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1

This invention relates to. a telephone. system.

for. enabling calling. subscribers to. control the.

establishment of toll connections by dialing and.

in. which. system a toll ticket. having thereon. all.

of the data required for billing a toll call-is aute-

matically printed. More. particularly, the. in-.

vention. relates. to improvements in. a system of.

the general. type. disclosed. in Patent No. 2,300,829.

granted Noy. 3, 1942 to.J. W..Gooderham..

In. the system. of the Gooderham patent,. a.

group. of tandem. or automatic ticketing trunks

is provided, each. trunk having a ticket. printer.

A subscriber desiring a connection to a. line ter-

minating in an office in the nearby toll-area dials

the office code. and numerical digits of the wanted

line. number and in response to- the dialing. of

one. or more. of the. office code. digits. a. connec-

tion. is extended.to an idle. ore of the ticketing

trunks. which. has. access to. the: office in. which

the wanted line. terminates. Immediately fol-

lowing. the. seizure of the trunk,.an idle sender

common.to the. ticketing. trunks.is. associated with

the seized: trunk. The sender is. provided. with

registers: for registering the remaining digits of

a called. line. number dialed by the calling. sub-

seriber. and with. registers for registering the.

digits. of the calling. line number.

Since,. however, a digit. dialed. by. a calling. sub-

scribey might. be lost during the time elapsing.

from. the. seizure of the trunk and before the —

idle. sender becomes. associated. with. the trunk,.

the trunk is provided with a digit register for.

registering the digit dialed following the last code.

digit. dialed.to reach the trunk. Since. the trunk

may. be. seized by: a. first. selector. in response. to

the dialing of the first. office code digit of certain

called office. designations, by. a.second: selector in.

response to. the. dialing of. the first. two office

code digits of other. office designations and. by

a third. selector in. response to the. dialing of all’

three office code. digits. of still other. office desig~

nations, the register in. the trunk may register

either. the second or third office code digit. or the

thousands numerical digit. As. soon. as. the. first.

digit has been registered.in. the. sender, which

digit may be either the third office code digit, the

thousands digit. or the hundreds. digit, an. idle

identifier. is. associated. with. the sender. over. an

identifier-connector and the. identifier is. associ-

ated. directly with the trunk. over a trunk-identi-

fier-connector. Thereupon the. identifier recon-

structs the office code dialed by the. calling. sub-

scriber, which. information may be derived from

the trunk or from: the trunk: and. sender,. and-

transmits this information to the sender. The

18 Claims. (Cl. 179—27):
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identifier. also- proceeds. to. identify the calling.

line and. to-transmit.information. concerning. the
designation digits of such calling line to the

sender.

The. sender after registering the office code

digits. of the. wanted line. number. transmitted to
it from. the identifier and the. numerical. digits

of the. wanted line. number dialed. into the sender

from.the calling. line, proceeds to direct. the set-

ting. of. selector. switches to. extend’ a. connection

from. the. ticketing. trunk to the wanted. sub-

seriber’s. line.. Such called: office code. and.nu-

merical registrations. are also. effective to control.

the. printer of the. trunk. to-print on the. toll ticket,.

the office code and numerical digits which identify

the. called: line. In: addition, the registrations. of

the. office code-and. numerical. digits of. the. call-

ing line-transferred to the sender from the identi-

fier are. effective to. control! the printer to print.

such digits on the toll ticket. Provision is also

made. for printing other data. required for ticket-

ing. the call such. as the date and time the call

was made and the elapsed time: of. conversation.

It.is.an object of the present invention to fur-

25 ther improve ai automatic ticketing. system of
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the type above described, whereby a test.may be

made to determine whether a. tip or ring sub-

station on.a party. line has initiated a call for

enabling the identifier to identify the directory

number. of. the calling. party line- substation and

whereby a check is made following the termina-

tion of conversation if a previous tip. party. identi-

fication was made to determine. whether such.

identification resulted from a. bona. fide tip party

call or from a false line ground. condition and.

if made from a. false ground condition. to print

a special. notation on the ticket. indicative . of.

the fact that that. ticket should. not be used.

