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AUTOMATIC TICKETING TELEPEONE SYSTEM

John W. Gooderham, La Jolla, Calif., assignor to Bell
Telephone Laboratories, Incorporated, New York,
N. Y., a corporation of New York

"Original application June 27, 1942, Serial No. 448,782,
pow Patent No. 2,629,016, dated February 17, 1953.
Divided and ¢his application December 18, 1951, Serial
No. 262,195

16 Claims. (ClL 179—7.1)

“This invention relates to telephone systems, and more
particulaily to a system of the kind shown and described
in my copending application Serial No. 448,782, filed
June 27, 1942, now Patent No. 2,629,016, of which the
present application is a division.

"The above-identified parent - application discloses an
automatic - telephone system 'in which certain ‘types of
telephone calls established therethrough require the pro-
‘duction of a printed ticket containing a record of those
details of the connection which are necessary for the
purpose ‘of biiling the call. In that system, use is made
of a circuit device called an identifier, which is ar-
ranged to determine the directory number of the- call-
ing station and to perform: certain other functions. It
also employs other circuit elements such as senders,
trunks and printers, one of the latter being associated
with each trunk. In the operation of the system, when
the identifier has obtained those items of information
which ‘are required both for completing the connection
and for recording the same, such as, for ‘example, the
directory number of the calling station and the code of
the called office, said information is transmitted to the
sender, ‘which uses it to control the establishment of
‘the connection to the called station and to control the
operation of the printer, the latter printing a ticket under
the control of said sender, and containing certain de-
tails necessary for billing ‘the call.

A feature of the present invention is the employment
of the identifier in common by a plurality of calling
offices, said identifier including means therein, which,
after the number of the calling line has been identified
and ‘the office code of the called station has been deter-
mined, operate to identify the office in which said
calling line is located and to determine the rate which is
to be charged for the connection.

Another feature of the invention is the use of a call-
ing line identifier employable by ‘a plurality of calling
offices, ‘which contains means for determining whether
a call the establishment of which is attempted, is to be
completed with a ticket to ‘be :produced therefor, or
completed- without a ticket, or is'not to be completed, in
which latter event the calling subscriber is so advised by
-a suitable -signal.

Still another feature ‘of the invention is the use of
a checking arrangement between the identifier taken into
use and the sender associated with the trunk, whereby
when the called office routing and the calling line num-
ber have been determined by the identifier and trans-
ferred to -appropriate register devices in the sender, a
circuit is called into action which checks that the informa-
tion registered in the sender is the information trans-
mitted by the identifier, the subsequent operations of
the -sender, in completing the connection and including
the operation of a prinfer to ‘print the details of the
counecticn, being made contingent upon the satisfactory
cperation of the check.

Still another feature of the invention is an arrange-
‘ment whereby pulses for transmitting information from
the ddentifier ‘to the vegisters of the sender for the pur-
pose of recording the details ‘of the call are transmitted
siinuitaneously with the pulses for setting the switches
to the intended termination, but in which the latter group
.of pulses is not completely transmitted unless and until
the. fivst group of puises is first completely transmitted.

Still another feature of the invention pertains to a
‘novel -arrangement for - distinguishing, -on . the - ticket
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printed for a call, between a cailed office having a three-

.digit code and a called office having a two-digit code,

the circuits of the system being so arranged that an
arbitrary character is printed on the ticket between the
last digit of the called office code and the first digit of
the succeeding item of information.

These and other features of the invention will be
more clearly understood from the following description
taken in counection with the following drawing 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 sec-
ond office unit located in the same building;

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

Fig. 3 in the upper portion thereof discloses three line
finder-first selector links of different service classes ex-
tending 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;

Fig. 4 shows schematically trains of first, second and
third selector switches over ‘which connections may be
extended from the lines of the office units of Figs. 1
and 2 to a ticketing trunk; branches of the incoming end
of the ticketing trunk of Figs. 7, 8 and 9 and the in-
coming end of a trunk terminating in the rotary out-
trunk secondary switch of Fig. 6;

Fig. 5 is a diagram showing how the several figures
of the drawings should be arranged to disclose the com-
plete invention and, in the right portion thereof, con-
ductors interconnecting Figs. 4 and 6;

Fig. 6 shows an out-trunk secondary switch having
access to a plurality of subgroups of automatic ticket-
ing trunks;

Figs. 7, 8 and 9 taken together show a complete ticket-
ing trunk including a digit register, duration of con-
versation registers and an automatic ticket printer;

Figs. 10, 11 and 12 show thousands number circuits
which may be individual to the office unit shown in the
left portions of Figs. 1 and 2 and common to the plu-
rality of identifiers serving 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 thousands transformer coils and the associated -‘hun-
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;

Figs. 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 re-
lays whereby the class and number circuit has access
to the thousands transformer coils of all of the thousands
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 showing in the lower portion thereof the number
connector 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 dis-
closing identifier lock-out circuits and office unit relays;

Figs. 15 to 27, inclusive, show one of the identifiers
for serving the office units of an office building. Of these
circuits Fig. 15 shows two of the tens transformer coils
for identifying the tens groups-and tens digits of calling
lines, units identifying pads -and switching relays for
successively -rendering different portions of the circuits
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of Figs, 10, 11 and 15 effective; Fig. 16 shows amplifier
and detector circuits indicated by the boxes for detect-
ing the presence of signal current on the line finder sleeve
conductors and connector sleeve conductors of any con-
nection established by a calling subscriber to cause the
registration of the class of the calling line and if auto-
matic 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 Ileft
portion thereof amplifier and detector circuits conmect-
able 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 con-
nected sleeve conductor of any calling line and register
relays associable with the detector circuits; Fig. 19 dis-
closes 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 thou-
sands 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 cir-
cuits for registering the units digit of the calling line; and
Figs. 26 and 27 show the called office code identifying
and route relay circuits together with the timing equip-
ment disclosed 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 building;

Fig. 29 shows the preference and lock-out circuits
appertaining to the identifier-connector of Fig. 8, where-
by any one of a plurality of senders may secure access
to an idle one of a plurality of identifiers; at the right
of said figure is shown one of the registers of the sender;

Figs. 30 to 43, inclusive, show a complete sender;
Figs. 30, 31 and 32 showing contrel relays and Fig. 32
showing a progress switch for successively associating
groups of sender registers with the ticket printer of Fig.
9; Fig. 33 showing groups of register relays for register-
ing the thousands, hundreds, tens and units digits of a
calling line number transferred thereto from the registers
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 connected and transferred thereto from
the identifier; Figs. 36 and 37 showing the control, lock-
out and connector circuits for associating an idle day and
hour circuit with any sender; Fig. 38 showing the calling
rate register relays and dial pulse counting relays and

other control relays; Fig. 39 showing the cutpulsing cir- *

cuit; Figs. 40 and 41 showing the registers for registering
the digits of the called line number dialed into the sender
following the seizure thereof by a ticketing trunk; and
Figs. 42 and 43 showing further coatrol relays;

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

Fig. 45 shows identifier trunk conmnectors 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 connected to the sender and in the right portion
thereof a trunk finder of 2 B group of finders individual
to a sender for connecting such sender with a calling
one of a B group of one hundred ticketing 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 a 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;

Fig. 48 shows a sender-trunk connector of a B oroup
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 associable with any sender thrOUOh
the connector circnits of Figs. 36 and 37.
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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 ferminals 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 portion of these
figures serve lines of a second office unit, both units being
located in the same office building.

Each flat rate subscriber’s line is provided with sep-
arate appearances in the banks of connector 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 connected condensers and resistances to
terminals on the cross-connecting rack and other branches
which appear in the contacts of hundreds group connec-
tor relays. The sleeve conductor branches of the lines
in office unit A terminate in the horizontal terminal strips
of ten cross-connecting racks of which the racks 1886,
1661, 1008 and 10089 for the Nos. 0, 1, 8 and 9 thousands
group of connector sleeve conductors are disclosed in
Figs. 10 and 11. Each such terminal may be cross-con-
nected over the vertical strips of the racks to the primary
winding of the denied service transformer coil 101@ if it
represents a subscriber to whom automatic ticketing serv-
ice is to be denied; or through the primary winding of
the hundreds group transformer coil of the hundreds
connector group in which the appertaining subscriber’s
line terminates, to the primary winding 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 THT0—OHTO, 1HT1—QHTI, 1HTS—GHTS and
IHT9—0HT?Y and of a tip field of thousands transformer
coils such, for example, as coils ¢THT, ITHT—STHT
and 9THT if the substation is a tip party substation of a
two-party flat rate line; or through the primary winding
of a hundreds group transformer coil of the hundreds con-
nector group in which the appertaining subscriber’s line
terminates, to the primary winding of a thousands group
transformer coil of the thousands group in which the ap-
pertaining line terminates of a ring field of hun-
transformer coils such, for example. as
coils THRO—OHRY, 1HRI—0OHRY, 1HRE8—HHRE and
1HR?2—0HRY and of a ring field of thousands trans-
former coils such as 0THR, ITHR—S8THR and 9THR
if the substation is a ring party substation of a flat rate
party line, an individual line, or either a tip or ring party
substation of the message rate party line. The hori-
zontal and vertical strips of the racks are insulated froem
each other by interposed sheets of insulation and any
horizontal line terminal strip may be cross-connected to
any one of the vertical strips by the insertion of a screw
at their point of intersection.

One hundred hundreds group connector relays ave pro-
vided for each group of ten thousands number circuits,
the connector relays 1160, 110%, 1182 and 1189 of the
Nos. 0, 1, 2 and 9 hundreds group of the No. 0 thousands
group and the connector relays 119§, 1191, 1i%92 and
1199 of the Nos. 0, 1, 2 and 9 hundreds group of the No.
9 thousands group being disclosed in Fig. 11. .

The branches of the sleeve conductors of the lines ter-
minating in office unit B are connected to cross-connecting
racks, transformer coils and appear 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 circuits, each
group having a relay individualized to each of the identi-
fiers serving the office building in which the office unit
is located. In Fig. 12 relays 1230F—1230L are the con-
nector relays of the No. 0 thousands group of which re-
lay 1230F appertains to the first of the group of identi-
fiers and relay 12381 appertains to the last of the group
of identifiers and relays 1232F—1239L are the connector
relays of the No. 9 thousands group of which relay 123%F
appertains to the first of the group of identifiers and relay
12391 appertains to the last of the group of identifiers.
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‘Ten similar :groups- of thousands connector relays are in-
cluded within the box of Fig. 2 for the office unit B.
Each line finder is paired with a first selector switch,

such first selector switches and a first selector switch in ,
‘which an operator’s trunk terminates being disclosed sche- °

‘matically by the wiper sets 400 to 403, inclusive, of Fig. 4.
For further extending connections from calling lines, sec-
-ond selector switches disclosed schematically by wiper sets
404 and 405 and third selector switches such as 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 directly by a calling subscriber’s
dial ‘to establish local connections or to establish a con-
nection to an idle ticketing trunk such as is disclosed in
Figs. 7, 8 and 9 should the subscriber desire a connection

to.a subscriber’s line which terminates in the toll area ad--

jacent to the exchange area in which the calling line ter-
minates. As disclosed, the ticketing trunk of Figs. 7, 8
and ‘9 ‘has ‘branches which terminate in banks of first
selector switches such as 490, other branches which ter-
minate in barks of second selectors such as 404, other
branches which terminate in the banks of third selector
switches such as 407 and still other branches which ter-
minate in the banks of rotary out-trunk secondary switches
such as 609 of Fig. 6, whereby the trunk may be respec-
tively 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
offices and in response to the dialing of the three office
code digits of still other offices. Tn the commercial use of
the invention, however, a plurality of groups of ticketing
trunks, for examnvle, twenty groups of ten trunks each,
‘might be required to handle the toll traffic and therefore
some of the groups of trunks would be made accessible
only from bank 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
Jevels of third selectors. Still other groups might have
incoming branches, as disclosed, accessible from bank
levels of different selectors. The trunking scheme may
therefore be made quite flexible for allocating the trunk
greups in accordance with the density of the toll traffic to
different -parts of the toll area. Secondary out-trunk
switches are interposed between selector bank levels and
groups- of trunks where a single selector bank level is
divided to serve branches of two trunk groups. A di-
vided level selector having access to two. grouns of out-
trunk switches is schematically disclosed at 406 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 608. digit register ‘850
and the elapsed time registers 200 and 259 associated with
the ticketing trunk, the progress switch 3259 of the.sender
and the registers of Figs. 49 and 50 of the day and houvr
éircuit may be of the rotary step-by-step type. The out-
trunk switch 680 and the registers. of Figs. 49 and 50
have no normal position and always advance from ithe
terminal position in which their brushes were last set.
"The brushes 851 and 852 of dizit register 858 are .ad-
vanced step-by-step ‘in response to the operation of the
stepping magnet 853 and are restored to normal by the
operation of release magnet 854, the brushes 901 and 992
of register 990 are advanced by stepping masnet 993 and
are restored bv release magnet 984, and the brushes of
the register 950 and progress switch 3259 are advanced
sten by step from their-normal positions and are returned
to their normal positions by a further forward stepping
movement.,

The ticket printing mechanism 969 asscciated with the
automatic ticketing trunk may be of the type disclased in
Patent No. 2,309,688 issued to W. J. Zenner on February
2,71943,

Two trunk finders of the step-by-step double brush set
type are individnalized 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 ticket-
ing trunks terminate and the other brush set has access
to a lower bank of terminals in which other control
conductors from the same omne hundred trunks. termi-
nate. One brush set of the B finder, shown schemati-
-cally.in the right portion of Fig. 45, has one brush-set
~which has access to an upper bank of terminals in-which
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.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 con-

- ductors of the second hundred.trunks terminate.

Since a-trunk. finder does not have sufficient brushes in
both of its brush sets to accommodate all of the control
conductors required between a trunk and a sender, a
plurality of additional trunk-sender connector circuits -is
provided, that shown. in Fig. 47 having a multicontact re-
lay individnal to each sender and ten multicontact relays
Ten of 'such cir-
cuits 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 con-
nector circuits ‘are -also. provided for extending control
circuits between any. trunk and any one of the identifiers.
Each identifier-irunk-connector circuit serves twenty trurks
and is provided with a multicontact relay for each
identifier. 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
%h.e (21216 hundred trunks. of the B group are disclosed in

ig. 44.

Call by tip party of flat rate 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 sub-
scriber - whose substation is identified by the numeral 100
in Fig. 1 initiates a call for a toll connection to a sub-
sctiber’s line terminating in-an office of a toll area to which
the calling subscriber-is permitted access by dialing, Upon
the-removal of the receiver from the switchhook, an idle
line finder having -access to the calling line, such as'the
line finder 101, is'started in search of the calling line in a
well-known manner. When the line finder has found the
calling line, the wusual -dial tone is transmiited over the
calling line loop to inform the subscriber that his line has
been connected with a first selector 401 paired with the
line finder 101 and that he may therefore commence didl-
ing the digits of the wanted line number.

It will first be assumed that the calling subscriber: de-
sires a connection with a line whose directory number is

"MAR~1345 and that a ticketing trunk over which a con-

nection may be extended may be reached from the sixth
level of the bank of first selector 41, The calling sub-
scriber upon hearing the dial tone therefore proceeds to
«dial the office code letters M, A, R and the numerical

«digits 1, 3,4 and 5. Tn 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 position opposite the sixth bank level and to then hunt
over the terminals of this level in search of an idle ticket-
ing trunk. ¥t 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 ‘401 engages the test or
sleeve terminal 488 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' 702 of the trunk, through the lower wind-
ing of sleeve relay'703, the upper normal contacts of busy
test jacket 784, through the winding of relay 785 and
i parallel therewith over the back contact of relay 705

-and through resistance 786, to battery. Relay 703 oper-

ates from the low resistance battery thus supplied; prepares
a locking circuit over its upper winding and upper inner- ]
most front contacts to aforetraced ground on conductor

"7@2 short-circuits its lower winding and prepares a circnit

over its lower front contact for a purpose to be later de-
scribed. ‘Relay 705 also operates and removes. resistance

-786 from the parallel connection with its winding.

As soon as the talking circuit is cut through at the se-
lector 401, a circuit is established from ground through
the upper winding of relay 7¢7, the No. 2 upper normal
contacis of velay 788, the No. 3 upper back contact of
relay ‘789, the Mo, 2 upper normal contacts of relav 710,
tip trunk conductor 789, tip brush of selector 401 and
of line finder 181, over the calling line loop through the
substation 169, thence returnicg over the ring brush of
line finder 161 and of selector 491, ring trunk conductor
761, the No. 2 lower normal contacts of relay 710, the
No. 5 upper:back contact ‘of relay 769, the No. 1 lower
back contact of relay 708 to battery.and. ground-through
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the lower winding of relay 707. Relay 707 thereupon
operates closing over its front contact a circuit for slow-
to-release relay 711 which may be traced from ground
over the No. 1 upper normal contacts of relay 709, over
the front contact of relay 787 to battery and ground
through the winding of relay 711. Relay 711 thereupon
operates; establishes an obvicus circuit for slow-to-release
relay 712; prepares over its inner upper front contact a
circuit for the stepping magnet 853 of the digit register
850 and for the slow-to-release relay 713; connects groun
from the lower No. 3 back contact of relay 714 over
its upper front contact 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; establishes 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 711 to conductor 717 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 704, over the upper front contacts of sleeve relay 703
and through the upper winding thereof to battery to hold
relay 703 operated and over the sleeve conductor 762 of
the trunk to hold the selector 461.

When relay 787 releases due to the opening of the dial-
ing circuit for the first pulse of the second office code let-
ter A, the circuit for magnet 853 and the circuit of relay
713 previously prepared by the operation of relay 711
are completed from ground over the upper No. 1 nor-
mal contacts of relay 769, the back contact of relay 707,
the upper inner front contact of relay 711, the normal con-
tacts of off-normal contact springs 855 of the digit regis-
ter 859, the lower normal contacts of relay 713 to bat-
tery and ground through the winding of relay 713 and
in paralle] over the lower No. 1 back contact of relay
800 to battery and ground through the winding of stepping
magnet 853. Magnet 853 and relay 713 both operate, re-
lay 713 because of its slow-to-release characteristic re-
maining operated until the termination of the impulse
series. Upon the first step advance of the register brushes
851 and 852, the off-normal contacts 855 become operated
‘whereupon the operating circuits of relay 713 and mag-
net 833 are extended over the lower alternate contacts of
relay 713 to ground over the circuit traced over the con-
tacts of relay 7069. 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 ter-
minal positions of their respective arcs. - Upon the termi-
nation of this impulse series relay 713 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 4601L of Fig. 46 which
is allocated to the last subgroup of ten trunks of the A
eroup of one hundred trunks. Ten group relays-are pro-
vided individual respectively to. the ten subgroups of
trunks of the A group, the group relay of an intermediate
group being shown at 460171 and the group relay of the
first group being shown at 4601F. Ten similar group re-
lays would be provided for the ten subgroups of
the B group of one hundred additional trunks and asso-
ciated with the B group of trunk finders one of which is
disclosed schematically in Fig. 45. Group relay 4601L
upon operating connects ground over its inner lower con-
tact to the level segments 4603 of the vertical commuta-
tors 4602 of all trunk finders of the A group having ac-
cess to the A group of trunks; connects ground to the
trouble alarm circuit conductor 4604 and causes the opera-
tion of the start relay 4609 of the first idle trunk finder.
The trunk finders are divided into preference subgroups in
accordance with the subgroups of trunks whereby any
trunk of a subgroup has the preferential use of trunk
finders of a particular subgroup. If at any time all of the
trunk finders which are first choice preference of a sub-
group of trunks are busy, such subgroup of trunks then
has second choice use of the trunk finders of another sub-
group which are normally the first choice of another sub-

« group of trunks.

The trunk finder 468¢ 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
4601L appertains. It will be assumed that this finder is
idle and that therefore upon the operation of relay 4661L
a circuit is established from ground over the back con-
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tact of relay 4605, the upper contacts of relay 4601L, in-
start conductor 4606, over the middle normally closed
contacts of the test and busy jack 46@7 of the trunk finder
46090, the inner upper normal contacts of relay 4608
through the winding of start relay 4609 to battery and
ground. Relay 4609 upon operating connecis ground over
its inner upper front contact to conductor 4610 and causes
the operation of the stepping relay 4611 in a circuit ex-
tending from ground over the inner lower front contact
of relay 4689, interrupter contacts of vertical magnet 4612,
interrupter contacts of rotary magnet 4613, lower wind-
ing of relay 4611 to battery and ground over the inner
lower back contact of relay 4698. Relay 4611 upon oper-
ating causes the operation of the vertical stepping magnet
4612 over a circuit extending from ground at the inner
lower front contact of relay 4689, over the front contact
of relay 4611, the upper back contact of relay 4614,
through the winding of magnet 4612 to battery over the
inner lower back contact of relay 4688, The brush shaft
of the finder is thereby lifted one step placing the commu-
tator brush 4615 on the first wired segment of the vertical
commutator 4602. The vertical off-normal springs 4616
are now operated to their alternate positions and the cir-
cuit of relay 4611 is opened at the interrupter contacts of
magnet 4612. Relay 4611 now releases, in turn releasing
magnet 4612 which in turn recloses the circuit of relay
4611, relay 4611 reoperating and causing the reoperation
of magnet 4612. In this manner, magnet 4612 is repeated-
ly operated and released to advance the brush shaft up-
wardly step-by-step until the commutator brush 4615
engages the grounded segment 4663 whereupon a circuit is
established from ground on such segment, over brush
4615, through the lower winding of relay 4614, over the
interrupter contacts of rotary magnet 4613, through the
lower winding of relay 4611 to battery and ground over
the inner lower back contact of relay 4608. Relay 4611
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 cease vibrating
following the completion of their last vertical stepping
movement and before they are started in their rotary
stepping movement. o

When relay 4614 operates, it locks in a circuit from
battery over the inner lower back contact of relay 4608
through the winding of magnet 4612, through the upper
winding and inner upper front contact of relay 4614 to
ground at the inner lower front contact of_ relay 4609;
opens at its inner lower back contact the circuit extend-
ing over the lower contacts of the off-normal springs
4616 through the winding of release magnet 4617 and
transfers the stepping circuit control of stepping relay
4611 from the vertical magnet 4612 to the rotary magnet
4613. With stepping relay 4611 now operated, the cir-
cuit of the rotary magnet 4613 may be traced from
ground over the inner lower front contact of relay 4609,
contacts of relay 4611, upper front contact of relay 4614
through the winding of magnet 4613 to battery and
ground. Magnet 4613 upon operating advances the brush
sets of the finder one step in-a rotary direction and opens
at its interrupter contacts the holding circuit for relay
4611 previously traced and the operating circuit thereof
extending from ground over the inner lower front con-
tact of relay 4689, the interrupter contacts of magnet
4612, the interrupter contacts of magnet 4613, lower
winding of relay 4611 to battery over the inner lower back
contact of relay 4608, whereupoun relay 4611 releases
in turn releasing magnet 4613. Magnet 4613 upon re-
leasing reestablishes the operating circuit of relay 4611
which in turn reestablishes the circuit of magnet 4613 to
advance the brush sets another step in the rotary direc-
tion. In this manner the brush sets are advanced step-by-
step until the test brush 4618 encounters. the test terminal
4619 of the calling trunk.

1t 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 corresponding to the com-
mutator segment 4603, which levels are partly shown.
Therefore when the brush sets have been stepped verti-
cally to a position opposite such levels in their banks as
illustrated and have been advanced ten steps in the
rotary direction intc engagement with the last terminal
sets of such levels, a circuit will be established from
battery applied through the winding of reiay 715 of the
trunk, upper No. 3 contacts of relay 714, lower outer
contacts of relay 711, over conductor 717 to the test ter-
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mifial 4619;. thence over test brush 4618; through the
lower winding of relay 4620, upper back contact of
relay 4608, through the urper winding of relay 4611
to ground on conductor 46.J. Relay 4611 is held op-
erated over this circuit to prevent further rotary stepping
of the switch shaft and relay 4620 operates sufficiently to
close its inner upper contacts thereby establishing a cir-
cuit' from battery through its \ipper winding over sich
contacts, the lower contacts of rotary magnet 4613, con-
tacts of relay 4611, to ground over the inner lower con-
tacts of relay 4609. Both of its windings being now
energized, relay 4629 fully operates to extend control con-
ductors 719 to 724, inclusive of the trunk, over brushes
4621 to 4626, inclusive, of the trunk finder and upper
Nos. 4 and 5 and lower Nos. 2 to 5 contacts of relay 4620
to conductors 4627 to 4632, inclusive, extending to the
sender; to cause the operation of relay 4698 in a circuit
extending from ground over the off-normal springs 4616,
the No. 3 upper front contacts of relay 4820 through
the lower winding of relay 4608 to baitery and ground; to
connect sender conductor 4633 over its lower No. 1 con-
tacts and brush 4634 to conductor 4635 which is multi-
pled 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
4617 and to prepare a locking circuit for itself over its

10

25

No. 1 upper front contacts which will be effective follow- .

ing the operation of relay 4608.

Relay 4688 upon operating extends a connection from
the trunk conductor 717 over terminal 4619 and brush
4618, the upper No. 2 contacts- of relay 4628 and the
upper front contact of relay 4688 to conductor 4616
extending to the sender; completes the locking circuit of
relay 4620 extending from battery through the upper
winding and No. 1 upper contacts of relay 4628, lower
front contacts of relay 4608 to ground on conductor 4610;
disconnects ‘the lower winding of relay 4629 from the
test brush 4618; traunsfers at its inner upper contact the
in-start conductor 4606 from the winding of start relay
4609 to the out-start conductor 4652 and through the
upper winding of relay 4608 to battery at the upper back
contact of relay 4636; at its inner lower back contact, re-
moves battery from the lower windings of relays 4611
and 4614 and from the vertical magnet 4612 and at its
upper front contact shunts the upper winding of relay
4611. Relays 4611 and 4614 now release and relay 4689
being siow to release, releases after an interval sufficient
to allow ground to be applied to conductor 4610 by the
sender fo hold relay 4620 and relay 715 of the trunk
operated after relay 4609 has released.

When relay 4614 releases, the continuity of the out-
start conductor is established at its lower contacts where-
by if a second trunk in the same subgroup should be
in a calling condition, ground placed on the in-start con-
ductor 4606 will be effective to start the second trunk
finder of the same subgroup of finders if it is idle, over
a circuit extending from conductor 4606 over the middle
normal contacts of test jack 4607, the inner front con-
tacts of relay 4608, the lower normal contacts of relay
4614, conductor 4652, the lower normal contacts of test
jack 4607, the middie normal contacts of test jack 4607,
associated with the second trunk finder of the same trunk
finder group, thence over the upper normal contacts of
relay 4608’ to the start relay of such second finder cor-
responding to relay 4609. Had such second finder of the
subgroup of finders been busy and consequently if relay
4608’ had been operated, the start circuit just traced
would be extended over the front contacts of this relay,
the lower normal contacts of test jack 4607’, the middie
normal contacts of test jack 4607" associated with the

vst finder of the next subgroup 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 4698" of such finder to the
start relay thereof. In a similar manner, the in-start
conductors 4606, 4637, 4638, etc. of the ten trunk sub-
groups may be extended to start trunk finders in their
allocated first choice subgroups of finders or in other
choice subgroups of finders.

When all finders are busy, all relays 4698, 4608’, etc.
will be operated and consequently the parallel circuits
over which relays 4639 and 4649 are normally held op-
erated will be opened. One of these parallel circuits may
be traced from ground through the winding of relay 4639
over the lower back ‘contact of relay 4608; upper normal
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contacts of tests' jack 4607, lower normal contacts of
relay 4636 to battery and ground through the winding
of relay 4646. With relays 639 and 4646 both released,
a circvit i3 established for reldy 4605 extending from
ground at the upper back contact of relay 4640 over the
lower back contact of relay 4639 through the winding of
relay 4605 to battery. Relay 4693 operates to close a
circuit from ground over the normal contacis of test key
4641, the lowermost contacts of relay 4685 and conductor
4642 to the traffic register and removes operating ground
at its upper back contact from ali group reiays 469iL, etc.
This removes ground from any in-start conducter 4686,
etc, to permit an operated relay such as 4688 of any
finder which may become idle to reiease and o thereby
make such finder available for use, When such relay
releases, relays 4639 and 4640 again operate releasing re-
lay 4605 and thereby rendering the group relays 4601L,
etc. again operable on incoming calls.

Should any part of the chain start circuit disclosed
in the right portion of Fig. 46 become crossed with bat-
tery or ground, either relay 4639 or 4649 will reiease, de-
pending upon whether the conductor is crossed with bat-
tery or ground. If relay 4639 releases indicating a cross
to ground, a circuit will be established from ground over
the front contact of reiay 4649, over the upper back con-
tact of relay 4639, thence in parallel through resistance
4643 and lamp- 4644, over conductor 4647 to battery
at the trouble alarm circuit. If relay 4648 releases indi-
cating thereby a cross to ‘battery, a coanection will be
established from ground over the back contact of relay
4640 and the front contact of relay 4639, thence in par-
allel through resistance 4643 -and lamp 4644 over con-
ductor 4647 to battery at the trouble alarm circuit.

The test line jacks 4633 are common to the A group
of ‘one hundred trunks and .are used in conjunction with
the test jack 4607 individual to a trunk finder such as
4660 for making a routine test of such finder. Test key
464% is wired to the group relay 4681F of the first sub-
group 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 4636, 4649, and 4650,
key 4851 and the eleventh rotary step springs 4648 in
conjunction with relays 4695, 4639 and 4640 provide
means for lighting the trouble lamp 4646 and operating a
trouble alarm relay in the trouble alarm circuit in the
event one of the start conductors 4606, 4637, etc. be-
comes grounded due to some trouble in the circuit and
ali idle trunk finders start one at a time and advance to
their eleventh rotary step positions and release. Since
these features are omly incidental to the invention, no
detailed -description 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 4501L,
corresponding to one of the group relays 4681 associated

j- 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
4509 of the trunk finder 4508 of Fig. 45. It is to be
noted -that the finder 4500 is paired with the finder 4660
and. that the brushes of finder 4506 are connectable to
conductors 4618 and 4627 to 4633, inclusive, to which
the brushes of finder 4680 are also connectable and which
extend 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 findérs 4569 and 4600, the
finder 4680 is made a preference finder and the start
circuit for the paired finder 4500 is extended from ground
at the contact of the group relay 45911 over conductor
{4506, the inner upper normal contacts of relay 4508, of
the finder 4500, conductor 4654, over the lower back
contact of relay 46089 of finder 4669, conductor 4655
through the winding of start relay 4569 of finder 4500
to battery. If the finder 4680 is in use, its relay 4609

. will be operated and consequently the start circuit cannot

be completed to start relay 4509 of finder 4509. How-
ever, the start circuit will be extended over conductor
4654, the lower front contact of relay 4689, conductor
4656, over the inner upper normal contacts of relay 4508
of the first available finder of the B group, thence over
the back contacts of the relay 4609 of the finder of the
A group paired therewith to the start relay 4509 of such
available finder, if the paired A group finder is not in
use, or over a front contact of such relay 4669 and over
contacts of similar relays 4609 and 4508 through the
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start relay 4509 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 previously traced
from battery through the winding of relay 715 over con-
ductor 717, relay 7i5 operates and locks itself directly
to ground applied over conductor 717 by the trunk finder
and, at a later time, by the sender, over the No. 1 upper
front contact of said relay.  As soon as relay 713 releases
following the completion of the registration of the im-
pulse series in the digit register 859, a circuit is com-
pleted for transfer relay 709 which may be traced from
battery through the winding of said relay over the lower
No. 4 back contact of relay 710, the upper No. 3 front
contact of relay 715, the upper back contact of relay
713, the upper off-normal contacts 855 of register 850,
the No. 1 upper back contact of relay 801, conductor
802, the lower normal contacts of off-normal springs 905
of the elapsed time register 900, the No. 1 lower back
contact of relay 906 to ground over the normal position
bank terminal and brush 951 of the elapsed time register
950, Thus, if the digit register 850 has been set, the
registers 900 and 950 are in their normal or unset posi-
tions and a sender has been associated with the trunk,
the transfer relay 789 will be operated and prepares a
locking circuit over its lower No. 2 contacts, conductor
728, the lower No. 2 back contact of relay 8§0, con-
ductor 893, to ground at the upper No. 1 front contact
of relay 710 when relay 710 later operates. With relay
709 operated, the dialing circuit previously traced over
the calling line loop and through the windings of relay
747 is disconnected from the windings of said relay and
transferred to the selected sender as subsequenily set
forth. Relay 707 now releases followed by the release
of slow-to-release relay 711, but with relays 715 and 709
now operated, relay 712 is held operated over a circuit
extending from battery through its winding, conductor
%128, over the lower No. 3 contacts of relay 715 to ground
over the upper No. 1 alternate contacts of relay 7¢9.

Should an idle sender not be connected to the trunk
before the second train of impulses is received in the
trunk, relays 715 and 709 will not have operated and
therefore when relay 767 releases on the first impulse of
this digit series, a circuit will be established from ground
over the upper No. 1 normal contacts of relay 769, back
contact of relay 707, inner upper front contact of relay
711, lower off-normal contacts 855, inner upper back
contact of relay 713 to battery and ground through the
winding of relay 714. Relay 714 therefore operates,
locks over its upper No. 1 contacts to ground over the
upper front contact of relay 712; establishes an operating
circuit for the cut-through relay 718, extending from bat-
tery through the winding of relay 710, over the No. 2
upper contact of relay 714 to ground at the upper front
contact of relay 712, said relay 714 locking over its lower
No. 1 contacts directly to ground over the upper front
contact of relay 712; prepares a paths-busy tone circuit;
removes starting ground at its lower No. 3 back contact
from the trunk finder start conductor 716 and disconnects
at its No. 3 upper back contact marking battery through
the winding of relay 715 from conductor 717. With relay
710 operated, the windings of relays 707 are disconnected
from the calling line loop and the loop is extended over
tip conductor 780, the upper No. 2 alternate contacts of
relay 710, conductor 726, the upper left winding of re-
peating coil 804, the upper No. 4 back contact of relay
805 to ground through the upper winding of calling
supervisory relay 806, and over ring trunk conductor 701,
the lower No. 2 alternate contacts of relay 710, conductor
727, the lower left winding of coil 804, the upper No. 5
back contact of relay 805 to battery through the lower
winding of relay 806. Relay 806 operates and closes
a circuit for holding relay 712 operated following the
release of relays 707 and 7il which occurs upon the
operation of relay 710, which circuit may be traced from
battery through the winding of relay 712, over conductor
728, contacts of relay 806, conductor 729 to ground over
the inner lower front contact of relay 712. Relay 8066
is thus under the control of the calling subscriber to
control the release of the trunk. The paths-busy circuit
is now completed from the source of tone current 730,
over the No. 1 lower contacts of relay 714, over the tip
trunk conductor 700 and the calling line loop, returning
over the ring trunk conductor 701 and thence as traced
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to battery through the lower winding of supervisory
relay 8§06.

It will be assumed, however, that an idle sender is
attached to the trunk prior to the receipt of the second
impulse series in the trunk. Prior to the operation of
transfer relay 709 a loop circuit is established from bat-
tery through the lower winding of dial impulse responsive
relay 3880 over conductor 3102, the lower No. 2 back
contact of relay 3260, conductor 3101, upper back con-
tact of reversing relay 3100, lower back contact of relay
3103, conductor 3403, lower No. 3 back contact of relay
3661, lower normal contacts of relay 3900, conductor
4627, the upper No. 5 contacts of relay 4626, brush 4621
of trunk finder 4600, conductor 719, the lower No. 1
normal contacts of transfer relay 709, resistance 731,
No. 2 lower contacts of relay 714, the lower No. 3 con-
tact of relay 732, conductor 720, brush 4622 of trunk
finder 4600, upper No. 4 contacts of relay 4620, con-
ductor 4628, upper normal contacts of relay 3069, No. 3
upper back contact of relay 3001, conductor 30902, lower
back contact of relay 3100, conductor 3104, upper back
contact of relay 3289, conductor 3105 to ground through
the upper winding of relay 3806. Relay 3860 operates
over -this circuit and establishes a circuit from ground
over its contacts, the lower back contact of relay. 3801
to battery and ground through the winding of relay 3802
which thereupon operates and Iocks through resistance
3863 and its lower front contact to ground at the front
contact of relay 3800 and at its upper front contact
closes an obvious circuit for slow-to-release relay 3801.
Relay 3801 upon operating connects ground over its lower
front contact to conductor 4610 to replace ground applied
thereto by relay 4609 of trunk finder 4600 which latter
relay releases after the trunk finder has found the calling
trunk. Ground applied to conductor 4610 by trunk finder
start relay 4609 or sender relay 3801 causes the opera-
tion of off-normal reiay 3106 which over its upper Nos.
1 to 4 contacts connects ground to the off-normal con-
ductors 3167 to 3119, inclusive, over its lower Nos. 2, 4
and 5 contacts connecting ground to the off-normal con-
ductors 3111, 3112 and 3113 and over its lower No. 6
contacts connects . battery over conductor 3114 to the
windings of party test relay 3004.

In addition, relay 3801 upon operating connects ground
over its upper front contact, over cenductor 3815 and
the inner upper norimal contacts of steering relay 4407 to
battery through the winding of relay 4008. Relay 4608
thereupon operates and prepares circuits for the relays
49901, 4002, 4004 and 4006 for registering the first im-
pulse series dialed into the sender.

After the operation of transfer relay 709, conductor
719 of the loop circuit previously traced through the
windings of relay 3809, is connected over the lower No. 1
alternate contacts of relay 769 and the upper No. 2 nor-
mal contacts of relay 710, to the tip  trunk conductor
761. Conductor 728, on the other hand, is connected
over the lower No. 4 contacts of relay 709 and the
lower No. 2 normal contacts of relay 710 to the ring
trunk conductor 706, whereby relay 3809 is placed under
the control of the calling subscriber.

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 having a numerical equivalent
of 7, relay 3800 releases in turn releasing relay 3862,
but relay 3801 being slow to release does-not release dur-
ing the transmission of the impulse series. With relay
3801 operated and relay 3802 released, a circuit is estab-
lished from  battery through the winding of slow-to-
release relay 3804, the upper back contact of relay 3803,
conductor 3808 to ground over the inner upper front
contact of relay 3801. Relay 3804 operates and estab-
lishes an operating circuit for relay 3805 which may be
traced from battery through the winding of relay 3805
over the back contact of relay 3806, lower back contact
of relay 3807, the lower back contact of relay 3802,
conductor 3826, the lower alternate contacts of relay
3804 to ground on conductor 3808. Relay 3805 upon
operating locks itself in a circuit from battery through
its winding, the back contact of relay 3806, the inner
lower front contact of relay 3805, through the upper
winding of relay 3807 thence to ground on conductor
3826, closes a circuit from battery through the winding
of relay 3802 over the inner upper back contact of relay
3807 and the inner upper front contact of relay 3805
to the front contact of relay 3800, which becomes effec-
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tive;when relay 3808:again operates and prepares a-lock-

ing:circuit for.relay: 3802. Relay. 3807 does not operate :

in: the: locking circuit of relar 3805. At the end of .the
first. impulse, relay 3800 again operates in turn complet-
ing the circuit of relay 3802 which operates if relay 3805
has: operated. Relay 3802 upon operating locks in a
circuit through its winding; over the inner upper ‘back
contact of relay 3807, the inner upper and outer upper
front contacts of relay 3895, the upper back contact of
relay 3807 to ground ‘at its own upper front contact; at
its lower back contact opens the shunt around the upper
winding. of relay 3867 which thereupon .operates in the
locking circuit of relay 3885 and opens the operating cir-
cuit of relay 3804. When relay 3800 releases at the be-
ginning.of .the second impulse, relay 3802 again releases
since: its:locking circuit has been opened by the operation
of: relay 3867; recloses the circuit of relay 3804 and
establishes an operating circuit for relay 3806, extend-
ing from battery through its winding, through the lower
winding and front contact of relay 3867, over its own
lower back contact to_ground on conductor 3826. Relay
- 3866. now- operates and relay 3807 is held operated but
the-circuit for relay 3805 is opened at its contacts and
relay. 3885 thereupon releases preparing a circuit from
battery through the winding of relay 3802 over the inner
upper front contact of relay 3867, the inner upper back
contact-of relay 3805 to the front contact of relay 3800,
which becomss effective upon. the reoperation of relay
3800 at the end of the second impulse. Relay 3802, upon
reoperating, locks over the inmer upper front contact of
relay 38087, the upper back contacts of relay 3805, the
upper front contact of relay 3807 to ground over its
own upper front contact; opens the circuit of relay 3864
and-. opens. the circuit previously traced through the
winding of relay 3806 and the lower winding of relay
3807, whereupon these relays release. Subsequent odd
and-even impulses cause. relays 3805, 3867 and 3806
to operate as just described, relay 3805 operating on each
odd impulse and releasing on each even impuise. Relay
3804 being slow to release operates at the beginning of
each impuise series and releases at the end of the series.

For counting the impulses, relays 3869 to 3814, in-
clusive, are provided. When relay 3805 operates on the
first dialed impulse, it operates relay 380% in a circuit
from battery through its winding, over the upper back
contacts of relays 3813, 3812, 3811 and 3819, over the
lower front contact of relay 3885 to ground on conductor
3826. Relay 3809 upon operating locks over its lower
front contact and the inner lower normal contacts of
relays.-3810 to 3813, inclusive, to ground on conductor
3826. Relay 3809 also establishes a circuit from battery
through the upper winding and lower normal contacts
of relay 3816, conductor 3817, inner upper and lower
front contacts of relay 4808, conductor 3818 to ground
at. the. upper front contact of relay 3809. Relay 3816
upon operating locks through its upper winding and lower
alternate -contacts over conductor 3819, lower back con-
tact of relay 4097 to ground on conductor 3803; prepares
a locking circuit through its lower winding and inner
lower front contact which becomes effective upon the sub-
sequent release of relay 3804 and prepares a circuit over
its upper front contact for operating steering relay 4607
following the release. of relay 3894.

When relay 3803 releases upon the receipt of the second
impulse, it.closes a circuit for counting relay 3810 extend-
ing from battery through its winding, the inner upper
front contact of relay 3869, the lower back contact of re-
lay 3805, to ground on conductor 3826. Relay 3810
thereupon operates, locks over its lower alternate coi-
tacts. and the chain locking contacts of relays 3811 to
3813, inclusive, precicusly traced to ground and opens the
locking circuit of relay 3869 which thereupon releases.
In like manner on the third, fourth and fifth impulses,
relays 3811, 3812 and 3813 operate and each of these
relays upon operating locks, releases the previously oper-
ated relay and prepares the operating circuit for the
succeeding relay. When relay 3805 releases on the sixth
impulse, relay 3814 operates, locks over its inner lower
front contact to ground on conductor 3826 and prepares
an operating circuit for relay 3809. Relay 3813 does not
release at this time. When relay 38035 operates on the
seventh impulse, a circuit is established from battery
through the winding of relay 3809, over the lower front
contact of relay 3814 .and the upper back contacts of re-
lays 3812, 3811 and 3810, the lower front contact of re-
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lay-3805:to: ground: on :conductor 3826.. Relay 3809 now:
operates; at its_lower back contact opens :the locking. cir-:
cuit .of relay 3813 which now releases; prepares the op-
erating: circuit of relay 38i9. and with relay. 3813:re-
leased, locks itself over its lower front contact over. the
inner lower: normal contacts of relays 3818 to 3813, in:-
clusive, to ground on: conductor 3826. On the.eighth,
ninth and tenth impulses, relays 3810, 3811 and 3812
operate and lock in the manner previously described for
the second, third and fourth impulses. The counting re-
lays which are operated following each impulse are tabu-
lated ‘in the following table:

TABLE I

Counting ..
Relays..
Operated -

Pulse

3814;.3813
3814;°3809
3814;:3810
3814; 3811
3814; 3812

As these. counting relays operate and release in .re-
sponse to the impulses of a digit series, the relays of -the
register associated . therewith are accordingly operated
and released. With. steering relay 4608 operated when
counting relay 3809 operated in response to the first dial
impuise, a circuit was established from battery through the
lower winding of register relay 4001, the innér lower front
contact of relay 4008, over conductor. 3818 to ground at
the upper contact of relay 3889, Relay 4081 therefore
operated. and released upon the subsequent release of re-
lay 3869. When counting relay 3319 operated in re-
sponse to the second dial impulse, a circuit was established
from battery through the upper winding of relay 4002,
middle upper front contact of relay 4688 over conductor
3821 to ground at the upper contact of relay 3816. Re-
lay 4882 therefore operated and released upon the sub-
sequent release of relay 3810. When counting relay 3811

5 operated in response to the third dial impulse, the cir-

cuits previously traced through the windings of register
relays 4601 and 4802 and over conductors 3818 and 3821
were closed at the upper front contacts of relay 3811,
thereby operating both relays 4001 and 4062 and which
then released upon the subsequent release of relay 3811.
When counting relay 3812 operated. in response to the
fourth dial impulse a circuit was established from battery
through the upper winding of register relay 4604 over
the next-to-inner lower contact of relay 4608, conductor
3822 to ground over the upper front contact of relay
3812. Relay 4004 therefore operated and released upon
the subsequent release of relay 3812, When counting re-
lay 3813 operated in response to the fifth dial impulse, the
circuits previously traced for register relays 4001 and 4004 -
were completed over conductors 3818 and 3822, the upper
front contacts of relay 3813, the upper back contact of
relay 3814 to ground on conductor 3815. Relays 4001
and 4494 both operated and then released upon the-sub-
sequent release of relay 3813. When counting. relay
3814 operated in response to the sixth dial impulse, the
circuit of register relay 4006 was established from bat-
tery through its winding, over the next to lower contact
of relay 4008, conductor 3823, the upper front contact of
relay 3814 to ground on conductor 3815. Relay 4006 -
therefore operated and locked over its No. 1 upper con-
tact to ground on conductor 3815. When counting re-
lay 3809 again operated in response to the seventh dial
impulse, the circuit of register relay- 4601 was again
established for the operation of said relay. Relay 4601
released upon the subsequent release of relay 3809.” Upon
the operation of counting relay 3810 in response to the
eighth dial impulse, the circuit of register relay 4062 was
again established to operate said relay which then re-
leased upon the subsequent release of relay 3810, When
counting relay 3811 again operated in response to the
ninth dial impulse, the circuits of register relays 4091 and
4002 were again established to operate said relays, which
released upon the subsequent release of relay 3812. Fi-
nally when counting relay 3812 again operated in response.
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was again established to operate said relay. When, how-
ever, relay 3804 released at the end of the digit series, it
established a locking circuit for any register relay that
was at the time operated. The following table indicates
the register relays of the dial impulse registers 4000,
4010, 4020, 4100 and 4110 which are operated to register
any digit, the table being specific to register 4000.

TABLE II

Register Relays
Operated

4001
4002
4001; 4002
4004
4001; 4004
4006
4006; 4001
4006; 4002

2| 4006: 4001; 4002
4006} 4004

It has been assumed that the first digit serjes 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 3809 and 3814 will be operated and register re-
lays 4001 and 4006 will be operated in consequence
thereof. When relay 3804 releases a locking circuit will
be established for register relay 4001 from battery through
its upper winding and inner upper front contact, over the
lower front contact of relay 4008, conductor 3824, upper
front contact of relay 3816, to ground on conductor 3824.
Register relay 4006 locks upon its operation to ground
on conductor 3815 as previously described. The locking
ground for relay 4001 also causes the operation of steer-
ing relay 4007 which locks to ground on conductor 3815
over its inner upper alternate comtacts, maintains the
locking circuit of register relay 4001 through such con-
tacts and opens the circuit of steering relay 4908 at such
contacts, which relay now releases to disconnect the operat-
ing winding of relays of register 4060 from the contacts
of the counting relays. Relay 4807 also establishes a
circuit from ground over its lower contacts, the inner up-
per normal contacts of steering relay 4017, to battery
through the winding of steering relay 4018. Relay 4018
now operates to asssociate the operating winding of the
relays of register 4016 with the counting relay contacts
preparatory to registering the second dialed digit received
in the sender.

When relay 4007 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 contacts of relay 38%4 until the
latter relay reoperates at the beginning of the mext dial
impulse series. When relay 3804 again operates, relay
3816 releases and, at its upper back contact, prepares a
circuit for operating steering relay 4617, In the manner
previously described, the counting relay 3809 is oper-
ated in response to the receipt of the single impulse of
the second series received in the sender and connects
ground over conductor 3818, the inner lower front con-
tact of steering relay 4018 to battery through the lower
winding of relay 4011 which operates. Since, as as-
sumed, this series of impulses comprises but a single im-
pulse for the thousands digit 1, relay 3804 releases fol-
lowing the transmission of such impulse and estab-
lishes a circuit from ground over its lower normal con-
tacts, the upper back contact of relay 3816, conductor
3825, the lower contacts of steering relay 4018, the inner
upper contact and upper winding of register relay 4011 to
battery. This locking ground also causes the operation
of steering relay 4017 which locks over its inner upper
alternate contacts to ground at the lower front contacts
of relay 4607, extends this locking ground to the locking
circuit of register relay 4611, and opens at its inner
upper normal contacts the operating circuit of relay 4818
which now releases to disconnect the operating windings
of the relays of register 4610 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 4027, to battery through
the winding of steering relay 4028 which operates to
connect the operating windings of the relays of the regis-
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ter 4020 with the contacts of the counting relays prep-
aratory to registering thé next dialed digit. Had the
previous digit been of some other value, the counting
relays and relays of register 4010 would have operated
and released in the manner previously described in con-
nection with the first received digit series, and if register
relay 4016 had been operated it would have locked over
its own inner upper front contact and the lower front
contact of steering relay 4007 to ground.

Impulses for the third digit series received cause the
operation and release of the counting relays and the re-
lays of register 4020 in the manner 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 im-
pulse series causing the operation of counting relay 3811
in response to the third and last impulse of this series
and the consequent operation of relays 4021 and 4022 of
register 4620. The operating circuits for these relays
extend from ground placed on conductors 3818 and 3821
by counting relay 3811, over the inner lower and upper-
most front contacts of steering relay 4028 to battery
through the operating winding of register relays 4021 and
4932. The operating ground placed on conductor 3818
by the operation of counting relay 3809 in response to
the first impulse of this series also extended over the
inner upper front contact of relay 4628, conductor 3817
through the lower normal contacts and upper winding of
relay 3816 to battery thereby causing relay 3816 to oper-
ate and lock over its lower alternate contacts, conductor
3819, the upper front contact of relay 4017 and the up-
per back contact of relay 4927 to ground on conductor
3808. ‘When relay 3804 releases at the end of the im-
pulse series, a further locking circuit is established for
relay 3816 from ground on conductor 3808 over the
lower normal contacts of relay 3804, the inner fromt
contact and lower winding of relay 38§16 to battery. This
focking ground is extended over the upper front contact
of relay 3816, conductor 3824, the lower front contact
of steering relay 4928 through the inner upper front con-
tact and upper winding of register relay 4021, to bat-
tery and through the inner lower front contact and lower
winding of register relay 4022 to battery to lock these
relays in their cperated condition. This locking ground
also causes steering relay 4027 to operate, lock itself
over its inner upper alternate contacts to ground over the
Jower front contact of relay 4017; to extend its locking
ground to the locking windings of operated register relays
4021 and 4022; to open the operating circuit of steering
relay 4028 at its incer upper contacts which relay there-
upon releases to disconnect the operating windings of
the relays of register 4020 from the contacts of the
counting relays; to open at its upper back coutact, one
locking circuit of relay 3816 and to establish an operating
circuit from ground over its lower front contact, over
conductor 4629 and the inner, upper normal contacts of
steering relay 4167 to battery through the winding of
steering relay 4168. Relay 4108 upon operating con-
nects the operating windings of the relays of register 4166
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 re-
lays of register 4189 in the manner previously described
in connection with the first received digit series, relay
3204 recperating upon the receipt 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 operation of
counting relay 3812 in response to the fourth and last im-
pulse of the series and the consequent operation of relay
4104 of the register 4180. The operating circuit for this
register relay extends from ground placed on conductor
3822 by counting relay 3812, over the middle upper
front contact of steering relay 4168 to battery through
the upper winding of register relay 4104. When relay
3804 releases at the end of the impulse series, at which
time register relay 4104 is energized, a circuit is estab-
lished from ground over the lower normal contacts of
relay 3804, the upper back contact of relay 3816, con-
ductor 3825, the lower front contact of relay 4198,
through the inner lower front contact and lower wind-
ing of register relay 4104 to battery for locking relay
4104 operated and through the winding of steering relay
4107 which now operates; locks itself over its inner up-
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per alternate contacts to ground over conductor 4029 and
the lower front contact of relay 4027; extends its lock-
ing ground to the locking winding of register relay 4104;
opens the operating circuit of steering relay 4108 at its
inner upper contacts, which relay thereupon releases to
disconnect the operating windings of the relays of the
register 4100 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 4117, to battery through the winding of steering
relay 4118 for operating relay 4118 to connect the oper-
ating windings of the relays of register 4110 to the con-
tacts of the counting relays.

Impulses for the fifth digit series received cause the
operation and release of the counting relays and the re-
lays of register 4110 in the manner previously described
in connection with the first impulses series received, relay
3804 reoperating upon the receipt of the first digit of
this series and releasing after the last. When counting
relay 3809 operates upon the first impulse of this series
to connect ground to conductor 3818, with steering relay
4118 operated, the circuit is extended over the inner
upper and lower contacts of relay 4118 and conductor
3817, over the lower normal contacts and through the
upper winding of relay 3816 to battery, whereupon relay
3816 operates and locks over its lower alternate contacts,
conductor 3819, the next to lower contact of relay 4197
and over the upper back contact of relay 4117 to ground
on conductor 3808. It has been assumed that five im-
pulses for the dialed units digit 5 are transmitted in this
impulse series causing the operation of counting relay
3813 in response to the fifth and last impulse and the
consequent operation of relays 4111 and 4114 of register
4110. The operating circuits for these two relays ex-
tend from ground placed on conductors 3818 and 3822
by counting relay 3813, over the inner lower and middle
upper front contacts of relay 4118 to battery through
the operating windings of these register relays. When
relay 3804 releases at the end of the impulse series, a
further locking circuit is established for relay 3816 from
ground on conductor 3808 over the lower normal contacts
of relay 3804, the inner front contact and lower winding
of relay 3816 to battery and this locking ground is extend-
ed 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 con-
tact and lower winding of register relay 4114 to battery
to lock these register relays in their operated condition.
This locking ground also causes steering relay 4117 to
operate, lock itself over its own inner upper front con-
tacts to ground on the lower front contact of relay 4107;
to extend its locking ground to the locking circuit of the
operated register relays 4111 and 4114; to open the cir-
cuit of relay 4118 which now releases to disconnect the
operating windings of the relays of the register 4110 from
the contacts of the counting relays and at its upper back
contact to open one locking circuit of relay 3816.

‘When it is not known definitely whether a six or a

_ seven-digit number is to be dialed, the sender-delay relay

3115 will be operated from the identifier as later described
and relay 3116 will operate. The circuit for operating
relay 3116 is under the control of steering relay 4027 and
relay 4300 if the first digit registered in the sender is
the hundreds numerical digit, and relay 4300 has there-
fore been operated, and may be traced from battery
through the winding of relay 3116, upper back contact of

relay 3117, middle upper front contact of relay 3115,

conductor 3118 of the cable 3119, the lower No. 1 front
contact of relay 4300 over conductor 4029 to ground at
the lower front contact of relay 4027. The circuit for
operating relay 3116 is under the control of steering
relay 4107 and relay 4301 if the first digit registered in
the sender is the thousands digit and relay 4301 has there-
fore been operated. This circuit may be traced as pre-
viously to conductor 3118, thence over the lower No. 1
front contact of relay 4301, over conductor 4119 to
ground at the lower front contact of relay 4107. The
operation of relay 3116 closes a circuit from ground over
its lower contact and conductor 3120 to a sender-timing
circuit which starts-a four-second timing interval. If the
calling subscriber starts to dial the fifth numerical digit
before the expiration of this interval relay 3117 oper-
ates in a circuit from battery through its winding, upper
back contact of relay 3121, upper front contact of relay

10

15

20

25

30

35

40

45

60

70

(]

80

18

3115, conductor 3122 of cable 3119, lower No. 2 contact
of relay 4300, conductor 4030, middle upper front con-
tact of relay 4027 to ground on conductor 3820 if the
first digit registered in the sender is the hundreds numeri-
cal digit or from conductor 3122 over the lower No. 2
contact of relay 4301, conductor 4120, 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 3109 and
at its upper back contact opens the circuit of relay 3116 to
cancel the timing. If the subscriber does not start dialing
within the timing interval, relay 3121 operates after the
interval of four seconds measured by the timing circuit
over a circuit which may be traced in part from battery
through the upper winding of relay 3121, the front con-
tact. of relay 3116 to conductor 3123 and the call pro-
ceeds as a four-digit numerical number,

When relay 3117 operates, relay 3201 is operated to
record the end of dialing. If the first digit recorded in
the sender is a third code digit, the circuit for relay 3201
extends from battery through its winding, conductor 3202,
upper No. 4 front contact of relay 4302 which, with re-
lay 4306, will be operated at this time from the identifier,
conductor 3124 of cable 3119, inner lower front contact
of relay 3125 which will have been operated from the
identifier, over conductor 3128, over the upper front
contact of steering relay 4117 to ground on conductor
3808, 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 extends as traced over conductor
3202, thence over the upper No. 6 front contact of relay
4301, conductor 3126 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
3121 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
conductor 3128 and the upper front contact of steering
relay 4117 to ground on conductor 3808 or to 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 a hundreds digit and relay 4300 and 4308 and
the no-sender delay relay 3125 are operated, the circuit
of relay 3201 extends as traced over conductor 3202, the
upper No. 5 contacts of relay 4300, conductor 3127 of
cable 3119, the upper No. 3 contacts of relay 3125, con-
ductor 3130, over the upper front contact of steering
relay 4027 to ground on conductor 3808, or as traced
to conductor 3127, thence over the lower No. 3 contact
of sender-delay relay 3115 if at the time operated, con-
ductor 3129 to ground at the upper front contact 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 operating performs functions to be later
described.

Party identification test

When the sender was cut through to the calling trunk
by the operation of relay 4620 of the trunk finder 4600,
a circuit was established from ground over the lower
No. 2 back contact of relay 708, conductor 746, through
the winding of trunk connector relay 4700 individual to
the calling trunk, conductor 722, brush 4624 of the trunk
finder, the lower No. 3 contact of relay 4620, conductor
4630, over the lower No. 3 back contact of relay 3005,
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 3008. Relay 3008 operates in this circuit but re-
lay 4700 does not. Relay 3008 upon operating its lower
contacts caused the operation of relay 3010 in a circuit
from battery through its winding to ground over the low-
er front contact of relay 3008. Relay 3010 then locked
over its upper No. 1 front contact to ground applied to
conductor 3108 by the operation of relay 3106 as pre-
viously described, and relay 3010 established a circuit
from battery on conductor 3114 through the upper wind-
ing of relay 3004, the upper No. 2 contact of relay 3010,

_ through resistance 3012 to ground for preparing relay

8b

3004 for operation. A circuit was also established by
the operation of relay 3106 for party test start relay 3001
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over a circuit from battery through its winding, :over the
lower No. 1 normal contacts of relay 3865 to-ground ap-
plied to conductor 3197 by the operation of relay 3106.
Relay 3001 upon operating bridged at its upper No. 5
contacts the upper back contact of relay 3069, bridged
at its lower No. 4 contacts the lower back contacts of
relay 3000 and established a circuit from battery on con-
ductor 3114 through the lower winding of relay 3804 and
inner alternate contacts of relay 3001, over the lower No.
5 back contact of relay 3086, to ground on conductor
3110. Relay 3004. upon operating establishes a circuit
from ground on conductor 311¢ over its front contact,
the upper No. 4 front contact of relay 3601 to battery
through the winding of slow-to-release relay 3067 which
thereupon operates and establishes an obvious circuit for
relay 3068 which also operates.

When relay 3884 operates at the start of the first digit to
be registered in the sender, it establishes a circuit for relay
3805 which may be traced from battery through its wind-
ing and upper No. 1 normal contacts, over the lower No. 1
contacts of relay 3018, conductor 3011, the upper front
contact of steering relay 4008, conductor 3828 to ground
over the upper contact of relay 3804. Relay 3385 upon
operating locks over its upper No. 1 alternate contacts to
ground on conductor 3197 and transfers at its lower No. 1
contacts the operating circuit of relay 3001 from ground
on conductor 3187 controlled by off-normal relay 3186 to
ground placed on conductor 3011 by relay 3804 over the
lower Nos. 1 and 2 contacts of relay 3¢10. When relay
3804 releases at the end of the first digit series, it releases
relay 3801 which in turns opens the operating circuit of
slow-to-release relay 3607. Since relay 3900 cannot re-
lease until relay 3097 releases during the interdigital pause
between the first and second digits, the lower winding of
relay 3804 is presented to the tip and ring conductors of the
calling line until relay 3007 releases, over a circuit from
battery through the lower winding of relay 3084, the inner
normal contacts of relay 3001, the inner alternate contacts
of relay 3000 to conductors 4627 and 4628 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 substation and relay 3984 should, therefore,
be held operated from this substation ground over conduc-
tor 4627. When relay 3007 releases approximately .05 to
.10 second after relay 3001 releases, it closes a locking
circuit for relay 3904 if relay 3004 has remained operated
from the tip station ground, over a circuit from battery,
through the lower winding of relay 3084, over the lower

back contact of relay 3007 through the winding of relay 5

3013 and the front contact of relay 3004 to ground on
conductor 3118. Relay 3013 operates in this locking cir-
cuit and establishes a circuit for relay 3131 from battery
through its lower winding, conductor 3132, lower No. 2
back contact of relay 3006, front contact of relay 3013,
upper Mo. 5 front contact of relay 3010, lower No. 2 front
contact of relay 3005 to ground at the upper back contact
of relay 3067. Relay 3131 operates and locks in a circuit
from battery through its upper winding and inner upper
front contact to ground on conductor 3108 to register a tip
party call. Had relay 3904 released when its winding was
connected to the conductors of the calling line because of
no direct ground encountered thereon, it remains released
and with relay 3131 not therefore operated a ring party
call will be registered. The tip and ring conductors of the
dialing loop are handled over continuity contacts of relays
3980 and 3001 in order not to introduce any false opera-
tion of the impulse responsive relay 3869. During the time
relay 3004 is presented to the calling line, relay 3800 is
held operated in a loop circuit extending from battery
through its lower winding over conductor 3102, lower No.
2 back contact of relay 3200, conductor 3101, inner upper
back contact of relay 3108, lower normal contacts of relay
3103, conductor 3803, then through resistance 3014, over
the lower No. 2 back-contact of relay 3001 to ground at
the outer front contacts of relay 3000.

Seizure of an idle identifier

The first digit dialed in the sender may be the last letter
of a three-digit office code, the first or thousands digit or
the second or hundreds digit of a mumerical number de-
pending upon whether the tandem ticketing trunk was
selected from the bank of a first, second or third selector.
In order to determine the classification of the first digit
registered in the sender, the sender communicates with an
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identifier which has access to the selectors in such a ‘man-
ner that it can reconstruct the office code dialed by thé sub-
scriber and give this information to the sender. When the
first digit has been received in the sender and steering relay
4097 has operated, a circuit is closed for the preference
relay of the first available identifier. It will be assumed
that the first identifier disclosed in Figs. 15 to 27, inclusive,
has been constituted the first preference identifier to the
sender disclosed in Figs. 28 to 43, inclusive, by the cross-
connection of terminal 2929 to the terminal 2921 in Fig.
29 and that this identifier is at the time available. A cir-
cuit is therefore effective from ground through the identi-
fier preference relay 2908F allocated to this identifier and
to the No. 0 sender, over the upper back contact of the
identifier busy relay 2936¢F allocated to this identifier and
to the No. 0 sender, over the strapped terminals 2929 and
2921, conductor 2922, the back contact of relay 3283, the
No. 1 lower normal contacts of relay 3284, conductor
3205, upper front contact of relay 4807, conductor 4032,
back contact of relay 3206, through resistance 3287 to
battery. Relay 2900F thereupon operates, locks to ground
over its lower alternate contacts; removes operating ground
for preference relays 2901iF to 2919F inclusive allocated
to the same identifier and to all other senders so that no
other sender may. cause the seizure -of this identifier; and
establishes a circuit from ground -over the upper normal
contacts of preference relay 2919F, thence in series over
the upper normal contacts of other preference relays allo-
cated to the same identifier, over the upper front contact
of relay 2900F, conductor 2923, through the winding of
connector relay 2800F allocated to the first identifier, to
battery and ground. Relay 2800F thereupon operates to
extend control conductors from the seized sender to the
first identifier and closes an obvious circuit through the
winding of relay 2801F which operates to extend further
control conductors.

Had the first identifier been busy then its busy relay
2930F would have been operated and the circuit previously
traced over conductor 2922 would have extended over the
upper front contact of relay 2930F and the upper front
contacts of the busy relays of succeeding 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 identifier. If it should be assumed
that all identifiers except the last are busy then this circuit
will extend over the upper back contact of relay 2930L
through the winding of the preference relay 2940L of
such identifier to ground over the normal contacts of pref-
erence relay 29191 of such identifier allocated to the last
sender. It 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 plu-
rality of groups with the senders in each group having a
common channel of access to all identifiers.

With connector relay 2800F operated a circuit is
established from ground over its No. 3 contacts and con-
ductor 2701 to battery through the winding of relay 2749
of the identifier. This relay operates and connects ground
to conductors, such as 2782 of the cable 2783, extending
to the upper windings of all busy relays 2930F to 2949F
allocated to the first identifier and thence through such re-
lays to battery as illustrated in connection with relay
2639F and all such busy relays therefore operate with
the exception of relay 2930F whose upper winding is
shunted over conductor 2924 and the No. 1 contacts of
relay 2801F to ground. Relay 2800F also establishes a
circuit for preparing the timing circuit of Fig. 27 extend-
ing from ground over its No. 2 contacts, conductor 2769,
over the lower back contact of relay 2794 to battery
through the winding of start relay 2765 which thereupon
operates and locks over its upper No. 1 contacts to ground
on conductor 2706. Relay 2705 upon opersating completes
an obvious circuit for relay 2784, and the latter relay,
upon operating, primes the timing circuit 2779 to measure
an over-all holding period for the identifier during which
period it should complete all of its functions. This prim-
ing circuit may be traced from 130-volt source 2784 of
positive potential, over the inner upper contacts of relay
2704, through resistance 2779E, over the upper contacts
of relay 2704 and resistance 2779B to ground through the
condenser 2779C. - After approximately nine seconds con-
denser 2779C will become fully charged if the identifier
has not been dismissed and the potential applied from the
source 2784 through resistance 2779B will be applied
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through resistance 2779D to the control cathode of the
tube of the timer. Since ground potential is applied over
the No. 3 front contact of relay 2705 and over the normal
contacts of anode relay 2779A to the other cathode of the
tube, the tube will fire across its cathode gap discharging
the condenser 2779C and will operate anode relay 2779A
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 bat-
tery 2784, Relay 2779A locks over its upper winding and
upper alternate contacts to ground over the No. 3 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 indi-
cated by the release of relays 2704 and 2705.

Relay 2704 upon operating also primes the timing cir-
cuit 2780 to measure a period during which the identifier
awaits the operation of an identifier trunk connector. This
timing circuit may be traced from battery 2784 over the
inner upper contacts of relay 2704, through resistance
2780E, the inner lower contacts of relay 2704, conductor
2652, the back contact of relay 2022, conductor 2653,
through resistance 2780B and condenser 2780C to ground.
After approximately 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 2022 has not
therefore operated. Thereupon the potential applied from
the source 2784 through resistance 2780B will be applied
through resistance 2780D to the control cathode of the
tube of the timer 2780 and since ground potential is ap-
plied over the No. 3 front contact of relay 2705 and over
the normal contacts of anode relay 2780A to the other
cathode, the tube will fire across its cathode gap discharg-
ing the condenser thereover and will operate anode relay
2780A over the right cathode of the tube across the gap
between such cathode and the anode, through the lower
winding of anode relay 2780A to battery 2784, whereupon
relay 2780A locks over its upper winding and upper alter-
nate contacts to ground over the No. 3 front contact of re-
lay 2705, extinguishes the tube and closes a circuit from
ground at its lower contacts, conductor 2651, the winding
of relay 2025 to battery and to the trouble indicator circuit
(not shown). Relay 2025 upon operating locks in a circuit
over its lower front contact, the upper back contact of re-
lay 2028 and conductor 2029, to ground over the lower
back contact of relay 2781A; closes an obvious circuit for
relay 2026 which operates and locks over its No. 4 con-
tacts to ground over the upper No. 2 contacts of start relay
2002, said last-mentioned relay having operated in the
meanwhile, as will be explained hereinafter, and over its
inner upper contacts connects ground to conductor 2701
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.

With connector relay 2801F operated a circuit is estab-
lished from ground over its No. 3 contacts and conductor
2001 of cable 2000 to battery through the winding of start
relay 2002 of the identifier which thereupon operates to
start the functioning of the identifier. A circuit is also
established from ground at the upper back contact of re-
lay 2003 of the identifier, conductor 2004 of cable 2000,
the No. 66 contact of relay 2801F to battery through the
winding of relay 2802F of the sender group including the
sender taken into use which has the first identifier as first
choice. Relay 2802F thereupon operates and locks over
its No. 1 upper front contact, No. 3 back contactsof relays
such as 28027 allocated to the same sender group allocated
to intermediate identifiers, over the No. 4 upper back con-
tact of relay 2802L allocated to the last identifier to ground

on conductor 3108. A circuit is also established for either ™

the tip station relay 1700 or the ring station relay 1701 of
the identifier. If the sender found the call to be from the
ring station and consequently on the party station test re-
lay 30604 did not remain operated and relay 3131 did not
operate, a circuit was established from battery through the
winding of relay 1701, conductor 1602 of cable 1600 No.
37 contact of relay 2800F, conductor 2805 of cable 2803,
lower back contact of relay 3131, conductor 3133, back
contact of relay 3004 to ground on conductor 3110. If the
sender found the call to be from the tip station, as assumed,
and consequently test relay 3004 remained operated during
and after party test to cause the operation of relay 3131,
a circuit was established from battery through the winding
of relay 1700, conductor 1601 of cable 1600, the No. 38

5

10

15

20

30

40

50

60

75

80

85

‘22
contacts of relay 2800F, conductor 2804 of cable 2803 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 from ground placed on con-
ductor 4610 by the sender, over the lower front contact
of relay 4608 and the upper No. 1 contacts of relay 4620
of the trunk finder 4600, conductor 4657 of cable 2803,
the No. 39 contact of identifier connector relay 2800F,
conductor 2810 of cable 2809 to battery through the wind-
ing of relay 2707. Had the calling trunk been in the B
group of one hundred trunks a similar circuit would have
been established from ground applied over a relay such as
relay 4629" through a trunk finder of the B group (corre-
sponding to relay 4620 of the A group) to a conductor,
such as 4557 of cable 2893, over the No. 40 contacts of re-
iay 2800F, conductor 2811 of cable 2809 to battery
through the winding of relay 2719..

Start relay 2002 of the identifier upon operating also
established a circuit from battery through resistance 2005
over its lower No. 3 contacts, conductor 2101 of cable
2100, lower No. 1 back contact of relay 2502, conductor
2501 of cable 2500, the No. 25 contacts of identifier con-
nector relay 2800F, conductor 4633 of cable 2803, lower
No. 1 contact of relay 4620 of trunk finder 4600, trunk
finder brush 4634, the No. 0 group conductor 4635 of
cable 2803, the No. 50 contacts of identifier connector re-
lay 2800F, conductor 2808 of cable 2809, the lower front
contact of relay 2707, conductor 2708 of cable 2709, -
through the winding of lock-out relay 4558F allocated to
the first identifier and to the identifier-trunk-connector hav-
ing access to the Nos. 0 and 9 subgroups of the A group
of trunks, over the inner upper normal contacts of similar
lock-out relays allocated to other identifiers to ground.
Relay 4558F operates, locks over its upper inner alternate
contacts to ground, establishes an operating circuit for the
multicontact connector relay 4559F from ground through
the winding of such relay over the inner lower front con-
tact of relay 4558F, through resistance 4560 to battery.
Relay 4338F further establishes a circuit from battery
through resistance 4561 over its middle upper front con-
tact, conductor 4562, upper No. 4 contacts of identifier
start relay 2002, conductor 2006 of cable 2000, the No. 30
contacts of identifier connector relay 2800F, conductor
4629 of cable 2803, lower No. 2 contacts of relay 4620,
trunk finder brush 4623, conductor 721 through the wind-
ings of the three-position polarized relay 718 of the trunk,
through resistance 738 to battery. Multicontact relay
4559F of the identifier-trunk-connector circuit and relay
718 of the trunk circuit both operate, relay 4559F 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 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 identifier-
trunk-connectors of which two are shown in Fig. 45 serve
two of such subgroups, the connector circuit comprising
the lock-out relays 4558F to 4558L and the comnector
relays 4559F to 4559L serving the Nos. 0 and 9.sub'-
groups of trunks or twenty trunks, the connector circuit
comprising the lock-out relays 4563F to 4563L and the
connector relay 4564F to 4564L serving the I\_Ios. _1 and 4
subgroups and the three other connector circuits (not
shown) serving, respectively, subgroups 2 and 5, 3 and
6 and 7 and 8. The manner in which the subgroup con-
ductors such as conductors 4635 . . . 4660 for the No. 0
subgroup, which extend over the Nos. 41 to, 50 contacts
of the identifier connector relay 2800F are paired to cause
the operation of the identifier-trunk-connector circuit
which has access to the subgroup of trunks in which the
calling trunk is located, is indicated by the multipling at
the left of the contacts Nos. 41 to 50 of relay 2800F. For
example, the subgroup conductors 4635 and 46358 for the
Nos. 0 and 9 subgroups are connected over the Nos. 50
and 49 contacts of relay 2800F to conductor 2808 for op-
erating the connector relay 4559F as previously described
and the subgroup conductors 4660 and 4659 for the Nos.
1 and 4 subgroups are connected over the Nos. 41 and 44
contacts of relay 2800F, conductor 2812 of cable 2809,
the upper contacts of relay 2707, conductor 2711 of cable
2709 to ground through the winding of relay 4563F op-
erative to cause the operation of connector relay 4564F.
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Had relay 2710 been 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 sub-
group conductors 4635, 4658, etc. over a brush of a B
group trunk finder, over one of the contacts Nos. 41 to
50 of identifier connector relay 2800F over one of the
conductors of cable 2809 and a contact of relay 2716 over
one of the five conductors of cable 2712 and thence to
gronnd through the winding of the preference relay of a
B group identifier-trunk-connector of Fig. 44 which has
access to the pair of subgroups of the B trunk group in
which the calling trunk is located in the manner previous-
ly described.

Fig. 44 shows the lock-out relays 4458F to 4453L and
the connector relays 4459F to 4459L allocated. to the sev-
eral identifiers and to the identifier-trunk-connector circuit
serving the Nos. 0 and 9 subgroups of the B group of
trunks. and the lock-out relays 4463F to 4463L and the
connector relays 4464F to 4464L allocated to the several
identifiers and to the identifier-trunk-connector circuit
serving the Nos. 1 and 4 subgroups of the B group of
trunks, the other three identifier trunk connector circuits
serving the remaining subgroups of the B group of trunks
being omitted. Relay 4559F upon operating establishes
a circuit from ground over its No. 60 contacts and con-
ductor 4571 to battery through the winding of relay 2022.

Relay 2022 upon operating opens at its lower back con-
tact the previously traced timing circuit for the timer 2786
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 combplete the reconstruction of the called office
code, which interval is terminated by the operation of
relay 2616. This timing circuit may be traced from bat-
tery 2784, over the inner upper contacts of relay 2704,
through resistance 2782E, conductor 2654, lower front
contact of relay 2022, the back contact of relay 2816, con-
ductor 2655, through resistance 2782B and condenser
2782C to ground. After approximately .8 of a second
condenser 2782C will become fully charged if the recon-
struction of the called office code has not been completed
and relay 2616 has therefore not operated. Thereupon
the potential applied from the source 2784 through re-
sistance 2782B will be applied through resistance 2782D
to the control cathode of the tube of timer 2782 and, since
ground potential is applied over the No. 3 front confacts
of relay 2705 and over the normal contacts of anode relay
2782A to the other cathode, the tube will fire across its

cathode gap discharging the condenser thereover and will !

operate anode relay 2782A across the gap between its right
cathode and the anode, through the lower winding of
anode relay 2782A to battery 2784. Relay 2782A there-
upon locks over its upper winding and upper 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 baitery 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 establishes the circuit for
busy relay 2700 in the manner previously described.
Relay 718 of the trunk circuit is polarized, and in
response to the closure of the operating circuit therefor
previously traced operates to open the shunt around retar-
dation coil 733 at its upper No. 5 back contact to permit
the identifier to transmit 270-cycle alternating current over
the sleeve towards the calling line, and establishes a circuit
from battery through resistance 2503 over the lower No. 3
back contact of relay 2502, conductor 2007 of cable 2109,
the lower No. 1 contacts of identifier start relay 2002,
conductor 4565, the No. 12 contact of identifier connector
relay 4559F, conductor 734, the No. 2 contacts of relay
718, conductor 857, brush 851 of the digit register 859,
which it will be recalled was advanced to the No. 2 ter-
minal of its arc, over a conductor of the group 858 and
a contfact in the No. 2 to No. 11 contacts of connector
relay 4559F, a conductor group 4366 to ground through
the winding of one of the group of trunk code relays
represented by relays 2601 and 2610 thereby operating
2682 (not shown) of this group. The second code
letter A is thus transferred from the register 850 of the
trunk to the trunk register 2600. Relay 718 also estab-
lishes a circuit from battery through resistance 2569 cver
the lower No. 2 normal contact of relay 2502, conductor
2008 of cable 21¢8, lower No. 2 contacts of relay 2002,
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conductor 4567, No. 16 contact of connector relay 4569F,
conductor 735, upper No. 3 contacts of relay 718 and
conductor 736 to the lJower contacts of the sleeve relay of
each trunk appearance on the banks of the selectors in
order that the identifier may reconstruct the digits which
may have been dialed to reach the trunk. This circuit is
then further completed as will be later described.

Reconstructing dialed office code

The arrangement for reconstructing the called office
code in the identifier provides for the use of a sleeve relay
such as 703 connected to the sleeve of each trunk appear-
ance on the banks of selectors. The code leads associ-
ated with any trunk are connected to the contacts of sleeve
relays in all appearances of the particular trunk involved.
These trunk appearances may be at the banks of the first,
second and/or third selectors. Where the bank appear-
ances are terminated in rotary out-trunk switches, such as
that shown in Fig. 6, the code leads are connnected 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, when a connection is set up through a par-
ticular bank appearance the code lead for the trunk is
connected over the contact of a sleeve relay to the identi-
fier-trunk-connector. There will be a number of code
leads connected between the sleeve relays and the identi-
fier-trunk-connector, one 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-identifier-connector to the identi-
fier 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 de-
pend upon the number of possible 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
traffic there would be a maximum of eight code leads cor-
responding to the eight appearances through the first
selector. In a like manner, the maximum number of
route appearances that might occur for the bank levels of
the second selectors available for ticketed traffic 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 4569 of
Fig. 45, are associated with the identifier-trunk-connector
circuits so that the code leads from the sleeve relays which
are associated with the same. route appearance can be
connected together, the only code leads brought through
the connector circuits being those required for separate
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 connect the code leads from the trunk to a separate
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-connec-
tion rack 2611 of Fig. 26 so that they may be cross-
connected to operate a route relay, such as 2713, or to
operate one of the trunk translator relays 2612, 2613, eic.

The identifier is provided with one or more route relays,
such as 2713, for each called office route (building).
The contacts of the route relay are associated with cross-
connection racks 2714, 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 involved.
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 informa-
tion obtained from the code lead and the digit which has
been dialed into the trunk before the route relay can be
operated. In still other cases, it may require a combina-
tion of information from the code lead, the digit dialed
into the trunk and also the first digit dialed into the sender
to determine the operation of the proper route relay. For
example, in case the trunk appearance is from the bank of
a third selector it is apparent that the route relay will be
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operated directly from the code lead since the subscriber
has dialed the entire three digits of the office code which
will determine 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 winding of a trunk translator relay of
the group 2612, 2613, etc. The operation of one of the
relays of the trunk code group 2601 to 2610 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 route, then the code lead of the first selector appear-
ance will be connected to a relay of group 2612, 2613, etc.
and through the operation of one of the relays of the
group 2601, 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, ctc. thereby causing the operation of one of
such translator relays. The sender code relays 2620 to
2629 are operable over the identifier sender connector in
accordance with the setting of the first register 4000 of the
sender and the operation of one of these relays will con-
nect battery over contacts of the operated relay of the
group 2615, 2616, ctc. 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 con-
nections to other similar route relays have been indicated.

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 example, in some
exchange areas, where 6 and 7 digit numbers are involved
in the same thousands group and it is therefore necessary
to indicate the two or three-digit office code to the sender,
and also in some cases to add a sender delay time in the
sender for such calls. For such connections, several route
relays may be required, one for the two-digit code, one for
the three-digit code and also one for the particular thou-
sands number of the code where sender delay is involved.
The operation of a route relay for sender delay may be in-

- volved 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 a six or a seven-
digit number has been dialed and the sender delay route
relay must be operated, or whether the regular route relay
to this office with no sender delay is to be operated. It is
apparent that the third digit may be registered either in
the trunk or as the first digit in the sender depending upon
whether the trunk appears on the bank of a first or a 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 be involved. How-
ever, in those cases where the fourth digit 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 registration of such digit in the sender to
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 first selectors.

The route relay 2713 is arranged to control 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 fol-
lows: To inform the sender whether the called office code
has two or three digits; whether a repeater is required at
the tandem point and whether the called office code should
be prefixed by a one- 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 sender as to the number of called office code
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digits to be sent out by the sender in setting up a call to
the distant point since the ticketing trunks may be direct
trunks or may terminate at a tandem office or at a partial
tandem point; 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 an office code digit, a thousands or a hun-
dreds digit and directly or in conjunction with the calling
office register relays of the identifier to inform the sender
or the trunk, or both whether the ticketing of the call
should be cancelled or whether the route should be denied
or whether a code has been dialed for which there is no
existing office.

It has been assumed that the calling line was associated
with the ticketing trunk of Figs. 7, 8 and 9 over a first
selector appearance and that sleeve relay 703 associated
with that appearance was operated. Consequently, when
battery was applied to conductor 736 in the manner pre-
viously described, a circuit was completed from said con-
ductor over the lower contacts of relay 703, code conduc-
tor 737, strapped terminals of rack 4568, the No. 17 con-
tacts of connector relay 4559F, code conductor 4570,
strapped over rack 2611 to the winding of trunk transla-
tor relay 2613, whereupon relay 2613 operates. Since it
has been assumed that relay 2602 (not shown) of the
trunk code register 2600 has been operated, a circuit is
established from battery through resistance 2631 over the
No. 7 contacts of relay 2662, the next to upper contacts
of relay 2631, to a terminal of rack 2614, cross-connected
through the winding of relay 2616 of the sender translator
relays to ground thereby operating relay 2616.

In the meantime upon the operation of the identifier
start relay 2002, a circuit was established from ground
over its upper No. 1 contacts, over the inner upper back
contact of relay 2003, to battery through the winding
of relay 2010 and in parallel over conductor 2507 of
cable 2100, over the upper No. 6 back contact of relay
2537 to battery through the winding of relay 2505. Re-
lays 2010 and 2505 both operated. A circuit was also
established from battery through the winding of relay
2717 over conductor 2718, the lower No. 5 iront con-
tacts of relay 2002, lJower back contact of relay 2003
to ground over the middle upper back contact of relay
2009. Relay 2717 upon operating in turn operated re-
aly 2719 over an obvious circuit established over its
upper No. 1 contact. Relay 2719 upon operating estab-
lished a locking circuit for relay 2010 extending from
ground over its lower No. 5 contacts and conductor 2720
to battery through the winding of relay 2010 said locking
circuit being utilized to prevent the release of relay 2010
after the operation of relay 2003 as subsequently set forth.
Relays 2719 and 2717 also prepared circuits to be later
established by the operation of the route relay 2713.
With the relays 4001 and 4006 of digit register 4000
of the sender operated, a circuit is established - from
ground on conductor 3111 over the lower No. 4 back corn-
tact of relay 3208, conductor 3209, thence over contacts
of the relays of digit register 4600 to one of the group
of ten conductors within the cable 4033 extending over
the Nos. 4 to 13 contacts of the identifier connector re-
lay 2800F, over conductors of cable 2807 and the back
contacts of relay 2618 to battery through the windings
of the sender code register relays 2620 to 2629 of the
identifier. In the case assumed, register relays 4001 and
4006 are energized so a circuit is established from ground
on conductor 3289 over the upper front contact of register
relay 4006, the inner upper back contact of register relay
4002, the next to inner upper front contact of register relay
4001, conductor 4047 of cable 4033, the No. 10 con-
tacts of relay 2800F, a conductor of cable 2807, over
a back conmtact of relay 2618 to battery through the
winding of sender code relay 2627 (not shown) to bat-
tery. Relay 2627 thereupon operates and connects bat-
tery through resistance 2619 over its next to upper con-
tacts, the third from bottom contact of the operated
relay. of the sender tranmslator relays, such for example
as relay 2616 to a terminal on the rack 2617 cross-con-
nected over conductor 2630 through the winding of route
relay 2713 to ground. ‘

Transmitting the called office code
digits to the sender

The identifier is arranged to send the office code digits
to the sender using five leads for each digit, two out of
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each group of five leads being grounded in each case.
If all three code digits were dialed to reach the trunk,
the upper Nos. 3, 4 and 5 contacts of the operated route
relay, such as relay 2713, which are connected to ter-
minals of the racks 2714, 2715 and 2716, will be cross-
connected to terminals connected to the windings of relays
of the first code digit group 27390 to 2739, of the sec-
ond code digit group 27406 to 2749 and of the third
code digit group 2750 to 2759 for operating relays of
these groups corrésponding to the three code digits dialed.
Each of these relays is arranged upon its operation to
connect ground to a pair of terminals in the associated
cross-connecting rack. - Rack 2722 is associated with the
relays of group 2730 to 2739 and has five terminals
in which terminate the group 2760 of five conductors
over which the first code digit is-transmitted to the
sender and to which terminals the other pairs of ter-
minals of the rack are cross-connected in the proper
combinations of two for the ten values of the first code
digit. Rack 2723 is associated with the relays of group
2740 to 2749 and has five terminals in which terminate
the group 2763 of five conductors cver which the sec-
ond 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 second code digit. Rack 2724
is associated with the relays of group 2750 to 2759 and
has five terminals in which terminate the group 2766 of
five conductors over which the third code digit is trans-
mitted 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 thou-
sands digit therefore would be registered in the trunk
register 850 and the hundreds digit would be registered
in register 4000 of the sender, the lower No. 3 front con-
tact of the route relay 2713 is connected to a terminal
on the cross-connecting rack 2721 cress-connected to a
terminal connected over the lower No. 3 front contacts
of relay 2719 to conductor 2813 of cable 2806 to cause
the operation of relay 4397 of the sender to inform the
sender that the digit registered in the sender register 4440
was the hundreds digit.

If the entire office code cannot be sent from the identi-
fier to the sender by the route relay, and the third code
digit has been registered in the trunk and transferred io
the trunk code register 2608, the first code digit will
be transmitted under the control of the route relay
through the operation of one of the relays of the group
2730 to 2739, the second code digit will be transmitted
under the control of the route relay through the operation
of one of the relays of the group 2749 to 2749, and the
third code digit will be transmitted under the control
of one of the trunk code relays 2600 to 2618.  In this
case the upper No. 5 contact of the route relay would be
connected to a terminal on rack 2716 cross-connected to
the winding of relay 2725 which relay upon operating
connects ground over conductor 2632 and 2633 to the
Nos. 1 and 2 multiple contacts of the relays of register
2600 the cooperating front contacts of which relays ter-
minate in pairs of terminals on the cross-connecting rack
2634 which are cross-connected to the proper combina-
tions 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. 3 front
contact of the route relay which is connected to a ter-
minal on the cross-connecting rack 2721, is cross-con-
nected to a terminal connected over the lower No. 4 front
contacts of relay 2719 to conductor 2814 of cable 2806
to cause the operation of relay 4398 of the sender to
inform the sender that the digit registered on the register
4009 thereof was the thousands digit.

In case the second code digit dialed was registered
in the trunk and transferred to the trunk code register
2609, and the third code digit dialed was registered in
the sender and transferred to the sender code relays
2620 to 2629 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
relays of the group 2739 to 2739 in the manner pre-
viously described. The second code digit would be trans-
mitted under the control of the operated relay of the
trunk code register 2600 and the third code digit would
be transmitted under the control of the operated relay
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of the sender code group 2620 to 2629. In this case
the upper No. 4 contacis of the route relay would be
connected to a terminal on rack 2715 cross-connected to
the winding of relay 2726 which upon operating connects
ground over conductors 2635 and 2636 to the Nos. 3 and 4
multiple contacts of the relays of register 2690, the co-
operating front contacts of which relays terminate in
pairs of terminals on the cross-connecting rack 2637
which are cross-connected to the proper combinations of
two out of five terminals connected to the conductors
of the group 2763 for the ten values of the second code
digit. The upper No. 5 contacis of the route relay would
be connected to a terminal on rack 2716 cross-connected
to the winding of relay 2727 which upon operating con-
nects ground over conductors 2638 and 2639 to the Nos.
1 and 2 multiple contacts of the relays of the group
2620 to 2629, the cooperating front contacts of which
relays terminate in pairs of terminals on the cross-con-
necting rack 2646 which are cross-connected to the proper
combinations of two out of five terminals connected to
the conductors of the group 2766 for the ten values of
the third code digit. The lower No. 3 front contact.of
the route relay is-connected to a terminal on rack 2721,
cross-connected to a terminal connected over the lower
No. 2 contacts of the relay 2719 to conductor 2812 of
cable 2896 to cause the operation of relay 4306 of the
sender to inform the sender that the digit registered in
register 4000 thereof was the third code digit.

Tn certain cases the identifier will obtain the thousands
digit from the sender in order to operate a route relay.
This occurs for those conditions 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 a 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
cousidered, the upper No. 5 contact of the route relay
would be cross-connected over the cross-connecting rack
2716 to a terminal connected with the winding of relay
2728 which upon operating connects ground over con-
ductors 2768 of group 2766 and conductor 2769 to cause
the operation of register relays 3505 and 3506 in the
sender to inform the sender that no third code digit was
dialed. The circuit over conductor 2768 may be tfraced
over cables 2815 and 2766, the No. 45 contacts. of identi-
fier connector relay 2801F, conductor 3515 of cables
2816 and 3519, to battery through the winding of relay
3505 of the third code digit register 3568. The circuit
over conductor 2769 may be traced through the cables
2815 and 2766, over the No. 46 contacts of relay 2801F,
con(éuctor 3516 to battery through the winding of relay
3506.

The lower No. 4 contacts of the route relay involved
with sender delay are arranged to be cross-connected over
the cross-connecting rack 2778 to the terminal connected
over the lower No. 3 contacts of relay 2717, thence over
conductor 2817 of cable 2806, the No. 28 contacts of
identifier connector relay 2800F, conductor 3134 of cable
2803, to battery through the winding of sender delay
relay 3115 of the sender or to the terminal connected over
the lower No. 4 contacts of relay 2717 thence over con-
ductor 2818 of cable 2886, the No. 27 contacts of relay
2800F, conductor 3135 of cable 2803 to battery through
the winding of the no-sender delay relay 3125 of the
sender to. inform the sender, whether or not a sender
delay 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
identtifier to determine definitely from the digit dialed
that the call is to a six or a seven-digit point.