Tt is a further object of the invention to pro-

vide facilities whereby in the event the identifi-

cation of the calling line fails, such line may

be extended to: a monitoring operator’s position

whereupon the operator may. secure the calling”

line identification from the calling subscriber and

whereby the ticket’ printer is controlled to print

on the: toll ticket a special notation in lew of the

calling line designation digits.

To: attain: the: first of these objects the sender’

is provided with: relay equipment which. associ--

ates. a test: relay with: the tip.and ring conductors’
of the connection. extending from the. sender

over the ticketing trunk-and: to: the: calling line:

and preliminarily prepares.such test.relay:. If the

test. relay. operates during a time interval due: to.

the ground at the tip station of the line, a tip
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party is indicated as having initiated the call.

If the relay dees not operate, a ring party is

indicated. This party station-information se-

cured by the sender is transferred to and reg-

istered in the identifier associated with the sender

whereby the identifier is controlled to look for

and identify a tip or a ring party substation. At

the end of the conversation the same or another

sender is seized and the party line test is repeated.

The tip ground should not be present but if so the

sender functions to control the ticket printer

of the trunk to cause the sender number and

a series of dashes to be printed on the ticket

to indicate that a grounded line was encountered

and that the ticket should be disregarded for

billing purposes.

To attain the second of these objects the sender

is provided with apparatus whereby if the as-

sociated identifier fails to complete the identifi-

cation of the calling line, the calling line is ex-

tended through the sender to a trunk terminating

§

10

15

4
tion thereof, the dial pulse receiving circuit of
the sender;

Fig. 11 shows a sender-trunk-connector of an

A group for connecting any seized sender with the
ticketing trunk of the A group of ticketing trunks

which has seized such sender;

Fig. 12 shows a sender-trunk-connector of a
B group for connecting any seized sender with

the ticketing trunk of the B group of ticketing
trunks which has seized such sender; and

Fig. 13 is a chart showing how the several fig-
ures of the drawing should be arranged to fully
disclose the invention.

The line finder !83 and the selector switches
184, (85, and (86 of Fig. 1 are of the well-known

. Step-by-step type and the selector switches are

at a monitoring operator’s position. The moni- ~~

toring operator upon answering the call on such

trunk may then challenge the calling subscriber

to secure his directory number and the number

of the line with which he desires 2 connection.

The toll ticket for the call is then printed in the

usual manner except that a special notation is

printed on the ticket in place of the calling line

number which the identifier failed to secure,

which notation informs the billing department

that the toll ticket for the call should be supple-
mented by the information which the monitoring

operator secured from the calling subscriber and

recorded upon an auxiliary manually made toll ¢

ticket.

The invention having been described in a gen-

eral manner, reference may now be had to the

following detailed description thereof taken in

connection with the accompanying drawing in

which: © .

Fig. 1 shows a two-party line, the schematic

representation .of a line finder; first, second and

third selector switches over which access may be

had to an idle one of a: plurality of automatic
ticketing trunks, one of which is disclosed in
Figs. 2, 3 and 4, and to the right of the dot-dash
line, the schematic representation of a trunk-
finder of a B group of trunk finders, individual
to a sender for connecting such sender with a 5
calling one of a B group of one hundred ticketing
trunks; — _
Figs. 2,.3 and 4 taken together show a com-

plete ticketing trunk including a digit register,
duration of conversation registers and an auto-
matic ticket printer;

Fig. 5 shows a trunk finder of the A group of
finders individual to the same sender as the trunk
finder of Fig. 1 for connecting the sender with
a calling one of an A group of one hundred tick-
eting trunks;

Figs. 6 to 10, inclusive, show such. portions of a
sender as are deemed necessary for an under-
standing of the invention; Figs. 6, 7 and 8 show-
ing control relays and Fig. 8 also showing a prog-
ress switch for successively associating groups of
sender registers with the ticket printer of Fig. 4;

Fig. 9 showing in the lower left portion one of
the sender registers and a, box representing other
registers, a@ box representing an identifier and

timing equipment of the sender, and Fig. 10

showing in the lower portion thereof the sender

monitoring trunk and the relay equipment of the

sender associated therewith and in the upper por-

30,
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1

operative in response to the dial of a calling line

to establish local connections or to establish a
connection with an idle automatic ticketing
trunk, such as is disclosed in Figs. 2, 3 and 4,
should the subscriber desire a connection with
a subscriber’s line which terminates in the toll
area, adjacent to the exchange area in which the
calling line terminates. As disclosed the ticketing
trunk of Figs, 2, 3 and 4 has a branch which ter-
minates in the bank of a first selector 184, another
branch which terminates in the bank of a second
selector 185, and still another branch which ter-
minates in a bank of a third selector 186 whereby
the trunk may be seized in response to the dialing
of the first office code digit of a certain distant
office, in response to the dialing of the first and
second office code digits of another office and in
response to the dialing of the three office code
digits of still another office.

The elapsed time registers 490 and 459 and the
digit register 350 associated with the ticketing
trunk and the progress switch 850 of the sender
are of the well-known rotary step-by-step type.

. The brushes 351 and 352 of the digit register
“are advanced step by step in response to the op-
eration of the stepping magnet 353 and are re-
stored by the operation of release magnet 354.
The brushes 40! and 402 of register 400 are ad-

) vanced step by step by stepping magnet 403 and
~ are restored by release magnet 404 and the
brushes of register 450 and progress switch 850
are advanced step by step from their normal posi-
tions and are returned to their normal positions
by a further forward stepping movement,
The ticket printing mechanism 460 associated

with the automatic ticketing trunk may be of the
type disclosed in the Patent No. 2,309,688 granted
Feb, 2, 1943, to W. J. Zenner. ;
Two trunk finders of the step-by-step double

brush set type are individualized to each sender.
One pair of such trunk-finders is disclosed in
Fig. 5 and in the right portion of Fig. 1. One
brush set of the A finder shown in full in Fig. 5,
has access to an upper bank of terminals in which
control conductors from a first one hundred tick-
eting. trunks terminate and the other brush set
has access to a lower bank of terminals in which
other control conductors from the same one hun-
dred trunks terminate. One brush set of the B
finder shown schematically in the right portion
of Fig. 1 has one brush set which hag access to
an upper bank of terminals in which contro] con-
ductors from a second. one hundred ticketing
trunks terminate and a second brush set which
has access to a lower bank of terminals in which
other control conductors of the same one hun-
dred trunks terminate.

Since a trunk-finder does not have sufficient
brushes in both of its brush sets to. accommodate
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all: of the: control conductors required: between: a.

trunk. and. a sender, @ plurality. of: additional

sender-trunk-connector circuits: is. provided. that:

showm in Fig. 11 having a multicontact: relay: in-

dividual relay to-each sender-and ten multicontact

relays individual. respectively to.ten.trunks.. Ten.

of: such: circuits.serve the A group. of one-hundred:

trunks... Fig; 12: shows.one. of the. ten: similar cir-

cuits. which: serve: the B: group of one hundred:

trunks:. :

As. previously stated: only. so: much: of one.of the:

senders: is: disclosed. as. is deemed necessary for a..

complete understanding of the: invention, only:

one.of the registers of the:sender being-partly dis-

closed im Fig.. $.and the. circuits. for controlling

out-pulsing: being omitted.. The: day and: hour:

circuit: and. identifier have not been. disclosed: as

they: are concerned only incidentally with the

present.invention. Fora full disclosure of the:-en-

tire system. to which the present: inventiomis. ap-
plicable; reference may. be had to the application

of: J..W. Goaderham Serial No.. 448,782; filed. con-

currently herewith. .

Ta more: clearly set forth the novel features of

‘the invention, it will first: be assumed. that: the tip:

party, whose substation is identified by the nu>

meral: {81 in:-Fig. 1, initiates a.call for a toll con-

nection: to. a subscriber’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: havine..access: to. the calling line, such: as:

the line finder: (83,.is-started in search: of the:call-

ing: line in-a. well-known manner. When. the line

finder has: found the calling line the: usual. dial

tone is transmitted: over the. calling: line to inform:

the: subscriber that. his line has. been connected:

with. a. first. selector (84, paired: with. the line

finder i838, and: that he may therefore. commence:

dialing the digits.of the wanted line number..