The lower No. 1 contacts of each route relay are ar-
ranged to be cross-connected over the cross-connecting
rack 2771 to one of the three terminals connected over
the upper Nos. 4, 5 and 6 contacts of relay 2719, con-
ductors 2819, 2826 and 2821 of cable 2866, the Nos. 22,
23 and 24 contacts of identifier connector relay Z880F,
conductors 4203, 4204 and 4285 of cable 4033 through
the winding of either relay 4200, 4201 and 4202 of the
sender to battery, depending upon whether the connection
requires the insertion of a low gain repeater in which
event relay 4200 is operated, 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 ar-
ranged to be cross-connected over the cross-connecting
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fack 2772 to one of the four terminals connected over
the upper Nos. 1, 2 and 3 contacts -and the lower No. 1
contacts of relay 2719, conductors 2822 to 2824, inclusive,
of cable 2806, the Nos. 14 to 18 contacts of identifier con-~
nector relay 2800F, conductors 4210 to 4213 of cable
4033, through the winding of one of relays 4206 to 4209
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. 1 contacts of each route relay are ar-
ranged to be connected over conductor 2641 and the
cross-connection rack 2642 to the operating winding of
one of the relays 2643 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 ar-
ranged to 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
2790 to 2799 whereby under the joint control of the
route relay and relays 2774 and 2775, one of the rate
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 asso-
ciated therewith, cross-connected to two out of the five ter-
minals in which the five conductors of cable 2826 ter-
minate, which conductors extend over the Nos. 5 to 9
contacts of identifier connector relay 2801F, conductors
3832 to 3836, inclusive of cable 3837 to battery through
the windings of rate register relays 3827 to 3831, in-
clusive, of the rate register of the sender.

The identifier will always transfer the digit registered
in the trunk code register 2600 to the sender. For this
purpose, relay 2717 upon operating connects ground over
its lower Nos. 1 and 2 contacts and conductors 2646 and
2647 to the Nos. 5 and 6 multiple contacts of relays of
the register 2600, the cooperating front contacts of which
relays terminate in pairs of terminals on the cross-con-
necting 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 values of the
digit dialed to the trunk. These conductors extend over
the Nos. 47 to 51 contacts of identifier connector relay
2801F and the conductors 3526 to 3530 of cables 2816
and 3531 to battery through the windings of the relays
3521 to 3525 of the trunk register 3520 of the sender.

It has been assumed that the calling subscriber has
dialed the office code MAR and, as a consequence, relay
2602 of the trunk code register 2600, relay 2627 of the
sender code register comprising relays 2620 to 2629, and
route relay 2713 have been operated. With relay 2717
and route relay 2713 operated, a circuit is- established
from ground over the upper No. 3 contacts of these relays
and strapped terminals of cross-connecting rack 2714 to
battery through the winding of relay 2637 (not shown)
of the group 2730 to 2739 which operates and connects
ground over conductors 2761 and 2762 of cables 2760 and
2815, the Nos. 32 and 34 contacts of identifier connector
relay 2801F, conductors 3412 and 3414 of cables 2816
and 3410 to battery through the windings of relays 3402
and 3404, respectively, of the first code digit register
3400 of the sender. A circuit is also established from
ground over the upper No. 4 contacts of relays 2717 and
2713 and strapped terminals of cross-connecting rack
2715 to battery through the winding of relay 2726 which
operates and connects ground over conductors 2635 and
2636, contacts of the operated register relay 2602 of the
register 2600, conductors 2764 and 2765 of cables 2763
and 2815, the Nos. 36 and 38 contacts of connector relay
2801F, conductors 3431 and 3433 of cables 2816 and
3430 to battery through the windings of relays 3421 and
3423, respectively, of the second code digit register 3420
of the sender. A circuit is also established from ground
over the upper No. 5 contacts of relays 2717 and 2713
and strapped terminals of cross-connecting rack 2716 to
battery through the winding of relay 2727 which operates
and connects ground over conductors 2638 and 2639,
contacts of the operated register relay 2627 (not shown)
of the sender code register, conductors 2767 and 2768 of
cables 2766 and 2815, the Nos. 42 and 45 contacts of
relays 2801F, conductors 3512 and 3515 of cables 2816
and 3510 to battery through the windings of relays 3502
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3500 of the sender. A further circuit i§ also éstablished
from ground over the lower Nos. 1 and 2 contacts of relay
2717, conductors 2646 and 2647, contacts of the operated
relay 2602 of the register 2600, conductors 2828 and 2829
of cable 2827, Nos. 47 and 48 contacts of relay 2801F,
conductors 3526 and 3528 of cables 2816 and 3531 to
battery through the windings of relays 3521 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 trunk registers of the sender,
the conductors of a cable extending to the identifier con-
nector are grounded and the relays of the proper sender
register are operated in accordance with the following
table.

TABLE III

Cable Con-
ductors
Grounded

Sender Register
Relays Operated

XX01, XX02
XXor, XX03
XX01, XX04
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Since in the case assumed, the third office code digit
was registered in register 4000 of the sender and the
sender must be informed of this fact, a circuit is also
established by the operation of the route relay 2713 from
ground over its lower No. 3 contact, strapped terminals of
cross-connecting rack 2721, the lower No. 2 contacts of
relay 2719, conductor 2812 of cable 2806, the No. 21
contacts of relay 2800F, conductor 4303 of cable 4033 to
battery through the winding of relay 4306 of the sender,
which relay operates and closes an obvious circuit for
relay 4302. Had the number dialed been one in which
the thousands digit was the first digit registered in register
4000, then the operated route relay would have its lower
No. 3 contact so strapped at rack 2721 as to cause the
operation of relays 4367 and 4301 of the sender or had
the number dialed been one in which the hundreds digit
was the digit registered in register 4000, then the lower
No. 3 contacts of the operated route relay would be so
strapped at rack 2721 as to cause the operation of relays
4308 and 4300.

It will be assumed that the operated route relay 2713
has also established a circuit for causing the operation of
relays 4202, 4209, 2644 and 3125. The circuit for relay
4202 may be traced from ground over the lower No. 1

5 contacts of relay 2713, strapped terminals of cross-con-

necting rack 2771, the upper No. 6 terminals of relay
2719, conductor 2821 of cable 2806, the No. 24 contacts
of identifier connector relay 2800F, conductor 4205 of
cable 4033 to battery through the winding of relay 4202,
the operation of which relay informs the sender that no
repeater is required for the connection. The circuit for
relay 4209 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 2719, con-
ductor 2825 of cable 2806, the No. 18 contacts of relay
2800F, conductor 4213 of cable 4033 to batterv through
the winding of relay 4209, the operation of which relay
informs the sender that all of the office code digits regis-
tered in the sender are to be retransmitted by the sender.
The circuit for relay 3125 extends from ground over the
lower No. 4 contacts of the route relay 2713, cross-con-
nected terminals of rack 2779, the lower No. 4 contacts
of relay 2717, conductor 2818, the No. 27 contacts of
relay 2800F, conductor 3135 of cable 2803 to battery
through the winding of relay 3125 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 2717, the upper No. 1 contacts
of route relay 2713, conductor 2641, strapped terminals
of .cross-connecting rack 2642 to battery through the up-
per winding of relay 2644.

Following the registration of the three code digits and
the trunk digit in the registers 3400, 3420, 3500 and 3520
of the sender, a checking circuit is established through
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contacts of the relays of these registers which should be
continuous; if two relays of each register have been oper-
ated, if one relay of the group 42¥6 to 4209 has been
operated, if one relay of the group 4200 to 4202 has
been. operated, if one of the relays 4386, 4307 or 4308
has been operated, if one of the relays 2643, 2644 and
2645 has been operated, and either relay 3115 or 3123
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 2011 of Fig. 20
of the identifier over conductor 2012, the lower back con-
tact of relay 2645, the upper front contact of relay 2644,
the upper back contacts of other relays of the group, the
upper back contact of relay 2643, conductor 2649, the
No. 67 contacts of identifier connector relay 2801F, the
No. 2 upper front contact of relay 2892F, lower back
contact of relay 2802, No. 2 upper back contact of relay
2802L, conductor 2830, lower No. 4 alternate contacts of
relay 4306, lower No. 4 back contact of relay 4307, lower
No. 4 normal contacts of relay 43908, conductor 3136 of
cable 3119, lower No. 4 back contact of relay 3115, upper
No. 4 front contact of relay 3125, conductor 3137 of
cable 3119, upper No. 1 front contact of relay 4202, lower
No. 1 back contact of relay 4201, upper No. 4 back con-
tact of relay 4200, upper front contact of relay 42§9,
upper No. 3 back contact of relay 4208, lower back con-
tact of relay 4207, upper back contact of relay 4206,
conducter 4214 to the first code digit register 3460, thence
over the upper No. 1 back contact of relay 3401, the upper
No. 2 front contact of relay 3402, the upper No. 1 back
contact of relay 3403, the upper No. 1 front contact of
relay 3404 and the No. 1 upper back contact of relay 3405
thereof, over the upper No. 1 front contact of relay 3421,
the No. 1 upper back contact of relay 3422, the No. 2
upper alternate contact of relay 3423, the No. 1 upper
back contact of relay 3424, and the No. 1 upper back
contact of relay 3425 of register 3428, conductor 3416,
the upper No. 1 back contact of relay 3501, the upper
No. 2 alternate contact of relay 3502, the upper No. 1
back contact of relay 3503, the upper No, 2 normal con-
tacts of relay 3504, and the upper No. 1 front contact of
relay 3505 of register 3500, the lower No. 2 back contact
of relay 35086, the upper No. 1 front contact of relay 3521,
the upper No. 1 back contact of relay 3322, the upper No.
2 alternate contacts of relay 3523, the upper No. 1 back
contact of relay 3524, and the upper No. 1 back contact of
relay 3525 of register 3520, conductor 3517, the No. 10
contacts of identifier connector relay 2801F, conductor
2013 of cable 20089 to ground over the upper back contact
of relay 2011 and in parallel to ground through the wind-
ing of relay 2015 of the identifier. With this circuit
established relay 2011 operates.

If no third office code digit was registered on the relays

of register 3500, relays 3505 and 3506 would have been :

operated as previously described, thereby maintaining the
continuity of the above-traced checking circuit from con-
ductor 3416 over the upper No. 1 back contact of relay
35@1, the upper No. 2 normal contacts of relay 3502, the
lower No. 3 back contact of relay 3503, the lower No. 3
back contact of relay 3504, the lower No. 3 front contact
of relay 3505, the lower No. 2 front contact of relay 3506,
and thence as traced.

With relay 2010 previously operated, the operation of
relay 2011 establishes a circuit from eround over its inner
upper front contact and the inner upper front contact of
relay 2010 to battery through the winding of relay 2663
which thereupon operates and locks over its inner upper
front contact to ground over the upper No. 1 contacts of
relay 2002; opens at its lower back contact the previously
traced circuit for relay 2717, which thereupon releases
and in turn releases relay 2719, followed after an interval
by the release of slow-to-release relay 2012, and closes
a circuit from ground over its inner lower front contact
and conductor 2014 through the winding of relay 2618,
to battery which relay operates to disconnect the windings
of the relays of the sender code register 2626 to 2629
from the conductors of cable 2807 and to establish a cir-
cuit from ground over its upper front contact, conductor
2659 and the upper back contact of relay 2019 to battery
through the winding of relay 2021. When relay 2011
operated, a circuit was established from ground over the
upper back contact of relay 2009, the inner lower front
contact of relay 2011, conductor 2017 of cable 2000, the
No. 63 contacts of identifier connector relay 2801F, con-

20

30

35

40

45

60

65

70

75

80

85

32

ductor 2831, the lower No. 1 contacts of off-normal relay
3106, of the sender, thence in parallel branches over the
upper. No. 1 contacts and through the winding of oper-
ated relay 3125 to battery; to conductor 3138 over the
upper No. 1 front contact and through the winding of
relay 4306 to. battery; from conductor 3138 over the inner
upper front contact and through the winding of relay 4262
to battery; from conductor 3138 over the inner upper
front contact and through the winding of relay 4209 to
battery; from conductor 3138 through the No. 1 iower
front contacts and windings of register relays 3402, 3408,
3421, 3423, 3502, 3505, 3521 and 3523 to battery and
over conductor 2019 and the lower No. 1 contacts and
through the lower winding of relay 2645 to battery. If
these locking paths are effective then these relays will re-
main operated when the previously traced operating cir-
cuits therefor are opened upon the release of relays 2717
and 2719 and consequently, relays 2011 and 2015 of the
identifier will remain operated. If relay 201%L releases
because of a faulty locking path or relay 2015 releases due
to a trouble ground in the sender, an alarm circuit will be
established from ground over the upper front contact of
relay 2683, the lower back contact of relay 2010, over the
lower back contact of relay 2611 to conductor 2018 ex-
tending to. the alarm circuit or over the lower front
contact of relay 2811 and the back contact of relay 2815
to conductor 2018. If the locking paths in the seader
are satisfactory, a circuit will be established from ground
over the upper front contact of relay 2693, the lower back
contact of relay 2810, the lower front contacts of relay
2011 and 2015 to battery through the winding of relay
2016 which operates to establish a circuit from ground
over its front contact, conductor 2020 of cable 2¢80, the
No. 31 contacts of identifier connector relay 28¢0F, con-
ductor 3219 of cable 2883, over the front contact of relay
3211, which is operated as will be presently described, to
battery through the winding of relay 3208. Relay 3208
thereupon operates to inform the sender that it may pro-
ceed to set up the connection to the wanted line and locks
over its upper No. 1 contacts to off-normal ground on
conductor 3111.

Setting up the connection

At the time the sender was taken for use and the off-
normal relay 3106 operated, a circuit was established for
relay 3906 which may be traced from battery through
its winding over the inner upper normal contacts of relay
3901, conductor 3199, to ground on the upper No. 2
contacts of relay 3186. Relay 3900 upon operating con-
nects 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 §1¢
of the ticketing trunk, lower No. 3 contacts of relay 789,
conductor 724, brush 4626 and lower No. 5 contacts of
relay 4629 of the trunk finder 4690, conductor 4632,
upper No. 4 contacts of relay 3019, upper No. 4 back con-
tact of relay 3006, conductor 3015, inner upper normal
contacts of relay 3982, conductor 3903, winding of polar-
ized relay 3211, conductor 39204, lower normal contacts
of relay 3902, inner upper contacts of relay 39890, con-
ductor 3016, lower No. 4 back contact of relay 3606,
lower No. 4 front contact of relay 3610, conductor 4631,
the lower No. 4 contacts of relay 4620 and brush 4625
of trunk finder 4600, conductor 723, upper No. 2 con-
tacts of relay 709, to the tip conductor 809 of the ticketing
trunk. If the trunk is in a standard condition and
the battery and ground connected thereto at the dis-
tant end are poled in the proper direction, polarized
relay 3211 operates and completes the circuit previously
traced for the checking relay 3208 of the sender which
operates to inform the sender that it may proceed to set
up the connection to the wanted line. Relay 3208 upon
operating locks over its upper No. 1 contacts to off-normal
ground on conductor 3111 and at its upper No. 5 contacts
connects ground to conductor 2831 to lock the operated
register relays of the sender in their operated conditicn
independent of the identifier.

The operation of the off-normal relay 3106 of the sender
connected ground over its lower No. 2 contacts to con-
ductor 3111, the No. 4 upper normal contacts of relay
3208_, conductor 3212, the lower normal contacts of test-
ing jack 3905, through the upper winding of polarized
relay 3906, middle normal contacts of jack 3905 through
resistance 3907 and winding of polarized relay 3908 over
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“the upper back contact of relay 3909 through resistance
3510 to battery. Relay 3908 operated in this circuit and
‘relay 3906 was so energized ¢4 to hold its armature against
its back contact. A circuit was also established from
battery through resistance 3912, the lower back contact
of relay 3909, the lower normal contacts of jack 3905
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 3911, over the inner
upper and middle back contacts of relay 3969 to ground
on conductor 3111, 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 3905 to the junction between the windings of relay
3906. As soon, however, as the checking relay 3208
operates as previously described it removes ground from
conductor 3212 whereupon the previously traced charg-
ing circuit for condenser 3911 becomes effective and
polarized relay 3906 is energized by such charging cur-
.rent in such a manner as to operate its armature against
its front contact. The previously traced circuit for
relay 3908 is also opened by the removal of ground from
conductor 3212 and relay 3908 releases. Relay 3966 upon
closing its front contact establishes a shunt for con-
denser 3911 extending over the upper middle back con-
tact of relay 3909, the front contact of relay 3906, through
‘the lower winding of relay 3906, the upper normal con-
tacts of jack 3905 and the inner lower back contact of
relay 3969 to the other terminal of the condenser and
the discharge current flowing through the lower winding
of relay 3986 again operates the armature of such relay
to its back contact. The charging circuit for condenser
3911 is now reestablished from battery through resistance
3910 over the upper back contact of relay 3909 through
the winding of relay 3908, resistance 3997, the middle
normal contacts of jack 3905, through both windings of
relay 3206, the upper normal contacts of jack 3905, the
inner lower back conmtact of relay 3909, through con-
‘denser 3911 over the inner and middle upper back con-
tacts of relay 3909 to ground on conductor 3111 and re-
lays 3906 and 3998 are again operated in response to
the charging current. This cycle of operations contin-
ues until ground is again connected to the junction point
between the windings of relay 3906 over conductor 3212.

Upon the first release of relay 3908 following the oper-
ation of relay 3208, an operating circuit for relay 3913
is established from battery through its winding, over the
lower back contacts of relay 3901, upper back contact of
relay 3931, upper back contact of relay 3915, back con-
tact of relay 3908, conductor 3916, upper No. 2 contacts
of relay 3208 to ground on conductor 3111, and relay
3913 operates, locking through the winding of relay 3961
‘and over its front contact, the inner lower back contact of
relay 3931 to ground on conductor 3112. Relay 3901
being shunted does not operate in this locking circuit un-
til relay 3908 again operates. With relay 3901 operated,
relay 3900 is held operated over the inner upper alter-
nate contacts of relay 3901, over the front contact of
relay 3908, to ground on conductor 3916 and thus holds
the out-pulsing circuit closed through the winding of
relay 3211 as previously traced so long as polarized relay
3908 remains operated. When thereafter relay 3908 re-
leases, relay 3900 releases to open the fundamental cir-
cuit and to thus transmit the first impulse thereover. Other
impulses are then transmitted upon the subsequent opera-
tions and releases of relay 3900 in response to the inter-
mittent operation of relay 3908.

When relay 3208 operated, a circuit was also estab-
lished from ground on conductor 3111, over its upper No.
4 alternate contacts, conductor 3213, inner upper normal
contacts of relay 3915, conductor 3914, lower back con-
tact of relay 4215, back contact of relay 4217, to battery
through the winding of relay 4216. Relays 4215 to 4217,
inclusive, control the progress of selections in conjunction
with the progress relays 4219 to 4222 and 4309 to 4313.
Relay 4216 upon operating, with relay 4209 operated to
indicate that all office code digits are to be sent and with
relay 4202 operated to indicate that no preliminary series
of impulses are required to include a repeater, establishes
the circuit of progress relay 4220 which may be traced
from battery through its winding, the lower No. 3 con-
tacts of relay 4292, the upper back contact of progress
relay 4221, the lower front contact of relay 4209, the
upper No. 2 contacts of relay 4202, the upper front con-
tact of relay 4216, to ground at the upper back contact
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of relay 4215. Relay 4220 operates and locks over its
inner upper front contact to off-normal ground on con-
ductor 3109, and establishes a circuit for operating one of
the counting relays 3921 to 3930 in accordance with the
value of the first code digit registered in the register 3400.
Since it has been assumed that the first code digit regis-
tered was 6 and therefore register relays 3402 and 3404
are operated, a circuit is established from battery through
the winding of the No. 6 counting relay 3926 over the
back contact of its mate relay 3936, terminal 3946 cross-
connected to the similarly numbered terminal of register
3400 of Fig. 34, over the upper No. 4 front contact of
relay 3404, the upper No. 4 front contact of relay 3402,
conductor 3417, the lower front contact of progress relay
4220, thence in series over the lower back contacts of
progress relays 4221, 4222, 4309 to 4313, conductor 4314,
outer lower front contact of relay 3901, upper back con-
tact of counting relay 3931, upper back contact of relay
3915, back contact of relay 3908 to ground on conductor
3916. Thus upon the first release of relays 3900 and
3988 to open the fundamental circuit to transmit the
first impulse of the first code digit series, counting relay
3926 is operated and upon operating locks through the
winding of its mate relay 3936 and over its front contact
to ground applied to conductor 3917 over the inner
lower front contact of relay 3901, the inner lower back
contact of relay 3931, from off-normal ground on con-
ductor 3112. When relays 3908 and 3900 again operate
to terminate the first impulse, relay 3936 operates in
the locking circuit of relay 3926 and extends the previ-
ously traced circuit over the strapped terminals 3946, the
upper_front contact of relay 3936, the back contact of
counting relay 3935, to battery through the winding of
counting relay 3925. Upon the next operation of relays
3908 and 3900 to transmit the next impulse, counting
relay 3925 operates. In this manner, successive impulses
are transmitted and counted until, upon the transmission
of the fifth impulse, counting relay 3932 operates and
locks over a locking circuit extending serially through its
winding and the winding of its mate relay 3932 over the
lower back contact of relay 3915 to ground on conductor
3112. Upon the termination of the fifth impulse, relay
3932 operates in the locking circuit of relay 3922 and
extends the counting relay operating circuit previously
traced to terminal 3946 over the upper front contacts of
the operated counting relays 3932 to 3936, inclusive, over
the inner upper back contact of relay 3931 to battery
through the winding of the No. 1 counting relay 3921.
When the sixth impulse is transmiited through the oper-
ation of relays 3908 and 3900, relay 3921 operates and
locks through the winding of its mate relay 3931 over
its own front contact and the lower back contact of
relay 3915 to ground on conductor 3112,

Relay 3931 upon operating opens the locking circuit of
relays 3901 and 3913 which now release in turn releasing
the operated counting relays 3923 to 3926 and 3933 to
3936. Relay 3931 also establishes a circnit for relay
3918 extending from battery through its winding, over the
upper front contact of relay 3931 and the upper back
contact of relay 3915 to ground on conductor 3916 as
soon as relay 3908 releases to terminate the transmission
of the sixth impulse. Relay 3918 thereupon operates
and locks through the winding of relay 3915 over its
own front contact and the lower back contact of counting
relay 3933, now released, to ground on conductor 3112.
With relay 3901 released, relay 3900 is held operated
over its original operating circuit and consequently no
further impulses are transmitted upon the subsequent in-
termittent operation of relay 3908. Upon the next opera-
tion of relay 3908, the operating ground for relay 3918
is removed and relay 3915 now operates in the locking
circuit of relay 3918 and opens at its lower back con-
tact, the locking circuit for counting relays 3921, 3922,
3931 and 3932 which release. All of the counting relays
which were operated to count the impulses of the first
code digit series have now been released.

Relay 3915 also removes ground from the operating
circuit of relay 4216 whereupon relay 4215 now operates
in a circuit from ground through its upper winding, over
the lower front contact of relay 4216 and the back con-
tact of relay 4217 to battery through the winding of
relay 4216 and at its upper back contacts opens the previ-
ously traced circuit over which progress relay 4220 was
operated. When relay 3908 again releases following the
operation- of relay 3915, a circuit is established from
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ground over conductor 3916, over its back contact, the
upper front coatact of relay 3915, over the upper back
contact of relay 3936 to battery through the winding of
counting relay 3926 and relay 3926 operates and locks in
a circuit through its winding and the winding of relay
3836 over its own front contact, conductor 3917, the
lower front contact of relay 3915, to ground on conductor
3112 and relay 3936 operates in this locking circuit upon
the next operation of relay 3%98. In response to subse-

quent releases and operations of relay 3308 counting U

relays 3923 to 3925 and 3833 to 3935 are operated and
locked to count an interval of appreoximaiely .6 second
sufficient to allow the selector switch operated by the
transmission of the first code digit impulse series to hunt
for an idle trunk in the sixth bank level to which iis
brushes have been raised. When relay 3933 operates, it
opens the locking circuit for relays 3915 and 3918 which
thereupon release in turn releasing the operated counting
relays. A circuit is now established from ground on

conductor 3916 over the back contact of relay 398, upon ¢

the next release of such relay, over the upper back con-
tact of relay 3915, the upper back contact of relay 3931,
the lower back contact of relay 1261 to battery through
the winding of relay 3913 znd relay 3%13 operates and
locks through the winding of relay 3281 over its own
front.contact, -the inner lower back contact of reiay 3931
to ground on conductor 3112, relay 3%¢1 operating in
this locking circuit upén the next operation of relay 3908.
With relay 3881 reoperated and relay 3915 released, the
impulse transmitting and counting circuits are restored 10
the condition for conirelling the transmission and count-
ing of the next impulse series.

When relay 38915 released, ground was reapplied to
conductor 3214 thereby establishing a circuit over the
lower front contact and through the lower holding wind-
ing of relay 4215 to battery through the winding of relay
4217 whereupon relay 4217 operated to open the locking
circuit of relay 4216 previcusly traced through the upper
winding of relay 4215. Relay 4216 now releases and es-
tablishes 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 4262,
the upper back contacts of progress relay 4222, the upper
front contact of progress relay 4228, the middle lower
front contact of relay 4209, the lower No. 1 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 contacts to
ground on conductor 3109, opens at its lower back con-
tact the counting relay control circuit extending from
the first code digit register 3489 and at its lower front
contact establishes the counting relay control circuit
from the second code digit register 3428. Since it has
been assumed that the second code digit registered was 2
and therefore register relays 3421 and 3423 are operated,
a circuit is established from battery through the winding
of the Neo. 2 counting relay 3922 cver the back contact
of the mate relay 3932, terminal 3942, cross-connected
to the similarly numbered terminal of register 3428, over
the upper No. 5 contacts of relay 3423, the lower No. 2
contacts of relay 3421, conductor 3418, the upper No. 1
back contact of relay 3506, conductor 3518, over the
lower front contact of progress relay 4221, over the lower
back contacts of succeeding progress relays, conductor
4314, the lower front contact of relay 3981, the upper
back contact of relay 3931, the upper back contact of
relay 3913, the back contact of relay 3908, to ground on
conductor 3816,  In the manner previously described the
counting relays 3922, 3921, 3932 and 3931 are operated
in responss to the operations and releases of reiay 3908
to count the transmission of the second code digit series
of two impulses. Upon the operation of relay 3931, relays
3581 and 3913 are released, relavs 3915 and 3918 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 second code digit series
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 inferval the operated counting relays are relessed,
relays 39315 and 3918 are released and relays 3901 and
3913 are reoperated in-the manner previously described.

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
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of the time interval and reapplied ground to conductor
3914, the previously traced operating circuit for relay
4216 was established. A circuit is now established for
progress relay 4222 extending from battery through its
winding over the upper back contact of progress relay
4309, the upper front contact of reiay 4221, thence over
the circuit previously traced over the upper front contact
of relay 4216, to ground at the upper back contact of
relay 4215. Progress relay 4222 upon operating locks
over its inner upper front contact to ground on conductor
3169, opens at its lower back coniact the counting relay
control circuit extending from the second code digit regis-
ter 3429, and at its lower front contact establishes the
counting relay control circuit from the third code digit
register 3500. Since it has been assumed that the third
code digit registered was 7 and therefore register refays
3502 and 3505 are operated, 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, termi-
nal 3947 cross-connected to the similarly numbered ter-
minal of register 3500, over the upper No. 3 contacts of
relay 3505, the upper No. 4 contacts of relay 3502, con-
ductor 3519, the upper No. 2 back contact of relay 3506,
conductor 3419, the lower front contact of progress relay
4222, over the lower back contacts of succeeding progress
relays, over conductor 4314, the lower front contact of
relay 3901, the upper back contact of relay 3931, the
upper back contact of relay 3915, the back contact of
relay 3968, to ground on conductor 3916. In the manner
previously described, the counting relays 3921 to 3927
and 3931 to 3937 are operated in response to the func-
tioning of relay 3908 to count the transmission of the third
code digit series of seven impulses. - Upon the operation
of relay 3931, relays 3901 and 3913 are released, relays
3915 and 3918 are operated and the operated counting
relays are released as previously described, whereupon
the counting relays are recperated to count a time inter-
val 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 end of this interval, the operated counting
relays are released, relays 3915 and 3918 are released and
relays 3901 and 3913 are reoperated in the manner pre-
viously described.

When relay 3915 operated, it removed ground from
conductor 3914 thereby permitting relay 4215 to operate
in the locking circuit of relay 4216 and when it released
at the termination of the counting of the time interval
and reapplied ground to conductor 3914, relay 4217 op-
erated, relay 4216 was released and relay 4215 was held
operated. A circuit is now established for progress relay
4309 extending from battery through its winding over
the upper back contact of progress retay 4316, conductor
4315, 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 4216 to ground at
the upper front contact of relay 4215. Progress relay
4309 upon operating locks over its inner lower front con-
tact to ground on conductor 3189, opens at its lower back
contact the counting relay control circuit extending from
the third code digit register 3596 and at its lower front
contact establishes the counting refay control circuit from
the digit register in which the thousands numerical digit
has been registered. Relays 4302 and 4386 have been
operated from the identifier to inform the sender that
the third code digit dialed has been registered in the regis-
ter 4000 and consequently that the thousands digit 1 has
been registered in the register 4010 by the operation of
relay 4011 thereof. With progress relay 4309 operated
and relay 4017 operated indicating that the thousands
digit has been registered, a circuit is established from bat-
tery through the winding of counting relay 3921 over the
inner upper back contact of relay 3931, terminal 3941
cross-connected to the similarly numbered terminal of
Fig. 42, conductor 4223, the upper No. 4 back contact
of relay 4814 of register 4018, the upper front contact of
relay 4011, the upper No. 3 back contact of relay 4912,
the upper No. 4 back contact of relay 49018, conductor
4224, the upper No. 5 contacts of relay 4306, the lower
front contact of progress relay 4399, the lower back con-
tacts of succeeding progress relays, conductor 4314, the
lower front contact of relay 3901, the upper back contact
of relay 3931, the upper back contact of relay 3915, the
back contact of relay 3988 tc ground on conductor 3916.
In the manner previously described, the counting relays
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3921 and 3931 are operated in response to the functioning
of relay 3908, to count the transmission of the single
impulse of the thousands digit series. Upon the operation
of relay 3931, relays 3901 aund 3913 are released, relays
3915 and 3918 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 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 3915 and 3918 are released and relays
3901 and 3913 are reoperated in the manner previously
described.

If the thousands digit had not been registered at the
time progress relay 4309 operated, the transmission of
impulses for the thousands digit series would have been
blocked by the connection of ground over the middle
upper back contact of progress relays 4313, 4312, 4311
and 4310 over the middle upper front contact of progress
relay 4309, the upper No. 3 contacts of relay 4302, con-
ductor 4316, the lower back contact of relay 4017 which
will not have been operated, conductors 4034 and 3212
to the junction point between the windings of relay 3906
thereby arresting the operation of pulsing relays 3906 and
3908. As soon as the thousands digit becomes registered,
this blocking circuit 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 3914 thereby releasing relays 4215 and 4217
and when it released at the termination of the counting
of the time interval and reapplied ground to conductor
3914, the previously traced operating circuit of relay 4216
was established. A circuit is now established for progress
relay 4310 extending from battery through its winding
over the upper back contact of progress relay 4311, the
upper front contact of progress relay 4309, the upper
front contact of progress relay 4221, thence as traced to
ground at the upper back contact of relay 4215. Progress
relay 4310 upon operating locks over its inner lower front
contact to ground on conductor 3189, opens at its lower
back contact the counting relay control circuit extending
from the digit register 4010, and at its lower front con-
tact establishes the counting relay control circuit from
the digit register 4020. Since it has been assumed that
the hundreds digit 3 has been registered in the register
4020 and therefore register relays 4021 and 4922 thereof
have been operated, a circuit is established from battery
through the winding of the No. 3 counting relay 3923
over the back contact of the mate relay 3933, terminal
3943, cross-connected to the similarly numbered terminal
in Fig. 40, over the upper No. 3 front contacts of register
relay 4021, the upper No. 2 front contacts of register relay
4022, the upper No. 4 back contact of register relay 4926,
conductor 4035, the upper No. 4 contacts of relay 4306,
the lower front contact of progress relay 4310, over the
lower back contacts of succeeding progress relays, con-
ductor 4314, the lower front contact of relay 39901, the
upper back contact of relay 3931, the upper back contact
of relay 3915, the back contact of relay 3908 to ground
on conductor 3916. In the manner previously described,
the counting relays 3921 to 3923 and 3931 fo 3933 are
operated in response to the functioning of relay 39€8 to
count the transmission of the hundreds digit series of three
impulses. Upon the operation of relay 3931, relavs 3901
and relay 3913 are released, relays 3915 and 3918 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 per-
mit the selector switch operated by the hundreds digit
series to hunt for an idle connector in the third level of
the bank to which its brushes have been raised. At the
end of this interval, the overated counting relays are
released, relays 3915 and 3918 are released and relays
3901 and 3913 are reoperated in the manner previously
described. If the hundreds digit had not been registered
at the time progress relay 4310 operated, the transmission
of impulses for the hundreds digit series wonld have been
blocked by the connection of ground over the middle
upper back contact of progress relays 4313, 4314 and
4311, the middle upper front contact of relay 4310, the
upper No. 1 contacts of relay 4302, conductor 4317, lower
back contact of relay 4027, which will not have operated,
conductors 4034 and 3212 to the junction of the windings
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of relay 3906 thereby arresting the operation of pulsing
relays 3906 and 3908. As soon as the hundreds digit
becomes registered, this blocking circuit is opened by the
operation of relay 4027 and the transmission of the hun-
dreds digit series proceeds.

When relay 3915 operated, it removed ground from
conductor 3914, thereby permitting relay 4215 to operate
in the locking circuit of relay 4216 and when it released
at the termination of the counting of the time interval and
reapplied ground to conductor 3914, relay 4217 operated,
relay 4216 released and relay 4215 was held operated.
A circuit is now established for progress relay 4311 ex-
tending from battery through its winding, over the upper
back contact of progress relay 4312, the upper front con-
tact of progress relay 4310, conductor 4315, the upper
front contact of progress relay 4222, the upper front con-
tact of progress relay 4220, thence as traced over the back
contact of relay 4216 to ground at the upper front con-
tact of relay 4215. Progress relay 4311 upon operating
locks over its inner lower front contact to ground on con-
ductor 3109, opens at its lower back contact the counting
relay control circuit extending from the register 4020
and at its lower front contact establishes the counting re-
lay control circuit from the register 4100. Since it has
been assumed that the tens digit 4 has been registered in
the register 4100 and therefore relay 4104 has been oper-
ated, a circuit is established from battery through the
winding of the No. 4 counting relay 3924 over the back
contact of the mate relay 3934, terminal 3944 cross-con-
nected to the similarly numbered terminal in Fig. 41,
over the lower No. 2 contacts of relay 4104, the upper
No. 4 normal contacts of relay 4101, the upper No. 3
back contact of relay 4102, the upper No. 4 back contact
of relay 4106, conductor 4121, the upper No. 3 contacts
of relay 4306, the lower front contact of progress relay
4311, the lower back contact of progress relays 4312 and
4313, conductor 4314, the lower front contact of relay
3901, the upper back contact of relay 3931, the upper
back contact of relay 3915, the back contact of relay
3908 to ground on conductor 3916. In a manner pre-
viously described the counting relays 3921 to 3924 and
3931 to 3934 are operated in response to the functioning of
relay 3908 to count the transmission of the tens digit
series of four impulses. Upon the operation of relay
3931, relays 3901 and 3913 are released, relays 3915
and 3918 are operated and the operated counting relays
are released as previously described, whereupon the count-
ing relays are reoperated to count a time interval. At
the end of this inferval the operated counting relays are
released, relays 3915 and 3918 are released and relays
3901 and 3913 are reoperated in the manner previously
described.

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 operation of the impulse
generating relays 3906 and 3908 will be blocked by the
connection of ground to the junction of the windings of
relays 3906 over a circuit which may be traced from
ground over the middle back contacts of progress relays
4313 and 4312, the middle upper front contact of relay
4311, conductor 4319, the lower No. 2 contacts of relay
4302, conductor 4318, the lower back contact of relay
4107, conductors 4034 and 3212 to the junction of the
windings of relay 3906. If the calling subscriber is not
eatitled to make the call as determined by the identifica-
tion of his line which will have been completed by this
time, relay 3204 will not have been operated from the
identifier as will 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 4311,
over conductor 4319, the upper No. 4 back contact of
relay 3204, conductors 4320 and 3212 to the junction
between the windings of relay 3906. 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 reapplied ground to conductor
3914, the previously traced operating circuit for relay 4216



2,607,748

39

was established. A circuit is now established for progress
relay 4312 extending from battery through its winding
over the upper back contact of relay 4313, the upper front
contact of relay 4311, the upper front contact of relays
4309 and 4221, thence as traced to ground at the upper
back contact of relay 4215. Progress relay 4312 upon
operating locks over its inner lower front contact to ground
on conductor 3109, opens at its lower back contact the
counting relay control circuit extending from the digit
register 4180, and at its lower front contact establishes
the counting relay control circuit from the digit register
4110. Since it has been assumed that the units digit 5
has been registered in the register 4110 and therefore
relays 4111 and 4114 thereof have been operated, a cir-
cuit is established from battery through the winding of
the No. 5 counting relay 3925, over the back contact of
the mate relay 3935, terminal 3945 cross-connected to the
similarly numbered terminal in Fig. 41, over the upper
No. 4 front contact of relay 4114, the upper No. 4 front
contacts of relay 4111, the upper No. 3 back contact of
relay 4112, the upper No. 4 back contact of relay 4116,
conductor 4122, the upper No. 2 contacts of relay 43086,
the lower front contact of relay 4312, the lower back
contact of relay 4313, conductor 4314, the lower front
contact of relay 3901, the upper back contact of relay
3931, the upper back contact of relay 3915, the back con-
tact of relay 3988 to ground on conductor 3916. In the
manner previously described, the counting relays 3921 to
3925 and 3931 to 3935 are operated in response to the
functioning of relay 3908 to count the transmission of
the units digit series of five impulses. Upon the opera-
tion of relay 3931, relays 3901 to 3913 are released,
relays 3915 to 39218 are operated and the operated count-
ing relays are released as previously described.

Tt will be recalled that relay 3125 was operated to in-
form the sender that no delay is necessary to await the
dialing of an additional digit and therefore when the
counting relay 3931 operates, a circuit is established for
the end of pulsing relay 3139 which may be traced from
battery through its winding over conductor 3140, the inner
upper front contact of progress relay 4312, conductor 3141
of cable 3119, the lower No. 2 front contact of relay
3125, conductor 3142, the inner lower fromt contact of
relay 3931 to ground on conductor 3112. Relay 3139
operates and .at its inner upper front contact connects
ground to conductor 3212 extending to the junction point
between the windings of relay 3966 to block the further
operation of this relay and the generation of impulses.

Had the third code digit dialed by the subscriber been
registered in the trunk and the thousands digit been
registered in the first digit register 4069 of the sender,
then the identifier route relay would have. caused the
operation of relays 4391 and 4307 of the sender rather
than relays 4302 and 4386. In this case, when progress
relay 43689 operates preparatory to controlling the trans-
mission of the thousands digit series of impulses, a control
circuit is established between the winding of the appro-
priate one of the counting relays 3921 to 3930, over
contacts of the relays of register 4009, conductor 4036,
the upper No. 6 contacts of relay 4307, over the lower
front contact of progress relay 43069, thence to ground
over the lower back contacts ‘of succeeding progress
relays and conductor 4314 as previously traced. Follow-
ing the transmission of the thousands digit series, progress
relay 4310 operates and establishes a control circuit be-
tween the winding of the appropriate one of the counting
relays over contacts of the relays of register 4010, con-
ductor 4224, the upper No. 4 contacts of relay 4307 over
the lower front contact of progress relay 4310, thence
to ground over the lower back contacts of succeeding
progress relays and conductor 4314 as previously traced.
Tn the event that the huandreds digit has not been registered
in register 4910 prior to the operation of progress relay
4310, the previously traced impulse blocking circuit is
extended over the lower back contact of relay 4017, con-
ductor 4316, the lower No. 5 contacts of relay 4301,
over the middle upper front contact of progress relay 43190
and thence to ground over the middle upper back
contacts of succeeding progress relays. Following the
transmission of the hundreds digit series progress relay
4311 operates and establishes a conirol circuit between
the winding of the appropriate one of the counting relays,
over contacts of the relays of register 4020, conductor
4035, the upper No. 3 contacts of relay 4307, the lower
front contact of progress relay 4311, the lower back con-
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tacts of progress relays 4312 and 4313 and conductor 4314
to ground as traced. In the event that the tens digit has
not been registered in register 4924 prior to the operation
of progress relay 4311 the previously traced impulse
blocking circuit is extended over the lower back contact
of relay 4027, conductor 4317, the lower No. 3 contacts
of relay 4391, conductor 4319, the inner upper front con-
tact of progress relay 4311, over the middle upper back
contacts of progress relays 4312 and 4313 to ground.
Following the transmission of the tens digit series progress
relay 4332 operates and establishes a control circuit be-
iween the winding of the appropriate one of the count-
ing relays, over contacts of the relays of register 41690,
conductor 4121, the upper No. 2 contacts of relay 4307,
over the lower front contact of progress relay 4312, the
lower back contact of relay 4313 and conductor 4314
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 circuit
is extended over the lower back contact of relay 4197,
conductor 4318, the lower No. 4 contacts of relay 4301
and the middle upper front contact of relay 4313 to
ground at the middic upper back contact of relay 4313.
Following the termination of the transmission of the

~units digit series, the end of pulsing relay 3139 is operated

in the manner previously described if the no-delay relay
3125 has been operated to indicate that a fifth numerical
digit will not be dialed.

If sender-delay relay 3115 was operated, then relay
3139 does not operate following the transmission of the
units impulse series and the counting relays are reoperated
as previously described to count a time interval follow-
ing which the operated counting relays are released, relays
3215 and 3918 are released and relays 3901 and 3913
are reoperated in the manner priviously described. When
relay 3915 operates at the end of the transmission of the
units digit series it removes ground from conductor 3914
thereby permitting relay 4215 to operate in the locking
circuit of relay 4216 and when it releases at the termina-
tion of the counting of the time interval and reapplies
ground to conductor 3914, relay 4217 operates, relay
4216 releases and relay 4215 is held operated. A cir-
cuit is now established for progress relay 4313 extending
from battery through the winding of such relay, over the
upper front contacts of relays 4312, 4310, 4222 and
4229, thence as traced over the back contact of relay
4216 to ground at the upper front contact of relay 4215.
Progress relay 4313 upon operating locks over its inner
lower front contact to ground on conductor 3199, opens
at its lower back contact the counting relay control cir-
cuit extending from the register 4109 and establishes a
counting relay control circuit from battery through the
appropriate one of the counting relays, over contacts
of the relays of register 4110, conductor 4122, the lower
No. 1 contacts of relay 4307, over the lower front con-
tact of progress relay 4313 and conductor 4314 to ground.
In the event the extra numerical digit has not been regis-
tered in the register 4110 prior to the operation of relay
4313, the previously traced blocking circuit is established
over the lower back contact of relay 4117, conductor
4123, the upper No. 1 contacts of relay 4301 to ground
at the middle upper front contact of progress relay 4313.
When counting retay 3931 operates to count the last im-
pulse of this digit series, with sender-delay relay 3115
operated, a circuit is established for the end of pulsing
relay 3139, extending from battery through its winding,
over conductor 3148, the inner upper front contact of
relay 4313, conductor 3143 of cable 3119, the uoper No.
1 front contact of relay 3115, conductor 3142, the in-
ner lower front contact of relay 3931 to ground on con-
ductor 3112.

Had the thousands digit dialed by the subscriber been
registered in the trunk and transferred to the trunk register
3529 of the sender and the hundreds digit been reeistered
in the first digit register 4800 of the sender, then the
identifier route relay would have caused the operation of
relays 4300 and 4308 of the sender. In this case, when
progress relay 4389 operates preparatory to coantrolling
the transmission of the thousands digit series, a control
circuit is established between the winding of an appro-
priate one of the counting relays 3921 and 3938, over
contacts of the relays of register 3529, conducicr 3532,
the upper No. 6 contacts of relay 4308, over the lower
front contact of progress relay 4309, the lower back con-
tacts of succeeding progress relays and conductor 4314
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to ground as traced. Following the transmission of
the thousands digit series, progress relay 4310 operates
and establishes a control circuit between the winding
of the appropriate one of the counting relays over con-
tacts of the relays of register 4060, conductor 4036, the
upper No. 4 contacts of relay 4308, the lower front con-
tact of progress relay 4310 over the lower back contacts
of succeeding progress relays and conductor 4314 to
ground. Following the transmission of the hundreds digit
series, progress relay 4311 operates and establishes a
control circuit between the winding of the appropriate
one of the counting relays, over contacts of the relays
of register 4010, conductor 4224, the upper No. 3 con-
tacts of relay 4368, the lower front contact of progress
relay 4311, over the lower back contacts of succeeding
progress relays and conductor 4314 to ground. In the
event that the tens digit has not been registered in the
register 4010 prior to the operation of progress relay 4311,
the previously traced impulse blocking circuit is extended
over the lower back contact of relay 4017, conductor
4316, the lower No. 4 contacts of relay 4300, the inner
upper front contact of progress relay 4311, thence over
the middle upper back contacts of progress relays 4312
and 4313 to ground. Following the transmission of the
tens digit series, progress relay 4312 operates and estab-
lishes a control circuit between the winding of the ap-
propriate one of the counting relays, over contacts of the
relays of register 4620, conductor 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
4029 prior to the operation of progress relay 4312, the
previously traced impulse blocking circuit is extended
over the lower back contact of relay 4027 and conductor
4317, the lower No. 3 contacts of relay 4308, 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 3125 has been operated, the end
of pulsing relay 3139 is operated following the operation
of progress relay 4312 and the counting of the last im-
puise of the units series by counting relay 3931 as pre-
vicusly described. If, however, delay relay 3115 has been
operated indicating that an additional digit will be dialed
and registered in register 4100, then following the measure-
ment of the time interval after the transmission of the
units digit impulse series, progress relay 4313 will be op-
erated to establish a counting relay control circuit be-
tween the winding of the appropriate one of the counting
relays, over contacts of the relays of register 4100, con-
ductor 4121, the lower No. 1 contacts of relay 4308, 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 4100 prior to the operation of
progress relay 4313, the previously traced impulse block-
ing circuit is extended over the lower back contact of
relay 4107, conductor 4318, the upper No. 1 contact of
relay 4360 to ground at the upper middle front contact of
progress relay 4313. Following the transmission of the
extra digit series the end of pulsing relay 3139 is operated
under the control of sender delay relay 3115 and progress
relay 4313 over the circuit previously traced.

In the preceding discussion of the transmission of the
impulse series to set up the connection it was assumed
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 4269 were operated
from the identifier. It will now be assumed that relays
4201 and 4209 are operated 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 opera-
tion of relay 4216 at the initiation of impulsing, a circuit
is established from battery through the winding of progress
relay 4219, over the upper back contact of progress relay
4228, the middie lower front contact of relay 4209, the
upper No. 2 contacts of relay 4201, the upper front con-

" tact of relay 4216, to ground at the upper back contact
of relay 4215. With relay 4219 operated and locked over
its inner upper front contact to ground on conductor 3109,
a counting relay control circuit is established from bat-
tery through the winding of the No. 0 counting relay 3930,
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strapped to the similarly numbered terminal in Fig. 42,
over the upper No. 3 contacts of relay 4201, the lower
front contact of progress relcy 4219 and thence over the
lower back contacts of succeeding progress relays and
conductor 4214 to ground as traced. At the end of the
transmission of this preliminary series of ten impulses
and the measurement of a time interval, relay 4216 re-
leases, relay 4217 operates and relay 4215 is held operated
whereupon the circuit of progress relay 4228 is established
from battery through its winding, over the inner lower
front contact of relay 4209, the lower No. 4 contacts of
relay 4291, the upper back contact of progress relay 4221,
the lower front contact of relay 4289, the upper front
contact of progress relay 4219, the lower No. 2 contacts of
relay 4281, 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.
¥rom 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 4200 and 4269 are operated from the identi-
fier, 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 4219, the lower No. 2 contacts of
relay 4209, the upper front contact of relay 4216 to
ground at the upper back contact of relay 4215. Relay
4218 operates and locks over its inner upper front con-
tact to ground on conductor 3109 and establishes a circuit
from battery through the winding of the No. 1 counting
relay 3921, over the back contact of mate relay 3931,
termina] 3941 cross-connected to the similarly numbered
terminal in Fig. 42, the upper No. 2 contacts of relay 4200,
the lower contacts of progress relay 4219, thence over
the lower back contacts of succeeding progress telays and
conductor 4314 to ground as traced. At the end of the
transmission of this preliminary impulse series and the
counting of a time interval, relay 4216 releases, relay 4217
operates, relay 4215 remains operated and a circuit is es-
tablished for progress relay 4219 from battery through
its winding, over the upper back contact of relay 4220,
the middle lower front contact of relay 4289, the upper
front contact of progress relay 4218, the lower No. 1
contacts of relay 4260, the upper back contact of relay
4216 to ground at the upper front contact of relay 4215.
A control circuit is now established from battery through
the winding of the No. 4 counting relay 3924, over the
back contact of mate relay 3934, terminal 3944 cross-
connected to the similarly numbered terminal in Fig. 42,
over the upper No. 3 contacts of relay 4200, the lower
front contact of progress relay 4219, over the lower back
contacts of succeeding progress relays and conductor 4314
to ground as traced. Following the transmission of this
series of four impulses progress relay 4229 is operated to
control the transmission of the first code digit series and
the remaining series of impulses are transmitted in ac-
cordance 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 4262 is also operated to indicate that no re-
peater 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 con-
tact of relay 4222, the lower contacts of relay 4208, the
No. 2 upper contacts of relay 4202, the upper front con-
tact of relay 4216 to ground at the upper back contact of
relay 4215. Relay 4221 thereupon operates, locks and
establishes a counting relay control circuit from battery
through the appropriate one of the counting relays, over
the contacts of the relays of the first code digit register
3400, conductor 3417, the upper No. 1 front contact of
relay 3506 (which will be operated 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 conductor 4314 to
ground as traced. Following the transmission of the first.
office code digit series and the counting of the time in-
terval, relay 4216 releases, relays 4217 and 4215 operate,.
and progress relay 4222 becomes energized in a circuit
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extending from battery turough its winding, over the upper
back contact of progress relay 4309, the upper front con-
tact of progress relay 4221, the inner lower front contact
of relay 4208, the lower No. 1 countacts of relay 4282,
the upper back contact of relay 4216 to ground at the
front contact of relay 4215. Relay 4221 upon operating
locks and establishes a counting relay control circuit from
battery through the appropriate one of the counting relays,
over the confacts of the relays of the second code digit
register 3420, conductor 3418, the upper No. 2 front con-
tact of relay 3506, conductor 3419, the lower front con-
tact of progress relay 4222 and thence to ground as
traced over conductor 4314, The following numerical
digit series are then transmitted in the manner previously
described. :

If a high gain repeater is required in a connection of
this type, relay 4201 will be operated from the identifier
rather than relay 4202 and with relay 4208 operated when
relay 4216 operates at the initiation of impulsing, a cir-
cuit is established from battery through the winding of
progress relay 4219, over the upper No. 4 contacts of relay
4208, 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 4216 to ground
at the upper back contact of relay 4215. Progress relay
4219 upon operating controls the transmission of a pre-
liminary series of ten impulses in the manner previously
described following which, upon the operation of relay

4215 and the reiease of relay 42186, a circuit is established :

for progress relay 4221 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 lower con-
tacts of relay 4208, the upper front contact of relay 4219,
the lower No. 2 contacts of relay 4201, the upper back
contact of relay 4216 to ground at the upper front contact
of relay 4215. Progress relay 4221 thereupon operates
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 de-
scribed.

If a low gain repeater is required on a connection of
this type, relay 4260 will be operated from the identifier
rather than relay 4262 and with relay 4288 operated when
relay 4216 operates at the initiation of impulsing, a cir-
cuit is established from battery through the winding of
progress relay 4218, over the upper back contact of pro-
eress relay 4219, the lower No. 2 contacts of relay 4290,
the upper front contact of relay 4216 to ground at the
upper back contact of relay 4215. Relay 4218 upon oper-
ating controls the transmission 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 estab-
lished for progress relay 4219 extending from battery
through its winding over the upper No. 4 contacts of re-
lay 4298, the lower No. 4 contacts of relay 4280, the upper
back contact of progress relay 4221, the inner lower con-
tacts of relay 4208, the upper front contact of progress
4218, the lower No. 1 contacts of relay 4208, the upper
back contact of relay 4216 to ground at the upper {ront
contact of relay 4215. Progress relay 4219 upon operat-
ing controls the transmission of a second preliminary
series of four impulses following which, upon the reoper-
ation of relay 4216 and the release of relay 4215, the cir-
cuit of progress relay 4221 is established from battery
through its- winding, over the upper No. 2 contacts of
relay 4208, the lower No. 3 contacts of relay 4288, the
upper back contact of progress relay 4222, the lower con-
tacts of relay 4208, thence as traced to ground over the
upper front contact of relay 4216 and the upper back con-
tact of relay 4215. Progress relay 4221 upon operating
controls the transmission 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 man-
ner previously described.

In some cases it may be necessary for the sender to
transmit but a single office code digit in which case relay
4207 will be operated from the identifier. If it be assumed
that no repeater is required in this type of connection
and therefore that relay 4202 is operated, then with relay
4216 operated at the outset of impulsing a circuit is estab-
lished from battery through the winding of progress relay
4222, over the upper back contact of progress relay 4399,
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contacts of relay 4202, the upper front contact of relay
4216, to ground at the upper back contact of relay 4215.
Relay 4222 operates, locks to ground on conductor 3108,
and establishes a counting relay control circuit from bat-
tery through the winding -of the appropriate one of the
counting relays, thence over contacts of relays of the third
code digit regisier 3568 or relays of the second code digit
register 3428 depending upon whether a three or a two-
digit office code has been dialed and relay 3306 is un-
operated or operated, thence over conductor 3419, the
lower front contact of progress relay 4222 and to ground
as previously traced on conductor 4314. Following the
transmission of this code digit series, relay 4216 releases
and with relay 4215 operated a circuit is established from
battery through the winding of progress relay 4389, over
the upper back contact of progress relay 4310, over the
upper front contact of progress relay 4222, the lower con-
tacts of relay 4297, the lower No. 1 contacts of relay
4202, the upper back contact of relay 4236 to ground ai
the upper front contact of relay 4215. Relay 4309 upon
operating conirols the transmission of the thousands digit
series following which the remaining digits series of the
called number are transmitted in the manner previously
described.

In other cases for example, if the trunk is a direct trunk
to a particular office it is not necessary to transmit any of
the registered code digits in which case relay 4296 will be
operated from the identifier. On a direct trunk call no
repeater would be required and therefore relay 4282
would also- be operated. When, therefore, relay 4216
operates at the outset of impulsing a circuit is established
from battery through the winding of progress relay 4362
cver the upper back contact of progress relay 4310, the
inner lower front contact of relay 4206, the upper No. 2
contacts of relay 4262, the upper front contact of relay
4216 to ground at the upper back contact of relay 4215.
Relay 4309 upon operating controls the transmission of
the registered thousands digit foliowing which the circuit
of progress relay 431§ is established from battery through
its winding over the upper back contact of progress relay
4311, over the upper front contact of relay 4369, the lower
front contact of relay 4286, the lower No. 1 contacts of
relay 4292, the upper back contact of relay 4216 to ground
at the upper front contact of relay 4215. Progress relay
4310 upon operating controls the fransmission of the reg-
istered hundreds digit series following which the remaining
digit series of the called line number are transmitted in
the manner previously described.

Calling line identification

It will be recalled that following the seizure of the
identifier and its association with the ticketing trunk, a
route relay was operated in accordance with the called
office code registrations which, in turn, operated reiay
2644. Before the first check test was made to determine
if the identifier has properly transferred the called office
code digits to the sender, the termination of which test
caused the operation of relay 2021, a test is made to deter-
mine if the denied service register relay 2023 has been
falsely operated by an unstandard ground condition. If
this is found to be the case, a circuit is established from
battery through the winding of relay 2051, over conductor
2652, the next to upper contacts of relay 2644, conductor
2053, the lower back contact of relay 2821, the upper
contacts of denied service register relay 2023, the upper
back contact of relay 2824 to ground over the upper back
contact of relay 2031. Relay 2051 will therefore operate,
lock over its inner lower contacts to ground over the upper
No. 2 contacts of relay 2662 and establish obvious circuits
for relay 2827 and to the trouble indicator. Also at this
time a circuit is established from battery through the
winding of relay 2034, over the inner upper back contact
of relay 2921 to conductor 2046 and to the No. 15 con-
tacts of the operated identifier trunk connector relay
4559F to test for a false ground which might be connected
at such connector relay. If relay 2854 operates in re-
sponse to such a false ground, it closes obvious circuits
for relay 2627 and to the trouble indicator. In case relay
2823 is operated during these checking periods due to
the operation of vacant code relay 2845, relay 20311 would
not be operated since its circuit would not be completed
by the operation of one of the relays 2643, etc. through
the operation of a route relay and therefore the previously
traced circuit for relay 2021 would not have been com-
pleted. Under this condition relay 2021 is operated under
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the control of relay 2033 associated with the timing cir-
cuit shown in the lower left portion of Fig. 20.

When relay 2022 operates following the operation of
connector relay 4559F of the identifier trunk connector of
Fig. 45, an obvious circuit is established thereby for relay
2032, which, upon operating, opens at its upper back con-
tact the shunt of timing condenser 2658; closes a circuit
from the source 2056 of 130-volts positive potential over
its inner upper contacts, upper back contacts of relay 2033,
through resistance 2057 and condenser 2058 to ground
and, at its lower contacts, prepares a circuit for the anode
relay 2034, After a time interval of approximately .2 sec-
ond, condenser 2058 becomes fully charged whereupon the
potential of source 2¢56 becomes applied through re-
sistances 2057 and 2859 to the left cathode of the tube
2060 and, since the right cathode of this tube is connected
over the lower normal contacts of relay 2033 to ground
over the upper front contact of relay 2832, the tube fires
across its cathode gap, discharging condenser 2658 there-
over and completing the circuit of anode relay 2634 across
its cathode-anode gap. Relay 2034 thereupon operates
and causes the operation of relay 2633 which operates,
locks over its inner lower aliernate contacts to ground
over the upper contacts of relay 2632, removes ground
from the right cathode of the tube thereby extinguishing
the tube and releasing anode relay 2034, establishes a
discharge path for condenser 2058 over its upper front
contact and establishes the circuit of relay 2021 over its
lower contacts. With relay 2021 now operated and relay
2023 operated because of a vacant code conditicn, a denied
service signal will be sent to the trunk over conductor
2046 in the manner to be later described.

Relay 2022 upon operating also establishes a circuit
for operating relay 2101 if at this time either relay 1700
or 1701 has been operated in response to the party test.
This circuit may be traced from battery through the
winding of relay 2101, over conductor 2162, the upper
front contact of relay 1706, it having been assumed that
the party test made by the sender indicated a tip party
call, the upper back contact of relay 1701, conductor
1702, the No. 4 lower contacts of relay 2002, the lower
back contact of relay 2023, the lower back contact of
relay 2024, to ground over the upper contacts of relay
2022. Relay 2161, upon operating, establishes a circuit
for the thousands group start relay 1743 which may be
traced from battery through its winding, over conduc-
tor 1704, over the lower contacts of normally operated
relay 1900 to insure that the detector timing circuit of
Fig. 19 is normal, over conductor 1705, the normally
closed back contacts of the thousands group register
relays 1710 to 1719, inclusive, which should be un-
operated at this time, over conductor 1706, the No. 6
back contact of relay 2521, conductor 1707, the lower
back contact of relay 1708, conductor 17¢9 to ground
over the No. 1 contacts of relay 2161. Relay 1743
upon operating locks over its No. 3 contacts and the lower
back contact of relay 1788 to ground on conductor 1709
and establishes a circuit for relay 1720 extending from
battery through its winding, over the No. 7 contacts of
relay 1743, the upper back contact of advance relay

1721, conductor 1722, the back contact of relay 2103, .

conductor 2104, the No. 5 back contact of relay 2521,
conductor 2165 to ground over the No. 6 contacts of
relay 2101. Relay 1720 upon operating locks over its
No. 3 contacts to ground over its operating circuit, just
traced, independent of the contacts of advance relay
1721 and connects battery through resistance 1723 over
its No. 1 contacts, conductor 1724, over the upper nor-
mal contacts of transfer relay 1300 of the common num-
ber and class circuit, comprising Figs. 13 and 14 and
the lower portion of Fig. 3, conductor 1301, winding of
lock-out relay 1400F; allocated to the seized identifier
assumed to be the No. 1 identifier, thence to ground over
the Inner lower normal contacts of succeeding inter-
mediate lock-out relays, such as 14001, and the last lock-
out relay 1400L, allocated to other identifiers if the com-
mon number connector circuit has not been taken into
use. by another identifier.

Relay 1720 also primes the tube of the common con-
nector timer 2777 of Fig. 27 by connecting the 130-volt
source 2784 of positive potential over the inner upper
front contact of relay 2704, through resistance 2777E,
over conductor 2166, the No. 5 contacts of relay 1720,
the back contact of relay 1725, conductor 2107, through
resistance 2777B, and condenser 2777C to ground. The
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condenser starts to charge. over this circuit and if the
identifier lock-out relay of the common number circuit
has not been operated before it becomes fully charged
after an dnterval of approximately 3.4 seconds, the poien-
tial from battery 2784 applied through resistances 2777B
and 2777D 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 nor-
mal contacts of the anode relay 2777A of the -timer to
ground over the No. 3 upper front contact of relay 2705.
When the tube fires the condenser 2777C 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 2777A to battery 2784
as traced. Relay 2777A 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 circuit from
ground over its lower contacts, conductor 2651 to bat-
tery through the winding of relay 2025 and to the trouble
indicator. Relay 2025 upon operating locks over its
lower front contact, the upper back contact of relay 2028,
conductor 2029 to ground over the lower back contact of
relay 2781A; closes an obvious circuit for relay 2026
which operates and locks over its No. 4 contacts to ground
over the upper No. 2 contacts of relay 2002; and over
its inner upper contacts connects ground to conductor
2701 to operate identifier busy relay 2760 to prevent
the seizure of the identifier by any sender until the iden-
tifier is released after the rectification of the trouble
encountered.

It will be assumed, however, that the common number
circuit lock-out relay 1406F is operated at once and
closes a circuit for the connector relay 1302F, allocated
to the identifier over a circuit which may be traced from
ground through its winding over conductor 1303, inner
upper back contact of transfer relay 1309, conductor
1491 over the inner upper front contact of relay 1400F
to battery through resistance 1402. Relay 1302F, upon
operating, establishes a circuit for relay 1725 extending
from battery through its winding, over conductor
1726, to ground over the lower contacts of connector
relay 1302F. Relay 1725, upon operating, opens the
priming circuit of timer 2777 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 from battery 2784, over
the inner upper contact of relay 2704, through resistance
2778E, conductor 2108, the No. 2 contacts of the relay
1720, the lower contacts of relay 1725, conductor 2169,

- through resistance 2778B and condenser 2778C 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 terminated by the release of relay 1720,
and establishes a circuit from ground over the inner
upper back contact of relay 1721, the inner lower con-
tacts of relay 1725, conductor 1727 to battery through
the winding of the thousands switching relay 1529 and
in parallel therewith to battery through the winding of
switching relay 1820. Relay 1520 upon operating con-
nects the input sides of the tem amplifier-detector cir-
cuits 1800 to 1809, inclusive, over cable 1501 to the
common number circuit. Relay 1820, upon operating,
connects the contacts of the register relays 1810 to 1819,
inclusive, associated with the output sides of the am-
plifier-detector circuits, over conductors of cables 1728
with the windings of the thousands group register relays
1719 to 1719, inclusive.

Had the identifier seized for the call been an inter-
mediate identifier, then its lock-out relay 14001 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 identifier, and
upon operating would have established the circuit of its
allocated connector relay 13021 if a preceding identifier
had not seized the connector circuit and its lock-out
relay, such as 1460F, had not been operated. This cir-
cuit may be traced from ground, through the winding
of relay 13021, the inner upper back contact of transfer
relay 1306, the upper front contact of relay 14001, the.
inner upper back contact of relay 1400F, through resist-
ance 1402 to battery. Relay 13621 would have estab-
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lished a circuit from ground over its lower contacts
and a conductor of cable 1304 thence to battery through
the winding of the relay corresponding to relay 1725 in
the associated identifier. = Had the identifier seized for the
call been the last, then its lock-out relay 1488L would
have been operated over the inner lower back contact
of transfer relay 1307 to ground through its winding and
would have established the circuit of its allocated connec-
tor relay 1302L if a preceding identifier had not seized the
connector circuit and the lock-out relay such as 14061
or 1400F had not been operated, over a circuit which
may be traced from ground through the winding of
relay 13021, the lower back contact of transfer relay
1307, the upper front contact of relay 14¢@L, the inner
upper back contact of intermediate lock-out relays such
as 14001, the inner upper back contact of lock-out relay
1400F to battery through resistance 1402. Relay 1392L
would have established a circuit which may be traced
in part from ground over its lower contacts and a con-
ductor of cable 1305 thence to battery through the wind-
ing of the relay of the identifier corresponding to relay
1725.

The identifier now proceeds to make a test through
the contacts of relays 1729 and 1739 to determine whether
any other identifier is making an identification in the op-
posite 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 making a test in the op-
posite 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 oc-
cur in case the other identifier were identifying in the
ring field on a party line which also has a tip subscriber
whose seized network would be connected to the com-
mon number circuit 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 circuit. It has been assumed
that the called identifier is to test in the tip party field
and therefore when relay 1725 operates, a circuit is es-
tablished for relay 2110 extending from battery through
its winding, over conductor 2111, the right-back con-
tact of relay 1730, the middle upper contacts of oper-
ated relay 1709, the upper front contact of relay 1725

to ground applied to conductor 1722 as previously traced. 5

Had the relay 1701 been operated, then the circuit pre-
viously traced for relay 2110 would have extended over
the right back contact of relay 1729 and the middle
upper contacts of relay 1701.

The windings of relays 1729 and 1730 are connected
to .contacts of relays 1731 and 1732, respectively, in
other identifiers so that either relay 1729 or 1730 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 17311 is
therefore operated thereby causing the operation of relay
1729, the operation of relay 2118 would be delayed should
the first identifier be signaled by the operation of relay
1701 to make a test in the opposite or ring field, or if
an intermediate identifier is testing in the ring field and
its relay 1732 is therefore operated thereby causing
the operation of relay 1730, the operation of relay 2118
would be delayed should the first identifier be sig-
nalled by the operation of relay 170% to make a test in
the opposite or tip fieid. It will be assumed that relay
2119 operates at once, locks over its inner lower con-
tacts to ground on conductor 1722, and establishes a
circuif extending from battery through the winding of
relay 1731, over the inner upper contacts of relay 1789,
the No. 4 contacts of relay 1743, conductor 1783 to
ground over the lower middle contacts of reiay 2110.
Relay 1731, upon operating, locks over its inner right
contacts and conductor 1733 to ground .on conductor 21¢4
and establishes operating circuits over its left contacts
for relays 17291 and 1729L of other identifiers to im-
form them that it is testing in the tip party field. - Had
relay 1701 been operated, then relay 1732 would have
been similarly operated following the operation of relay
2119 and would have caused the operation of relays
17301 and 1738L of other identifiers to inform them that
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it is testing in the ring party field. At the time relay
1700 operated, an obvious circuit was established over
its lower middle contacts for relay 1404T, relay 1404T,
upon operating, in- turn operating relay 1465T. Had
relay 1781 been operated, relays 1404R and 1485R would
have been operated instead.

Thousands group identification

Relay 2110, upon operating, connects the source 2113
of 270-cycle signaling current over its middle and upper
front contacts, conductor 2114, the upper back contact
of relay 1735, conducior 2115, the lower back contact of
relay 2116, conducior 2117, the No. 13 contacts of iden-
tifier trunk connector 4559F,; conductor 739, the No. 5
upper front contacts of relay 718, the upper normal con-
tacts of jack 704, the upper contacts of trunk sleeve relay
703, trunk sleeve conductor 7¢2, thence over the sleeve
circuit of the connection established from the calling
line including the sleeve brush 102 of the line finder 103,
sleeve conductor 103 of the calling line, conductor 164,
through resistance 1038 and condenser 1031 to a horizon-
tal cross-connecting sirip 5032 on the cross-connecting
rack $689. It will be assumed that the connector sleeve
or numerical directory number of the calling line is 9095
and that the strip 1832 is therefore cross-connected to the
vertical strip 1833 as by a screw inserted through holes
at their intersections. The signaling current will there-
fore flow through the primary winding of the No. 0
hundreds coil §HTY to ground through the lower primary
winding of the No. 9 thousands coil 9THT which is lo-
cated in the tip party field of coils. To guard against
battery noise which might interfere with identification
signals, the primary windings of each thousands trans-
former coil are wound differentially with their inner
terminals connected to ground so that battery noises
on the connector sieeve conductors of lines connected to
one primary winding will balance out the battery noises
on the connector sleeve conductors of lines connected
to the other primary winding.

Relay 2119 also establishes a circuit from  battery
through resistance 1734, over the lower back contact
of advance relay 1721, the No. 1 contacts of relay 1743,
conducter 1739, the inner upper contacts of relay 2118,
the upper normal countacts of relay 2116, conductor 2118,
the lower contacts of relay 17060, conductor 2119, the
No. 6 back. contact of walking relay 2128, conductor
2124 of cable 2125, contacts of connector relay 1382F,
and conductor 1308 to ground through the winding of
the tip field switching relay 1399 - allocated to ten
thousands number circuits which may or may not be in
the same office unit. The operation of switching relay
1399 connects the secondary windings of the ten thousands
transformer coils over the conductors of cable 1561 and

_ contacts of the operated switching relay 1529 to the

%{putl 8c:ircuits of the ten amplifier-detector circuits of
ig. 18.

Each amplifier detector-detector circuit, for example
1809 comprises an input transformer 1824, a pentode
type amplifying tube 1825, a detector tube 1826 and an
anode relay 1827. The anode relay of each circuit is a
polarized relay whose armature is normaily held against
its back contact by a secondary polarizing winding as
disclosed. The filaments of the amplifier tubes of five
circuits 1805 to 1809, inclusive, two of which are shown
in full, are heated in a series circuit from negative bat-
tery connected to the filament of the amplifier tube in
circuit 1805, serially through intermediate filaments, to
ground on the filament of circuit i809. The filaments
of the detector tubes are heated in a series circuit from
battery 1828 through the resistance network 182% and
grid biasing potential for all of the five detector tubes. is
derived from battery 1828 and the resistance network
1829. Battery 1830 supplies anode potential through the
upper windings of the five anode relays, such as 1827,
to the anodes of all five of the detector tubes and through
resistances such as 1831 to the anodes of the five am-
plifier tubes. The five amplifier-detector circuits 1808 to
1804, of which one is indicated by the box 1860, are
sirrlzilarly supplied with heating, biasing and anode poten-
tials.

When relay 1389 of the common number circuit oper-
ated, a circuit was established from ground over. the
outer right contact of relay 1731, conductor 1736, the
upper contacts of relay 1465T, conductor 1406, the lower.
contacts of switching relay 1309, conductor 1504 of cable
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1501, to battery through the winding of relay 1505.
With switching relays 1520 and 1820 both operated, a
start circuit is established for the amplier-detector tim-
ing circuit of Fig. 19, which may be traced from ground
over the upper contacts of relay 1505, the No. 21 con-
tacts of switching relay 152@, conductor 1839, the No. 1
contacts of switching relay 1828, conductor 1901 to bat-
tery through the winding of start relay 1902, Relay
1902, upon operating, establishes a circuit from ground
over its inner lower front contacts and conductor 1904
through the lower winding of relay 1832 to battery, but
this relay being marginal does not operate at this time,
and establishes an operating circuit for relay 1995 which
extends from battery through the winding of relay 1995
over its upper contacts, over the No. 2 back contacts of
relay 1906, conductor 1907, over the lower back contacts
of all of the register relays 1810 to 1819, inclusive, to
ground. With all of the register relays normal, relay
1905 now operates; locks over its No. 4 contacts to ground
over the lower contacts of relay 1902; opens the operat-
ing circuit of relay 1900 at its No. 2 back contact there-
by opening the initial start circuits for start relays 1743,
2343, 2443 and 2543 of the identifier register circuits;
connects ground over its No. 3 contacts and the No. 5
back contact of the relay 1908, conductor 1909 to the
armatures of all anode relays such as 1827 to prepare an
operating circuit for one of the register relays 1819 to
1819; and starts timing by connecting the source 1910
of 130-volt positive potential through resistance 1911,
over its No. 5 contacts, through resistances 1912 and 1913
to timing condenser 1914 associated with the first tim-
ing tube 1915 and by removing the short circuit of con-
denser 1914 extending over its No. 7 back contact and
through resistance 1916.

It has been .assumed that the signaling current was
applied through the lower primary winding of the
thousands transformer coil 9THT and therefore such
current is now induced over a circuit which may be
traced from the upper terminal of the secondary wind-
ing of such transformer, over the No. 6 back contact of
relay 1029, conductor 1034, the upper contacts of relday
1399, conductor 1502 of cable 1501, the No. 20 contacts
of switching relay 1520, conductor 1821, thiough the
filter 1823 of the No. 9 amplifier-detector circuit 1869
tuned to pass the 270-cycle tone current; the primary
winding of input transformer 1824, back through the fii-
ter, conductor 1822, the No. 19 contacts of relay 1520,
conductor 1503 of cable 1501, the next to upper con-
tacts of relay 1309, conductor 1035, the No. 5 back con-
tact of relay 1029 to the lower terminal of the secondary
winding of transformer 9THT. The cuirent thus im-
pressed by transformer 1824 upon the ihput circuit of
amplifier tube 1825 is amplified by such tube and im-
pressed upon the input circuit of detector tube 1826
which upon detecting the presence of tone current oper-
ates the anode relay 1827 to close its contacts, Register
relay 1819 now operates over a circuit exteriding from
ground on conductor 1909, over the contacts of anode
relay 1827, through the winding and inner lower normal
contacts of relay 1819, conductor 1917, the No. 7 back
contact of relay 1906 to battery and locks over its inner
lower alternate contacts directly to battery under the con-
trol of relay 1827.

The timing circuit of Fig. 19 is used in connection with
the amplifier-detector circuits in making each of the four
identification tests. Due to using the sleeve circuit of
selectors for conducting the identification tests, there may
be a-number 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 condenser 1031 because of calls
being initiated and disconnected on lines being served
by line finders involved in each call. Also surges will
be. involved due to selectors hunting past selector bank
terminals over which an identification test is being made.
Also 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 operation of the register relays 1810 to
1819 at the outputs of the amplifier-detector circuits, the
connection of the circuits from the contacts of the anode
relays such as relay 1827 to the register relays is con-
trolled by the timing circuit.

This timing circuit is provided with three cold-cath-
ode tubes 1915, 1925 and 1935 for which anode cuirent
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is supplied from the. source 1910 over the No. 5 contacts
of relay 1905 and conductor 1918, through the windings
of their associated anode relays 1919, 1929 and 1939. 1t
will be recalled that when relay 1985 operated as pre-
viously described, it established the charging circuit for
condenser 1914 associated with the tube 1915. After
an interval in the order of one-tenth of a second, con-
denser 1914 becomes charged and potential from the
source 1910 applied through resistances 1911, 1912, 1913
and 1920 to the left or control cathode of tube 1915 is
effective to fire the tube over a circuit traced from the
source 1910 to the control cathode, thence across the
cathode gap of the tube over the No. 3 normal contacts
of relay 1906 to ground at the middle lower contacts of
relay 1902. Condenser 1914 discharges over the cath-
ode circuit and the anode relay 1919 is operated over a
circuit extending from source 1910, over conductor 1918,
through resistance 1921, the winding of relay 1919, the
anode cathode path of the tube to ground connected to
the right cathode of the tube. Relay 1919 upon operat-
ing establishes a circuit for relay 1986 extending from
battery through its winding over the contacts of relay
1919 to ground over the middle lower contacts of relay
1902. Relay 1906 operates, locks over its No. 3 alternate
contacts to ground over the middle lower contacts of
relay 1902; removes ground potential from the right cath-
ode of tube 1915 thereby extinguishing the tube and
releasing anode relay 1919; removes operating battery at
its No. 7 back contact from the circuits of register relays
1810 to 1819; opens at its No. 5 contacts a second point
in the operating circuit of relay 1900; establishes at its
No. 1 contacts a charging circuit for condenser 1924
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 1708 of the thousands
group register circuit of Fig. 17 if no register relay of the
group 1810 to 1819 has been operated. This latter cir-
cuit may be traced from battery through the winding of
relay 1708 over conductor 1834 of cable 1728, the inner
upper contacts of relay 1505, conductor 1835, the No. 2
contacts of switching relay 1820, conductor 1836, the
No. 2 front contact of relay 1906, conductor 1907 thence
to ground over the lower normal contacts of relays 1810
to 1819, inclusive. Relay 1708, if operated, locks over
its lower front contact, conductor 1737 of cable 1728,
the lower contacts of relay 1565, conductor 1837 to
ground over the No. 3 contacts of switching relay 1820
and functions in a manner to be later described. The
operation of relays 1919 and 1906 thus terminates the first
timing interval. At this time any of the register relays
1810 to 1819 which have been operated due to the
detection of an alternating current signal on the sleeve
conductor or due to surge conditions on the sleeve con-
ductors are held operated over their locking circuits under
the control of the operated anode relays of the amplifier-
detector circuits, ground being supplied to such locking
circuits over conductor 1999, the No. 5 back contact of
relay 1908 and the No. 3 contacts of relay 1905,

Condenser 1924 charges over the circuit just traced
since the short circuit thereof through resistance 1926
is open at the No. 6 back contact of relay 1905 and, after
another one-tenth of a second interval, becomes fully
charged, whereupon potential from the source 1910 ap-
plied over conductor 1918, over the No. 1 contacts of relay
1906 through resistances 1922, 1943, 1923 and 1930 o
the control cathode of tube 1925 is effective to fire such
tube over a circuit traced from the control cathode across
the cathode gap of the tube, over the No. 2 normal
contacts of relay 1908 to ground over the middle lower
contacts of relay 1962. Condenser 1924 discharges over
the cathode circuit and the anode relay 1929 is operated
over a circuit extending from the source 910, over con-
ductor 1918, through resistance 1931, the winding of
relay 1929, the anode-cathode path through the tube to
ground connected to its right cathode. Relay 1929 upon
operating establishes a circuit for relay 1908, extending
from battery through its winding, over the contacts of
relay 1929 to ground over the middle lower contacts of
relay 1902. Relay 1908 thereupon operates; locks over
its No. 2 alternate contacts to ground over the middle
lower contacts of relay 1902; removes ground potential
from the right cathode of tube 1925 thereby extinguishing
the tube and releasing anode relay 1929; at its No. 4
back contact opens another point in the operating circuit
of relay 1900; at its No. 1 contacts establishes a charging
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circuit for condensei 1934, extending from the source 1910
over conductor 1918, the No. 1 contacts of relay 1908
through resistance 1933; at its No. 3 contacts prepares a
circuit for operating a register relay of the thousands
group 1710 to 1719 of Fig. 17; and at its No. 5 back
contact opens the shunt extending over conductors 1833
and 1909 around the upper winding of relay 1832. The
operation of relays 1908 and 1929 terminates the second
timing interval. Before the end of this interval any of
the register relays 1810 to 1819 which were operated due
to surge conditions should have released due to the open-
ing of their locking circuits by the release of the asso-
ciated anode relays and only the register relay which
operated in response to the detection of the signaling
current should remain operated. The register relays are
made slow to release in order that they will not release

during the false ground conditions which occur during
“ selector hunting over the banks of selectors.

If it be assumed that at the end of the second time in-

terval more than one of the register relays remain oper--

ated, due to a crossed sleeve conductor condition, the
timing circuit will proceed to measure a third time in-
terval by charging condenser 1934 over the circuit pre-
viously traced, the short circuit of such condenser ex-

tending over conductor 1927, the lower back contacts

of relay 1603, conductor 1928 and through resistance
1936 being open at the No. 1 back contact of relay 1905.
After an interval of approximately one second, condenser
1934 becomes charged and potential from source 1910
applied over conductor 1918 and over the No. 1 contacts
of relay 1908 through resistances 1933 and 1940 to the
control cathode of tube 1935 is effective to fire such tube
over a circuit traced from the source 1910 to the con-
trol cathode and thence across the cathode gap of the
tube to ground on the right cathode of such tube. Con-
denser 1934 now discharges over the cathode circuit and
anode relay 1939 is operated over a circuit from the
source 1910, over conductor 1918, through resistance
1941, the winding of relay 1939, the anode-cathode path
through the tube to ground on the right cathode of the
tube. Relay 1939, upon operating, closes an obvious
circuit for relay 1932 which closes a circuit from ground
over its inner upper contacts and conductors 1944 and
2133 to battery through the winding of relay 2027 and
to the trouble indicator whereupon relay 2827 functions
in the manner previously described. Under this condition
the trouble indicator will indicate that two of the register
relays of the group 1810 to 1819 are operated thus en-
abling the crossed sleeve condition to be traced.

If the repeat test relay 1708 operates because no reg-
ister relay of the groups 1810 to 1819 has operated,
indicating that the calling line is not in the first office
unit or that the signaling current has not been detected
through some error, it locks as before described and

~ opens at its lower back contact the locking circuit of -

start relay 1743 which thereupon releases since its oper-
- ating circuit was opened at the timing circuit by the re-
lease of relay 1900. Relay 1743 upon releasing opens
at its No. 1 contacts the previously traced circuit for
switching relay 1309 of the common number circuit,
and establishes a circuit for walking relay 2120 extend-
ing from battery through its winding, the No. 4 back
contact of walking relay 2121, the No. 7 back contact
of walking relay 2123, the back contact of walking re-
lay 2126, conductor 2127, the back contact of relay 1738,
the inner upper front contact of relay 1708, conductor
1709 to ground over the No. 1 contacts of relay 2101.
Relay 1309, upon releasing, disconnects the thousands
transformer coils from the input circuits of the ampli-
fier-detector circuits and opens the circuit of relay 1505
which releases in turn releasing relay 1902 of the timing
circuit, With relay 1902 released, all operated relays
of the timing circuit are released, the discharge circuits
for condensers 1914, 1924 and 1934 are established over

the Nos. 1, 6 and 7 back contacts of relay 1905, to in-

sure that the condensers are fully discharged prepara-
tory to another timing operation and the circuit of relay
1900 is reestablished. Relay 1505 upon releasing also
releases relay 1708. With relay 1960 reoperated and
relay 1708 released, the previously traced operating cir-
cuit for relay 1743 is established and relay 1743 oper-
ates and locks as previously described. ‘A circuit is now
established from battery through the winding of walking
relay 2121, the No. 4 contacts of walking relay 2120,

the No. 2 back contact of walking relay 2122, the inner *
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lower back contact of walking relay 2128, conductor 2129,
the lower back contact of relay 1735, the inner upper
back contact of relay 1708, conductor 1709 to ground
over the No. 1 contacts of relay 2101, With relays 1743,
2120 and 2121 all operated, a circuit is established from
battery through resistance 1734, over the lower back con-
tact of advance relay 1721, the No. 1 contacts of relay
1743, conductor 1739, the inner upper contacts of relay
2110, the upper normal contacts of relay 2116, conductor
2118, the lower contacts of relay 1780, conductor 2119,
the No. 6 front contact of walking relay 2120, the No. 7
contacts of walking relay 2121, the No. 6 back contact
of an intermediate walking relay similar to walking re-
lay 2122, a conductor of cable 2125, contacts of con-
nector relay 1302F to ground through the winding of a
tip field switching relay, corresponding to relay 1309, al-
located to an intermediate group of ten thousands number
circuits.

This switching relay, upon operating, connects the
secondary windings of the ten thousands transformer coils
of the intermediate group, corresponding to the coils dis-
closed in Figs. 10 and 11 of office unit A, over conduc-
tors of cable 1501 and contacts of switching relay 1520
to the input circuits of the amplifier-detector circuits of
Fig. 18 and establishes the operating circuit of relay
1505 which operates and, in turn, causes the operation
The circuits of Figs.
18 and 19 now function in the manner previously de-
scribed. If no signaling current is detected during these
operations, indicating that the calling line is not located
in the intermediate group of thousands number circuits
being tested, or there is a failure to receive the signal-
ing current, the repeat test relay 1708 will again operate,
lock and release the start relay 1743. Relay 1708, upon
operating, establishes the circuit of the walking relay cor-
responding to relay 2122 preparatory to testing in the
next succeeding group of thousands number circuits. Re-
lay 1743, 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
1505 which, in turn, releases relay 1902 to restore the
timing circuit and to release the repeat test relay 1768.
With the testing circuit released and relay 1900 thereof
reoperated and with relay 1708 released, start relay
1743 is reoperated. With relay 1708 released the circuit
of the walking relay corresponding to relay 2123 is oper-
ated whereupon the circuit of the switching relay of the
next group of thousands number circuits, corresponding
to relay 1309, is operated preparatory to testing 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 1708 will be reoperated
when the test of the next to last group is made, will
lock and will release relay 1743. “When relay 1708 op-
erates, the circuit for operating walking relay 2122 will
be established from battery through its winding, over
the No. 4 contacts of the preceding walking relay, cor-
responding to relay 2121, the No. 7 back contact of re-
lay 2123, the lower back contact of relay 2126, con-
ductor 2127, the upper back contact of relay 1738, the
inner upper front contact of relay 1708 to ground on
conductor 1762. Relay 2122 upon operating locks over
its No. 4 contacts and the No. 1 contacts of the preceding
walking relay, corresponding to relay 2121, to ground
over the No. 2 contacts of relay 2101. Relay 1743, upon
releasing, opens the circuit of the operated group switch-
ing relay which releases to disconnect the thousands
transformer coils thereof from the amplifier-detector cir-
cuits and to release relay 1505 which in turn releases
relay 1902 to restore the timing circuit and to release
relay 1708. With the timing circuit released and relay
1900 thereof reoperated and with relay 1768 released,
start relay 1743 is reoperated. With relay 1708 released
the circuit of walking relay 2123 is established from bat-
tery 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 1735,
the inner upper back contact of relay 1708 to ground on
conductor 1709. Relay 2123, upon operating locks over
its No. 4 contacts and the No. 1 contacts of relay 2122
to ground over the No. 2 contacts of relay 2101 and es-
tablishes the circuit for the switching relay of the last
group of thousands number circuits, assumed to be in
the office unit' B in Figs. 1 and 2. This circuit may be
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traced from battery through resistance- 1734, over the
lower back contact of relay 1721, the No. 1 contacts of
relay 1743, conductor 1739, the inner upper contacts of
relay 2110, the upper normal contacts of relay 2116, con-
ductor 2118, the lower contacts of relay 1780, conductor
2119, serially over contacts of all operated walking re-
lays including the No. 6 front contacts of relay 2123,
the upper back contact of relay 2128, conductor 2130
of cable 2125, contacts of connector relay 1302F, con-
ductor 1318, to ground through the winding of switch-
ing relay 308. Relay 300, upon operating; associates
the thousands transformer coils of the office unit B with
the amplifier-detector circuits and causes the operation
of relay 1505 which, in turn, starts the timing circuit
through the operation of relay 1902.

If no signaling current is detected during the testing of
this last office unit, relay 1708 will be reoperated to release
relay 1743, With relay 1708 operated, walking relay
2128 is operated in a circuit from battery through its
winding over the No. 7 front contact of walking relay
2123, the lower back contact of relay 2126 and thence as
traced over the inner upper front contact of relay 1708
to ground on conductor 1709. Relay 2128 thereupon op-
erates and locks over its inner upper contact, the No. 1
contacts of relay 2123 to ground over the No. 2 contacts
of relay 2101. Relay 1743, upon releasing, opens the
circuit of switching relay 300 which releases to disconnect
the thousands transformer coils of office unit B from the
amplifier-detector circuits and to release relay 1505 which

in turn releases relay 1902 to restore the timing circuit :

and to release relay 1708. With the timing circuit re-
leased and relay 1900 thereof reoperated and with relay
1700 released, start relay 1743 is reoperated. With relay
1708 released the circuit of walking relay 2126 is estab-

lished from battery through its winding, over the inner :

lower front contact of relay 2128, conductor 2129 and
thence as traced.over the upper back contact of relay
1708 to ground on conductor 1709. Relay 2126, upon
operating, locks over its lower front contact and the lower

front contact of relay 2128 to ground over the No. 2 .

contacts of relay 2101. With all of the walking relays
operated, a circuit is established from battery through
resistance 1734, the lower back contact of relay 1721,
the No. 1 contacts of relay 1743, conductor 1739, the in-
ner upper contacts of relay 2110, the upper normal con-
tacts of relay 2116, conductor 2118, the lower contacts of
relay 1700, conductor 2119, over contacts of all oper-
ated walking relays including the upper contacts of relay
2128 and the inner upper contacts of relay 2126 to ground

through the winding of relay 2116. Relay 2116 there- .

upon operates, locks over the upper contacts of relay
2126, over its own upper alternate contacts and thence
as traced to battery and, at its lower back contact, opens
the circuit over which signaling current from the source

2113 was applied to the sleeve conductor 103 of the .

cajling line. The identifier circuit will remain in this
condition until all other identifiers have completed test-
ing if any were testing in any thousands number circuit.

‘When all identifiers have thus completed testing, neither
relay 1729 nor 1730 will be operated and with relay
2116 operated, a circuit is established from ground over
its inner lower front contact, conductor 2112, the left
back contacts of relays 1729 and 1730, conductor 1749,
the back contacts of counting relay 2131 to battery
through the winding of counting relay 2132 which there-
upon operates, locks in a circuit from battery through its
winding, through the winding of counting relay 2131 and
over its own lower contacts to ground at the No. 2 contacts
of relay 2101 and opens at its upper back contact the lock-
ing circuit of walking relay 2120 which thereupon releases.
Relay 2120, upon releasing, opens the locking circuit of
walking relay 2121 at its No. 1 contacts. Relay 2121,
upon releasing opens the locking circuit of the next suc-
ceeding intermediate walking relay corresponding to relay
2120 at its back contacts which thereupon release. In this
manner all of the walking relays including relay 2126 are
released. When relay 2126 releases relay 2116 is released
whereupon the source of signaling current 2113 is recon-
nected to the calling line sleeve conductor and the oper-
ating ground for counting relay 2132 is removed where-
upon counting relay 2131 now operates in the locking
circuit of relay 2132. With the walking relays all re-
leased and off-normal ground from the No. 2 contacts of
relay 2101 applied over the lower contacts of counting
telay 2131 to supply locking ground for the walking re-
" “lays, the circuit will progress in the manner above de-
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scribed to make a repeat test of ali the groups .of thou-
sands number circuits. When the identifier has com-
pleted a repeat test of all of the circuits and still has found
no signaling current in any of the circuits tested, the op-
eration of relay 2116 at the completion of said test ‘will
close a circuit from ground over its inner lower contacts
and thence as traced to conductor 1740, over ithe upper
front contact of counting relay 2131 to battery through
the winding of relay 2103. Relay 2103 will thereupon op-
erate, lock to ground over its lower front contact and the
No. 6 contacts of relay 2101 and close a circuit for relay
2827 which may be traced from ground over its upper
contacts, over conductor 2133 to battery 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 back contact of relay 2028 to ground
on conductor 2023; closes an obvious circuit for relay
2026 which operates and locks over its No. 4 contacts to
ground over the upper No. 2 contacts of relay 2002; and
over it inner upper contacts relay 2027 connects ground
to conductor 2701 to operate the 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 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 the thousands group test, reg-
ister relay 1819 was operated and locked. It will also be
assumed that when this relay operated no other register
relay was operated and therefore at the end of the second
timing period when relay 1908 operates as previously de-
scribed, a circuit was established from battery through
resistance 1937, over the No. 3 contacts of relay 1908,
conductor 1938, conductor 1840 of cable 1728, the lower
normal contacts of relay 1741, conductor 1742 of cable
1728, the upper front contact of register relay 1819, the
upper contacts of switching relay 1828, conductor 1744 of
cable 1728, through the upper winding of the nine thou-
sands group registering relay 1719, over conductor 1745
of cable 1728, the next to upper contacts of relay 1820,
the lower front contact of register relay 1819 and thence
over the fower back contacts of the other relays of the
group to ground at the back contacts of register relay
1810. Relay 1719, upon operating, establishes a circuit
from battery through the winding of relay 1741, 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 1741 and at its lower back contact opening the
locking circuit of the next preceding relay so that it is not
possible for more than one register relay to remain oper-
ated. Relay 1741, upon operating, and with the walking
relay 2120 unoperated 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 1746, the No. 2 back contact of relay 2120 to
battery through the winding of office unit relay 2134 to
battery. With group register relay 1719 and office unit
relay 2134 both operated, a circuit is now established
from battery through resistance 2509, over the No. 4
back contact of relay 2541, conductor 1747, the upper
front contact of relay 1719, conductor 1748, the No. 9
contacts of relay 2134, connected to the cross-connect-
ing rack 2135 over which a cross connection may be made
to the appropriate thousands group connector relay of the
office unit A, through the winding of relay 2136 if the
call was originated from an operator’s trunk, or to the
winding of relay 2137 if the call was originated from a
line to which automatic ticketing service should be denied.