It will: be assumed: that. the calling: subscriber.

desires: a connection. with a line whose directory’

number is. MAR—1345 and that a ticketing trunk:

over: which the connection may. be extended. may:

be: reached: from the sixth level: of the bank of

first; selector 184. The calling subscriber 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. In response: to. the dialing.

of the: first office code: letter M, which has.q:-nu-

merical equivalent 6; the: first: selector 184:is: op-

erated to elevate its brush set to a position: cppo-

site the. sixth bank level and. to then. hunt. over

the terminals of this level. in’ search of an: idle-

ticketing trunk. It. will be. assumed: that the

trunk disclosed in Figs..2, 3. and: 4 is idle.and that:

therefore when the test or sleeve. brush of selec~

tor {84 engages the test or sleeve terminal: 187 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

ground: at: the selector over the sleeve: conductor

202 of the trunk, through the upper normal.con~

tacts: and: upper winding of sleeve. relay: 283, over”

the- lower normal contacts. of busy test jack: 204.

through the: winding of relay. 205 and. in parallel

therewith over the back contact of relay 265: and

through: resistance 266 to battery and. ground.

Relay 203: operates. from the: low. resistance. bat-

tery. thus: supplied, locks from battery: through its:

lower winding: and over its lower front contact: to:

the sleeve conductor 292, opens the initial -operat-

ing circuit through its upper winding,. connects:

its. lower winding: over its: upper. and: lower front

contacts: in-parallel with. the winding: of relay: 205,.
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and: prepares a. circuit: over its: inner lower’ front:

contact fora purpose. to:be later described: Relay:

-205:also:operates and. removes resistance 206 from:

the. parallel connection. with its: winding. As.

» soon as the talking circuit is cut through at: the:

selector .(84, a. circuit. is: established: from. ground
through the lower. winding of relay- 287, over: the:

lower Na: 3: back: contact. of relay 208; the upper

No:..3. back contact: of relay 209, the upper No.. 5:

back contact:of relay: 210; tip:trunk conductor 206;,

tip: brushes: of selector. 184 and: line: finder: 183,,

over the: calling line: loop: through. the. substation.

(8h, thence returning over the ring:-brushes of the:

line-finder (83 and: selector’ 184, ring trunk. con-

ductor 204 ,. the: lower No. 2 back contact: of relay:

2.60, the:upper No.4 back contact. of relay 209, the:

upper Noi. 5. back: contact of. relay 208: to battery:

through: the upper winding: of relay 207.. Relay;

261 thereupon operates closing over its: front con+

tact a circuit for: slow-to-release relay: 2:E{; which:
may be traced: from ground: over: the. upper’ No; 5::

pack contact of relay: 208, over: the: front: contact

of relay:.20T,: to: battery. through the. winding. of

relay Z(1.. Relay 241 thereupon: operates: estab--

lishes. a; circuit. for slow-to-release relay: 300; ex-

tending from. battery through. its winding,. over:

conductor 804 to. ground over the middle lower.

contacts.of relay: 211; prepares over its upper con-

tact- a: circuit: for the: stepping magnet: 353 of the

digit: register 386; and for the slow-to-release: re=:

lay 302; connects ground from the lower: No.. 3.

back contact of relay’ 214, over its’ inner lower

front-contact, the lower No. 3 back contact: of re--

lay: 225 -to:the trunk start conductor 26 which ‘is:

common to the ten. trunks of a subgroup: and

establishes.a connection from ground and. battery:

through the winding of relay 2&5, the upper No. 2°

back contact. of relay 214, the- lower contact: of

relay Ztf, to conductor 2iT te mark the trunk

as calling so that the started. trunk finder will’

stop: on the: terminals of such trunk.. Relay: 308,

upon: operating, connects. ground over the lower

No. 2: back contact of relay 303; the lower front

contact of relay 300, conductor 394, over the in~

ner No. 1: normal contacts of relay: 248, the lower.

contacts of test jack 204; the upper contacts and

through the: lower winding of sleeve relay 203 to-

battery for holding the sleeve relay operated: after:

ground. is removed at the selector 184; and over

the lower contacts: of relay 203 to sleeve conduc-

tor: 202 of the trunk to hold the selector (84 and.

the line finder. '8% from releasing.

When: relay 207 releases due to. the opening of:

the dialing circuit for the first pulse of the second:

code letter A, the circuit for magnet 353 and the

circuit’ of relay 302 previously prepared by. the

operation of relay 2'#!, are completed from ground

over: the upper No, 5 contacts of relay 269, the

back contact of relay 267, the upper contacts: of

relay 244, conductor 212, the lower normal con-

tacts of off-normal switch 285-of the digit register:

$50; through: the lower normal contacts and wind-

ing of relay 202 to battery and ground and in

parallel over the upper No. 4 back contact of relay:

805: through the winding of stepping magnet 353°

to battery and'ground. Magnet 353 and relay 302

both operate, relay 382 because of its slow-to-re-

lease characteristic remaining operated until the’

termination of the impulse series: Upon the first

step advance of the register brushes 354 and 352,.

the. off-normal switch 355 becomes operated,

whereupon the operating circuits of relay 392 and
magnet 353 are extended over the lower alternate

contacts: of relay 302, over the circuit: traced-to
ground. over the: contacts of relay: 299 . Since the:
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sécond code letter. dialed was A, two impulses are

transmitted in the impulse series and brushes 351

and 352 are advanced to the second terminal posi-

tions of their arcs. Upon.the termination of this

impulse series relay 302 releases.

In the meantime, however, the connection of

ground to the trunk finder start conductor 216 has

caused the operation of the group start relay 50/L

which is allocated to the last subgroup of ten

trunks of the A group of one hundred trunks. Ten

group relays are provided individual respec-

tively to the ten subgroups of trunks of the A

group, one of the group relays individual to an

intermediate subgroup. being shown at 50II and

the group relay of the first group being shown at

50iF. Ten similar group relays would be provided

for the ten subgroups of the B-group of one

hundred additional trunks and associated with

the B group of trunk finders, one of which is dis-

closed schematically in Fig. 1. Group relay 501L

upon operating connects ground over its inner

lower contact to the level segments 503 of the ver-

tical commutators 502 of all trunk finders of the A

group having access to the A group of trunks;

connects ground to the trouble alarm circuit 504

and causes the operation of the start relay 509 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 the trunk

finders and associated senders of a particular sub-

group. If at any time all the trunk finders which

are first choice preference of a subgroup of trunks

are busy such subgroup of trunks then has second

choice use of the trunk finder of another sub-

group which is normally the first choice of an-

other subgroup of trunks..-

The trunk finder 500 disclosed in Fig. 5 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 501L appertains. It will
be assumed that this finder is idle and that there-

fore upon the operation of relay 501L, a circuit is
established from ground over the back contact of
relay 505, the upper contacts of relay 501L, in

start. conductor 506, over the middle normally
closed contacts of the test and busy jack 587 of

the trunk finder 560, the inner upper normal con-
tacts of relay 508, through the winding of start
relay 509 to battery and ground. Relay 509 upon

operating connects ground over its inner upper-

front contact to conductor 510 and causes the

operation of stepping relay 511 in:a circuit ex-

tending from ground over the inner lower front
contact of relay 589, interrupter contacts of ver-
tical magnet 512, interrupter contacts of rotary
magnet 513, the lower winding of relay 511 to bat-
tery and ground over the inner lower back contact
of relay 508. Relay 511 upon operating causes
the operation of the vertical stepping magnet 512,
over a circuit extending from ground at the inner
lower front contact of relay 509, over the front
contact of relay 511, the upper back contact of
relay 514, through the winding of magnet 512 to
battery over the inner lower back contact of relay
508, The. brush shaft of the finder is thereby
lifted one step, placing the commutator brush 515
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on the first wired segment of the vertical com- _
mutator 502, The vertical off-normal springs 516

are now operated to their alternate positions and
the circuit of relay 51! is opened at the inter-
rupter contacts of magnet 512. Relay 5{{1 now
releases in turn releasing magnet 512 which in

turn recloses the circuit of relay 51f. Relay 511
reoperates to cause the reoperation of magnet
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512. In this manner magnet 512 is repeatedly op-
erated and released to advance the brush shaft
upwardly step by step until the commutator brush