It has been assumed that the call was originated from
the No. 9 thousands group of office unit A and therefore
the cross connection on the rack 2135 extends the cir-
cuit established by the operation of register relay 1719
over conductor 2138, through the winding of lock-out re-
lay 1219F of the No. 9 thousands number circuit allocated
to the first identifier, thence over the lower normal con-
tacts of other lock-cut relays 12191 and 1219L allocated
to other identifiers to ground if no other identifier has at
this time seized the same thousands number circuit and its
lock-out relay is not therefore operated. Relay 1219F,
upon operating, locks to ground over its lower contact
and establishes a circuit from battery through resistance
1229, over its inner upper front contact to ground through
the winding of No. 9 thousands group connector relay
1239F which thereupon operates. At its inner upper back
contact, relay 1219F opens the circuit over which bat-
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tery through resistance 1229 may be applied to operate
other connector relays of the No. 9 thousands number
circuit allocated to other identifiers. With relay 1239F
operated the ten pairs of conductors extending from the
secondary windings of  the ten hundreds transformer
coils of the tip field and the ten pairs of conductors ex-
tending from the secondary winding of the ten hundreds
coils of the ring field are extended over conductors of
cables 1038, 1240 and 1241 to contacts of the tip and ring
field relays 1404T and 1405T and 1404R and 1405R of
the common number circuit; the windings of the 100
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 prepara-
tion for the tens and units identification tests. Relay
1239F also establishes a circuit from ground over its
No. 2 contacts and conductor 1500 to battery through
the winding of relay 1506 which relay thereupon operates.
Relay 1239F also establishes a circuit over its No. 1
contacts and conductor 1242 to battery through the
winding of relay 1029 which thereupon operates to dis-
connect the secondary windings of the 9THT and STHR
transformer coils from the conductors extending toward
the common number circuit and to short circuit both the
primary and secondary windings of these transformer
coils thereby preventing another identifier from receiving
a thousands identification signal from this thousands
group while the first identifier is making hundreds, tens
and units tests within this group.

When relay 1741 operated, it also established an operat-
ing circuit for advance relay 1721 which may be traced
from ground over the upper contacts of relay 1741,
through the winding of relay 1721 to battery. Relay
1721, upon operating, locks over its lower front contact
to ground over the No. 2 contacts of relay 1743; at its
lower back contact removes battery through resistance
1734 from the circuit previously traced through the wind-
ing of the switching relay 1309 thereby releasing such
relay; at its upper back contact opens one locking circuit
of relay 1720 which does not release unless the class
test has been completed; at its inner upper back contact
opens the circuit of switching relays 1526 and 1820 and
at its upper front contact prepares a circuit for the start
relay 2343 of the hundreds register circuit of Fig. 23.
Relay 1309, upon releasing, releases relay 1505 which
in turn releases start relay 1902 of the amplifier-detector
timing circuit. Relay 1902, upon releasing restores the
timing circuit whereupon relay 1900 thereof reoperates.
With relay 1900 reoperated the circuit for start relay 2343
is now completed and may be traced from battery through
its winding, over conductor 2304, the normal contacts
of the office unit register relays 2200 to 2209, inclusive,
of Fig. 22, conductor 2305, the inner upper contacts of
relay 1900, conductor 2306, the lower back contacts of
relay 2341, conductor 2307, the No. 4 back contacts of
relay 2521, conductor 2320, the back contact of relay
2308, conductor 2322 to ground over the upper front
contact of relay 1721. Relay 2343 operates if the office
unit register relays are all normal and upon operating
locks over its No. 4 contacts, the back contact of relay
2308, to ground over conductor 2322 and starts the hun-
dreds group test. Before describing this test, however,
the class test which has been proceeding during the thou-
sands group test will first to described.

Class identification

When relay 1743 operated at the start of the calling
line identification, a circuit was established from battery
through the winding of relay 1604, over the back contact
of relay 1605, the back contacts of the register relays
1608, 16909, 1610 and the indicated intermediate but
omitted relays of the class identification circuit of Fig. 16,
conductor 1611, the No. 6 contacts of relay 1743, con-
ductor 1722, the back contact of relay 2103, conductor
2104, the No. 5 back contact of relay 2521, conductor
2105 to ground at the No. 6 contacts of relay 2101.
Relay 1604 operated and locked over its inner upper
contacts, the back contact of relay 1612 to ground over
its operating circuit and established a.circuit for the
lock-out relay 1410F of the common class circuit, allo-
cated 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 2520, the
No. 2 back contact of relay 2521, conductor 2522, the
lower back contact of relay 1749, conductor 1613, the
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lower contacts of relay 1604, conductor 1614, the lower
contacts of relay 2110, conductor 2139 of cable 2125,
over the upper back contact of transfer relay 1320,
through the winding of lock-out relay 1410F and thence
to ground over the inner upper normal contacts of suc-
ceeding intermediate lock-out relays, such as relay 14101,
and the last lock-out relay 1410L allocated to other
identifiers. It will be assumed that lock-out relay 1410F
operates at once, locks over its inner upper alternate
contacts to ground and closes a circuit for the class
connector relay 1312F 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 1320, conductor 1311, the inner lower front contact
of relay 1410F to battery through resistance 1463.

Had the identifier seized for the call been an inter-
mediate identifier, then its lock-out relay 14161 would
have been operated over the upper outer back contact
of transfer relay 1326, through its winding and the inner
upper normal contacts of succeeding relays of the lock-
out group if the common class circuit had not at the
time been taken for use by a succeeding identifier and,
upon operating, would have established the circuit of its
allocated connector relay 13121 if a preceding identifier
had not seized the class circuit and its lock-out relay
such as 1410F had not been operated. This circuit may
be traced from ground through the winding of relay
13121, over the inner upper back contact of transfer
relay 1326, the inner lower front contact of relay 1416I,
the inner lower back contact of relay 1410F, through
resistance 1403 to battery. Had the identifier seized for
the call been the last, then its lock-out relay 1410L
would have been operated over the middle lower back
contact of transfer relay 1327 to ground through its
winding and would have established the circuit of its
allocated connector relay 1312L if a preceding identifier
had not seized the connector circuit and its lock-out
relay, such as 14161 or 1410F had not been operated,
over a circuit which may be traced from ground through
the winding of relay 1312L, the lower back contact of
transfer relay 1327, the lower front contact of relay
1410L, the inner lower back contacts of intermediate
lock-out relays, such as 14101, the inner lower back
contact of lock-out relay 1410F to battery through re-
sistance 1403.

Relay 1312F, upon operating, establishes a circuit
which may be traced from battery through resistance
1313, over the lower contacts of class connector relay
1312F, conductor 1314 of cable 1315, the upper contacts
of relay 1604, conductor 1615, the back contact of relay
1750, conductor 1616, the winding of relay 1617, the
upper back contact of relay 1603, the upper back con-
tact of relay 1618, thence serially over the lower back
contacts of register relays 1621, 1620, 1619 and indi-
cated intermediate relays, to ground if these register relays
are all in their normal condition. Relay 1617 thereupon
operates and locks to ground over its inner upper contacts
and over its next to inner upper contacts establishes a
circuit for relay 1622 to start the timing circuit asso-
ciated with the amplifier-detector circuits of Fig. 16.
These circuits are similar to those disclosed in Fig. 18
but to simplify the drawing have been disclosed as boxes.
While three such circuits 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 1312F and relay 1617 both
operated, the secondary windings of the class transformer
coils 301 to 304, disclosed in Fig. 3, are connected over
contacts of relay 1312F, conductors of cable 1315 and
contacts of relay 1617 to the input sides -of the amplifier-
detector circuits of Fig. 16. Relay 1622 upon operating
connects ground over its upper contacts to the armatures
of all of the anode relays of the amplifier-detector circuits,
corresponding to anode relay 1827 of Fig. 138. The
amplifier-detector circuits 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 involved. The sleeves of these first
selectors or trunks are connected through condenser
resistance networks each comprising a condenser 366
and a resistance 307, to ground through a primary wind-
ing of a class transformer coil. - All of the sleeve con-
ductors involved in a single class are connected to a
single primary winding up to the capacity of the winding



2,607,748

57

and one or more primary windings are provided for
each transformer coil.

The identifier is arranged to make the following class
tests:

A. Two-party message rate class—This class indica-
tion will not be printed on the ticket but it is necessary
to identify it in order that the sender may send a short
reversal of battery to the two-party message rate trunk to
cut the trunk through on ticketing calls.
as ticketing calls will not be registered on the subscribers’
line registers and the trunk circuit must be cut through
to avoid transmission loss of the split transmission cir-
cuit 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 necessary .to ob-
tain an indication when coin subscribers inadvertently
dial connections to ticketing trunks in order to deny serv-
ice to the this class of subscribed. The coin box sub-
scribers should obtain toll connections by the assistance
of the usual operator. The identification test on the coin
box trunk may be made either through the class test or
may be made through the common number circuit switch-
ing relay in the same manner as the line and operator’s coil
test. When there are a large number of coin box trunks
involved it would be advisable to handle them on a class
test basis.

C. Certain subscribers may have dialing access only
to the local office area whereas other subscribers 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
thclal 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 necessary to segregate the two-party message rate class
information into more than one class.

With relay 1622 operated, current from the 130-volt
source 1626 is connected over the lower front contact
thereof, conductor 1627, through resistance 1751 to
ground through condenser 1752 and with the short cir-
cuit of condenser 1752 over conductor 1628, the upper
back contact of relay 1622 and through resistance 1629
open through the operation of relay 1622, condenser 1752
starts to charge and after a period of one-tenth of a
second becomes fully charged. During this period the
270-cycle signaling current applied over one of the first
selector or trunk sleeve conductors (not shown) will be
applied through the primary winding of one of the class
transformer coils if the call is of a class for which a class
identification should be made. In the case assumed no
class identification is required.

‘When the condenser 1752 becomes fully charged the po-
tential from battery 1626 applied over conductor 1627 and
through resistance 1751 becomes applied through resist-
ance 1753 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 1631 to the right cathode of tube
1754, the tube fires across its cathode gap thereby dis-
charging the condenser 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 re-
sistance 1756 to the source 1626 of 130-volt potential.
Relay 1755 upon operating establishes a circuit from bat-
tery through the winding of relay 1618, over contacts of
relay 1755 o ground on conductor 163¢ and relay 1618,
upoen operating, locks over its inner lower alternate con-
tacts to ground on conductor 1638; removes ground po-
tential from the right cathode of tube 1754 thereby ex-
tinguishing the tube and releasing anode relay 1735; re-
moves operating battery at its inner upper back contact
from the circuit of register relays 1619, 1628, 1621, etc.;
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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 condenser 1632 from the source
1626, over the lower front contacts of relays 1622 and
1618, through resistance 1633 and condenser 1632 to
ground; and over its upper front contact prepares a cir-
cuit for relay 1749. If no signaling current was detected
as, for example, on a call from a line for which no posi-
tive class registration is required and, consequently, none
of the register relays 1619, 1620, 1621, etc. has been
operated, the circuit of relay 1749 is completed from
ground over the lower back contacts of the register re-

lays, the upper front contact of relay 1618, conductor.

1634, to battery through the winding of relay 1749. . Re-
lay 1749 thereupon operates, locks over its upper front
contact and conductor 1757 to ground over the inner
lower contacts of relay 1604 and at its upper back. con-
tact opens one locking circuit for relay 1720 extending
over the lower back contact of relay 1758, the upper
back contact of relay 1749, conductor 1722, the lower
back contact of relay 2103, conductor 2104, the No. 5
back contact of relay 2520, conductor 2105 to ground
over the No. 6 contacts of relay 2101. If the identifier
has completed the thousands group identification test at
this time and relay 1721 has therefore operated to open
the other locking circuit of relay 1720 at its upper back
contact, relay 1720 will now release. The common class
and number circuit will thereupon be released in a man-
ner to be described later.

. If, however, it be assumed that the call was one for
which a positive class registration is necessary, for ex-
ample a call from a line entitled to only local service and
the signaling current is applied from the sleeve conduc-
tor of such trunk through the primary winding of the
transformer coil 393, current is induced upon the input
side of one of the amplifier-detector circuits, for exarm-
ple the circuit 1625, which responds thereto and estab-
lishes 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 anode relay of
the amplifier-detector circuit 1625, through the winding
and the inner upper normal contacts of relay 1621 to
battery 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 for
a class register relay as will later be discussed. With
one or more of the register relays 1619, 1620, 1621, etc.
operated to register either the detection of the signal or
a false surge condition on the sleeve conductor of the
trunk tested, when condenser 1632 becomes fully charged
over the circuit previously traced after an interval of
approximately one-tenth of a second, potential applied
from the source 1626 through resistance 1633 will be-
come applied through resistance 1635 to the right con-
trol cathode of tube 1759 and since ground has been
applied from conductor 1630 over the inner upper nor-
mal contacts of relay 1603 to the left cathode of this
tube, the tube fires across its cathode gap, discharging
condenser 1632 thereover and causing the operation of
anode relay 1760 over a circuit from the source 1626,
over the lower front contact of relay 1622, through the
winding of anode relay 1760 and resistance 1761 to
the anode, thence across the cathode-anode gap of the
tube to ground connected to the left cathode. Relay
1760 upon operating establishes a circuit for relay 1603
which may be traced from battery through its winding,
over the contacts of relay 1769 to ground on conductor
1630. Relay 1603 thereupon operates; locks over its
inner upper alternate contacts to ground on conductor
1630; removes ground potential from the left cathode of
tube 1759 thereby extinguishing the tube and releasing
anode relay 1760; opens at its upper back contact another
point in the operating circuit of relay 1617; opens at its
lower normal contacts the discharge circuit for con-
denser 1934 of Fig. 19 previously traced over conductors
1927 and 1928 and closes a charging circuit for con-
denser 1934 which may be traced from battery 1626 over
conductor 1627, the lower front contact of relay 1603,
conductor 1942, 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, 1609, 1610, etic. The operation of relay
1693 terminates the second timing interval. Before the
end of this interval any of the register relays 1621, etc.
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which were operated due to surge conditions should be
released due to the opening of their locking circuits by
the release of the associated anode relays and only the
register relay which operated in response to the detec-
tion of the signaling current should remain operated.

If it be assumed that at the end of the second time in-
terval more than one of the register relays 1621, etc, re-
main operated, then after an interval of approximately
two-tenths -of a second, condenser 1934 will have be-
come fully charged, potential applied through resistances
1933 and 1940 from the source 1626 becomes effective
to fire tube 1935 over its cathode gap whereupon the
condenser 1934 discharges over such gap and the anode
relay 1939 operates when relay 1908 operates in re-
sponse to the thousands group test. The circuit of relay
1939 may be traced from battery 1626, thence over the
lower outer contacts of relay 1603, conductor 1942,
over the No. 1 contacts of relay 1908, through resistance
1941 and the winding of anode relay 1939 across the
anode-cathode gap of tube 1935 to ground. Relay 1939
upon operating causes the operation of relay 1932 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 1621 remains operated, then upon the operation of
relay 1693 a circuit is effective from battery over the
upper front contact of relay. 1603, through resistance
1636, over the upper front contact of relay 1621, over
the outer right back contact of relay 1637, through the
upper winding of register relay 1610, over the inner
right back contact of relay 1637, over the lower front
contact of relay 1621 and the lower back contact of all
other register relays, such as 1620 and 1619, to ground.
Relay 1610 thereupon operates, locks over its lower wind-
ing and lower contacts, thence serially over the lower
contacts of other similar relays 1609, 1608, etc. over the
middle upper contacts of relay 1604 to battery through
the winding of relay 1605. Relay 1605 operates in this
locking circuit to indicate that a class has been identified
and further establishes a circuit for relay 1750 which
may be traced from ground over its:upper contacts, con-
ductor 1606, the No. 2 back contact of relay 1607, con-
ductor 1762 through the winding of relay 1750 to bat-
tery. Relay 1759 upon operating locks over its inner
upper contacts to ground on conductor 1757 and opens

the locking circuit of relay 1617 which thereupon re-.

leases. Relay 1617 upon releasing releases start relay
1622, which upon releasing releases operated relays 1603
and 1618 and establishes discharge paths for condensers
1632 and 1752 over its back contacts and through re-
sistanices 1629 and 1641. With relay 1603 released a
circuit is established for relay 1607, extending from bat-
tery through its winding, over the lower contacts of re-
lay 1759 to ground over the inner lower back contact of
relay 1693. Relay 1607 upon operating locks over its
No. 5 contacts to ground over the inner lower front
contacts of relay 1604 and over its No. 6 contacts es-
tablishes an obvious circuit for relay 1642 which oper-
ates and, in turn, causes the operation of relay 1637.
When relay 1617 released all of the amplifier-detector
circuits were restored to normal whereupon any oper-
ated register relay such as 1621 was released.

With relays 1603, 1618 and the register relays 1619,
1620, 1621, etc. all released and relay 1607 operated, the
operating circuit for relay 1617 previously traced is re-
established except that it now extends over the No. 1
contacts of relay 1697 rather than over the upper back
contact of relay 1750. Relay 1617 reoperates, locks,
connects the amplifier-detector circuits to the class trans-
former coils and establishes the circuit of relay .1622.
The timing circuit now  functions in the manner pre-
viously described to make a check test for the ¢lass indi-
cation. On the check fest only the previously operated
register relay, in the case assumed relay 1621, should
be reoperated in response to the detection of the signal-
ing current by the amplifier-detector circuit 1625 and,
therefore, upon the reoperation of relay 1693 a circuit
will be established from battery over its upper front con-
tact, through resistance 1636 over the upper front con-
tact of relay 1621, over the outer right front contact of
relay 1637, through the upper winding of relay 1640,
over the inner right front contact of relay 1637, over
the lower front contact of relay 1621, thence over the
lower back contacts of all the other register relays, such
as 1620 and 1619 to ground. Relay 1640 thereupon
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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 etc., over the lower front contact of relay 1608
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to battery through the winding of relay 1643. With reg-
ister relays 1610 and 1640 now both operated a circuit
is established from ground on conductor 1611, over the
upper front contacts of relay 1610 and 1640, over cross-
connection terminals on the cross-connecting rack 1644,
the No. 8 contacts of relay 1607 to battery through the
winding of the class register relay 1657. Relay 1657
upon -operating establishes a circuit from ground over its
upper contacts, conductor 1646, through the winding of
relay 1758 to battery whereupon relay. 1758 operates to
open the previously traced locking circuit of relay 1749
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 corresponding relays of
the group 1608, etc. and 163§, etc. are not, therefore,
operated, no class register relay will be operated. Under
this condition provision is made for making a second
trial test of the class identification. When relay 1643
operates on the second or check test, it establishes a cir-
cuit from battery through the winding of slow-tc-oper-
ate relay 1647, over the lower contacts of relay 1643,
conductor 1648 to ground at the upper back contact of
relay 1758 and, after an interval, relay 1647 closes its

. contacts to complete a circuit from ground thereover,
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the upper back contact of counting relay 1649 to battery
through the winding of counting relay 1612. Relay 1612
thereupon operates, locks in a circuit through its wind-
ing and the winding of relay 1649 and over its own
upper front contact to ground on conductor 1611, and
at its upper back contact opens the locking circuit -of
relay 1604 which thereupon releases and releases all op-
erated relays of Fig. 16 except relay 1612.  As soon as
relay 1647 releases, relay 1649 operates in the locking
circuit of relay 1612. With the relays of the register
groups 1608, etc. and 1638, etc. all released and relay
1605 also released, the previously traced operating cir-
cuit for relay 1604 is reestablished and relay 1694 op-
erates, locks over its inner upper front contact and the
lower contact of relay 1649, to ground on conductor 1611
and starts the functioning of the class test circuit. = A
second trial test including a check test is made in the
manner previously described, relay 1605 operating upon
the completion of the second trial test and relay 1643
operating upon the completion of said test if a register
relay in each of the group 1698, etc. and 1638, etc. op-
erated. If, on the second trial, no class register relay
such as 1645 is operated and, consequently, relay 1753
is not operated, the previously traced circuit for relay
1647 is completed and with relay 1649 previously oper-
ated the circuit to a major alarm is closed by the appli-
cation of ground over the contacts of relay 1647 and the
upper front contact of relay 1649 to the alarm conduc-
tor 2018,

Inasmuch as the common class connector is accessible
to all identifiers and as an identifier having seized the
class circuit through the operation of relay 1617 has
identified the class in it by the operation of a class regis-
ter relay, the signaling current will continue to be pres-
ent in the common class circuit.- Under this condition
it will be necessary for the identifier to hold the class
circuit out of service to other identifiers until the hun-
dreds, tens and units identification tests have been com-
pleted. This is accomplished by continuing the ground
applied to conductor 1611 over the circuit previously
traced until the units identification has been completed
and relay 2521 has operated, thus maintaining relay
1604 operated. With relay 1604 maintained operated,

" ‘the previously traced circuit for lock-out relay 1410F
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is maintained to prevent another identifier from seiz-
ing the common class connector to make a class test.
When the first identifier has completed its class test, both
holding circuits for relay 1720 will be opened and the
relay will release to .open at its No. 1 contacts the pre-
viously traced circuit of lock-out relay 1400F which will
release to make the common number connector avail-
able to other identifiers. Another identifier may now
seize the common number circuit and proceed with the
identification of a calling line in the regular manner ex-
cept that its relay 1720 will not release upon comple-
tion of the thousands group identification, thus pre-
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venting the release of the common mumber 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 iden-
tification test or after its units identification test. As
soon as the second identifier has completed its class
test, it will release the common number connector for
use by other identifiers.

When relay 1720 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 num-
ber connector timer 2778 to terminate the measurement

10

of the maximum time allowed for the identifier to hold .

the common number circuit. It will be recalled that
relay 2343 was operated upon the completion of the
thousands group test. Upon operating it completes a
circuit to start timer 2783 to measure the maximum pe-
riod allowed to complete the hundreds, tens and units
identification tests. This circuit may be traced from
battery 2784 over the inner upper contacts of relay 2704,
through resistance 2783E, conductor 2140 over the No.
1 contact of relay 2343, conductor 2309, the No. 1 back
contact of relay 2521, conductor 2141, through resist-
ance 2783B and condenser 2783C to ground. Con-
denser 2783C starts to charge in this circuit and if the
hundreds, tens and units identification tests have not
been completed within the period of about 2.4 seconds,
the condenser becomes fully charged whereupon the po-
tential applied through resistance 2783B becomes ap-
plied through resistance 2783D to the control cathode
of the timer tube, and since the other cathode of this
tube is connected over the upper normal contacts of an-
ode relay 2783A and the No. 3 front contact of relay
2705 to ground, the tube then fires over its cathode gap.
Condenser 2783C now discharges over this gap and the
anode relay 2783A is operated in a circuit from battery
2784 over the inner upper contacts of relay 2704, through
the lower winding of relay 2783A across the cathode-
anode gap of the tube to ground on the right cathode.
Relay 2783A upon operating locks through its upper
winding and over its upper alternate contacts to ground
over the No. 3 front contact of relay 2705, extinguishes
the tube and connects ground to conductor 2651 ex-
tending to the trouble indicator and to battery through
the winding of relay 2025 whereby relay 20235 operates
in turn operating relays 2026 and 2700 as previously
described.
Hundreds group test

With relay 2343 operated a circuit is established for
the hundreds switching relays 1550 and 1839 which may
be traced from battery through their windings in' par-
allel, over conductor 2327 of cable 2328, over the No.
3 contacts of relay 2343 to ground over the upper back
contact of relay 2321. The secondary windings of all
of the hundreds transformer coils 6HT9 to SHT9 are
now connected over conductors of cable 1038, con-
tacts of thousands group connector relay 1239F, con-
ductors of cable 1240, contacts of tip field relays 1404T
and 1405T, conductors of cable 1404 and contacts of
switching relay 1550 to the input sides of the ten am-
plifier-detector circuits 1800 to 1809, inclusive, of Fig.
18. It was assumed that the calling line was [ocated
in ‘the No. 0 hundreds group. The signaling current
applied to the sleeve conductor of the calling line, there-
fore, will be applied through the primary winding of
the hundreds transformer coil 0HT9 and, over the No.
7 contacts of operated relay 1029 to ground, thereby
inducing current into the secondary winding of such. coil
which is effective to energize the No. 0 amplifier-de-
tector circuit 1800 and to thereby operate the anode re-
lay thereof corresponding to anode relay 1827.

Switching relay 1850 upon operating establishes a
circuit from ground over its lowest set of contacts and
conductor 1945 to battery through the winding of relay
1946 which operates to short-circuit resistances 1943 and
1923 to thereby reduce the charging time of timing con-
denser 1924 to approximately .075 second and to remove
one short circuit from the upper winding of marginal
relay 1832, With relay 1506 and switching relays 1550
and 1850 operated a circuit is established from ground
over the front contact of relay 1506, the uppermost con-
tacts of switching relay 1550, conductor 1507, the next
to. lower contacts of switching relay 1850, conductor
1901 to battery through the winding of start relay 1992
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of the timing circuit of Fig. 19. Relay 1902 thereupon
operates, in turn operating relay 1905 which, as pre-
viously described, releases relay 1900 to open the ini-
tial operating circuit of start relay 2343 of the hun-
dreds group register circuit of Fig. 23; starts the tim-
ing cycle of the timing circuit and connects ground
over conductor 1909 to the operating circuits of regis-
ter relays 1810 to 1819, inclusive.

In case no signaling current is detected during the
hundreds identification test and, consequently, no regis-
ter relay of the group 1810 to 1819 is operated, then
at the end of the first timing period when relay 1906
operates, . a circuit is established from ground over the
lower back contacts of all of the register relays, con-
ductor 1967, the No. 2 front contact of relay 1986, con-
ductor 1836, over the third from bottom contacts of
switching relay 1850, conductor 2329 of cable 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 2328 to ground over the
fourth from bottom contacts of switching relay 1850;
cstablishes a circuit for counting relay 2345 extending
irom battery through its winding over the upper back
contact of counting relay 2344, the lower contacts of
relay 2308 and conductor 2346 to ground over the No.
3 contacts of relay 2181. Relay 2345 thereupon oper-
ates and locks through its winding, the winding of relay
2344 and its own upper front contact to ground on
conductor 2346. Relay 2308 further releases start re-
lay 2343 by opening the locking circuit thereof at its
back contacts. Relay 2343 upon releasing in turn re-
leases the switching relays 1550 and 1850. The latter
relays upon releasing release the timing circuit and the
repeat test relay 2308. With relay 1960 reoperated fol-
lowing the release of the timing circuit the previously
traced circuit for start relay 2343 is established and re-
lay 2343 operates to start a repeat test. When relay
2308 releases it permits counting relay 2344 to oper-
ate in the locking circuit of relay 23485.

On the repeat test if no signal current is detected, re-
peat test relay 2308 reoperates, whereupon a circuit is
established from ground on conductor 2346 over the
lower contacts of relay 23068, the upper front contact
of relay 2344, conductors 2347, 1944 and 2133 to bat-
tery through the winding of relay 2027 and to the trou-
ble indicator. Relay 2027 functions in the manner pre-
viously described. With relay 2344 operated the hold-
ing circuit of relay 2343 is maintained over the lower
contacts cf the former relay and the hundreds group
register circuit will remain in its operated condition un-
til the trouble indicator record has been sent to the
sender before the identifier is released as will be later
described.

In case two sleeve conductors are crossed in this
hundreds group which would permit the signal current to
be present in two hundreds transformer coils, then two
amplifier-detector circuits would respond thereto. Under
this condition, two relays of the group 1880 to 1819
would be operated and at the end of the timing period
terminated by the operation of relay 1903 a hundreds
group register relay could not be operated. The last tim-
ing period will then be measured at’the end of which re-
lay 1932 will operate. With relays 19€8 and 1946 both
operated, the short circuits around the upper winding of
marginal relay 1832 are removed and this relay operates.
Therefore, upon the operation of relay 1932 a circuit is
established from ground over the contacts of relay 1832,
conductor 1838, the upper front contacts of relay 1932,
conductor 1836, and thence as traced to baitery through
the winding of relay 2027 causing the latter relay to func-
tion in the manner described for registering the trouble
in the trouble indicator.

The connection: of two signal conditions during the
hundreds identification test may be due to the fact that

O another identifier is trying to make an identification in

the same thousands group. In this case, relay 1832 upon
operating and before relay 1932 has operated will estab-
blish a circuit from ground over its contacts, conductor
1838, the back contact of relay 1932, conductor 1947 to
cross-connection terminal 1517 connected to similar ter-
minals of all identifiers serving the same office building,
thence over the No. 22 contacts of switching relay 1520
of the other identifier which is attempting to make a test
in the same thousands group, thence over conductor 1518
and over the lower back contact of relay 1735 to battery
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through the winding of relay 1738 of such other identi-
fier. Relay 1738 upon operating opens one circuit in said
other identifier extending over a front contact of the re-
peat test relay 1708 for controlling the walking relays
and as soon as relay 1708 operates establishes a circuit
for relay 1735 which extends from battery through its
winding, over the front contact of relay 1738 and the
inner upper front contact of relay 1708 to ground on con-
ductor 17¢9. Relay 1735 thereupon operates, locks over
its inner upper contacts to ground supplied to conductor
1737, over contacts of the operated switching relay 1829
of such identifier; opens at its lower back contact the
other walking relay control circuit established upon the
release of relay 1708; at its upper back contact opens the
circuit over which signal current from the source 2113
was transmitted to the sleeve conductor of the calling
line; connects ground over its upper front contact, con-
ductor 2115, lower back contact of relay 2116, conductor
2117, 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 1708 upon operating releases relay 1743 which re-
leases switching relays 1520 and 1820 as previously de-
scribed whereupon relay 1735 is released. During the
time that relays 1735 and 1738 are operated the thou-
sands test at such identifier is blocked and, consequently,
upon the removal of the signal current by such identifier
one of the register relays 1810 to 1819 of the other identi-
fier should release and the hundreds identification test be
concluded before the end of the third timing period as
indicated by the operation of relay 1932.

After such repeat tests as are required have been
made, register relay 1810 should remain operated alone
in response to the operation of the anode relay of the
No. 0 amplifier-detector 1800, and with relay 1988 of the
timing circuit operated a circuit is closed from ground
over the outer lewer front contact of relay 1818, con-
tacts of switching relay 1850, conductor 2331 of cable
2328, through the upper winding of the hundreds group
register relay 2310, conductor 2332 of cable 2328, con-
tacts of switching relay 1850, the upper contacts of relay
1810, over the upper back contacts of the other register
relays 1815, 1819, etc., conductor 2333 of cable 2328,
the next to lower back contact of relay 2341, the No. 6
contacts of start relay 2343, conductor 2334 of cable
2328, conductor 1938, over the No. 3 contacts of relay
1998 and through resistance 1937 to battery. Relay 2316
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
2319, etc., conductor 2142, the No. 7 contacts of relay
2101, conductor 2143, the No. 5 contacts of relay 2343
to battery through the winding of relay 2341 and pre-
pares circuits over its inner upper and lower front con-
tacts for transferring its hundreds group registration to a
hundreds register in the sender. It will be noted that
each register relay, such as 2319, upon operating, opens
at its lower back contact the locking circuit of the next
preceding relay so that it is not possible for more than
one register relay to remain operated.

Relay 2341, which operated in the locking circuit of
relay 2310, establishes an obvious operating circuit for
advance relay 2321 and at its lower back contact opens
the initial operating circuit of start relay 2343, relay
2343, however, remaining operated over its locking cir-
cuit. Relay 2321 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 1550 and 185¢ which release
restoring the timing circuit to normal, the latter releasing
register relay 1810. When relay 1960 reoperates indicat-
ing the normal condition of the timing circuit, relay 2321
closes 4 circuit for start relay 2443 of the tens group reg-
ister circuit of Fig. 24 which may be traced from battery
through its winding, over conductor 2404, the upper
front contact of relay 1900, conductor 2406, the upper
back contact of relay 2441, the upper back contacts of
register relays 2410 to 2419, the upper back contact of
relay 2408, conductor 2422, to ground over the lower
contacts of relay 2321. Relay 2443 operates and locks
over its No. 3 contacts and the back contacts of relay
2408 to ground over conductor 2422; prepares at its No.
1. contacts a locking circuit for relay 2421; prepares at
its No. 4 contacts a locking circuit for the register relays
2410 to 2419; and establishes a circuit from ground over
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the upper back contact of relay 2421, the No. 2 contacts
of relay 2443, conductor 2427 of cable 2428, to battery
through the windings of switching relays 1560 and 1860.
Switching relay 1860 upon operating establishes the pre-
viously traced circuit for relay 1946 over its lower con-
tacts, and relay 1946 upon operating removes one short
circuit from the winding of marginal 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 1190 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 1239F, conductor 2336 of cable
2335, the upper front contact of relay 2310, conductor
2338, over the No. 5 back contact of relay 2541 through
resistance 2509 to battery. Relay 1190 operates over this
circuit to connect the sleeve conductors of the one hun-
dred lines of the No. 0 hundreds group over its contacts
of the operated thousands group connector relay 1239F,
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 con-
nector relay 1230F would have been operated in response
to the thousands group test and the hundreds group reg-
ister relay 2319 would have been operated in response
to the hundreds group test thereby resulting in the oper-
ation of the No. 9 hundreds connector relay 1109 of the
No. 9 thousands group of hundreds connector relays.
‘The hundreds connector relay 1190 upon operating
establishes a circuit from ground over its lower contacts,
conductor 1244, the No. 15 contacts of the thousands
connector relay 1239F, conductor 1508, the upper con-
tacts of switching relay 1560, conductor 1599, the next

" to lower contacts of switching relay 1860, conductor 1901

to battery through the winding of start relay 1962 of
the amplifier-detector timing circuit. Relay 1902 there-
upon starts the operation of the timing circuit where-
upon relay 1900 releases to open the initial operating
circuit of start relay 2443 of the tens group register cir-
cuit, relay 2443, however, remaining operated over its
locking circuit. Relay 1902 then operates relay 1905
over a previously described circuit, and connects ground
to conductor 1909 in the operating circuits of the register
relays 1810 to 1819,

Relay 2341 upon operating also establishes a circuit
from ground over its upper contacts and conductor 2210
to batttery through the winding of relay 2211 which op-
erates and extends the conductors of cable 2212 to the
windings of the thousands group register relays 2220 to
2229. 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 1239F was operated, a circuit is
now effective from ground over the No. 3 contacts of
relay . 1239F, conductor 2213 of cable 2212, over the
No. 9 contacts of relay 2211 to battery through the wind-
ing of thousands group register relay 2229. Relay 2229
thereupon operates, locks over its inner upper contacts to
ground over the No. 10 contacts of relay 2211 and over
its outer 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 contacts of pre-
viously operated relay 2021, conductor 2215 to battery
through the winding of relay 2216. Relay 2216 upon op-
erating extends the conductors of cable 2217 to the
windings of the offce unit register relays 2200 to 2209.
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 connector relay 1239F
of that office unit was operated, a circuit is now effec-
tive from ground over the No. 4 contacts of relay 1239F,
conductor 2218 of cable 2217, over the No. 1 contacts of
relay 2216 to battery through the winding of relay 2209.
Relay 2200 upon operating locks over its inner upper
front contact and conductor 2219 to ground over the
upper No. 3 contacts of relay 2002 and prepares cir-
cuits to be later described for transferring the office unit
registration to the sender and for controlling the further
functioning of the identifier in accordance with the office
unit registration.
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Tens group - identification

As :previously stated, whe1 the hundreds group con-
nector relay 1190 operated, and with - the  thousands
group connector relay 1239F operated, the sleeve con-
ductors of ‘one hundred lines in: the nine thousand group
of the office unit A are extended over contacts thereof
and conductors of cable 1248 to the tens group and the
terminal identifying circuits of Fig. 15. The one hun-
dred conductors thus extended from the one hundred
sleeve conductors are grouped in ten groups. of ten con-
ductors each corresponding to.the ten lines of the hun-
dreds group which have the same tens identification digits.
Each conductor terminates in a serially. connected con-
denser 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 1590 to ground. The
secondary windings of the transformer coils 1590 to
1599 ‘are connected over conductors of cable 1518 and
contacts of switching relay 1560 to the input sides of the
amplifier-detector - circuits 18006 to. 1809 of Fig. 18.

It has been assumed that the tens digit of the calling
fine identification is'9 and the units digit is 5 and that,
therefore, the signaling current on the sleeve conductor
104 of such line is conducted over contacts of relays 1190
and 1239F conductor 1249 of cable 1248, through con-
denser 1521, resistance 1522 and the primary winding
of the No. 9 transformer coil 1599 to ground. The signal
current is thereupon induced into the secondary wind-
ing of transformer coil 1599 and is applied over con-
ductors of cable 1510 and contacts of switching relay
1560 to the No. 9 amplifier-detector circuit 1809 to
operate the anode relay 1827 thereof. Since the start re-
lay 1902 of the timing circuit has been previously op-
erated, the operation of anode relay 1827 causes the op-
eration of register relay 1819.

In case a cross occurs between two sleeve conductors
in different tens groups of the same hundreds ‘group, in
different tens groups, no relay of the tens register cir-
cuit will be operated at the end of the timing cycle ter-
minated by the operation of relay 1998 of the timing cir-
cuit as there would be two relays of the group 1810 and
1819 operated. This condition would remain until the
end of the last timing cycle when relay 1932 would op-
erate to cause the operation of relay 2027 and the sum-
moning -of a trouble indicator.

In case no signal current is detected then when relay
1906 of the timing circuit operates at the end of the first
timing period, a circuit is established from ground over
the.lower back contacts of all the register relays 1810 to
1819, conductor 1907, the No. 2 front contact of relay
1906, 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. Re-
lay 2408 upon operating locks over its inner lower front
contact and conductor 2430 .0f cable 2428 to ground
over-the fourth from bottom contacts of switching relay
1860; establishes a circuit for counting relay 2445 ex-
tending 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 2391; relay 2445 thereupon locking through its
winding, the winding of relay 2444 and its own inner
upper: contact to ground on conductor 2446; and re-
leases start relay 2443 by opening the locking circuit
thereof at its back contact. Relay 2443 upon releasing
in turn releases the switching relays 1560 ‘and ‘1860. The
latter relays upon releasing release the timing circuit and
the -repeat test relay 2408. With relay 1909 reoperated
following the release of the timing circuit, the previously
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traced <ircuit for start relay 2443 is established and relay -

2443 reoperates to start a repeat test. When relay 2408
refeases, it permits counting relay 2444 to operate in the
locking circuit of relay 2445.

On. the repeat test, if no signal current is detected and
repeat test relay 2408 reoperates, a circuit is established
from ground over conductor 2446, over the lower con-
tacts of relay 2498, the upper contacts of relay 2444, and
conductor 2447 to battery through the winding of repeat
test relay 2368. Relay 2308 will thereupon operate,
cause the operation of relay 2345 and at its upper back
contact open the circuit of start relay 2343 of the hun-
dreds-register circuit whereupon relay 2343 releases in
turn:releasing all operated relays -of the hundreds group
register: circuit -with the  exception-of ‘relays 2368 and
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2345. Relay 2321 upon releasing also releases start re-
lay 2443 which in turn releases the operated switching
relays 1560 and 1860 followed by the release of the tim-
ing circuit and the release of the repeat test relay 2408
of the tens group register circuit. Relay 2408 upon re-
leasing then releases relay 2308 and relay 2308 upon re-
leasing 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
1900 thereof the previously traced energizing circuit for
start relay 2343 of the hundreds group register circuit
is reestablished. Switching relays 1550 and 1850 are
reoperated and a new hundreds group test is made in the
manner previously 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 relay operated in the
thousands number group the tens identification test will
again be repeated. If no signal is found upon the re-
peated test the operation of repeat test relay 2408 will
again cause the operation of relay 2388. However, in
this case when relay 2308 operates with relay 2344 op-
erated a circuit is established from ground over con-
ductor 2346 over the lower contacts of relay 2308, front
contacts of relay 2344, conductor 2347 and thence as
traced to battery through the winding of relay 2€27 and
to the trouble indicator.

It will be assumed, however, that the signal is properly
detected and that with the register relay 1819 operated
alone when relay 1908 of the timing circuit operated a
circuit was established from ground over the lower back
contact of all preceding relays of the group 1810 to
1819, over the lower front contact of relay 1819, con-
tacts of switching relay 1860, conductor 2431 of cable
2428, through the upper winding of the tens group regis-
ter relay 2419, conductor 2432 of cable 2428, contacts
of switching relay 1860, the upper contacts of relay
1819, conductor 2434 of cable 2428, the lower back con-
tact of relay 2441, the No. 5 contacts  of start relay
2443, conductor 2434 of cable 2428, conductor 1938
over the No. 3 contacts of relay 1988, through resist-
ance 1927 to battery. Relay 2419 upon operating locks
in a circuit from ground through its lower winding and
over its inner lower contacts, over the No. 4 contacts
of relay 2443 to battery through the winding of relay
2441 and prepares circuits 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 2419, upon operating opens at
its lower back contact the locking circuit of the next
preceding relay so that it is not possible for more than
one. register relay to remain operated.

Relay. 2441 which operated in the locking circuit
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, how-
ever, remains- operated over ‘its locking circuit. Relay
2421 upon operating locks over its upper front con-
tact and the No. 1 contacts of relay 2443 and at its
upper back contact opens the previously traced circuit
for switching relays 1560 and 1869 which release restor-
ing the timing circvit to normal and releasing the op-
erated register relay 1819. When relay 1900 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 2504,
bottom contacts of relay 1980, conductor 2506, over
the upper back contacts of register relays 2510 to 2519,
over the upper back contact of relay 2508, conductor
2568 to ground over the lower contacts of advance relay
2421. Relay 2543 operates and locks over its No. 3
‘contacts and ‘the back contact of relay 2568 to ground
over conductor 2568, prepares at its No. 1 contacts
a locking circuit for relay 2521; prepares at its No. 4
contacts a locking circuit for the register relays 2510
to 2519 and establishes a circuit from ground over the
No. 7 back contact of relay 2521, the No. 2 contacts
of relay 2543, conductor 2527 of cable 2528 to battery
through the windings of switching relays 157¢ and 1870.
Relay 1870 upon operating establishes a circuit from
ground over its lowermost contacts and conductor 1948
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to battery through the winding of relay 1949 which op-
erates, at its upper back contact opens one short circuit
around the upper winding of marginal relay 1832 and
at its front contact shunts resistance 1923 to change the
period required to charge the timing condenser 1924.

Units identification test

With relay 2419 of the tens group register. circuit op-
erated, a circuit is established for the No. 9 tens group
connector relay 1589 which may be traced from battery
through its winding over conductor 2436 of cable 2435,
over the outer front contact of register relay 2419 of
the tens group register circuit, over the upper back
contacts of other relays of the register group, over the
upper back contact of relay 2498 to ground on conductor
2422. Relay 1589 upon operating connects each of the
group of tens conductors of cable 1248 connected over
the contacts of connector relays 1239F and 1190 to
the sleeve conductors 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 cur-
rent applied to the sleeve conductor 184 this signal cur-
rent is transmitted over contacts of relays 1190 and
1239F, conductor 1249 of cable 1248, the No. 7 con-
tacts of relay 1589 to ground through condenser 1512
and resistance 1513 of the network 1535 and through
resistance 1514 of such network, over a conductor of
cable 1515, contacts of switching relay 1570 to the in-
put side of the No. 5 amplifier-detector circuit 1805.
In response to the tone current 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
example, register relay 2410 of the tens register circuit
of Fig. 24 would have been operated upon the tens
group identification test thereby causing thé operation
of tens group connector relay 1580 and upon the units
identification test the operation of the No. 0 amplifier-
detector circuit 1800, through the condenser resistance
network 1539. Tt is to be understood that ten con-
nector relays 15860 to 1589 and ten condenser resistance
getworks 1530 to 1539 would be provided for the identi-

er. ~

Relay 1589 upon operating also establishes a circuit
from ground over its No. 6 contacts, the uppermost
contacts of switching relay 1570, conductor 1516, over
the lower contacts of switching relay 1870,. conductor
1901 to battery through the winding of the start relay
1902 of the timing circuit.
relay 1841 operates, it causes the operation of register
relay 1815.

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

In case no signal current is detected then when relay
1906 of the timing circuit operates at the end of the
first timing period, a circuit is established from ground
over the lower back contacts of all of the register relays
1816 to 1819, conductor 1997, the No. 2 front contact of
relay 1906, conductor 1836, over the third from bottom
contacts of switching relay 1878, conductor 2529 of
cable 2528, to battery through the winding of repeat
test relay 2568. Relay 25638 upon operating locks over
its inner lower front contact and conductor 2530 of
cable 2528 to ground over the fourth from bottom con-
tacts of switching relay 1869; establishes a circuit for
counting relay 2545 extending from battery through its
winding, over the upper back contact of counting relay
2544, the lower contacts of relay 2598, conductor 2546
to ground over the No. 5 contacts of relay 2161. Relay
2545 thereupon locks through the winding of  relay
2544 and its own inner upper contacts to ground on
conductor 2546. Relay 2398 also releases start relay
2543 by opening the locking circuit thereof at its back
contact. Relay 2543 upon releasing in turn releases the
switching relays 1579 and 1876, the latter relays upon
releasing, releasing the timing circuit and the repeat
test relay 25¢8." With relay 1900 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 re-

When, therefore, the anode !
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leases it permits counting relay 2544 to operate in the
locking circuit of relay 2545.

On the repeat test if no signal current is detected
and repeat test relay 2508 reoperates, a circuit is estab-
lished from ground on conductor 2546, over the lower
contacts of relay 2508, the upper front contact of relay
2544 and conductor 25347 to battery through the wind-
ing of repeat test relay 2408. Relay 2408 will there-
upon operate, cause the operation of relay 2445 and
at its upper back contact open the-circuit of start relay
2443 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 2421 upon releasing also
releases start relay 23543 which, in turn, releases the
operated switching relays 1579 and 1870 followed by
the release of the timing circuit and the release of the
repeat test relay 2508 of the units register circuit. Relay
2568 upon releasing then releases relay 2498 which, in
turn, causes the operation of relay 2444 in the locking
circuit of relay 2445 as previously described. Upon the
release of the timing circuit and the reoperation of relay
1800 thereof, the previously traced energizing circuit
for start relay 2443 of the tens group register circuit is
established, the switching relays 1560 and 1860 are
reoperated and a new tens group test is made in the
manner previously 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 identification test will again be re-

peated and if no signal is detected on the repeated test
the operation of repeat test relay 2508 will again cause
the operation of relay 2488. However, in this case when
relay 2408 operates with relay 2444 operated, a circuit
is established from ground on conductor 2446, over
the lower contacts of relay 2408, the front contact of
relay 2444, conductor 2447, 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 is prop-
erly detected and that with register relay 1815 operated
alone when relay 1908-of the timing circuit operated, a
circuit was established from ground over the lower back
contact of all preceding relays of the group 1810 to 1819,
over the lower front contact of relay 1815, contacts of
switching relay 1870, conductor 2531 of cable 2528,
through the upper winding of the units register relay 2515,
conductor 2532 of cable 2528, contacts of switching relay
1870, the upper contacts of relay 1815, upper contacts
of intermediate relays 1816—1819, conductor 2533 of
cable 2528, the No. 1 back contact of relay 2541, the
No. 5 contacts of relay 2543, conductor 2534 of cable
2528, conductor 1938, over the No. 3 contacts of relay
1908 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—2519,
over the No. 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 a 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 cir-
cuit of the next preceding relay so that it is not possible
for more than one register relay to remain operated.

When relay 2541 operates at the end of the units
identification test, it opens at its No. 5 back contact
the circuit over which the hundreds connector relay
1196 of Fig. 11 was operated whereupon such relay
releases. - At its No. 4 back contacts relay 2541 also
opens the circuit over which the lock-out relay 1219F
of Fig. 12 was operated whereupon relay 1219F releases
in turn releasing the thousands connector relay 1239F.
With relays 1190 and 1239F released the thousands num-
ber circuit is now restored to its normal condition. Re-
lay 2521 upon operating disconnects battery at its No.
2 back contacts from the winding of lock-out relay 1410F
of the common class circuit to release this circuit when
it has been held during the calling line aumber iden-
tification. At its No. 5 back contact relay 2541 further
opens the locking circuit of relay 2119 which releases
to disconnect the source 2113 of signaling current.
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Thousands group-test operation using .twenty amplifier
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 circuits whereby the
number of group tests required to test all of the thousands
number circuits of an office’ building may be decreased
thus decreasing the holding times of the common number
circuit and of the identifier. This modification should be
required only in those office buildings where there are
a large number of thousands number circuits and where
the traffic is very high. To arrange the identifier to make
tests at the same time in twenty thousands mumber 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 addi-
tional register relays are added to the chain 1818 to
1819, ten additional thousands group register relays are
added to the chain 1710 to 1719 of Fig. 12 and two
switching relays (not shown), corresponding to switch-
ing relays 1520 and 1820 and operated over conductors
1523 and 1524 and over the Nos. 23 and 24 contacts of
switching relay 1520 upon the operation of such latter
relay are provided to extend a cable of conductors, cor-
responding to cable 1581, from the contacts of another
switching relay corresponding to switching relay 1309
to the input sides of the ten additional amplifier-detector
circuits and to extend circuits from the contacts of the
additional register relays associated with the outputs of
such amplifier-detector circuits over a cable correspond-
ing to cable 1728, through the windings of the ten addi-
tional thousands group register relays of Fig. 12.

With -this modification each relay, such as 2134 of
Fig. 21, is common to twenty thousands number circuits
rather than to ten such circuits, and upon operating ex-
tends one group of circuits over its-Nos. 0 to' 9 contacts
from the contacts of the first ten thousands group reg-
ister relays 1710 to 1719, to the lock-out relays 1210F
to 1219F of ten thousands number circuits, as previously
described, and extends a second group of circuits over
its- Nos. 10 to 19 contacts from the conmtacts 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 relays
2120 to 2123, 2126 and 2128 the circuits for the tip
or ring field connector relays, such as 1369 and 1329

would ‘be operated by multiplying the circuits extending

‘to two or such tip field connector relays over the con-
ductors of cable 2125 to the cross-connection terminals
such ‘as the terminals 2144 and 2145 connected to the
Nos. 6 and 5 back contacts of walking relay 2126.

Ring party identification

In the foregoing description the identification of the
tip party on a two-party flat 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 subscriber to whom automatic
ticketing service is denied, such as a subscriber on a
four-party line, hotel private branch exchange: line, etc.
or had the call originated on an operator’s trunk, the
circuits 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, following the association of the identifier, with
the sender, relay 1701 of the identifier would have been
operated rather than relay 1700 thereby causing the op-
eration of relays 1404R and 1405R rather -than relays
1404T and 1405T. Consequently, when the identifier
made the thousands group test ring field connector relays
such as 1329, 329, etc. would have been successively op-
erated through the operation of the walking relays 2129,
2121, etc.

Call from denied service line

If the calling subscriber is one to whom the automatic
ticketing service is to be denied, the comuector sleeve
conductor of such line is strapped from the horizontal
strip of the cross-connecting line such as 1089 correspond-
.ing to the thousands designation digit of the line mumber
‘to the vertical strip 1011 -and is thus connected through

the. primary winding of the denied service transformer -
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coil;1010:to- ground. The secondary winding of. this coil
terminates .in cross-connection terminals 1012 and 1013
which may be_strapped to terminals such as- 1036 and
1037, connected with a vacant pair of contacts-on one.of
the ring field switching relays, for example, relay. 1329
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 1012
and 1013 are strapped to terminals 1036 and 1037, and
the terminals of the secondary winding of the 9THR
thousands transformer coil are disconnected from the
terminals 1036 and 1037, then the No. 9 amplifier-de-
tector circuit 1809 will be allocated during the thousands
group test of that particular group of ten thousands num-
ber circuits, to the identification of a denied service signal.
In this case the circuit controlled through the operation of
the thousands group register relay 1719 of Fig. 17 over the

‘No. 9 contacts of relay 2134 will be extended by strap-

ping over the cress-connecting rack 2135 to conductor
2146 thence over the lower contacts of relay 2021, con-
ductor 2147, through the winding of denied service relay
2137, over conductor 2148, to ground on conductor 2219.
‘When, therefore, relay 1719 operates upon detection of
the signal current, relay 2137 will operate to indicate a
connection for which automatic ticketing should be
denied and upon operating will lock over its lower con-
tacts conductor 1747 and the No. 4 back contacts of relay
2541 through resistance 2509 and battery.

Call from operator’s trunk

If the call was completed through the automatic tick-
eting trunk from an operator’s position the sleeve of the
operator’s trunk will be connected through a condenser-
resistance network to ground through the primary winding
of an .operator’s class transformer coil 305; the secondary
winding of which is connected over conductors 308 and
309 to terminals: 1014 and 1015 which may be strapped
to terminals such as 1039 and 1040, connected  with a
vacant pair of contacts on one of the ring field switch-
ing relays, for example, relay 1329 to which no thousands
number circuit is connected. In this case the.identifier
will not receive a signal from any thousands number
group during the thousands group test but will receive
a signal from the. operator class coil 365 in lieu thereof.
For.example, if the terminals 1014 and 1015 are strapped

‘to terminals. 1039 and 1040 and the terminals of the

secondary winding of the eight 8THR thousands trans-
former coil are disconnected from such terminals, then the
No. 8 amplifier-detector circuit 1808 will be allocated
during the thousands group test to the -identification of
the operator class signal. In this case the circuit con-
trolled through the operation of the thousands group

.register relay 1718 of Fig. 18, over the No. 8 contacts

of relay 2134, will be extended by strapping on the cross-
connecting rack 2135 to battery through the winding of
the operator class relay 2137. Relay 2137 will thereupon
operate and ‘lock over its lower contacts, conductor 1747
and the No: 4 back contact of relay 2541, through re-
sistance -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 ini-
tiates 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
condenser-resistance network 366—307 and the primary
winding of :a class transformer coil, such as 363 to ground,
the secondary winding of such ceil being connected -over
contacts of the class connector relays, such as 1312F,
to one of the class amplifier-detector circuits of Fig. 16.
If the calling subscriber is a tip party, then upon the party
test, relay 311 of the line-finder trunk over. which the
connection was established will be operated and there-
fore the signaling current applied from the identifier will
be applied over conductor 312 and thence over the tip
message register terminal, such as 209, of the calling line
to a conductor allocated fo the tip party substation appear-
ing in the ring field. If the calling subscriber is a ring
party, then relay 311 is not operated and the signalling
current.is: then applied over conductor 313 and thence
over the sleeve terminal, such as 201, of the calling line
to a conductor allocated to the ring party substation also
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appearing in the ring field. During the class test of one
of three class register relays 1650, 1651 and 1652, of
which the first, 1650, and the last, 1652, are disclosed,
may be operated. 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 be segregated into line-finder banks
and the sleeve conductors of the line finders serving such
classes of line will be connected through condenser-re-
sistance networks to the primary windings of three trans-
former coils 301, 362 and 303 allocated to such three
classes of lines respectively. Thus, during the class test,
the type of service to which a calling two-party message
rate subscriber is entitled will be registered by one of the
three class register relays 1650, 1651 or 1652 and, by
the strapping of the inner upper front contacts of these
relays over the cross-comnecting rack 1653, the sender
will be informed over conductors 1654, 1655 or 1656 of
the cable 1600 as to whether the calling subscriber is
entitled to local, extended or foreign service, respectively.
The foreign service indication is given under these cir-
cumstances only in offices where the foreign exchange
subscribers are not given ticketed service. If upon the
class test none of the class or register relays 1650, 1651
and 1652 are operated, a circuit is established over con-
ductor 1658 of cable 1690 upon the completion 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 a circuit is established over conductor
1659 of cable 1600 to 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 office building which
are not of the two-party message rate, coin or foreign ex-
change classes and are entitled to either local or extended
service are segregated in the line-finder banks and a posi-
tive 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 completes the least number of ticketed calls.
In most cases this will be the local class and therefore
the register relays, for example relay 1657, allocated for
this class test would, upon operating in response to the
signaling current, establish a circuit over the proper strap-
ping on the rack 1653 to the local exchange conductor
1654 of the cable 1600. In this case, if no signaling cur-
rent is detected during the class test it would be assumed
that the calling subscriber was of the extended class type
and, therefore, upon the operation of relay 1749 in re-
sponse to the detection of no signaling current to terminate
the class test, a circuit would be established under con-
trol of the office unit register relay of the group 2290 to
2209, allocated to the office unit in which the calling
line terminates, over cross-connections on the rack 1653
to conductor 1655 of cable 1680 to inform the sender
that the calling line was of the extended class. In the
event more local class lines complete ticketed calls than
extended lines, the above-outlined procedure may be re-
versed and a positive test be made on the extended class
line whereby a circuit is closed over conductor 1655
through the operation of the class register relay, such
as relay 1657, and in the event no signal is detected dur-
ing the class test a circuit is closed under the control of
relay 1749 and the office unit register relay over con-
ductor 1654 of cable 16060.

Coin class calls

Coin class information is not sent to the sender but
is used by the identifier either to deny automatic ticketing
service to calls of this class or to complete them on a
no-ticketing basis as controlled by cross-connections as-
sociated with the type of charge relays 2643 to 2645, in-
clusive, 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 identification in the same
-manner as denied service test in which event relay 2137
.would be. operated to register the coin class.
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Foreign exchange class offices

All subscribers of an office in a building may be en-
titled to foreign exchange service. In this case the oper-
ation of the office unit identification register relay of
the group 2260 to 2269 would be effective through the
cross-connections from its lower armature over the cross-
connection rack 2239, to establish a signal circuit over
conductor 2231 and a cross connection on the rack 1653
to conductor 1656 of cable 1660 to register in the sender
the fact that the call was initiated by a subscriber en-
titled 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 2269, 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 2592, conductor 2232, the upper front
contact of relay 2260, a strapping of cross connection
rack 2233, conductor 2234 of cable 2235, the No. 53
contacts of identifier connector relay 2801F, conductor
2832 of cable 2833 to battery through the winding of
the No. 0 office unit register relay 2950 of register 2969.
There may be a maximum of ten relays 2260 to 2209
in the office unit register of the identifier and a corre-
sponding number of relays in the register 2960 of the
sender. Relay 2260 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 locai
or extended class, a circuit will be established from
ground over the inner lower front contacts of relay 2200,
strapped over terminals of cross-connecting rack 2230
and conductor 2236 to the middle lower front contact
of relay 1749. Under this condition if no class register
relay has been operated during the class test, then relay
1749 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 1653
to extended class conductor 1655 of cable 1609, over the
WNo. 34 contacts of identifier-connector relay 2880F, con-
ductor 2834 of cable 2803, to battery through the wind-
ing of extended exchange register relay 3144 of the sender
to battery. If the calling line had been a local class
line, then a class register relay, for example relay 1657,
would have been operated to complete a circuit from
ground over the upper No. 4 back contacts of relay 2502,
conductor 2548, over the lower contacts of register relay
1657 strapped over rack 1853 to conductor 1654 of cable
1600, thence over the cable, over the No. 35 contacts
of identifier-connector relay 2889F, conductor 2835 of
cable 2803 to battery through the winding of local class
relay 3145 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 2239
to conductor 2231 which would be strapped over rack
1653 to the foreign exchange conductor 1656 of cable
1600 and extended over the No. 33 contacts of identifier-
connector relay 2880F and conductor 2836 of cable 2803
to battery through the winding of foreign exchange
register relay 3146 of the sender, On any call, only
one of the class register relays 3144, 3145 and 3146
of the sender should be operated.

With no one of the two-party message rate class
register relays 1658, 1651 and 1652 of the identifier
operated a circuit is established upon the operation of
relay 1749 in response to the failure to detect a class
signal, which may be traced from ground over the inner
upper back contact of relay 2809, conductor 2549 of
cable 2100, over the upper No. 5 back contact of relay
2537, conductor 2550, the inner lower front contact of
relay 1749, the inner upper back contact of relay 1758,
thence in series over back contacts of register relays 1652,
1651 and 1650, conductor 1658 of cable 1690, the No. 68
contacts of identifier-connector relay 2801F, conductor
2837 to battery through the winding of relay 3147 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 1656, 1651 or. 1652
operated, a circuit is established from ground on con-
ductor 2530 over the inner upper front contact of relay
1758 which operated following the operation of any one
of the relays 1650, 1651 or 1652, over a front contact
of one of these relays, for example relay 1652, conductor
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1659 of cable 1606, the No. 36 contacts of identifier-
connector-relay 2800F, conductor 2838 of cable ‘2803,
to battery through ‘the wincing of- register relay -3148
of the sender to register the fact that'the call is of ‘the
two-party message rate class. As previously described,
the operation of any one of the class register relays 1650,
1651 or'1652 is instrumental in establishing a circuit from
ground on conductor 2548 over one of conductors 1654,
1655 or 1636 of cable 1609 to cause the operation of one
of the register relays 3145, 3144 or 3146. - ‘

Transmission of type of charge information to the sender

The operated office unit register relay 2200 is also
instrumental in establishing a circuit to the type of charge
circuit disclosed in the left portion of Fig. 26. For
this purpose the lower armature of each office unit reg-
ister relay of the group 2200 to 2209 may be strapped
over terminals of rack 2230 to any one of three con-

ductors of cable 2237, terminating in the right-hand ¢

multiple terminals of cross-connecting rack 2636 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 office fo certain called offices
as, for example, on calls from certain foregin exchange
offices which may be entitled to free calls to such called
offices. Cross-connection is made to conductor 2239 if
a ticket is to be made for any call initiated by any
subscriber of the calling office to certain other called
offices and cross-connecticn is made to conductor 2240
if the call is to be denied.

The type of charge circuit of Fig. 26 comprises a
maximum of ten relays 2643 to 2645, the operating
windings of which ‘are cross-connected over the cross-
connecting rack 2642 with the No. 1 upper contacts of
all route relays whereby one of such relays is operated
depending upon a predetermined 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 2856 is provided along one edge with
multiples of the three conductors of cable 2237 ex-
tending to the calling office unit register relays as just
described and a terminal connected over conductor 2637
with a contact of the coin class register relay 1645, and
aleng its other edge with terminals connected to front
contacts of all of the ten relays of the group 2643, etc.
and also with terminals connected over conductors 2658
and 2659 with the windings of relays 2774 and 2775
of Fig. 27. Rack 2660 has terminals along its right
edge connected ‘with armatures of relays of the group
2643, etc. and a terminal connected over conductor 2149
with a contact of the operator class register relay 2136
of Fig. 21 and terminals along its left edge connected
over conductors 2661, 2662 and 2663 with the windings
of ‘the no-ticketing register relay 2836, with the wind-
ing of denied service register relay 2023 and with the
winding of ticketing register relay 2831, respectively.
By making the proper cross-connections over racks 2656
and 2660 it is possible under the joint control of‘the
calling office unit' register relay of the group 2200 and
2209 and of the relays of the group 2643, etc. operated in
accordance with the called office ‘zoning; to determine
whether a call from any calling office’ shall be established
on a ticketed or non-ticketed basis or whether such call
shall be denied. : co o

Transmission of rate information

In offices in which foreign exchange subscribers are
given ticketing serviceé, relays 2774 and 2775 are pro-
vided 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 subscriber was involved.” The upper
No. 2 contacts of each route relay are connected, as pre-
viously described, over a cross-connecting rack 2773 to
any one of twenty terminals connected over contacts of
either relay 2774 or 2775, depending upon the initial
charge rate for the foreign exchange and the non-foreign
exchange subscribers to the route involved, to twenty ter-
minals on rack 2776 which may, in' turn be cross-con-
nected to the windings of rate register relays 2790 to
2799. Twenty possible combinations of charge rates may
be provided. Some of these-charge conditions when the
non-foreign exchiange relay 2774 is operated or when'the
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foreign exchange relay 2775 1s qpqrated are i{ldicgﬁgd in

the' following table:

TABLE IV
Non-Foreign Foreign
Exchange Exchange
Rate Condition .
ceen . Rate Rate
Relay Charges Relay Charges
Operated | . Operated R
2791 1 2790 0
2791 1 2792 2
2791 1 2793 3
2792 2 2780 0
2792 2 2791 1
2792 2 2703 3
2793 3 2790 0
2793 3 2791 1
2793 3 2792 2
2793 3 2793 3
2793 3 2794 4
2794 4 2792 2
2794 R 2793 3
2794 4 2794 4
2795 5 2794 4
2195 5 2795 5

. If rate discrimination between non-foreign and foreign
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subscribers is not réquired as, for example; in‘office build-
ings where there are no foreign exchange offices, the No. 2
contact of the route relays may be cross-connected direct--
ly to the windings of the rate register relay 2790-t0°2799.

For ‘the initiated call from the tip party substation 100
of a flat rate two-party line terminating in- office unit" A
and in ‘the identification of which office unit register relay
2200 was operated, it will be assumned that such:line is of
thé local class to which- ticketing service is to ‘be given
afid‘that there is a ‘foreign exchange office in the same
building served by the identifier. ‘In this case the opera-
tion of relay 2200 through' the cross-connection on 'the
rack 2230 will cause the operation of ‘thié locdl exchange
register relay 3145 of the sender, the operation of the
non-foreign exchange relay 2774 over a ‘cross-conhection
on‘'rack 2656 between conductor 2239 of cable 2237 ahd
conductor 2658, and the operation of ticketing relay 2031
over a cross-connection -on rack 2656, the -inner upper

5 contacts-of relay 2644, previously operated by route relay

2713, and a cross-connection on rack 2660 between con-
ductor 2239 and conductor 2263. : ‘ :
- 'With relay 2774 -and route: relay 2713 both operate
and assuming- that the rate to be charged for the initial
period is two charges, a circuit is established from battery
through the winding of rate: register ‘relay 2792 (not
shown) of the group 2790 to 2799, strapped terminals
of rack 2776, contacts of relay 2774, strapped terminals
of rack 2773, the upper No. 2 contacts of route relay
2713, conductor 2551, the No. 2 -contacts ‘of telay 2541
which operated upon the completion:of the units identi-
fication test to ground over the upper No. 3 back ‘contacts
of relay 2502. Relay 2792 operates and connects ground
over the Nos. 1 and 3 conductors 2839 and 2840 of cable
2826 in accordance with the preceding Table No. III,
over the Nos.'5 and 7 contacts-of identifier-connector
relay 2801F, conductors 2841 and 2842 of cables 3837 to
battery ‘through the windings of relays 3827 and 3829
of the rate register 3850 whereupon these relays operate
and lock as will be presently described. o o

Transmission of thousa'ndsvidéﬁtiﬁcation digit to the sender

It will be recalled that in response to the thousands
group test, thousand group register relay 2229 was oper-
ated and locked to- register: the thousand digit 9--and
accordingly ground omn conductor 2549 ‘is ‘applied over
the lower No: 2 back contact of relay 2537 and con-
ductor 2552 over ‘the lower contacts of relay 2229 to a
terminal of rack 2261 strapped to conductor 2242 of
cable 2244. 'Ground on conductor 2549 is further ap-
plied over the upper No. 4 -back contact of relay 2537
and conductor 2553 and the upper-contacts of relay 2229
to a-terminal on rack 2261 strapped to conductor 2243
of cable 2244. Therefore, in accordance with the pre-
ceding Table No. III; circuits are completed over the
Nos. 14 ‘and 15 (not shown) contacts of identifier-con-
nector ‘relay 2801F and conductors 3313 and 3315 of
cables 2816 and 3310 to battery through the windings
of relays 3303 and ‘3305 of the thousands digit register
3300 -of the sender ‘whereupon these relays operate and

lock as will presently-be described.’
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Transmission of hundreds identification digit to the sender

With the hundreds group register relay 2310 operated
to register the hundreds digit 0 of the calling line number,
ground on conductor 2549 is applied over the lower No. 3
back contact of relay 2537, conductor 2554 and over the
lower contacts of relay 2310 to a terminal on rack 2361
strapped to conductor 2349 of cable 2350. Ground on
conductor 2549 is further applied over the upper No. 3
back contact of relay 2537, conductor 2555 over the inner
upper contacts of relay 2310 to a terminal on rack 2361
strapped to conductor 2348 of cable 2350. = Therefore,
in accordance with the preceding Table No. Iil, circuits
are completed over the Nos. 29 and 30 contacts of iden-
tifier-connector relay 2801F and conductors 3334 and
3335 of cables 2816 and 3330 to battery through the
windings of relays 3324 and 3325 of the hundreds digit
register 3320 of the sender whereupon these relays oper-
ate and lock as will presently be described.

Transmission of the tens identification digit to the sender

When the tens group register relay 2419 operated to
register the tens digit 9 of the calling line number, ground
on conductor 2549 is applied over the lower No. 4 back
contact of relay 2537, conductor 2556, over the lower
contacts of relay 2419 to a terminal on rack 2461 strapped
to conductor 2449 of cable 2458. Ground on conductor
2549 is further applied over the No. 2 upper back contact
of relay 2537, conductor 2557, over the inner upper con-
tacts of relay 2419 to a terminal on rack 2461 strapped
to conductor 2448 of cable 245¢. Therefore, in accord-
ance with the preceding Table III, circuits are completed
over the Nos. 23 and 25 contacts of identifier-connector
relay 2801F and conductors 3353 and 3355 of cables
2816 and 3350 to battery through the windings of relays
3343 and 3345 of the.tens digit register 3340 of the
sender whereupon these relays operate and lock as will
presently be described.

Transmission of the units identification digit to the sender

When the units register relay 2515 operated to register
the units digit 5 of the calling line number, ground on
conductor 2549 is applied over the lower No. 5 back
contact of relay 2537, over the lower contacts of relay
2515 to a terminal on rack 2561 strapped to conductor
2558 of cable 2560. Ground on conductor 2549 is fur-
ther applied over the upper No. 1 back contact of relay
2537 and the inner upper contacts of relay 2515 to a
terminal on rack 2561 strapped to conductor 2559 of
cable 2560. Therefore, in accordance with the preced-
ing Table No. IIl, circuits are completed over the Nos. 17
and 18 contacts of identifier-connector relay 28¢1F and
conductors 3372 and 3373 of cables 2816 and 3379 to
battery through the windings of relays 3362 and 3363 of
the units digit register 3368 of the sender, whereupon
these relays operate and lock as will presently be de-
scribed.

Second check test

When the units digit identification has been com-
pleted and the class rate information has been sent to the
sender, the sender should have all of the information
required from the identifier. Following the registration
of the digits of the calling line in the registers 3300, 3320,
3340, 3369 and 2960 of the sender and the registration
of the other information concerning the calling line by
the operation of relays of the rate register 3850, of either
relay 3147 or 3148 and one of the relays 3144, 3145 and
3146, a test circuit is established through the contacts of
relays of these registers which should be continuous if two
relays of each register 3300, 3320, 3340, 3360 and 3850
have been operated, if either relay 3147 or 3148 has
been operated, if one of the relays 3144, 3145 and 3146
has been operated and one relay of register 2960 has been
operated. This circuit may be traced from battery
through the winding of relay 2538, over conductor 2539
of cable 2509, the No. 26 contacts of identifier-connector
relay 2800F, conductor 2843 of cable 2803, the lower
No. 1 contacts of relay 3208, the third from upper back
contact of relay 3217, conductor 3218 to rate register
3850, thence over the upper back contact of relay 3831
thereof, the upper back contact of relay 3830, the middle
lower front contact of relay 3829, the upper back contact
of relay 3828, the upper front contact of relay 3827, con-
ductor 3219, the upper back contact of relay 3146, the
upper back contact of relay 3144, the upper front con-
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tact of relay 3145 assumed to be operated to register the
fact that the call was from a local service line, the lower
front contact of relay 3147 operated to register the fact
that the calling line was not of the two-party message
rate class, over the upper back contact of relay 3148,
conductor 3149, to thousands digit register 3308, thence
over the upper back contact of relay 3301 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 33605
to hundreds digit register 3326, thence over the upper
back contact of relay 3321 thereof over the lower back
contact of relay 3322, the lower back contact of relay
3323, the lower front contact of relay 3324, the inner up-
per front contact of relay 3325 to tens digit register 33490,
thence over the upper back contact of relay 3341 there-
of, over the lower back contact of relay 3342, the inner
upper front contact of relay 3343, the lower back contact
of relay 3344, the inner upper front contact of relay 3345,
to the units digit register 3360, thence over the upper
back contact of relay 3361 thercof, over the lower front
contact of relay 3362, the middle lower front contact of
relay 3363, the upper back contact of relay 3364, the
upper back contact of relay 3365, conductor 3306, the
No. 5 front contact of relay 2950 of register 2968 which
was operated to register the office unit identification,
thence in series over the lower back contacts of other
relays of the register 2960, conductor 2926, the No. 52
contacts of identifier-connector relay 2801F, conductor
2540 of cable 2500 to ground at the lower back contact
of relay 2538 and, in parallel therewith, to ground
through the winding of relay 2542. With this circuit es-
tablished, relay 2538 operates thereby permitting relay
2542 to be operated indicating that there was a complete
checking path over contacts -of the register relays in the
sender without any trouble grounds.

With relay 2538 operated a circuit is established from
ground over its lower front contact, conductor 2563 of
cable 2100, the lower back contact of relay 2009, con-
ductor 2631 of cable 2600, the No. 64 contacts of identi-
fier-connector relay 2801F, conductor 2844, the No. 3
lower contacts of relay 3106, to conductor 315@, to which
the operated relays 3827 and 3829 of the rate register
3850 of the sender now lock over their inner lower front
contacts, and to conductor 3113 to which the operated
relays of registers 2960, 3300, 33290, 3340 and 3360 and
operated relays 3145 and 3147 lock. With relays 2033
and 2505 operated as previously described, a circuit is
also established upon the operation of relay 2538 which

0 may be traced from battery through the winding of relay

2502, over the lower front contact of relay 2505, the inner
lower front contact of relay 2538, conductor 2564 of
cable 2100, the upper contacts of relay 2033, the inner
upper back contact of relay 2018 to ground over the
inner upper front contact of relay 20i1. Relay 2502
thereupon operates in turn operating relay 2537. Relays
2502 and 2537 upon operating copen 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. 6 back contact the operating circuit of slow-to-
release relay 2505. During the releasing time of relay
2505 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 in the sender fail to re-
main operated over their locking circuits, the check cir-
cuit previously traced will be opened and relays 2538 and
2542 will release. When relay 2505 becomes fully re-
leased, a circuit will be established from ground over the
lower contacts of relay 2003, conductor 2035 of cable
2100, over the back contact of relay 2505, the upper back
contact of relay 2538, conductor 2565 of cable 2100, con-
ductor 2133 to battery through the winding of relay 2027
and to the trouble indicator to perform the functions to be
later described. If the sender register relays remain op-
erated, then relays 2538 and 2542 will remain operated
and when relay 2505 releases a circuit will be established
from ground over the lower contacts of relay 2003, con-
ductor 2035 of cable 2109, over the back contact of relay
2505, the upper front contact of relay 2538, the front
contact of relay 2542, conductor 2566 of cable 2189, the
lower back contact of relay 2036, the lower back contact
of relay 2030, the lower front contact of relay 2731,
conductor 2038 of cable 2000, the No. 29 contacts of
identifier-connector relay 2800F, conductor 2845 of cable
2803 to battery through the winding of relay 3204 of the
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fs’iemﬁer to-inform the sender that it may release the identi~‘
e, .

On. a call for which no ticket is to-be printed, the no-
ticketing register relay 203U instead of the ticketing
relay 2031 would be operated in response to. the identi-
fication of the calling line. In this case an obvious cir-
cuit is established for relay 2024. Relay 2036 upon
operating establishes a circuit from ground over the upper
back contact of relay 2049, the inner upper front contact
of relay 2036, the upper back contact of relay 2036, con-
ductor 2042, the No. 14 contacts of the identifier trunk
connector relay 4459F, conductor 740, the No. 1 con-
tacts: of relay 718 of the trunk, conductor 741 to battery
through the lower winding of relay 805. Relay 803
upon operating notifies the trunk that the call is not to be
ticketed and locks through its lower winding and lower
No. 4 contacts gver conductor 811 to ground over the
upper front contact of relay 7#2. Relay 2824 upon op-
erating establishes a circuit from ground over the No. §
back contact of relay 2582, conductor 2567 of cable 2106,
the upper front contact of relay 2624, conductor 2939 of
cable 2000, the No. 32 contacts of identifier-connector re-
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lay 2800F, conductor 2848 of cable 2883 to battery -

through the winding of ne-ticketing register relay 3217
of the sender.
printed the sender will not require any of the calling num-
ber or class information. However, with relay 3217 op-
erated, the. check circuit is completed from battery
through the winding of relay 2538, over conductor 2539

of cable 2509, the No. 26 contacts of identifier-connec- »

tor relay 2800F, conductor 2843 of cable 2803, the
lower No. 1 contacts of relay 3268, the upper front con-
tact of relay 3117, conductor 2926, and thence as traced
to ground at the lower back contact of relay 2338 and,
after relay 2538 operates, the ground through the wind-
ing of relay 2542. Relay 2538 upon operating will con-
nect ground to conductor 3113 to lock relay 3217 and
will cause the operation of relays 2562 and 2537 followed
by the release of relay 2595. If relay 3217 now remains
operated over its Jocking circuit, a circuit will be estab-
lished upon the release of relay 2565 from ground over
the lower contacts of relay 2803, conductor 2635 of
cable 2100, over the back coatact of relay 2503, the
upper- front contact of relay 2538, the front contact of
relay 2542, conductor 2566 of cable 2160, the lower
back contact of relay 2636, the lower front contact of
relay 2630 to battery through the winding of relay 2649,
Relay 20649 upon operating removes ground from the
operating circuit of the no-ticketing relay 803 of the
trunk and over its. lower front contact connects one wind-
ing of relay 2043 to conductor 2042 over which relay 865
was operated. If relay 805 is locked operated, relay 2043
will now operate from such locking ground and will es-
tablish a circuit from ground over the lower front contact
of relay 2040, the front contact of relay 2043, the lower
back contact of relay 2031 and thence as traced to bat-
tery through the winding of relay 3204 of the sender to
inform the sender that it may proceed to release the iden-
tifier.

On calls from an operator’s position, in which case re-
lay 2136 is operated, as previously described, a circuit is
established from ground over its upper contacts, conduc-
tor 2149, strapped over terminals of cross-connecting
rack 2660, to conductor 2661, and to battery through the
winding of the no-ticketing register relay 2036. Relay
20390 thereupon functions as just described to inform
beth the trunk and the sender that no ticket is required.

On calls which are to be denied service, relay 2023
is operated over conductor 2662 which may be strapped
at cross-connecting rack 2660 to be operated through the
joint operation of one of the called office area 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 2023 may be operated over cross-
connections on the rack 2664 and over conductor 2150
when relay 2137 is operated in response to the detection
of signaling current over the sleeve conductor of a call-
ing line during the thousands group test, or over a cir-
cuit. from ground over the middle upper front contact
of relay 2021, conductor 2944, the upper contacts of
coin- class register relay 1645 when operated on a coin
class call, and conductor 2637 over strapping on block
2664. Relay 2023 may also be operated over an ob-

vious circuit controlled by the vacant code relay 2045,

the. circuit of the latter relay being completed over cross-
connections on racks 2617, 2614 and 2611 should the

On this type. of call as no ticket will be o
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calling subscriber dial a vacant code point. When relay
2023 -operates it establishes a. circuit from ground over
the upper back contact of relay 203X, the upper back
contact of relay 2024, the upper front contact of relay
2023, the inner front contacts of relay 2021, conductor
2046, the No. 15 contacts of identifier trunk connector
rejay 4559F, conductor 742, over the No. 4 contacts of
relay 718 to battery through the winding of relay 732 of
the trunk. Relay 732 thereupon operates to inform the
trunk to. release the subscriber with a proper tone signal
or to complete the connection to a special operator’s
position. Relay 732 upon operating, locks over its No.
1 contacts and conductor 811 to ground over the upper
front contacts of relay 7i2.

When the trunk involved in the connection is of the
no-ticketing type, its relay 718 will be arranged to estab-
lish a circuit from ground over the No. 1 contacts of
the trunk identifier connecior relay which has associated
such trunk with the identifier as, for example a relay
corresponding to relay 4569F in which the No. 1 coniact
is shown unwired, thence over conductor 2047 to battery
through the winding of relay 2936 to inform the identifier
that no ticket should be printed. Relay 2836 upon
operating causes the operation of relay 2824 which, as
previously described, signals the sender that the cail .is
of the no-ticketing type. To insure that relay 2036 was
not operated by a trouble ground a check test is made
while it is operated by connecting the winding of relay
2637 to. conductor 2642 over its inner upper front con-
tact. In case relay 2036 has been operated by a false
ground on a trunk circuit that was not of the no-ticket-
ing type, relay 2037 wiil be operated in the circuit pre-
viously traced to battery through the winding of relay
805 of the ticketing trunk and, over its lower contacts,
will connect ground through the winding of relay 2627
to battery and to the trouble indicator to give a trouble
indication. As no identification signal current will be
transmitted to the sleeve of the calling line, and no call-
ing number or class identification will be made on calis
from a no-ticketing trunk, the call will always be com-
pleted. on a no-ticketing basis and no provision is made
to deny service to any routes.

With either relay 2023 operated on a denied-service
call or relay 2024 operated on any no-ticketed call, the

5 circuit of relay 2101 is opened either at the lower back

contact of relay 2023 or at the lower back contact of
relay 2824 so that relay 2101 cannot be operated to start
the calling number and class identification test as pre-
viously described, or if such test has been started prior
to the operation of either relay 2023 or 2024, then to
stop such test.

To insure that there is neo false ground on the circuit
which extends from the winding of relay 865 in the trunk,
thence as traced to conductor 2842, which might give the
trunk a false no-ticketing indication, a circuit is efective
from conductor 2042, over the upper back contact of
relay 2836 and the upper back contact of relay 2636 to
battery through the winding of relay 2048 as scom as
the trunk identifier connector has connected the calling
trunk with the identifier. If a false ground is found,
relay 2048 will operate to establish the circuit of relay
2627 and to give a trouble indication. Also to insure that
there is no false ground on the circuit including conductor
2041 which extends over the contacts of the identifier
connector to the seader and over which circuit a trouble
release signal is sent to the sender when any of the pre-
viously-described trouble conditicns arise in the identi-
fier, the upper winding of test relay 2049 is connected
over the Jower back contact of relay 2089 and con-
ductor 2041 as soon as the identifier is seized by the .
sender. If a false ground is detected, relay 2849 will
operate, lock through its lower winding over its lower
contacts to ground over the upper No. 2 contacts of relay
2002, cause the operation of relay 2827 and give the
trouble indicator a signal.

Whenever either relay 2025 or 2027 operates on any
trouble condition as previously described, relay 2826 is
operated and a circuit is established from battery over
its No. 2 contacts, the lower back contacts of relay 2828,
to the trouble indicator. Assuming that the trouble indi-
cator is idle, the closure of this circuit operates a relay
in the trouble indicator which is instrumental in connect-
ing various leads from the identifier to the trouble indi-
cator for making a lamp record of the condition of the
identifler at the time the trouble was encountered. A cir-
cuit is also established from the 130-volt battery 2784
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over the inner upper contacts of relay 2704, through
resistance 2781E, conductor 2665, over the No. 7 front
contact of relay 2026, conductor 2059, through resistance
2781B and condenser 2781C to ground. Condenser
2781C starts to charge over this circuit and after an
interval of approximately two seconds if the trouble
indicator has not performed. its functions, the potential
from source 2784 becomes applied through resistance
2781D to the left cathode of the tube of timer 2781 and,
since the right cathode of the tube is connected over the
upper normal contacts of anode relay 2781A and con-
ductor 2666 to ground over the upper No. 2 contacts
of relay 2002, the tube will fire across its cathode gap
thereby discharging condenser 2781C and operating the
anode relay 2781A in a circuit from ground over the
cathode-anode gap of the tube through the lower wind-
ing of anode relay 2781A to battery 2784. The anode
relay upon operating locks over its upper alternate con-
tacts to ground on conductor 2666, extinguishes the tube
and establishes a circuit from ground over its lower
contact, conductor 2667, the No. 5 contacts of relay
2026 to battery through the winding of relay 2809. if it
be assumed that the trouble indicator completes its func-
tions before the expiration of the two-second time period,
it causes the operation of relay 2028 in the identifier,
which locks over its lower winding and its lower front
contact to ground over the No. 1 front contact of relay
2026; opens at its lower back contact the circuit over
which the trouble indicator was summoned thus releasing
the trouble indicator and establishes the circuit of relay
2009 which may be traced from battery through its wind-
ing, over the No. 5 contacts of relay 2026, the upper
front contact of relay 2028, conductor 2629 to ground
over the back contact of anode relay 2781A of the trouble
indicator timer 2781.

With relay 2009 operated a signal is transmitted to
the sender from ground over its front contact, conductor
2041 of cable 2000, the No. 65 contacts of identifier-
connector relay 2801F, conductor 2847, over the upper
back contact of relay 3220 to battery through the wind-
ing of relay 3206 of the sender. Relay 3206 operates,
locks over a circuit through its own winding, the wind-
ing of relay 3220, over its inner upper front contact, con-
ductor 3808 to ground over the inner upper front contact
of relay 3801. At its lower back contact relay 3206
opens the previously-traced operating circuit for prefer-
ence relay 2900F of Fig. 29 which releases in turn re-
leasing the identifier-connector relays 2800F and 2801F.
All direct connections between the sender and identifier
are now opened and any operated apparatus of the
identifier is returned to its normal condition. Relay 3206
also establishes a circuit from ground over its upper con-
tacts, conductor 3221, the lower contacts of operated
relay 2802F, conductor 2848 and to battery over the lower
contacts and the lower winding of relay 2930F allocated
to the identifier which gave the trouble release signal.
The purpose of keeping relay 2930F operated is to force
the sender to be connected to another identifier for a
second trial.

When relay 2801F released, the circuit over which
relay 3206 was operated from the identifier is opened
whereupon relay 3220 operates in the locking circuit of
relay 3206 and recloses the start circuit over its lower
front contacts whereupon, with relay 2930F operated, the
start relay of another idle identifier, such for example as
29001, is operated to in turn cause the operation of the
associated identifier-connector relays such as 2800L
and 2801L to associate the sender with such other
identifier. If the second - identifier is successful in
handling the call, relays 3204 and 3208 will be operated in
the manner previously described. - If the second identifier
is, for any reason, unable to handle the call, such identifier
will in the manner described connect ground to conductor
2847 which is now extended over the upper front con-
tact of relay 3220, through the winding of relay 3222
to 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 recomstruction of the called office code, relay
3268 will not have operated and consequently relay
3222, upon operating, establishes a circuit from ground
over the lower No. 4 back contact of relay 3208, through
the winding of relay 3204 to battery and the sender will
proceed to send an all-paths-busy signal to the trunk as
later described. However, if the trouble which caused

10

15

25

30

35

40

45

60

80

85

80

the trouble release was with the identification of the
calling line, relay 3208 will have operated and, in this
case, the sender will proceed to establish a conmection
to the sender monitor operator’s position as soon as the
calling subscriber completes dialing,.

Emergency relays of common class and number circuit

Since only-one common class and number circuit is
provided for each office building and a trouble condi-
tion therein might prevent the identification of any call-
ing line in such building, a set of emergency number cir-
cuit lock-out relays, corresponding to the group of relays
1400F, 14001 and 14060L, and a set of emergency class
circuit lock-out relays, corresponding to the group of
relays 1410F, 14100 and 1410L, are provided. When
all of the relays 1400F, eic. of the group which is in
normal service are normal, a chain circuit is established
from battery through the left winding of relay 1330,
over normal contacts of key 1331, the middle upper
back contact of transfer relay 1307, thence in series over
the lower normal contacts of all lock-out relays 1460F,
etc. to ground, and a second chain circuit is established
from battery through the right winding of relay 1336,
over the inner upper back contact of transfer relay 1307,
thence in series over the upper back contact of lock-out
relay 1460L and the inner upper back contacts of the
other lock-out relays of the group, through resistance
1402 to battery. Relay 1339, however, being differ-
entially 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, relay 1330 operates and
establishes a circuit from ground over its front contact
and the outer left normal contacts of key 1332 to battery
through the winding of iransfer relay 1300. Relay 1360
operates in turn establishing obvious circuits for transfer
relays 1306 and 137 which also operate. With trans-
fer relays 1369, 1306 and 1307 all operated the control
conductors extending to and from the regular group
of lock-out relays 1400F, etc. are transferred to the similar
emergency group of lock-out relays. The previously
traced circuits through the windings of relay 1330 are
now opened and relay 1330 differentially releases but the
slow-to-release relay 1306 has sufficient time to become
locked over its inner lower front contact and the inner
left normal contacts of key 1332 before its operating
circuit is opened by the release of relay 1330. With
transfer relay 1307 operated, the circuit of alarm lamp
1333 is established from battery therethrough, over the
upper front contact of relay 1397, over the outer right
normal contacts of key 1332 to ground and the circuit to
an audible 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 to silence the audible
alarm the key 1332 is operated, thereby transferring the
holding circuit of transfer relay 1300 over the inner
left alternate contacts of key 1332 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 operated to
release the operated transfer relays, to restore the regular
group of lock-out relays to service.

Relay 1349, keys 2341 and 1342 and lamp 1343 are
associated with the transfer relays 13290, 1326 and 1327
and perform similar functions with respect to the sub-
stitution of an emergency group of class circuit lock-out
relays for the regular group of lock-out relays 1410F,
14101 and 1410L.

Cut through of connection at the ticketing trunk

It will be recalled that following the completion of
out-pulsing, relay 3139 was operated. It is desirable to
cut the ticketing trunk through to the transmission con-

.dition as soon thereafter as possible so that there will be

no unnecessary delay to the calling subscriber in complet-
ing the 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 estab-
lished from ground over the upper No. 3 contacts of
relay 3018, conductor 3017, the upper contacts of relay
3139 through the two windings of relay 3151 in series,
the upper contacts of relay 3147, conductor 4629, the
lower No. 2 contacts of cut-through relay 462¢ of trunk

finder 4600, brush 4623, conductor 721, over the lower

contacts of relay 718 to battery through the winding of
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the cut-through relay 710 of the trunk, - With both wind-
ings of relay 3151 included in this. circuit, trunk relay
710 does not operate but relay- 3151 operates and estab-
lishes an obvious circuit for relay 3152 which. operates
and locks over its upper contacts to ground on conductor
3109 and over its inner lower contact short-circuits the
upper: winding of relay 3151 to. increase the current
through trunk relay 710 in the trunk, causing said
trunk relay to operate and lock over its lower Mo, 1
contacts and conductor 811 to ground over-the upper front
contact of relay 712. This locking ground now applied
over the circuit previously traced through the windings
of relay 33151 shunts the lower winding of relay 3151
‘whereupon relay 3151 releases. With relay 3151 re-
leased and relay 3152 operated a circuit is now established
from ground over the back contact of relay 3151, the
lower front contact of relay 3152, conductor 3153, to
battery through the winding of relay 3006 which there-
upon operates and, at its upper and lower No. 4 back
contacts, opens the circuit previously traced over which
out-pulsing has been controlled. Relay 3006 over its
upper No. 2 and lower No, 1 contacts establishes a loop
across the tip and ring conductors 4627 and 4628 ex-
tending from the trunk finder to the sender whereby, re-
lay 3800 of the sender is maintained operated after ifs
previously traced circuit has been opened through the
operation of relay 710 of the trunk as will be presently
described. '

At the trunk upon the cperation of relay 719 the
circuit of relay 709 is opened at the lower No. 4 back
contact of the former relay but relay 709 is now held
operated over its lower No. 2 contacts, conductor 725,
the lower No. 2 back contact of relay 800, conductor

803, to ground over the upper No. 1 contacts of relay

710. Relay 7190 at its upper and lower No. 2 alternate
contacts transfers the circuit previously traced through
the windings of relay 3808 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 700, thence over the
upper No. 2 alternate contacts of relay 710, conductor
726, 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 806 and, over the ring con-
ductor from the calling line to trunk conductor 701,
thence over the lower No. 2 alternate contacts of relay
710, conductor 727, the lower left winding of coil 884
and the upper No. 5 back contact of relay 805 to battery
through the lower winding of relay 866. Relay 896 op-

erates and closes a circuit for holding relay 712 operated, :

said circuit extending from battery through the winding
of relay 712, over conductor 728, contacts of relay 806,
conductor 729 to ground over the inner lower front
contacts of relay 712. Relay 806 is thus under the control
of the calling subscriber to control the holding of the
trunk, Relay 710 also establishes a circuit extending to
the called subscriber’s line which may be traced in part
from tip conductor 809, over the upper No. 4 contacts
of relay 710, conductor 812 through the upper right
winding of repeating coil 804, through the winding of
called supervisory relay 813, conductor 814, the upper
No. 4 back contact of relay 714, conductor 815, through
the lower right winding of coil 804, conductor 816 and
the lower No. 3 contacts of relay 710 to ring conductor
810. Relay 813, however, is polarized and does not re-
ceive current in the right direction at this time to cause
its operation. Relay 710 also connects ground over its
upper No. 3 front contact, the lower front contact of
relay 712, through retard coil 733 and thence to the
sleeve conductor 702 of the trunk.