515 engages the grounded segment 503 whereupon
a circuit is established from ground on such seg-
ment over brush 515 through the lower winding
and relay 514, over the interrupter contacts of
rotary magnet 513, through the lower winding of
relay 511 to battery and ground over the inner
lower back contact of relay 508. Relay 511 is thus
held operated to prevent further stepping and
relay 514, which is slow to operate, operates after
an interval sufficient to permit the brushes to
cease vibrating following the completion of their
last vertical stepping movement and before they
are started in their rotary stepping movement.
When relay 514 operates, it locks in a circuit

from battery over the inner lower back contact
of relay 508 through the winding of magnet 512,
through the upper winding and inner upper
front contact of relay 514, to ground at the in-
ner lower front contact of relay 509: ovens at
its inner lower back contact, the circuit extend
ing over the lower contacts of the off-normal
Switch 516 through the winding of release mag-
net 517, and transfers the stepping circuit con-
trol of stepping relay 51! from the vertical mag-
net 512 to the rotary magnet 543. With step-
ping relay 511 now operated, the circuit of the
rotary magnet 513 may be traced from ground
over the inner lower front contact of relay 509,
contacts of relay 511, upper front contact of re-
jay 514, through the winding of magnet 513 to
battery and ground. Relay 513, upon operating,
advances the brush set of the finder one step in
a rotary direction and opens at its’ interrupter
contacts the holding circuit for relay 5tf previ-~
ously traced and the operating circuit thereof
extending from ground. over the inner lower
front contact of relay 599, the interrupter con-
tacts of magnet 512, the interrupter contacts of
Magnet 513, the lower winding of relay 5{f to
battery over the inner lower back contact of re-~
lay 568, whereupon relay 5{{ releases in turn
releasing magnet 513. Magnet 513 upon releas-
ing reestablishes the operating circuit of relay 511,
which in turn reestablishes the circuit of mag-
net 513 to advance the brush set another step in
the rotary direction. In this manner the brush
sets are advanced step by step until the test brush
§18 encounters the test terminal 519 of the call-
ing trunk.

It has been assumed that the calling trunk of
Figs. 2, 3 and 4 appears in the last terminal set
of the levels of the banks of the trunk finder 500
corresponding to the commutator segment 503
which levels are partly shown and therefore when
the brush sets have been stepped vertically to a
position opposite such levels in their banks, as il-
lustrated and have been advanced ten steps in the
rotary direction into engagement with the last
terminal sets of such levels, a circuit will be es-
tablished from battery applied through the wind-
ing of relay 215 of the trunk over conductor 217,
to the test terminal 519, thence over test brush
518, through the lower winding of relay 528, up-
per back contact of relay 508, through the up-
per Winding of relay 511 to ground on conductor
510. Relay 5if is held operated over this circuit
to prevent further rotary stepping of the switch
shaft, and relay 520 operates sufficiently to close
its upper No. 1 contacts thereby establishing a
circuit from battery, through its upper winding,
over such contacts, the lower contacts of rotary’
magnet 513, contacts of relay 51f to ground over



2;426;981

the ‘inner lower contacts of relay $69. ‘With both

of its windings now energized, relay 520 fully

‘operates ‘to extend control conductors 2f9 ‘to 224,

‘inélusive, ‘of ‘the trunk over brushes ‘52! ‘to 526,

‘inclusive, of the trunk finder and the upper Nos.