Response of the called subscriber

'When the called subscriber answers, the direction of
current flowing through the winding of supervisory relay
813 is reversed whereupon it operates to. in turn establish
an obvious circuit for reversing relay 817 which operates.
Thereafter when ground is applied to conductor 907 from
the . miscellaneous - interrupter frame, a circuit is com-
pleted from ground on said conductor, over the lower
No. 2 normal contacts of relay 818, over the lower con-
tacts of relay 817, the lower No. 3 back contact of relay
801, conductor 819, the inner upper contacts of relay
712, conductor 820 to battery through the lower wind-
ing of relay 818. Relay 818 thereupon operates locking
to the direct ground over its lower No, 2 alternate con-
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tacts. and connecting ground over its upper No. 4 con-
tacts and over the lower No. 3 back contact of relay 800
to start conductor 908 extending to the miscellaneous. in-
terrupter frame to start the measurement of a time inter-
val. After two-seconds delay ground will be applied to
conductor 909 at the interrupter frame thereby complet-
ing a circuit over the upper No. 2 contacts of relay 818,
through the upper No. 1 normal contacts and winding of
relay 800, to battery whereupon relay 800 operates and
locks over its upper No. 1 alternate contacts, over the
upper No. 1 back contact of relay 805 and conductor 821
to ground at the upper No. 4 back contact of transfer
relay 709 which latter relay released upon the operation
of relay 800 and the opening of the lower No. 3 back
contact. thereof.

Timing the conversation

With relay 800 operated a circuit is established from
ground over contacts of relay 743, which is operated
once every fifteen .seconds by the telechrom clock op-
erated timer 744, over conductor 745, the lower No. 5
contacts of relay 800, the lower No. 3 back contact of
relay 808, over the upper No. 1 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 950. Thus at fifteen-second intervals the brushes.
of such timing switch are advanced step by step. If the
conversation continues until the switch 950 advances. its:
brushes 952, 954 and 956 to the No. 16 terminals of their
associated arcs, a circuit will be closed from ground ap-
plied to conductor 822, thence as traced through the.
winding of stepping magnet 957 of switch 950 and aiso.
over the upper No. 2 back contact of relay 906, over
brush 956. and the No. 16 terminal of its arc, over the.
lower No, 3 back contact of relay 906 to battery through
the winding of the stepping magnet 903 of the tens tim-
ing switch 900. The operation of magnet 903. will ad-
vance the brushes 901 and 902 of switch 960 one ter-
minal thereby causing the brushes of this switch to ad-
vance one step for each revolution of switch 950. In
this manner, switch 950 is used as a measure of the units.
of conversation time while switch 990 measures the tens.
The terminals 1, 39 and 40 on the arcs of the units switch-
950 are passed by when the tens switch 900 has made one
step. or more- until switch 900 reaches its tenth step posi--
tion. The units switch 950 always passes by its No. 22
position terminal by the establishment of a circuit from
ground on brush 951, the No. 22 position terminal of its
arc and over the interrupter contacts and through the
winding of stepping magnet 957 to battery. ‘The advance
of switches 900 and 950 continue in this manner through-.
out the conversation until 99 minutes have elapsed at
which time, after printing 99 on the ticket as subsequenily
set forth, the switches are restored to normal and another
cyq{’e é)f 99 minutes is begun and proceeds as above de-.
scribed.

Call from two-party message rate line

If the call is from a two-party message rate line it is
necessary to give a momentary reversal from the ticket-
ing trunk toward: the calling line to cut the trunk through
for supervision. This reversal starts as soon as the calling
subscriber completes dialing and the end of dialing re-
lay 3201 has been operated as previously described. When
relay 3201 operates and with register relay 3148 op-
erated from the identifier to register the fact that the
call was from a two-party message rate line, a circuit is
established from battery through the winding of revers-
ing relay 3100, over the back contact of relay 3154, con-
ductor 3155, the inner upper back contact of relay 3217,
the lower front contact of relay 3148, conductor 3156 to
ground over the lower contacts of relay 3201. Relay
3100 upon operating reverses the tip and 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 connection to cut through the connec-
tion. Relay 3100 also establishes an obvious. circuijt for
slow-to-operate relay 3154 which operates 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 3100. Relay 3100 upon releasing re-
stores the tip and ring conductors. to their former con-
dition and with relay 3154 operated establishes.a_circuit,



2,697,748

83

from ground over the upper No. 3 contacts of relay
3010, conductor 3017, the upper contacts of relay 3139
as soon as out-pulsing has been comipleted, through the
two windings of relay 3151 in series, the upper back con-
tact of relay 3100, the lower contacts of relay 3154, the
middle lower contacts of relay 3148, conductor 4629,
the lower No. 2 contacts of relay 4620 of the trunk finder
4600, brush 4623, conductor 721, over the lowér con-
tacts of relay 718 to battery through the cut-through
relay 710 of the trunk. From this point the trunk-cir-
cuit functions as previously described.

Operation of sender-trunk connector

After the identifier transmitted all of the information
to the sender required for the completion of the con-
nection, relay 3204 was operated as a signal to the sender
to complete the establishment of the connection and
that a ticket should be printed. Relay 3204 upon op-
erating locked over its lower No. 4 contacts to ground
on off-normal conductor 3108; connected ground over
its upper No. 1 contacts to conductor 2844 for holding
the various register relays of the sender previously oper-
ated from the identifier to register the calling number and
class information; opened at its lower No. 1 contacts the
previously traced circuit of the identifier preference relay
2900F which thereupon released to in turn release identi-
fier connector relays 2800F and 2801F which completely
disconnect the identifier from the sender and thereby
initiate the release of all operated apparatus of the
identifier and, through the release of relay 2707, the re-
lease of lock-out relay 4558F and connector relay 4559%
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 3018 extending
from battery through the winding thereof over conductor
3019, the upper back contact of relay 3217, the upper
No. 2 contacts of relay 3204, conductor 3620, conductor
4657, over the upper No. 1 contacts of relay 4620 of the
trunk finder, over the lower front contact of relay 4608
to ground applied to conductor 4610 from the sender.
Had the calling trunk been selected by the B trunk finder
4500, a similar circuit would have been established for
relay 3021 over conductor 3022, the next to upper back
contact of relay 3217, the upper No. 3 contacts of relay
3204 and conductors 3023 and 4557, over contacts of a
relay of the trunk finder 4500 corresponding. to relay
4620, and thence to ground over conductor 4610 at the
sender.

Relay 3018 upon operating connects battery through
resistance 3024, over its lower contact to conductor 4633,
thence over the lower No. 1 contacts of relay 4620, brush
4634 of trunk finder 4600, conductor 4635, the upper
contacts of relay 3018, conductor 3024 of cable 3025
allocated to the group of ten ticketing trunks appearing
in the tenth vertical group of the bank of trunk finder
4600 and in which group the calling trunk is located,
through the winding of lock-out relay 4730F 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 hav-
ing access to the same group of trunks if the sender trunk
connector circuit is not being used by another sender.
Relay 4730F operates, locks over its upper alternate con-
tacts to ground, establishes an operating circuit for the
multicontact connector relay 4731F from ground through
the winding of such relay, over the inner lower front
contacts of relay 4730F, through resistance 4750 to bat-
tery and establishes a circuit from battery through re-
sistance 4751, over the middle upper front contact of
relay 4730F, conductor 4752, over the lower No. 3 con-
tacts of relay 3010, the lower No. 3 front contact of
relay 3095, conductor 4630, over the lower No. 3 con-
tacts of relay 4620 and brush 4624 of trunk finder 4608,
conductor 722, through the winding of multicontact relay
4700, conductor 746 to ground over the lower No. 2
back contact of relay 708. With multicontact relays
4731F and 4700 now both operated a plurality of circuit
paths are established from the ticketing trunk to the sender
for the purpose of transferring registered information
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 ver-
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, conductors 4720 and 4721.
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tical rows of terminal sets of the banks of the trunk finders
of the A group, and that each of the sender trunk con-
nector circuits of which one is disclosed in Fig. 47, serves
a group of ten trunks, such connector circuit having a
relay such as 4731F for each sender and ten relays, such
as 4700, 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
in a 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 4500. One of such B group sender trunk
connector circuits is disclosed in Fig. 48. Had the calling
trunk been in a subgroup of the B group of trunks and
sender relay 3021 been operated, then a circuit would
have been established from battery through resistance
3025, over the lower contacts of relay 3021, conductor
4622, thence over the lower No. 1 contacts of the relay
of trunk finder 4500 corresponding to relay 4620, a brush
of such finder, over conductor 4635, the upper contacts
of relay 3021, conductor 3634 of cable 3035, through
the winding of lock-out relay 4830F allocated to the first
sender and to the sender trunk connector circuit of Fig.

5 48, thence over the inner upper normal contacts of other

lock-out relays to ground. Relay 4836F upon operating
causes the operation of multicontact relay 4831F and
the operation of such relay together with the operation
of relay 4800 individual to the calling trunk extends
control conductors from the sender to the ticket printer
of the trunk.

With relays 4700 and 4731F both operated a circuit
is established from ground over the No. 16 contacts of
these relays, conductor 4726 to battery through the wind-
ing of relay 3157. Relay 3157 now operates as-a signal
to the sender that connections have been established to
the trunk through the operation of a sender trunk con-
nector.. With relay 3157 now operated a circuit is estab-
lished from ground over the lower No. 3 contacts of relay
3204, over the lower back contact of relay 3217, con-
ductor 3224, the lower front contact of relay 3157, con-
ductor 3158, brush 3252 of switch 3250 and the normal
terminal of its associated arc through the winding and
interrupter contacts of stepping magnet 3255 to battery.
Magnet 3255 thereupon operates and releases to advance
the brushes of switch 3250 one step whereupon the cir-
cuit of magnet 3255 is opened at brush 3252.

Initiation of ticket printing

With the brushes 3252 and 3254 of switch 32506 on
the No. 2 terminals of their arcs and the printer control
conductors 910 to 925 extended over contacts of relays
4700 and 4731F .of the sender trunk connector and con-
ductors 4710 to 4725 respectively of the sender, a circuit
is established from ground over the lower No. 5 contacts
of relay 3106, conductor 3159 over the normal contacts
of relay 3225, brush 3254 and the No. 2 terminal of its
arc, over the lower No. 2 back contact of relay 3226,
conductor 4724, the No. 2 contacts of relays 4731F and
4700, conductor 924 to the (*) segment of the distributor
of the printer 960, A circuit is also established from a
source of alternating current through the driving motor
961 of the printer, which is coupled to the driving shaft
of the printer through a friction clutch (not shown), con-
ductor 925, the No. 1 contacts 6f relays 4700 and 4731F,
conductor 4725, over the inner lower back contact of
relay 3217 to ground over the lower No. 3 front contact
of relay 3204 whereupon the motor operates to rotate
the typewheel and to advance the distributor brush 962
over the distributor segments until it engages the seg-
ment to which ground potential has been applied, at which
time a circuit is completed from ground over that seg-
ment, over the brush 962 and ring 963 to battery through
the winding of print magnet 964. The armature of mag-
net 964 carries a stabber which enters a slot in the dis-
tributor when the selected character has been 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 964 are closed whereupon
ground is connected over conductors 920 and 921, the
Nos. 20 and 19 contacts of relays 4700 and 4731F, to
With ground connected to
" conductor 4721-the circuit of relay 3225 is completed
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and rélay 3225 operates, locking over its lower contacts
to' ground connected to conductor 4720; establishing a
circuit for stepping magnet 3255 which may be traced
from ground on conductor 4720, over the lowet comntacts
of relay 3225, the lower No. 2 front contact of relay 3204,
the No. 2 terminal of the arc of switch 3250 with which
brush- 3252 is engaged, over the interrupter contacts and
through the winding of maguet 3235 to battery and open-
ing at it§ upper contacts the previously tracéd circuit of
print magnet 964. Magnet 964 thereupon releases and
when the stabber is entirely removed from the slot the
Iocking circuit of relay 3225 is opened and relay 3225
releases in turn releasing magnet 3255 to advance the
brishes 3252 and 3254 of switch 3250 to the No. 3
terrhinals of their arcs. Magnet 964 upon releasing also
permits the motor 961 to again rotate the typewheel and
brush arm 962 of the printer. When the brush 3254
eéngages with the No. 3 terminal of its arc, the ticket
printer is controlled in the manner just described to print
a second asterisk on the ticket whereupon the brushes
3252 arid 3254 of switch 3250 are again advanced to the
No. 4 tetmiinals of their arcs.

Printing calling office code

It having been assumed that relay 2950 of the office
unit régister 2960 has been operated to register the office
unit designation of the calling line, the sender rnow pro-
ceeds to control the ticket printer to print the three office
code digits of the directory number of the calling line.
For this purpose the cross-coninection terminals 2927,
2928 and 2929 are cross-connected to thé teérminals dis-
closed in the lower left portion of Fig. 38 whose digit
valuies correspond to the three code letters of the calling
office designation. It will be assumed that the calling

office has the office name Audubon and that consequently

terminal 2927 is connected to the No. 2 terminal of Fig.
38, terminal 2928 is connected to the No. 8 terminal
and terminal 2929 is connected to the No. 3 terminal.

When brush 3254 engages the No. 4 terminal of its
arc, a circuit is established from. ground applied thereto
over the normal contacts of relay 3225, the upper No. 3
back contact of relay 3227, the upper No. 3 back contact
of relay 3226, conductor 3228, the No. 4 contacts of
relay 2950, terminal 2927 strapped to the No. 2 terminal
of Fig. 38, conductor 4712, the No. 5 contacts of relays
4731F and 4700, conductor 912 to the No. 2 distributor
segment of the printer. - In the manner previously de-
scribed the rotation of theé printer typewheel is arrested
by the operation of print magnet 964 when the brush 962
éngages the No. 2 segment, 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. 5 terminals
of their arcs. :

With brush 3254 engaged with the No. 5 terminal of
its arc, a circuit is established from ground thereover,
over the upper No. 2 back contact of relay 3227, the upper
No. 2 back contact of relay 3226, conductor 3229, the
No. 2 contacts of relay 2950, terminal 2928 strapped to
the No. 8 terminal of Fig. 38, conductor 4718, the No. 11
contacts of relays 4731F and 4709, conductor 918, to
the No. 8 distributor segment of the printer. In the
manner previously described the rotation of the printer
typewheel is arrestéd by the operation of print magnet
964 when the brush 962 engages the No. 8 segment, the
nurneral 8 is printed on the ticket and switch 3250 of the
sender is controlled to advance its brushes 3252 and 3254
to the No. 6 terminals of their arcs.

With brush 3254 engaged with the No. 6 terminal of
its arc, a circuit is established from ground thereover,
over the upper No. 1 back contact of relay 3227, the
upper No. 1 back contact of relay 3226, conductor 3230,
the No. 1 contacts of relay 2950, terminal 2929 strapped
to the No. 3 terminal of Fig. 38, conductor 4713, the
No. 6 contacts of relays 4731F and 4700, conductor 913
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
964 when the brush 962 engages the No. 3 ségment, the
numeral 3 is printed on the ticket and switch 3250 of
the sender is controlied to advance its brushes 3252 and
3254 to the No. 7 terminals of their arcs.

With brush 3254 engaged with the No. 7 terminal of
its arc, a circuit is established from ground thereover,
over the lower No. 3 back contact of relay 3226, conduc-
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conductor 923 to the (—) distributor ségment of the
printer. In the manner previously described the rota-
tion of the printer typewheei is arrested by the operation:
of the print magnet 964 when the brush 962 engages the:
(~—) segment, a dash is printed on the ticket and switch
3250 of the sender is controlled to advance brushes 3252
and 3254 to the No. 8 terminals of their arcs.

Printing the calling line number

It has been assumed that the calling line number was
9095. Consequently with brush 3254 engaged with the
No. 8 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
3303 and the middle lower contacts of relay 3305 of the
thousands digit register 3369, the No. 9’ terminal strapped
to the No. 9’ terminal of Fig. 38, conductor 4719, the
No. 12 contacts of relays 4731F and 4700 and conductor
919, to the No. 9 distributor segment of the printer. In
the manner previously described, the rotation of the
printer typewheel is arrested by the operation of print
magnet 964 when the brush 962 engages the No. 9 seg-
ment, the numeral 9 is printed on the ticket and switch
3250 of the sender is controlled to advance its brushes
3252 and 3254 to the No. 9 terminals of their arcs.

With brush 3254 engaged with the No. 9 terminal of
its arc, a circuit is established from ground thereover,
over the upper No. 2 back contact of relay 3231, con-
ductor 3233, the upper contacts of relay 3324 and the
lower contacts of relay 3325 of the digit register 3320,
the No. 0’ terminal strapped to the No. 0’ terminal of
Fig. 38, conductor 4719, the No. 13 contacts of relays
4731F and 4790, and conductor 91¢ to the No. 0 dis-
tributor segment of the printer. In the manner previ-
ously described the rotation of the printer typewheel is
arrested by the operation of print magnet 964 when the
brush 962 engages the No. 0 segment, the numeral 0 is
printed on the ticket and switch 3250 of the sender is
controlled to advance its brushes 3252 and 3254 to the
No. 10 terminals of their arcs.

With brush 3254 engaged with the MNo. 10 terminal
of its arc, a circuit is established from ground thereover,
over the upper No. 1 back contact of relay 3231, con-
ductor 3234, the upper contacts of relay 3343 and the
middle lower contacts of relay 3345 of the tens register
3349, the No. 9’ terminal strapped to the No. 9’ terminal
of Fig. 38, conductor 4719, the No. 12 contacts of relays
4731F and 4700 and conductor 919 to the No. 9 dis-
tributor segment of the printer. In the manner previ-
ously described the rotation of the printer typewheel is
arrested by the operation of the print magnet 964 when
the brush 962 engages the No. 9 segment, the numeral 9
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 arcs.

When the brush 3254 engages with the No. 11 terminal
of its arc, a circuit is established from ground thereover,
over the lower No. 1 back contact of relay 3231, con-
ductor 3235, the upper contacts of relay 3362 and the
middle upper contacts of relay 3363 of the units register
3360, the No. 5’ terminal strapped to the No. 5’ terminal
of Fig. 38, conductor 4715, the No. 8§ contacts of relays
4731F and 476¢ and conductor $15 to the No. 5 dis-
tributor segment of the printer. In the manner previ-
ously described the rotation of the printer typewheel is
arrested by the operation of the print magnet 964 when
the brush 962 engages 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. 12 terminals of their arcs. With brush 3254 en-
gaged with the No. 12 terminal of its arc ground is con-
nected thereover to conductor 4723 and thence as traced
to the (—) distributor segment of the printer whereupon
a dash is printed upen the ticket and switch 3250 is con-
trolled to advance the brushes 3252 and 3254 into engage-
ment with the No. 13 terminals of their arcs.

Seizure of the month, day and hour circuit

With brush 3254 engaged with the No. 13 terminal -of
its arc a circuit is established from ground thereover,
over conductor 3236 of cable 3245 to battery through
the winding of relay 3620 whereupon this relay operates
and esablishes an obvious circuit for relay 3621 which
also operates and locks over its inner lower contacts, the

tor ‘4723, the No. 3 contacts of relays 4731F and 4700, 85 lower back contacts of relay 3623 to ground on con-
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ductor 3108. Relay 3621 further closes a circuit for the
preference relay of the first available month, day and
hour circuit. It will be assumed that the first month,
day and hour circuit disclosed in full in Figs. 49 to 52,
inclusive, has been constituted the first preference to
the sender disclosed in Figs. 28 to 43, inclusive, by the
cross-connection of terminal 3625 to terminal 3626 in
Fig. 36 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 3600F, allocated to this month, -day
and hour circuit and to the No. 0 sender, over the upper
back .contact of the month, day and hour circuit busy
relay 3630F, allocated to this month, day and hour
circuit and to the No. 0 sender, over the strapped termi-
nals 3625 and 3626 and the lower contacts of relay 3621
and through resistance 3624 to battery. Relay 3600F
thereupon operates; locks to ground over its lower alter-
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nate contacts; removes operating ground from preference -

relays 3601F to 3619F, allocated to the same month, day
and hour circuit and to all other senders, so that no
other sender may cause the seizure of this month, day
and hour circuit; and establishes a circuit from ground
over the upper normal contacts of preference relay 3619F,
thence in series over the upper normal contacts of other
preference relays allocated to the same month, day and
hour circuit, over the upper front contact of relay 3600F,
conductor 3627, through the winding of connector relay
3700F, allocated to the first month, day and hour circuit,
to battery and ground. Relay 3706F then operates to
extend control 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 3630F would have been operated
and the circuit previously traced over terminal 3625
would have been extended over the upper front contact
of relay 3630F and the upper front contacts of the busy
relays of succeeding busy month, day and hour circuits,
thence over 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 circuit. 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 363¢L, through the wind-
ing of the preference relay 3608L of such month, day
and hour circuit to ground over the normal contacts of
preference relay 3619L of such month, day and hour
circuit allocated to the last sender. It is to be noted that

the last month, day and hour circuit is the first choice -

preference for the last sender and the last choice prefer-
ence for the first sender.

With the connector relay 3700F operated, a circuit is
established from ground over its No. 25 contacts, con-

ductor 3720 to battery through the windings of relays ;

4900 and 4901 in parallel, which operate and connect
ground to conductors such as 3628 of cable 3629 ex-
tending to the upper windings of all busy relays 3630F
to 3649F allocated to the first month, day and hour
circuit and thence through such relays to battery as
illustrated in connection with relay 3630F. < All such
busy relays therefore operate with the exception of re-
lay 3630F whose upper winding is shunted over conductor
3622 and the No. 1 contacts 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 4903 which thereupon operates and
connects ground over its lower outer contacts, to battery
through the windings of relays 4904 and 4905 and over
the No. 2 contacts of relay 4902 to conductor 3722. Re-
lay 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 5200
to battery to prevent relay 5200 from releasing if at
the time operated, and to cause the switches of the month,
day and hour circuit to advance during the time that
the circuit is in use with a sender. Relays 4904 and
4905 also extend the control conductors 3640 to 3651
from the terminals of Fig. 36 which are cross-connected
to the similarly designated terminals of Fig. 38, over
contacts of connector relay 3700F, conductors 3740 to
3751, inclusive, over contacts of relays 4904 and 4905,
through associated resistances, through the common re-
sistance 4907, over the No. 8 back contact of relay 4902
through the upper winding of polarized relay 4908, the
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No. 8 contacts of relay 4905 and the back contact of
relay 4909 to battery. A circuit is also established from
ground over the No. 1 contacts of relay 4905, the No.
10 contacts of relay 4904, the inner upper contacts of
relay 4903 to battery through the winding of start re-
lay 4909. Relay 4809 operates over this circuit and
after an interval as determined by its slow-to-operate
characteristic, removes battery at its lower back con-
tact from the circuit traced through the upper wind-
ing of relay 4908 and over the control conductors ex-
tending to the segments of the ticket printer. If a ground
does exist on any control conductor relay 4908 will
operate prior to the operation of relay 4989 and will
in turn cause the operation of relay 4910 over a circuit
extending from ground on conductor 3722 over the right
contact of relay 4908, 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. 4911
and to establish a circuit from ground over its upper
contacts, conductor 3723, the No. 3 contacts of con-
nector relay 3760F, conductor 3724 to the sender timing
circuit as a signal that trouble exists on a control con-
ductor.

It will be assumed, however, that no ground condi-
tion is found and that relay 4909 operates, in turn op-
erating relay 4902. Relay 4902 then locks over its No.
5 contacts to ground over conductor 3722; lights lamp
4914 over its No. 3 contacts; connects ground over its
No. 6 contacts and conductor 4906 for holding relay
5200 operated; establishes a holding circuit for relays
4900 and 4901 over its No. 9 contacts and opens the
operating circuit -of relay 4903 at its No. 4 contacts.
With relays 4992 and 49¢9 both operated, the control
conductors are connected over the lower front contact
of relay 4909, the No. 8 contacts of relay 4905, through
the upper winding of relay 4908 to ground over the No.
8 front contact of relay 4902 in order to check for
crosses between the control conductors. During the time
that the winding of relay 4908 is thus connected to the
control conductors, the printer distributor brush 962 is
rotating and successively connecting battery through the
print magnet 964 to the control conductors for approxi-
mately .013 second. If a cross occurs between two of
these conductors this battery curreant will be closed
through two of the resistances shown at the right of re-
lays 4904 and 4905, such as 4912, thereby increasing the
current through the upper winding of relay 4908 to a
value required for its operation. - To render relay 4908
slightly slow to operate to prevent its operation by the
momentary short-circuit established between adjacent
control conductors as the distributor brush 962 advances
from one segment to the next, condenser 4913 is con-
nected in parallel with the upper winding of relay 4968
by the opening of the No. 8 back contact of relay 4992.
If a cross is found, relay 4908 upon operating causes
the operation of relay 4910 to light alarm lamp 4911
and to return a trouble signal to the sender.

It will be assumed that no cross is found and that
therefore relays 4908 and 4910 do not operate and
that therefore with relays 4902 and 4909 operated and
relay 4903 released, relays 4904 and 4905 are released
whereby the month, day and hour circuit is prepared
for the transfer of information 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 been positioned to
record the time, month and day as December 25, 9.36.

Printing the month

It will be recalled that when switch 3250 of the sender
advanced brush 3254 into engagement with the No. 13
terminal of its arc, relays 3620 and 3621 were operated.
‘When these relays are operated ground is applied over the
upper contacts of relays 3621 and 3620 tc conductoss
4720 and 4721 whereby stepping relay 3225 of the
sender is controlled in the manner previously described
in connection with the operation of print magnet 964
to cause the operation and release of stepping magnet
3255 to advance the brushes 3252 and 3254 of switch
3250 to the No. 14 terminals of their arcs. When brush
3254 is in engagement with the No. 14 terminal of its
arc, a circuit is established from: ground thereover, over
conductor 3237 of cable 3245, the No. 10 contacts of
relay 3700F, conductor 3752, the No. 1 back contact
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of relay 4904, the No. 7 back contact of relay 4905,
the No. 7 contacts of relay 4902, the back contact of
relay 4910, conductor 4915, brush 5104 of the month
switch (the brushes 5101 to 5105 of which are assumed
to be engaging the No. 12 terminals of their arcs to
register the month to be December), thence over the
upper back contact of relay 5000, conductor 3741, the
No. 21 contacts of relay 3700F, conductor 3641 to the
No. 1 terminal of Fig. 36 strapped to the No. 1 terminal
of Fig. 38, conductor 4711, the No. 4 contacts of relays
4731F and 47090, conductor 911 to the No. 1 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. 1 segment, the numeral 1 is printed
on the ticket and switch 3250 of the sender is controlled
to advance its brushes 3252 and 3254 to the No. 15 ter-
minals of their arcs.

With brush 3254 engaged with the No. 15 terminal of
its arc, a circuit is established from ground thereover,
over conductor 3238 of cable 3245, the No. 9 contacts
of relay 3700F, conductor 3753, brush 5105 of the month
switch engaged with the No. 12 terminal of its arc, con-
ductor 3742, the No. 20 contacts of relay 3760F, con-
ductor 3642, the No. 2 terminal of Fig. 36 strapped to
the No. 2 terminal of Fig. 38, conductor 4712, the No. 5
contacts of relays 4731F and 4700, conductor 912 to the
No. 2 distributor segment of the printer. In the manner
previously described the rotation of the printer typewheel
is arrested by the operation of print magnet 964 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 3252 and 3254 to the
No. 16 terminals of their arcs.

Printing the day of the month

With brush 3254 engaged with the No. 16 terminal of
its arc, a circuit is established from ground thereover,
over conductor 3239 of cable 3245, the No. 8 contacts
of relay 3700F, conductor 3754, brush 5114 of the day-
tens switch (the brushes 5111 to 5114 of which are as-
sumed to be engaging the No. 3 terminals of their arcs
to register the tens digit 2 of the twenty-fifth day of
the month), thence over conductor 3742 and as previ-
ously traced to the No. 2 distributor segment of the
printer. In the manner previously described, the rota-
tion of the printer typewheel is arrested by the operation
of the print magnet 964 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 3252 and 3254 to the No. 17 terminals of
their arcs.

With brush 3234 engaged with the No. 17 terminal of
its arc, a circuit is established from ground thereover,
over conductor 3240 of cable 3245, the No. 7 contacts
of relay 3760F, conductor 3755, brush 5125 of the day-
units switch (the brushes 5121 to 5125 of which are as-
sumed to be engaging the No. 5 terminals of their arcs
to register the units digit 5 of the twenty-fifth day of the
month), thence over conductor 3745, the No. 17 contacts
of relay 3700F, conductor 3645, the No. 5 terminal of
Fig. 36 strapped to the No. 5 terminal of Fig. 38, thence
over conductor 4715, the No. 8 contacts of relays 4731F
and 4700, conductor 915 to the No. 5 distributor seg-
ment 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. 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. 18 ter-
minals of their arcs.

Printing the hour of the day

With brush 3254 engaged with the No. 18 terminal of
its arc, a circuit is established from ground thereover, over
conductor 3241 of cable 3245, the No. 6 contacts of relay
3700F, conductor 3756, brush 5134 of the hour-tens
switch (the brushes 5131 to 5134 of which are assumed to
be engaging the No. 1 terminals of their arcs to register
the tens digit zero of the hour of the day), conductor
3740, the No. 2 contacts of relay 3700F, conductor 3640,
the No. 0'terminal of Fig. 36 strapped to the No. 0 ter-
minal of Fig. 38 and thence as previously traced to the
No. 0 distributor segment of the printer. In the manner
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previously described the rotation of the priater typewheel .

is-arrested by the operation of the print magnet 964 when

90
the brush 962 engages the No. 0 segment, the numeral 0
is printed on the ticket and switch 3250 of the sender
is controlled to advance its brushes 3252 and 3254 to the
No. 19 terminals of their arcs. i

With brush 3254 engaged with the No. 19 terminal of
its arc, a circuit is established from ground thereover,
over conductor 3242 of cable 3245, the No. 5 contacts of
relay 3700F, conductor 3757, brush 5145 of the hour-
units switch (the brushes 5141 to 5145 of which are as-
sumed to be engaging the No. 10 terminals of their arcs
to register the units digit 9 of the hour of the day), con-
ductor 3749, the No. 13 contacts of relay 3700F, conduc-
tor 3642, the No. 9 terminal of Fig. 36 strapped to the
No. 9 terminal of Fig. 38 and thence as previously traced
to the No. 9 distributor segment of the printer. In the
manner previously described, the rotation of the printer
typewheel is arrested by the operation of print magnet
964 when the brush 962 engages the No. 9 segment, the
numeral 9 is printed on the ticket and switch 3250 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 terminal of
its arc, a circuit is established from ground thereover,
over conductor 3243 of cable 3245, the No. 4 contacts of
relay 3706F, conductor 3758, brush 5154 of the tenth of
an hour switch (the brushes 5151 to 5154 of which are
assumed to be engaging the No. 7 terminals of their arcs
to register the sixth tenth of an hour division or the
thirty-sixth minute of the hour), conductor 3746, the
No. 16 contacts of relay 3700F, conductor 3646, the No.'
6 terminal of Fig. 36 strapped to the No. 6 terminal of
Fig. 38, conductor 4716, the No. 9 contacts of relays
4731F and 4700, conductor 916 to the No. 6 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. 6 segment, the numeral 6 is printed
on the ticket and switch 3250 of the sender is controlled
to advance its brushes 3252 and 3254 to the No. 21 ter-
minals of their arcs. v

With brush 3254 engaged with the No. 21 terminal of
its arc, a circuit is established from ground thereover, over
conductor 3244 of cable 3245 to battery through the
winding of relay 3623. Relay 3623 upon operating re-
leases relay 3621 which in turn releases preference relay
3600F followed by the release of connector relay 3700F.
Connector relay 3700F upon releasing disassociates the
month, day and hour circuit from the sender whereupon
the operated relays 4900, 4901, 4902 and 4909 thereof
release. The operated busy relays 3631F, etc. are now
released and the first month, day and hour circuit is
again made available to other senders. Relay 3623 upon
operating also connects ground to conductors 4720 and
4721 whereby stepping relay 3225 of the sender is oper-
ated and then released to advance the brushes 3252 and
3254 of switch 3250 to the No. 22 terminals of their arcs.
When brush 3254 engages the No. 22 terminal of its arc,
ground is connected thereover to conductor 4723 whereby
the printer is controlled to print a dash on the ticket and
the switch 3250 is controlled to advance its brushes 3251
and 3253 into engagement with the No. 1 terminals of
their arcs.

Printing the sender and identifier numbers

Upon the engagement of brush 3253 with the first ter-
minal of its arc, a circuit is established from ground there-
over, over conductor 3246 to terminal (SD) of Fig. 38
which is cross-connected to one of the digit terminals in
accordance 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 00. Therefore, the terminal (SD) is cross-
connected to the No. 0 terminal which is in turn connected
as previously described to the No. 0 distributor segment
of the printer. When, therefore, the brush 962 has been
rotated into engagement with the No. 0 segment, print
magnet 964 is energized to arrest the rotation of the type-
wheel, to print the tens digit 0 of the sender number on
the ticket and to control the advance of the brushes of
switch 3250 of the sender into engagement with the No.
2 terminals of their respective arcs in the manner pre-
viously described. With brush 3253 engaged with the No.
2 terminal of its arc, a circuit is now established from
ground thereover over conductor 3247 to terminal (SD1)
of Fig. 38 which is cross-connected to the No. 0 terminal
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in turn connected with the No. 0 distributor segment of
the printer. In the manner previously described the units
digit 0 of the sender number is printed on the ticket and
the switch 3259 of the sender is controlled to advance its
brushes 3251 and 3253 into engagement with the No. 3
terminals of their arcs. -

With brush 3233 engaged with the No. 3 terminal of
its arc a circuit is now established from ground thereover,
over conductor 3248, the lower No 1 contacts of relay
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 therefore
relay 2802F is operated, the terminal (ID) is strapped to

10

the No. 0 terminal connected as previously described to

the No. 0 distributor segment of the printer whereby the
numeral 0 is printed on the ticket and switch 3250 of the
sender is controlled to advance its brushes to their re-
spective- No. 4 position terminals. Had the identifier
used been other than the No. 0, then the terminal (ID)
associated with the relay 2802 individual thereto would
be connected te the corresponding digit terminal of Fig.
38 indicative of the number of such identifier. When the
brush 3253 engages the No. 4 terminal of its arc, ground
is applied thereover to conductor 4723 whereby the printer
is controlled to print a dash on the ticket after which the
brushes 3251 and 3253 are advanced to the No. 5 termi-
nals of their arcs.

Printing the called office code

With brush 3253 engaged with the No. 5 terminal of its
arc a circuit is established from ground thereover over
conductor 3256, over the lower No. 3 contacts of relay
3404 and the lower No. 2 contacts of relay 3402 of the A
code digit register 3400, the No. 6’ terminal cross-con-
nected to the No. 6’ terminal of Fig. 38, conductor 4716,
thence as previously fraced to the No. 6 distributor seg-
ment of the printer. In the manner previously described,
when the brush 262 engages the No. 6 segment, print mag-
net 964 will arrest the rotation of the type-wheel, the num-
ber 6 is printed on the ticket and the switch 3250 of the
sender is controlled to advance its brushes 3252 and 3253
into engagement with the No. 6 terminals of their arcs.

A circuit is now established over brush 3253, conductor
3257, over the lower No. 4 contacts of relay 3423 and the
upper No. 2 contacts of relay 3421 of the B code digit
register 3420. the No 2’ terminal strapped to the No. 1
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. 2 segment, print magnet 964 operates to
arrest the rotation of the type-wheel, the numeral 2 is
printed on the ticket and the switch 325@ of the sender
is controlled to advance its brushes 3251 and 3253 into
engagement with the No. 7 terminals of their arcs.

A circuit is now established over brush 3253, conductor ¢

3258, over the No. 3 lower back contact 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 3500,
terminal No. 7’ strapped to the No. 7’ terminal of Fig. 38,
conductor 4717 over the No. 10 contacts of relays 4731F
and 4700. and conductor 917 to the No. 7 distributor seg-
ment of the printer. In the manner previously described.
when the brush 962 engages the No. 7 segment, print
magnet 964 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 advance its brushes
into engagement with the No. 8 terminals of their respec-
tive 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 terminal of
its arc, a circuit is completed from ground thereover, over
conductor 4722, the No. 14 contacts of relays 4731F and
4700 and conductor 922 to battery through the cut mag-
net 965 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 de-
tached for dispatch to the business office, and ground
is connected to conductors 920 and 921 and thence as
traced to conductors 4720 and 4721 for controlling switch
3250 of the sender to engage its brushes 3251 and 3253
with the No. 9 terminals of their arcs and to release the
cut magnet 965 of the printer. With brush 3253 en-
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established from ground thereover, over conductor 3259,
the back contact of relay 3026, conductor 4723 and thence
as traced to the (—) distributor segment whereupon the
printer is controlfled to print a dash on the ticket and
the switch 3250 of the sender is controlled 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 termi-
nal of its arc a circuit is established from ground there-
over, over conductor 3260 of cable 3265, the upper No.
2 contacts of relay 4302, which was operated from the
identifier to indicate 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 reg-
istered in the register 4010, over conductor 4037, 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 register 49010 (it having been assumed
relay 4011 thereof has been operated to register the
thousands digit 1 of the called line number), terminal No.
1" strapped to terminal No. 1’ of Fig. 38 and thence
as traced to the No. 1 distributor segment of the printer.
In the manner previously described the rotation of the
type-wheel of the printer is arrested in a position to print
the numeral 1 on the ticket and the switch 32356 of the
sender is controlled to advance its brushes into engage-
ment with the No. 11 terminals of their respective arcs.

With brush 3253 in engagement with the No. 11 termi-
nal of its arc, a circuit is established from ground there-
over, over conductor 3261 of cable 3265, 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 4923 and the lower No. 2 back
contact of relay 4026 of the register 4020 (it having
been assumed that relays 4921 and 4022 therecof have
been operated to register the hundreds digit 3 of the
called line number), terminal No. 3’ strapped to terminal
No. 3’ of Fig. 38 and thence as traced to the No. 3
distributor segment of the printer. In the manner pre-
viously described, the rotation of the type-wheel of the
printer is arrested in a position to print the numeral 3
on the ticket and the switch 3250 of the sender is con-
trolled to advance its brushes into engagement with the
No. 12 terminals of their respective arcs.

With brush 3253 in engagement with the No. 12 termi-
nal of jts-arc a circuit is established from ground there-
over, over conductor 3262 of cable 3265, 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 4101, the lower No. 3 front contact of
relay 4104, the lower No. 3 back contact of relay 4166
of the register 4100 (it having been assumed 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.
7 contacts of relays 4731F and 4700, conductor 914 to
the No. 4 distributor segment of the printer. In the
manner previously described the rotation of the type-
wheel 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 advance its brushes into engage-
ment with the No. 13 terminals of their arcs.

With brush 3253 in engagement with the No. 13 ter-
minal of its ar¢ a circuit is established from ground there-
over, over conductor 3263 of cable 3265, the lower No. 5
contacts of relay 4306, conductor 4122, the lower No. 2
back contact of relay 4112, the lower No. 3 front con-
tact of relay 4111 and the upper No. 1 contacts of relay
4114 of the register 4110 (it having been assumed that
relay 4111 and relay 4114 thereof have been operated to
register the units digit 5 of the called line number), ter-
minal No. 5’ strapped to terminal No. 5’ of Fig. 38 and
thence as traced to the No. 5 distributor segment of the
printer. In the manner previously described the rotation
of the type-wheel of the printer is arrested in a posi-
tion to print the numeral 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 respec-
tive arcs.

It has been assumed that the no-sender delay relay 3125
has been operated from the identifier and therefore when
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the brush 3253 engages the No. 14 terminal of its arc, a
circuit is established from ground thereover, over the
upper contacts of the end-of-dialing relay 3201, conductor
3266, the lower No. 3 contacts of relay 3125, conductor
4723 and thence as traced to the (—) distributor segment
of the printer. In the manner previously described, a
dash is printed on the ticket and the switch 3250 of the
sender is controlled to advance its brushes into engage-
ment with the No. 15 terminals of their respective arcs.
Upon engaging the No. 15 terminal of its arc brush 3253
reconnects ground directly to conductor 4723 whereupon
an additional dash is printed on the ticket and the brushes
of the switch 3250 are advanced into engagement with the
No. 16 terminals of their respective arcs.

Printing the class of the calling line

It has been assumed that the calling subscriber is en-
titled to local class service and that therefore local class
-register relay 3145 has been operated. Since the ticket

printer is not arranged to print letters, the class registra- 2

tion must be printed as an identifying numeral on the
ticket. It will be assumed that for the local class the nu-
meral 5 must be printed, for the extended class the nu-
meral 9 must be printed and for the foreign exchange class
the numeral 3 must be printed and that for the purpose of
printing the numeral S to indicate the local class the ter-
minal (LC) of Fig. 38 connected over conductor 3160
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 indicate the extended class

the terminal (EX) of Fig. 38 connected over conductor -

3161 to the inner lower front contact of extended service
register relay 3144 is strapped to terminal 9 and that for
the purpose of printing the numeral 3 to indicate the
foreign class the terminal (FE) of Fig. 38 connected over
conductor 3162 to the inner lower front contact of the
foreign exchange register relay 3146 is strapped to ter-
minal 3. Since it has been assumed that register relay
3145 has been operated, then when brush 3253 engages
the No. 16 terminal of its arc, a circuit is completed from
ground applied thereover, over the lower No. 3 back con-
tact of relay 3231, conductor 3267, the inner lower front
contact of relay 3145, conductor 3160, terminal (LC) of
Fig. 38 strapped to terminal No. 5, conductor 4715 and
thence as traced to the No. 5 distributor segment of the
printer. In the manner previously described the numeral §
is printed on the ticket and switch 3250 of the sender is
controlled to advance its brushes into engagement with
the No. 17 terminals of their respective arcs.

Printing the charge rate

It has been assumed that the charge rate relays 3827
and 3829 of Fig. 38 have been operated from the identifier
to register the rate at which the call should be charged.
When therefore brush 3253 engages the No. 17 terminal
of its arc, a circuit is established from ground thereover,
over the lower No. 2 back contact of relay 3231, conduc-
tor 3268, the lower contacts of relay 3827 and the
upper No. 2 contacts of relay 3829 of the rate register
3850, to terminal No. 2’ strapped to the No. 2’ terminal
connected to conductor 4712 and thence as traced to the
No. 2 distributor segment of the printer. In the manner
previously described the numeral 2 is printed on the ticket
and switch 3250 of the sender is controlled to advance its
brushes 3251 and 3253 into engagement with the No. 18
terminals of their arcs.

It will be recalled that when the party test was made
by the sender, relay 3131 operated to register the fact
that the calling subscriber was a tip party on a two-party
line. With relay 3106 operated, as previously described,
a circuit was established from ground over the upper No.
3 contact of relay 3006, conductor 3027, the upper front
contact of relay 3131 to battery through the winding of
relay 3028, whereupon relay 3028 operated. . If relay
3131 had not operated, then relay 3029 would have oper-
ated from ground on conductor 3027 over the upper
back contact of relay 3131. With relay 3028 operated
a circuit is established from battery through the winding
of relay 3026 over the upper contacts of relay 3028, the
back contact of relay 3013, the upper No. 5 contacts of
relay 3010, the lower No. 2 contacts of relay 3005, to
ground at the upper back contact of relay 3007, and
relay 3026 operates. When brush 3253 of switch’ 3250
engages the No. 18 terminal of its arc, a circuit is estab-
lished thereover, conductor 3269, the lower contacts of
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relay 3028, the upper front contact of relay 3157, con-
ductor 4727, the No. 17 contacts of relays 4731F and
4700, conductor 927 through the lower winding of relay
708 to battery. - Relay 708 thereupon operates and locks
from battery through resistance 749, its upper winding
and upper No. 1 contacts, over conductor 747 to ground
over the upper No. 5 contacts of relay 800, and also locks
in another circuit from battery through its lower winding
and over its lower No. 4 contacts and conductor 811 to
ground over the upper contacts of relay 712. On “Don’t
answer” calls, relay 708 releases upon the. release of relay
712, but on “Answer” calls, relay 708 remains operated.
Relay 708, upon operating, opens at its lower No. 2 back
contact the previously traced circuit for relay 3157 of
the sender, which now releases and, with relay 3026 oper-
ated, establishes a circuit from ground over brush 3253
and the No. 18 terminal of its arc, conductor 3269, the
lower contacts of relay 3028, the upper back contact of
relay 3157, conductor 3259, the front contact of relay
3026, conductor 3030 to battery through the winding of
sender release relay 3103. Relay 3103 thereupon oper-
ates, locks over its lJower contacts to off-normal ground
on conductor 3102 and, at its inner normal contacts, opens
the circuit through the windings of relay 3800.

Relay 3800 thereupon releases in turn releasing relays
3801, 3802 and 3196 and removing holding ground from
conductor 4610 extending to the trunk finder to initiate
the release of the trunk finder. Relay 3106, upon releas-
ing, 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 3204
releases it establishes a circuit from ground over its lower
No. 2 back contact, over the strapped terminals of arcs
of switch 3259 associated with brushes 3251 and 3252,
over the interrupter contacts and through the winding of
stepping magnet 3255 whereby the magnet is intermittent-
ly operated to advance the brushes of switch 3250 to their
normal positions. Relay 3204 also releases relay 3018
which, in turn, releases the lock-out relay 4730F of the
sender trunk connector which, in turn, releases the con-
nector relays 4731F and 4700, thereby restoring the sender
trunk connector to its normal condition.

When ground is removed at the sender from conductor
4610, relay 4620 of trunk finder 4606 relecases where-
upon the circuit of release magnet 4617 is established
from battery over the lower contacts of off-normal switch
4616, the inner lower back contact of relay 4614, the
upper No. 3 contacts of relay 4620, the upper back con-
tact of relay 4609 to ground over the upper contacts of
off-normal switch 4616. When the switch is restored to
normal the contacts of switch 4616 open thereby releasing
the release magnet 4617. When the switch is restored to
normal, relay 4608 releases and the previously traced cir-
cuit of relay 715 of the trunk 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 3613 and 3004
will remain locked operated at the end of the test and
thereafter when relay 3029 operates as previously de-
scribed, 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.
5 contacts of relay 3010, the lower No. 2 contacts of relay
3005, to ground over the upper back contact of relay 3007.
With relay 3026 operated when brush 3253 of switch
3250 engages the No. 18 terminal of its arc, a circuit for
release relay 3103 is established from ground over brush
3253, conductor 3269, the inner lower contacts of relay
3029, 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 sub-
scriber restores his receiver to the switchhook, relay 806
of the trunk circunit releases in turn releasing relay 712.
If it be assumed that the call was not originated by a
tip party subscriber on a two-party flat rate line, the tip
party relay 708 will not be operated and therefore the
release of relay 712 will remove: holding ground from
the sleeve conductor 702 of the trunk applied over its
lower front contact, thereby initiating the release of the
selector switches which were operated to connect the call-
ing line with the trunk. Relay 712 upon releasing will also
establish a circuit for relay 801, which may be traced
from battery through its upper winding, the lower No. 6
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contacts of relay 800, conductor 748, the lower No. 4 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 operating ground
over its upper No. 2 contacts, the lower No. 2 back con-
tact of relay 805, conductor 823 to battery through the
winding of relay 714 whereupon relay 714 operates and
reconnects ground over its lower No. 3 front contact to the
trunk sleeve conductor to mark the trunk busy to all
selector switches. Relays 801 and 714 are made slow t0
operate so as to provide sufficient time for the release of
the selectors toward the calling line. - Relays 801 and 714
remain operated until the completion of the printing of
the elapsed conversation time on the toll ticket.

If the call had been from a tip party substation on a
two-party flat rate line and relay 768 had therefore been
operated, then upon the release of relay 712 as just de-
scribed and the removal of ground from the sleeve
conductor 702 of the trunk, the selectors toward the call-
ing 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 768 op-
erated when relay 712 releases, a circuit is established
from ground over the upper back contact of relay 712,

the upper No. 3 front contact of relay 708, the upper :

No. 2 back contact of relay 715, thence over the trunk
finder start conductor 716 through the winding of the
group relay 460LL, allocated to the subgroup of ten
trunks in which the calling trunk is located, to battery
and ground. In the manner previously described, an idle
trunk finder, for example trunk finder 46989 is started to
hunt for the trunk. When the trunk is found, relay 718
is operated over a circuit from ground applied to con-
ductor 717 over brush 4618 of the trunk finder, thence
over the lower No. 3 contacts of relay 708, the lower
back contact of relay 712, the upper No. 4 back contact of
relay 714 to battery through the winding of relay 715.
Relay 715 thereupon operates to open the start circuit
and locks over its upper No. 2 contacts to ground on
conductor 717.

When the sender becomes associated with the trunk
over the brushes of the trunk finder 4609, relays 3800,
3801, 3892 and 3106 of the sender operate in the manner
previously described and with relay 788 operated, a cir-
cuit is- established from batery over the lower No. 2
contacts of relay 708, conductor 746, through the wind-
ing of sender trunk connector relay 4700, conductor 722,
brush 4646 of trunk finder 4608, the lower No. 3 con-
tacts of relay 4620, conductor 4630, over the lower No. 3

back contact of relay 3005, through the winding of pol- -

arized relay 3008, over the upper No. 4 back contact
of relay 3005, through resistance 3036, the upper No.
3 back -contact of relay 30905 to ground applied to con-
ductor 3107 by the operation of relay 3186. Relay 3008

thereupon recognizes the call as a second seizure for -

making a false ground test on the calling line and estab-
lishes the circuit of relay 3037 rather than the circuit
of relay 3010. The circuit of relay 3837 may be traced
from battery through its winding to ground over the
inner upper contacts of relay 3608. Relay 3037 upon
operating locks over its lower No. 1 contacts to ground
applied to conductor 3168 by the operation of relay 3105;
establishes the operating circuit for relay 3039 which
extends from battery through its winding, over conductor
3040, the upper inner normal contacts of release relay
3103 and conductor 3041 to ground over the upper No. 1
contacts of relay 3037 and supplies a weaker adjustment
for the party test relay 3004 by biasing its upper wind-
ing over a circuit from battery on conductor 3114, through
such winding, over the lower No. 2 contacts of relay
3037 and through resistance 3838 to ground, which re-
sistance is higher than resistance 3012 used for the orig-
inal party identification test. Relay 3804 under this
condition will hold on any condition which caused relay
3004 of the same or another sender to hold on the orig-
inal test. Witih relay 38439 operated, a circuit is estab-
lished from ground over the upper No. 4 contacts of trunk
relay 708, the lower No. 3 back contacts of relay 709,
conductor 724, brush 4626 of the trunk finder, the lower
No. 5 contacts of relay 4628, conductor 4632, the middle
lower contacts of relay 3039, conductor 3043, to battery
through the winding of end of pulsing relay 313%. Relay
3139 thereupon operates.

Relay 3001 operates over a circuit through its winding
over the No. 1 normal confacts of relay 3005 to ground
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on conductor 3107, following the operation of relay 3106;
bridges at its upper No. 5 contacts the upper back con-
tact of relay 3009; bridges at its lower No. 4 contacts the
lower back contact of relay 3000 and establishes a circuit
from battery on conductor 3114, through the lower wind-
ing of relay 3004 and the inner alternate contacts of relay
3001 over the lower No. 5 back contact of relay 3006
to ground on conductor 3118. Relay 3084 upon operat-

ing establishes a circuit from ground on conductor 3116,

over its front contact, the upper No. 4 front contact of
relay 3001 to batiery through the winding of slow-to-
release relay 3007 which operates and establishes an
obvious circuit for relay 3000. Relay 3800 upon operat-
ing establishes the circuit of relay 3005 which may be
traced from ground over its upper contacts, the upper No.
4 contacts of relay 3037, over the upper No. 1 normal
contacts and through the winding of relay 36905 to bat-
tery. Relay 3005 operates, locks over its upper No. 1
alternate contacts to ground on conductor 3107; opens
the previously traced circuit for relay 3109 and establishes
a holding circuit for relay 3000 which may be traced
from battery through the winding thereof, over the upper
Wo. 5 contacts of relay 3037 and over the upper No. 2
contacts of relay 3005 to ground on conductor 3107.
When relay 3007 operates, it opens the previously traced
circuit through the lower winding of relay 3004 and the
lower winding of relay 3004 is now presented to the tip
and ring conductors of the calling line over a circuit
from battery through such winding, the inner normal
contacts of relay 3001, the inner altérnate contacts of
relay 3000 to conductors 4627 and 4628, thence over the
upper Nos. 5 and 4 contacts of relay 4620, brushes 4621
and 4622 of the trunk finder, conductors 719 and 729,
over the upper No. 2 and the lower No. 1 contacts of
relay 708, the upper Nos. 3 and 5 contacts of relay 709
and the upper and lower No. 2 normal contacts of relay
710 (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 encountered, a circuit is estab-
lished from ground on conductor 3110, over the back
contact of relay 30604, conductor 3133, lower back con-
tact of relay 3157, lower front contact of relay 3139,
conductor 3042, the upper contacts of relay 3939, con-
ductor 4631, the lower No. 4 contacts of relay 4620,
brush 4625 of the trunk finder, conductor 723, the upper
No. 3 back contact of relay 709, to a point between the
upper winding of relay 708 and resistance 749 whereupon
relay 708 is shunted down and releases and opens the
previously traced circuit of relay 3139. With relay 3139
released ground applied as previously traced over the back
contact of relay 3004 to the inner lower armature of
relay 3139, is now extended over the inner lower back
contact of relay 3139, conductor 3161 over the lower
contacts of the relay 3039 and conductor 3630 to bat-
tery through the winding of release relay 3103 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 un-
reliable and since upon the operation of relay 3039 a
start circuit was established from ground on conductor
3198, over the lower normal contacts of relay 3044, at
the inner upper contacts of relay 30639 to the timing
circuit, the timing circuit will, after approximately 10
seconds, establish a circuit over the inner lower contacts
of relay 3039 to battery through the upper winding of
relay 3044. Relay 3044 thereupon operates; locks over
its lower winding and inner lower alternate contacts to
ground on conductor 3108; opens the start circuit to- the
timing circuit; establishes a circuit from ground over its
upper contacts and conductor 3045 to battery through
the winding of relay 3204 which operates and locks over
its lower No. 4 contacts to ground on conductor 3108;
establishes a circuit from ground over its -middle lower
contacts and conductor 3946 to battery through the
winding of relay 3226 and prepares a circuit from ground
over its lower contacts and conductor 3847. Relay 3204
upon operating causes the operation of a sender trunk
connector in the manner previously described. It will
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be assumed that the sender trunk connector of Fig. 47 is
operated, thereby extending the control conductors from
_the sender to the trunk and to the ticket printer thereof.
The circuit previously established to conductor 3047 by
the operation of relay 3044 is now extended over the No.
18 contacts of relays 4731F and 4708 and conductor 947
-to battery through the lower winding of alarm relay 935
of the trunk. Relay 935 thereupon operates locking
through its upper winding and over its upper contacts
under the control of alarm release key 936, 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 3157 of the sender is operated and the start circuit
-for advancing switch 3250 from its normal position is
established as previously described. With relay 3226
now operated, when brush 3254 reaches the No. 1 termi-
nal of its arc, a circuit is established from, ground applied
over conductor 3159, over the normal contacts of step-
ping relay 3225, brush 3254 and the No. 1 terminal of
its arc, the lower No. 2 front contact of relay 3226, con-
ductor 4723 and thence as previously traced to the (—)
distributor segment of the printer 960 of the trunk.
When the brush 962 of the distributor, which with the
type-wheel 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 con-
nector, reaches the (—) segment, print magnet 964 is
operated to arrest the rotation of the type-wheel to print
a dash on the ticket and to control the advance of he
brushes 3252 and 3254 of switch 3250 of the sender into
engagement with the No. 2 terminals of their ares in the
manner previously described. With brush 3254 in en-
gagement with the No. 2 terminal of its arc, a circuit
is established from ground applied over such brush and
the lower No. 1 front contact of relay 3226, thence as
. previously traced to the (—) distributor segment of the
printer, whereupon a second dash is printed on the ticket
and the switch 3250 is controlled to advance its brushes
3253 and 3254 into engagement with the No. 3 terminals
of their arcs.
With brush 3254 in engagement with the No. 3 terminal
of its arc, 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 3226, con-
ductor 3246, terminal (SD) strapped to a terminal in the
lower portion of Fig. 38 indicative of the tens digit of
the sender number, for example to the No. 0 terminal, and
thence as previously traced to the No. 0 distributor seg-
ment of the printer. In the manner previously described,
when distributor brush 962 engages the No. 0 segment,
print 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 3252 and 3254 of the sender
switch 3250 into engagement with the No. 4 terminals of
their arcs. With brush 3254 in engagement with the No.
4 terminal of its arc, a circuit is established from ground
. ‘applied thereover, over the upper No. 2 back contact of
relay 3227, the upper No. 2 front contact of relay 3226,
conductor 3247, terminal (SD1), strapped to a terminal
“in the lower portion of Fig. 38 indicative of the units
digit of the sender number, for example to the No. 0
terminal, and thence as previously traced to the No. 0
distributor segment of the printer. In the manner pre-
viously described, when the distributor brush 962 engages
the No. 0 segment, print 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 3250 into engagement with the No. 5 terminals
of their respective arcs.
When brush 3254 engages the No. § terminal of its
arc, a circuit is established from ground applied there-
over, over the upper No. 1 back contact of relay 3227,
.the upper No. 1 front contact. of relay 3226, conductor
4723 and thence as traced to the (—) distributor seg-
ment of the printer. In the manner previously described,
when the distributor brush 962 engages the (—) seg-
ment, print magnet 964 is operated to arrest the rotation
of the type-wheel, to print a dash on the ticket and to
control the advance of the brushes 3252 and 3254 of
the switch 3250 into engagement with. the No.. 6 terminals
of their arcs. With brush 3254 now engaged with the
" No. 6 terminal of its arc, a circuit is established from
ground applied thereover, over the lower No. 3. front con-
. tact. of relay 3226, conductor 3270, the lower front con-
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tact of relay 3139, conductor 3042, the upper contacts
of relay 3039, conductor 4631, the lower No, 4 contacts
of relay 4620 of the trunk finder, brush 4625, conductor
723, the upper No. 3 back contact of relay 709 to a
point between the upper winding of relay 708 and re-
sistance 749 thereby causing the release of relay 708.
Relay 708 upon releasing opens the previously traced
circuit of relay: 3139 which releases, and opens the pre-
viously traced circuits over which the lower winding of
relay 3004 was connected to the conductors of the call-
ing line. The sender, trunk finder and sender trunk con-
nector then proceed to release in the manner previousty
described. The printer has thus been controlled to print
the notation "'~ — sender number —'’ on the ticket indica-
tive of the false ground condition.

Printing the elapsed time

With relay 708 released following the false ground
test, the circuit of relay 801 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. 6
contacts of relay 800, conductor 748, the lower No. 4
back contact of relay 715, which released following the
release of the trunk finder, the upper No. 3 back con-
tact of relay 708 to ground over the upper back contact
of relay 712. With relay 801 operated in the manner
just described, or operated in the manner previously
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. 1 and 2 contacts, con-
ductor 824, thence over conductor 925 through the
printer motor 961 to the commercial source of current
for starting the rotation of brush 962 and the type-wheel
of the printer; closes a circuit from battery through the
winding of relay 906, 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. 5 contacts of
relay 800 and prepares a circuit for the print magnet
964 which is completed when the distributor brush 962
reaches the (—) segment of the distributor. This cir-
cuit may be traced from battery through the magnet
964, the distributor ring 963, brush 962, the (—) seg-
ment, conductor 928, the No. 1 terminal of the arc of
switch 850 associated with brush 852, the mormal con-
tacts of the pulse-help relay 826, the lower No. 1 back
contact of relay 805, the upper No. 3 back contact of
relay 818, the upper No. 3 contacts of relay 801, con-
ductor 827 to ground over the lower No. 1 contacts of
relay 715. Magnet 964, upon operating, arrests the ro-
tation of the type-wheel, prints a dash on the ticket and
establishes a circuit from ground over its contacts, over
conductor 929, through the lower No. 4 contacts of re-
lay 801, conductor 828, the upper No. 4 back contact of
relay 715, conductor 829 through the winding of pulse-
help relay 826 to battery. Relay 826 operates, locks
over its lower front contact and conductor 930 to
ground over the contacts of magnet 964; opens at its
normal contacts the previously traced circuit for mag-
net 964 which thereupon releases, and closes an ob-
vious operating circuit for stepping magnet 853 of the
switch 850. Magnet 964, upon releasing, releases. relay
826 which in turn releases magnet 853 whereby the
brushes 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 arc,
ground applied thereto over the normal contacts of re-
lay 826, as previously traced, is applied over the upper
No. 1 front contact of relay 801, conductor 802 to the
lower movable spring of the off-normal springs 905 as-
sociated with the tens timing switch 900. If this switch
has not advanced due to the call having been less than
ten minutes in duration, the circuit is: extended over the
lower No. 1 front contact and the upper No. 2 front
contact of relay 906, to brushes 955 and 956 of the
units. timing switch 950. If this switch has not advanced
its: brush 955 beyond the first two terminals of its arc,
indicating a maximum duration of conversation of not
more than 15 to 30 seconds, this circuit is further ex-
tended over brush 955 and the No. 2 terminal of its

arc, the lower No. 2 front contact of relay 906 and
conductor 931 to the (*) segment of the distributor.

When thereafter the brush 962 engages this. segment
print magnet 964 is operated to arrest the rotation of
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-the type-wheel, to print an asterisk on the ticket and to
cause the advance of the brushes of switch 850 a further
step in the manner previously described.

If, however, the units timing switch has advanced be-
yond the Nos. 1 and 2 terminals of the arc associated
with brush 955, the previously traced circuit is extended
over either brush- 955 or brush 956 and a terminal of
its. associated arc to either conductor 932 or 933, thence
over either the upper No. 1 or the upper No. 3 front

- contact of relay 906 to the No. 0 distributor segment. In

the manner previously described, when the brush 962
engages this segment magnet 964 operates to arrest the

- rotation of the type-wheel, to print the numeral 0 indica-
-tive of the fact that the conversation lasted less than 10
minutes and to cause the advance of the brushes of-
switch 850. -

It will be assummed, however, that the conversation
‘lasted 16 minutes and that therefore the brushes 901
~and 902 have been advanced to the No. 1 terminals of
_their arcs and the off-normal switch 905 has been op-
erated to its alternate position. Therefore, the circuit
_previously traced to the lower movable spring.of the
off-normal switch 905 is extended over brush $61 and
the No. 1 terminal of its arc to the No. 1 distributor

-segment and, when the brush 962 engages such seg-
ment, print magnet 964 is operated to arrest the rota-

‘tion of the type-wheel, to print the tens digit 1 of the
clapsed time on the ticket and to control the advance
of the brush 852 of switch 850 into engagement with
the No. 3 terminal of its arc as previously described.

A circuit is now established from ground applied over
the normal contacts of relay 826, brush 852, thence over

- the No. 3 terminal of its arc, conductor 934, brush 934,

.which is in engagement with one of the first four ter-
minals of ‘its arc to indicate that the conversation ter-'

. minated sometime during the sixth minute of a ten-minute
period, to the No. 6 distributor segment. When the

. brush 962 engages such segment, print magnet 964 is

.operated to .arrest-the rotation of the type-wheel, to
-print the units digit 6 of the elapsed time on the ticket

.and to cause the advance of brush 852 of switch 839

-into engagement with the No. 4 terminal of its arc as
previously described.

A circuit is now established from ground applied over
the normal contacts of relay 826 to brush 852, thence:

-over the No. 4 terminal of its arc and conductor 931
.to the. (*) segment of the distributor of the printer,

 whereupon print magnet 964 is operated when brush

962 engages that segment to arrest the rotation of the
‘type-wheel, to print an asterisk on the ticket and to
cause the advance of brushes 850 and 852 of switch

" 850 to the No. 5 terminal of their respective arcs as

- previously described. . With brush. 852 engaging the

-‘No. 5. terminal of its arc, the circuit just traced is com-

‘pleted to cause a second asterisk to be printed on the’

. ticket .and to cause the advance of the brush 852 to the
No. 6 terminal of its arc.

.. A circuit is now established from-ground applied over
normal contacts of relay 826 to brush 852, thence over
the No. 6 terminal of its arc and conductor 836 to bat-:

- tery through the winding of relay 709. Relay 709 now

- operates opening at its upper No. 5 back contact the
locking circuit of relay 800 which now releases in turn
releasing relay 801. With relay 801 released, the cir-
-cuit-of relay 906 is opened and relay 906 releases. A
restoring circuit for units. switch 950 is now established

~from battery through the winding and interrupter con-

-tacts of the stepping magnet 957 thereof, over the upper

"No. 4 back contact of relay 906, conductor 939, the.

tupper No. 3 back contact of relay 800, conductor 940,°

- over the strapped terminals associated with the brush
-951 and thence over brush 951 to ground for advancing

‘the brushes 951, 953 and 955 to the No. 22 terminals

- of their arcs if the switch has not been advanced beyond
>a half revolution. With the brush 951 engaging the:

“No. 22 terminal of its arc, an obvious self-interrupting
circuit for magnet 957 is established for advancing the

- brushes of switch 950 until brush 952 engages the first

“terminal of its arc, whereupon the magnet 957 is oper-

-~ated over the circuit previously traced to conductor 94¢°

-and thence over strapped terminals of the arc associated
with brush 952 and over brush 952 to ground until

“brush 952 engages the No. 17 terminal of its arc. A cir-

ccuit is now closed from ground over brush 952 and.

‘the No. 17 terminal of its arc, conductor 941, the lower*
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Nos. 4 and 3 back contacts of relay 800, conductor 939,
the upper No. 4 back comtact of relay 906 to battery
over the interrupter contacts and through the winding
of magnet 957 to battery. Magnet 957 now operates
over this circuit to advance the brushes of switch 950
until the brush 952 engages the No. 19 terminal of its
arc, whereupon the previously traced circuit for magnet
957 is effective to advance the brushes of switch 950
into their normal position in which position no circuit
is effective to further operate magnet 957.

With brush 951 now in engagement with the No, 1
terminal of its arc, a circuit is established from ground
thereover, over the lower No. 1 back contact of relay 906,
over the upper springs of off-normal switch 905, if switch
960 has been advanced from normal, conductor 942, the

-upper No. 2 back contact of relay 880 and conductor 943

to battery through the telease magnet 904. Magnet 904
upon operating causes the restoration of the brushes 901
and 902 of switch 900 to their normal positions where-
upon the off-normal switch 905 is restored to release
magnet 904. With switch 905 in its normal position, a
circuit is established from ground over brush 951, the
lower No. 1 back contact of relay 906, the lower normal
contact of switch 905, conductor 802, the upper No. 1
back contact of relay 801, the upper contacts of off-
normal switch 855 of switch 850, the upper back con-
tact of relay 713, the upper No. 4 back contact of relay
715, the lower back contact of relay 711 to- battery
through release magnet 854 of the switch 85¢ whereupon
this switch is restored to mormal. All of the operated
apparatus of the trunk has now been restored to normal.
The ticket now has printed thereon all of the informa-
tion required for billing the call. The ticket printed as
previously described 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 detected an unstandard ground, the ticket printed

would appear as follows: **283-9095-1225096-000-

627-1345- 52— —00-16**.
A . Call duration over 99 minutes

- When a conversation reaches 99 minutes in duration,

. the tens timing switch 900 is advanced to position its

brushes 901 and 902 upon the No. 10 terminals of their
arcs by the circuit previously traced over the No. 16
terminal of the arc associated with brush 956 of the
units switch after the units switch has made nine com-
plete revolutions.  Since the brushes of switch 900 are
advanced from the No. 9 to the No. 10 terminals of

their arcs upon the closure of the circuit of stepping mag-

net 903 upon the engagement of the brush 956 with
the No. 16 terminal of its arc and switch 95§ is not

“advanced a furthér step until this impulse ceases, switch

950 is prevented from -advancing beyond the No. 17 ter-
minal position of the arcs associated with brushes 952,
954 and 956. With brush 952 engaging the No. 17 ter-
minal of its arc, a circuit is established from ground

“thereover, over brush 902 and the No. 10 terminal of
*its arc,. conductor 944 through the lower winding of

relay 801 and conductor 945 to battery through the
Relay 935 operates and
locks. thereby causing lamp 937 to light and closes the
alarm circuit. Relay 801 upon operating, causes the
printer motor 961 to operate, The printing of the elapsed
time proceeds in the manner previously described, a dash

. being printed in postion 1 of switch 850, a tens digit 9
. being printed in position 2 of switch 850, a dash instead

of a units digit 0 being printed in position 3 of switch
850 to provide a positive check against printing a 9 in-
stead of a 0 should the path for advancing the switch 950
be .open due to a trouble condition when brush- 955
reaches the No. 18 terminal of its arc, and asterisks being
printéd when switch 850 is in positions 4 and 5. Thus
for a time interval of over 99 minutes, a first notation

.of 9—#% is printed on the ticket.

~ When switch 850 reaches position 6 a circuit is estab-

“lished for operating relay 709 which releases relay 800,
“followed by the release of switches 850, 900 and 950.
. When switch 900 becomes restored to normal, relay 8§01
“releases followed by the release of relay 906. The rota-
“tion of the printer shaft is now arrested. If the call is
'not abandoned at this time, the fact that relays 712 and
813 are still operated causes the reoperation of relays 800

'a_nd',818 as previously described and the resetting of the
timing switches 900 and 950 as previously described for
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the interval over 100 minutes. When the calling sub-

scriber terminates the conversation and restores his re-
ceiver to the switchhook, the printing of the elapsed time

over 100 minutes is done in the manner previously de-

scribed.
Non-ticketed call

On a call which is not to be ticketed, relay 3217 of
the sender and relay 805 of the trunk will both be op-
erated. The operation of relay 805 of the trunk opens
at its lower No. 1 back contact the circuit previously
traced over which ground was applied to the segments of
the printer for controlling the printing of the digits des-
ignating the duration of the conversation; opens at
its lower No. 3 back contact the previously traced circuit
controlled by relay 743 for periodically advancing the
timing switches 960 and 950 and, at its upper Nos. 4
and 5 contacts, reverses the connection of battery and
ground through the windings of the calling 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 calling line loop in
order to cause the charge apparatus to function in the
message rate or coin trunk.

With relay 3217 of the sender operated, the circuit
previously traced over its lower back contact for moving
the printer control switch 3256 off-normal is not effective,
the circuit previously traced over its inner upper back
contact for operating reversing relay 3100 is not effec-
tive and the circuit over either one of its two uppermost
back contacts for operating either relay 3018 or 3021
is also not effective to call in a sender trunk connector
as previously described. ~Also, a circuit is established by
the operation of relay 3217 from ground over the lower
No. 3 front contact of relay 3204, the lower front contact
of relay 3217, conductor 3269, over the lower contacts
of relay 3028 (if the previously made party test found a
tip party calling), over the upper back contact of relay

3157, conductor 3259, the front contacts of relay 3626, )
conductor 3030 to battery through the sender release °

relay 3103, or from conductor 3269 over the inner lower
contacts of relay 3029 if the party test found a ring party
calling, over the front contacts of relay 3026 and con-
ductor 3030 to battery through the winding of sender re-
lease relay 3103. 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 trunk is therefore operated as pre-
viously described, a -circuit is established from ground
‘over its upper No. 3 contacts and conductor 750, and an
interrupter circuit is established over ‘the upper No. 1
contacts -and conductor 751 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 es-
‘tablished. At its lower No. 2 contacts relay 732 extends
its operating ground to the winding of the cut-through
relay 710 which thereupon operates and releases relay
709. With relay 709 released, the circuit for holding re-
lay 3800 operated which was traced in part from con-
‘ductor 720 over the lower No. 1 normal contacts of relay
709, through resistance 731, the lower No. 2 back con-
tact of relay 714, the lower No. 3 back contact of relay
732 to conductor 719, is opened by the operation of relay
732 and relay 3800 of the sender releases thereby ini-
tiating the release of the sender and the release of the
‘trunk finder. The calling subscriber upon hearing the
‘tone restores his receiver thereby releasing the operdted
‘selector switches ‘and restoring ‘the trunk to normal.

Failure to identify the calling line

If for any reason ‘the identifier fails to identify the
calling line number, the sender functions to -establish
connection ‘'with a monitoring operator’s position over a
trunk circuit which is common to a group of senders.
‘This arrangement permits the completion of such calls
through the ticketing equipment so as to ‘prevent over-
load conditions should the identification failure ‘be com-
mon ‘to ‘a number of subscribers. Whenever, on a sec-
‘ond trial the identifier is unable to identify the calling

‘nuinber, ‘relay -3222 is operated ‘as ‘previously described
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and when relay 3201 operates at the completion of dial-
ing, it establishes a circuit from battery through the
winding of relay 3203 over the inner upper contacts of
relay 3201, the upper No. 3 front contact of relay 3208
and the upper contacts of relay 3222 to ground. Relay
3203 upon operating establishes a circuit from battery
through resistance 3207 over the lower front contact of
relay 3220, conductor 4032, the upper front contact of
relay 4007, conductor 3205, the lower No. | normal con-
tacts of relay 3204, the upper front contact of relay 3203,
conductor 3271, upper back contact of relay 3838, wind-
ing of preference relay 3839F individual to the first of
the group of senders, thence over the inner lower normal
contacts of such preference relay and the inner lower nor-
mal contacts of the preference relays such as relays -
38391 of intermediate senders and over the inner lower
normal contacts of preference relay 3839L of the last
sender to ground if no other succeeding sender of the
group has taken the monitoring trunk for use.

Relay 3839F upon operating establishes -a locking cir-
cuit for itself from battery over conductor 3271, over its
lower front contact through its winding and over its in-
ner lower alternate conmtacts to ground independent of
the contacts of relay 3838 or of the other preference re-
lays, and establishes the circuit of relay 3838 over its in-
ner upper contacts, which relay upon operating also
causes the operation of relay 3840. Relays 3838 and
3840 upon operating, open at their back contacts the
operating circuits for the preference relays of all send-
ers of the group. Relay 3839F, however, remains op-
erated over the locking circuit just traced. Relay 3838
at its lower front contact also establishes a circuit for
lamp 3841, associated with the jack 3842 at the monitor’s
position.

When the monitoring operator answers by plugging a
cord circuit of her position into the jack 3842, a circuit
is established for sleeve relay 3843 which upon operat-
ing completes a circuit from ground over the upper front
contact of relay 3839F, conductor 3272 to battery
through the winding of relay 3200. Relay 3200 upon
operating establishes a holding circuit for relay 3800 ex-
tending from battery through the lower winding thereof,
over conductor 3102 to ground -over its upper No. 2 and
lower No. 3 contacts; establishes a circuit from battery
through the winding of relay 3227 to ground over its
lower No. 1 front contacts and at its upper No. 1 ‘and
lower No. 2 contacts, transfers the connection from the
tip and ring conductors extending back to the calling
line from the windings of relay 3800 to conductors 3273
and 3274 and thence to the monitoring operator’s head-
set. The monitoring operator may now talk with the
calling subscriber to secure from him the number of his
line and the number of the line which he has called and
to inform such subscriber that the call will be-completed.
The sender remains in this condition until the operator
disconnects, whereupn relay 3200 releases. With relay
3227 locked operated over its lower No. 2 contacts to
ground on conductor 3113, following the release of re-
lay 3200, a circuit is now established from ground over
the lower No. 1 back contact of relay 3200, the lower
No. 3 contacts of relay 3227, to battery through the
winding of relay 3284. Relay 3204 now operates, locks,
permits the continuation of outpulsing to set up the con-
nection to the wanted line, causes the association of the
sender with the ticketing trunk over the sender trunk
connector and at its lower No. 1 contacts opens the pre-
viously traced circuit of relay 3839F which releases in
turn releasing relays 3838 and 3840 and extinguishing
the lamp 3841. Relay 3204 also establishes the previ-
ously traced circuit for starting switch 3250.

Since at this time relay 3227 is operated and in operat-
ing 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 identification and
class information. During the advance of brush 3254 of
switch ‘3250 over the Nos. 2 and 3 terminals of its arc,
two asterisks will be printed on the ticket as previously
described and thereafter brush 3254 will be advanced
into -engagement with the No. 4 terminal of its arc.
With brush 3254 engaged on the No. 4 terminal, a cir-
cuit is established from ground thereover, over ‘the upper
No. 3 front contact of relay 3227 to the No. 0’ terminal,
strapped to the No. ‘0’ terminal of Fig. 38, and thence to
the No. 0 distributor segment of -printer 960 for control-
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ling the printet to print the digit 0. In the Nos. 5 and 6
positions of the brush 3254, similar circuits are estab-
“Tished over the upper Nos. 2 and 1 front contacts of re-
lay 3227 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 controls the printing
of a dash and in the following positions 8, 9, 10 and 11
of brush 3254, circuits are established over the upper

Nos. 3, 2 and 1 and the lower No. 1 front contacts of

relay 3231 for controlling the printer to print four suc-
cessive zero digits on the ticket in place of the calling
line number. - From this point, as switch 3250 advances
its brushes from position to position, the printer is con-
trolled 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 called
office code and called line number in the manner pre:
viously described. After these printing operations have
been completed, switch 3250 will have advanced its
brush 3253 into engagement with the No. 16 terminal of
its arc.

With relay 3231 operated, when brush 3253 engages
the No. 16 terminal of its arc, a circuit is established from
ground thereover, over the lower No. 3 front contact of
relay 3231 to the No. 0’ terminal, strapped to the No. 0
terminal of Fig. 38 and thence to the No. 0 distributor
segment of the printer, whereupon the printer is con-
trolled to print a zero on the ticket in place of the usual
class identification digit. Following the printing of this
digit when the brush 3253 engages the No. 17 terminal of
its arc a similar circuit is established over the lower No.
2 front contact of relay 3231 for controlling the printer
to print another zero on the ticket in place of the usual
charge rate digit. The sender trunk connector and trunk
finder are thereafter released and the ticket printer of
the trunk is controlled to print digits on the ticket in-
dicative of the elapsed time of the conversation as soon
as the calling subscriber restores his receiver to termi-
nate the conversation all in the manner previously de-
scribed. 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 monitoring op-
erator has secured from the calling subscriber.

Sender monitor busy

As before stated the trunk to the sender monitor’s po-
sition is common to a group of senders.
trunk is busy and relays 3838 and 3840 arec operated
through the operation of the preference relay 3839 of
the sender which has taken such trunk for use, the cir-
cuits of the preference relays of all other senders of the

group are opened at the back contacts of relays 3838 :

and 3840 and the preference relay of no other sender
may be operated. Therefore 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 relay 3838, over the upper
back contact of the preference relay 3839F of such
sender, conductor 3275, the lower contacts of relay 3203
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 relay 3200
is not operated under this condition, the circuit of relay
3204 is established over the lower No. 3 contacts of re-
lay 3227 and the lower No. 1 back contact of relay 3200

_as soon as relay 3227 operates and the ticket will be
printed as previously described.

What is claimed is:

1. In a telephone system, a plurality of calling offices
each having a plurality of lines terminating therein, a
trunk over which a connection may be extended to any
called line terminating in any one of a plurality of called
offices, means for extending a connection from a calling
line over said trunk to a called line, a plurality of call-
ing line identifiers, means responsive to the extension of
a connection to said trunk for seizing an idle one of said
identifiers and for connecting a source of identifying
potential to a conductor of the calling line, means in
said identifier responsive to said potential for determin-
ing the office and numerical identifications of the calling
line and for making registrations thereof, a route relay

_in said identifier for each called office, means for selec-
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. tively operating one of said route relays in accordance
with the office code digits of the wanted line dialed by

the calling subscriber and means for determining the
rate at which the call shall be charged controlled jointly
by said operated route relay and said calling office reg-
istering means.

2. In an automatic ticketing system, a plurality of
calling offices each having a plurality of lines terminat-
ing therein, a trunk over which a connection may be
extended to any called line terminating in any one of a
plurality of called offices, means for extending a con-
nection from a calling line over said trunk to a called
line, a plurality of calling line identifiers, means respon-
sive to the extension of a connection to said trunk for
seizing an idle one of said identifiers and for connecting
a source of identifying potential to a conductor of the
calling line, means in said identifier responsive to said
potential for determining the office and numerical iden-
tifications of the calling line and for making registra-
tions thereof, a route relay in said identifier for each
called office, means for selectively operating one of said
route relays in accordance with the office code digits of
the wanted line dialed by the calling subscriber, a plu-
rality of type-of-charge relays including a toll-ticketing
relay, a no-ticketing relay and a denied-ticketing service
relay and means controlled jointly by said operated
route relay and the calling office register for selectively
operating one of said type-of-charge relays.

3. In an automatic ticketing system, a plurality of call-
ing offices each having a plurality of lines terminating
therein, a trunk over which a connection may be extended
to any called line terminating in any one of a plurality of
called offices, means for extending a connection from a
calling line over said trunk to a called line, a plurality of
calling line identifiers, means responsive to the extension
of a connection to said trunk for associating an idle one of
said identifiers with said trunk and for connecting a source
of identifying potential to a conductor of the calling line,
means in said identifier responsive to said potential for de-
termining the office and numerical identifications of the
calling line and for making registrations thereof, a route
relay in said identifier for each called office, means for
selectively operating one of said route relays in accord-
ance with the office code digits of the wanted line num-
ber dialed by the calling subscriber, a denied service relay
in said identifier operable under the joint control of said
route relay and the calling office register, and a relay in
said trunk operable by said latter relay for causing the
transmission of a tone signal to the calling line and for
initiating the release of said identifier.

4. In an automatic ticketing system, a plurality of call-
ing offices each having a plurality of lines terminating
therein, a trunk over which a connection may be extended
to any called line terminating in any one of a plurality
of called offices, means for extending a connection from
a calling line over said trunk to a called line, a plurality
of calling line identifiers, means responsive to the ex-
tension of a conmnection to said trunk for associating an
idle one. of said identifiers with said trunk and for con-
necting a source of identifying potential to a conductor
of the calling line, means in said identifier responsive to
said potential for determining if the calling line is denied
the automatic ticketing service, or if not denied said
service to determine the office and numerical identifica-
tions of the calling line, a denied service relay in said
identifier operable if said determining means finds that
the calling line should be denied service, and a relay in
said trunk operable by said latter relay for causing the
transmission of the tone signal to the calling line and for
initiating the release of said identifier.

5. In an automatic ticketing system, a plurality of
calling offices each having a plurality of lines terminating
therein, a trunk over which a connection may be extended
to any called line terminating in any one of a plurality of
called offices, a toll-ticket printer for said trunk, a relay
in said trunk normally to control the operation of said
ticket printer, means for extending a connection from a
calling line over said trunk to a called line, a plurality
of calling line identifiers, means responsive to the exten-
sion of a connection to said trunk for associating an idle
one of said identifiers with said trunk and for connecting
a source of identifying potential to a conductor of the
calling line, means in said identifier responsive to said
potential for determining the office and numerical identi-
fications of the calling line and for making registrations



F o

2,607,748

105

thereof, a route relay in said identifier for each called
office, means for selectively operating one of said route
relays in accordance with the office code. digits of the
wanted line dialed by the calling subscriber; and a no-
ticketing relay in said identifier operable under the joint
control of said route relay and the calling office register,
said relay in said trunk being operable by said latter relay
for: preventing the operation of said ticket printer.

6. In an automatic ticketing system, a trunk extending
from an operator’s position, an automatic ticketing trunk
over which .a connection may be extended from said op-
erator’s trunk to any cailed line terminating in any one
of a plurality of called offices, a toll-ticket printer for
said ticketing trunk, a relay in said trunk normally to
control the operation. of said ticket printer, a plurality of
calling line identifiers, means responsive to the extension
of a connection to said ticketing trunk for associating
an idle one of said identifiers therewith and for connect-
ing a source of identifying potential to a conductor of
said operator’s trunk, means in said identifier responsive
to said potential for determining if the call is an operator
class call, and a relay responsive to said class determining
means, said relay in said trunk -being operable by said
latter relay for preventing. the .operation of said ‘ticket
printer.

7. In a telephone system, a plurality of lines, a trunk,
means for extending a connection from a calling line to
said trunk, switching means for further extending a cen-
nection from said trunk to any called line terminating in
any one of a plurality of called offices, a plurality of
senders for controlling said switching means, means re-
sponsive to the seizure of said trunk for associating an
idle one of said senders therewith, called office code and
numerical registers in said sender, a plurality of identi-
fiers, means responsive to the seizure of a sender for as-
sociating an idle one of said identifiers with said sender,
means responsive to the seizure of an identifier to associ-
ate said identifier with the seized trunk, means in said
identifier for registering the office code digits of a wanted
line number, means for setting the office code registers
of said sender in accordance with the settings of the office
code registers of said identifier, checking means operative
upon the complete transfer of said settings, means oper-
ative upon the failure of such checking means for oper-
ating an alarm device, and means operative upon the op-
eration of said checking means for operating said sender
in accordance with the settings of its office code and nu-
merical registers, thereby to enable said sender to operate
said switching means to further extend the connection
to the wanted line.

8. In an automatic ticketing system, a plurality of
lines, a trunk over which a connection may be extended
to any called line terminating in any one of a plurality of
called offices, a toll ticket printer for said trunk, a plu-
rality of calling line identifiers, means responsive to the
extension of a connection to said trunk for associating
an idle one of said identifiers with said trunk, a route
relay in said identifier for each called office, means for
selectively operating one of said route relays in accord-
ance with the called office code digits of the wanted line
dialed by the calling subscriber, means responsive to the
operation of said route relay for extending the connec-
tion to said wanted line over said trunk, a vacant code
relay in said identifier operable if the calling subscriber
dials the code digits of a non-existent office, and a relay
in said trunk operable by said vacant code relay for caus-
ing the transmission of a tone signal to the calling line
and for initiating the release of said identifier.

9. In an automatic ticketing system, a plurality of call-
ing lines divided into groups and subgroups and into
classes, a trunk over which a connection may be extended
to a called line, a ticket printer for said trunk, a plurality
of senders each having a plurality of registers, means for
associating an idle one of said senders with said trunk upon
the seizure of said trunk, a plurality of calling line identi-
fiers, means responsive to the seizure of a sender for asso-
ciating an idle identifier therewith and for connecting a

‘source of identifying potential to a conductor of said call-

ing line, means in said identifier operative responsive to
said potential for causing the registration of digits indica-
tive of the number of the calling line and for registering
the class of the calling line, means for transferring said
registrations to corresponding registers of the associated
sender, checking means operative in response to the com-
plete transfer of said registrations, means in said sender
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for controlling said printer in accordance with'said trans-
ferred registrations, and means in said sender responsive
to said checking means for initiating the control of said
printer,

10. In a telephone system, a calling line, a plurality of
trunks over any one of which connections may be extended
to any one of a plurality of offices, selector switches sever-
ally responsive to the dialing of one or more of the office
code digits of different office designations for extending a
connection from said calling line to an idle one of said

. trunks, switching means for extending a connection from

said trunk to a wanted office, a sender connectable with
said trunk, an identifier connectable with said sender and
with said trunk, a route relay in said identifier for each
possible route to each of said offices, means in said identi-
fier controiled in accordance with the office code digits

" dialed by said calling subscriber for selectively operating
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one of said route relays, and means controlled by the op-
erated route relay for controlling said sender to cause said
swﬂiitching means to extend the connection to the wanted
office. . ‘
11. In a telephone system, a calling line, a plurality of
trunks over any one of which a connection may be ex-
tended by one route to the office of a wanted line; a plu-
rality of trunks over any one of which a connection may
be extended by an alternate route to the same office, selec-
tor switches severally responsive to the dialing of one or
more of the office code digits of the office designation of
said office for extending a connection from said calling
line to an idle one of said pluralities of trunks, switching
means for extending a connection from a seized trunk to
said office, a plurality of senders, means responsive to the
seizure of an idle trunk for associating an idle sender there-
with, a plurality of identifiers, means for associating an
idle identifier with the sender taken for use, means for
associating said identifier with the calling trunk, a route
relay in said identifier for each of the routes over which
a connection may be extended to said wanted office, means
in said identifier controlled in accordance with the office
code digits dialed by the calling subscriber for selectively
operating one of said route relays, and means controlled by
the operated route relay for controlling said sender to
cause the operation of said switching means to extend the
connection to said wanted office.

12. In a telephone system, a calling line, a plurality of
trunks over any one of which a connection may be ex-
tended to any one of a plurality of offices, selector switches
severally responsive to the dialing of one or more of the
office code digits of different office designations for extend-
ing a connection from said calling line to an idle one of
said trunks, switching means for extending a connection
from said trunk to a wanted line, a sender connectable
with said trunk, an identifier connectable with said sender
and said trunk, a route relay in said identifier for each
possible route to each of said offices, means in said identi-
fier controlled in accordance with the office code digits
dialed by said calling subscriber for selectively operating
one of said route relays, means in said sender controlled
by said operated route relay for registering the office code
digits of a called line number, means in said sender for
registering the numerical digits of the called line number
dialed by the calling subscriber, means in said sender for
controlling the operation of said switching means under
the control of said office code and said numerical digit
registering means, and means in said sender controlled by
each of certain of said route relays when operated for de-
laying the control of said switching means to await the
possible dialing of a seven-digit line designation.

13. In a telephone system, a plurality of calling offices
each having a plurality of lines terminating therein, a toll-
ticketing trunk over which a connection may be extended
to any called line terminating in any one of a plurality of
other offices, means for extending a connection from a
calling line over said trunk to a called line, a plurality of
calling line identifiers, means responsive to the extension
of a connection to said trunk for seizing an idle one of said
identifiers and for connecting a source of identifying po-
tential to a conductor of the calling line, means in said
identifier responsive to said potential for determining the
office and numerical identifications of the calling line and
for making registrations thereof, a route relay in said
identifier for each called office, means for selectively op-
erating one of said route relays in accordance with the
office code digits of the wanted line dialed by the calling
subscriber, and means for determining if a toll ticket
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should or should not be printed or if the connection should
be denied, controlled jointly by said operated route relay
and said calling office registering means.

14. In a telephone system, a calling line, a called line,
a switch train operative in response to a first series of sig-
nals transmitted thereto to set up a connection from said
calling line to said called line, a register operative in re-
sponse to a second series of signals transmitted thereto to
store certain items of record information pertaining to a
connection, means for transmitting simultaneously a first
series of signals to said switch train and a second series of
signals to said register, and means for positively insur-
ing that said last-mentioned means completes the trans-
mission of said second series of signals prior to the com-
pletion of the transmission of said first series of signals.

15. In a telephone system, a plurality of lines, a plu-
rality of control devices each having an identification in-
dividual thereto, switching apparatus, means for associat-
ing an idle oné of said control devices with a calling one of
said lines and for causing said one control device to op-
erate said switching apparatus to set up a connection from
said calling line to a -called one of said lines, and means
automatically effective on each connection for recording
in conjunction with said connection certain items of rec-
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ord information pertaining thereto including the identifi-
cation of said one control device.

16. In a telephone system, a calling line, a called line,
switching apparatus for setting up a connection from said
calling line to said called line, a plurality of control de-
vices each having an identification individual thereto, re-
cording mechanism, and means for associating an idle one
of said control devices with said connection and for caus-
ing said one control device to operate said recording
mechanism automatically to record in conjunction with
said connéction certain items of record information per-
taining thereto including the identification of said one con-
trol device.
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