4-and 5 to lower ‘Nos. 2 to 5 contacts of relay

520 to conductors 827 +0532, inclusive, -extend-

ing to the sender; to cause the operation of re-

Jay ‘508 in -a ‘circuit extending from ground over .

the off-norma] springs 5!'6, ‘the No. 3 upper front

contact of relay 528, through the lower wind-

‘ing of ‘relay 508 to battery and ground; to ‘con-

nect ‘sender conductor 538 over its lower No. 1

contacts to brush $34, thence to conductor §35

which is :multipled to corresponding bank ter-

‘minais in the same vertical row of the upper

finder bank; to open at its ‘No.'3 upper back con-

tact another point ‘in the circuit.of release mag-

net 517, and to-prepare a locking circuit for itself

over its No. 1 upper front contact which will be

‘effective following the operation of relay 508.

‘Relay 548 upon operating extends a connection

from trunk conductor 2f7, over terminal 619 and

‘brush 518, the upper No. 2 contacts .of relay 526

‘and ‘the upper ‘front contacts of relay 508 to con-

auctor 510 extending to the sender; completes

the locking circuit of relay 528 extending from

battery through the upper winding and No. 1

upper contacts of relay 522, the lower front con-

tact of relay 508 to ground on conductor 5/0;
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disconnects the lower winding of relay 520 from ~

the test brush 918; transfers at its inner upper
contacts the in-start conductor 506 from the

winding of start relay 509 to the out-start con-

‘ductor 552,.and through the upper winding of

relay 508 to battery at the upper back contact

of relay 536; at its inner lower back contact re-

moves battery from ‘the windings of relay 51!

‘and 8144, and from the vertical magnet 512 and

its upper front contact shunts the upper winding

of relay. 5tf!. Relays 51/.and 514 now release and

relay 509 ‘being slow to release releases after an

interval sufficient to allow ground to be applied

to conductor 51.0 at the sender to hold relay 526

cand rélay 2'5-.of the trunk operated.
When relay 514 releases the continuity of the

out-start conductor ‘is established at its lower

contacts .whereby if a second trunk.in the same

subgroup should be in a calling condition, ground

placed on the in-start.conductor 596 will be effec-

tive to start the second trunk finder of the same

subgroup of finders, if itis idle, over a circuit-ex-

tending from conductor 586 over the middle nor-

mal contacts .of test jack 507, the inner upper

front contacts of .relay 508, the lower normal

contacts .of relay 514, conductor 352, the lower

normal contacts of-test jack 507,.the middle nor-

mal contacts of test jack 501’ associated with the

second trunk finder .of the same trunk-finder

group, over the upper normal contacts of relay

‘908’ to the start relay of such second finder cor-

responding to relay 509.

‘Had the calling trunk ‘been .in the subgroup of

a, second or B group of .one hundred trunks, a

group rélay (DtL corresponding to one of the

group rélays $01, associated with the A group-.of

trunk finders would -have been operated to cause

the operation of the start relay of an idle trunk

finder such, for example,..as -the.start relay. {99

of the trunk finder 190-of Fig. 1. Itis to be noted

that the finder 309 is paired with the finder 108

and the brushes.thereof are connectible to con-

ductors 519 and 527 to 533, inclusive, to which

the brushes of trunk finder 506 are .also connect-

ible and which extend to a sender.
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therefore that it may not‘be possible to connect

two trunks to. a single sender over the ‘brushes

‘of the pair of trunk finders 500 and 100; the finder

509 is made a preference finder and the start

circuit for the ‘finder ‘(00 is extended from ground

at the contacts of ‘the group relay i01L over con-

‘ductor 106, the inner upper normal contacts of

relay {98 of the finder 100, conductor 554, over the

lower back contact of ‘relay 599 of finder “506,

conductor 55, through the winding of start re-

lay 109 of the finder 100 to‘battery. “If the finder

$08 is in use, its relay 509 will be operated and

consequently the start circuit cannot be. com-

‘pleted to start relay 109 of finder 100. However,

the start circuit will be extended.over conductor

654, the Jower front contact of rélay $09, con-

ductor §58, over the ‘inner upper normal con-

tacts of relay 108 of the first available finder of

the ‘B group, ‘thence over ‘the back contacts of

the.rélay 589 of the finder of the A group paired

therewith, to:the start relay 109 of-such available

finder if ‘the paired A group finder is not in use

or over’a front contact of relay 509 and over con-

tacts of similar relays 589 and 108 through ‘the

start relay {29 of a B.group finder whose paired

A group finder is notin use.

When ‘the ‘trunk finder seizes ‘the terminals

of the calling trunk and .completes the circuit

previously traced from battery through the wind-

ing of relay 215 over conductor 217, rélay 215

cperates and locks itself directly to ground ap-

plied over conductor 217 from the trunk finder

and at a later time from the sender, over its upper

No, ‘1 front contact. As..scon as rélay 302 re-

leases following the completion of the registra-

tion of. the impulse series in the digit register

350 a circuit. is completed for.transfer rélay 209

which may ‘be traced from battery through its

winding, over conductor 213, the lower back con-

tact of relay 306,.the upper back contact of rélay

362, conductor 307, the upper No. 2 front con-

tact of rélay 215, conductor 308, fhe upper con-

tacts of off-normal switch 355 of register 359 ‘to

ground over the lower No. 3 back contact-of relay

303, ‘Relay 209 operates whereupon the dialing

circuit previously traced .over .the -calling line

loop and through the windings of relay .207 is dis-

connected from the windings of such relay and

transferred tothe selected sender. Relay 207. now

réleases followed by the rélease of slow-to-re-~

lease relay241, but with relay 215 now operated,

relay 380 is held operated over a circuit extend-

ing from battery through its winding, over con-

ductor 384,.the lower :No. 1 contacts of relay 245

to ground over the lower No. 3 back contact of

relay.21.0.

Should an: idle sender not be.connected to the

trunk. before the-second -train-of impulses is re-

ceived in the trunk, relays 215.and 289 will not

be operated and, therefore, when -relay .207 re-

leases on the first impulse .of .this digit series .a

circuit. will be. established fram ground over the

upper No. 5 normal -contacts of relay 298, the

back. contact.of relay 201, the upper front.contact

of relay 211, conductor ‘242, the -lower -alternate

contact of off-normal .contacts 358, the inner.up-

per back contact of relay 302, through the wind-

ing of relay 310 to battery, whereupon relay 310

operates. and establishes .a -circuit from battery

through the winding of relay. 214, over conductor

Sti, the lower contacts of relay 318, to ground

over the upper ‘No.:2 back contact .of relay. 305.

Relay. 214 therefore operates, locks-over its upper

No. i contacts and conductor 342 to -ground :over

In order 75 the inner lower front. contacts of relay 388: ap-
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plies all-paths-busy tone from the source 230

over its lower No. 1 contacts, the tip conductor

200 of the trunk and thence to the calling line;

connects ground over its lower No. 3 front con-

tact, the normal contacts of jack 204 and thence

as traced to sleeve conductor 202 to hold the se-

Jector 184 and the line finder {83 from releasing;

at its lower No. 3 back contact removes ground

from start conductor 216 extending to the trunk

finder and at its lower No. 2 back contact opens

the connection from ring conductor 220 extend-

ing over the lower No, 5 back contact of relay

210, over the lower No. 1 back contact of relay

232, the lower No. 2 back contact of relay 24,

through resistance 231, over the lower No. 1 nor-

mal contacts of relay 209 to the tip conductor 219,

whereby the sender, when attached, is given a

disconnect signal.

In response to the all-paths-busy tone the call-

ing subscriber restores his receiver to the switch-

hook, whereupon relay 207 releases. followed by

the release of relay 21{ and the release of relay

300. With relay 214 operated the sender, if at-

tached, will have received a disconnect signal and

will thereby cause the release of relay 215 of the

trunk, With relays 211, 215 and 300 all released,

a circuit is established for release magnet 354 of

digit. register 350 which may be traced from bat-

tery through its winding, over conductor 313, the

upper back contact of relay 211, the upper No. 2

back contact of relay 215, conductor 308, the

upper contacts of off-normal springs 355 to

ground over the lower No. 3 back contact of relay

303. Magnet 354 thereupon operates to release

the brushes 35! and 352 of register 350 to their

normal positions whereupon springs 355 restore

to their normal position thereby opening the

circuit of magnet 354, Relay 300, upon releasing,

also releases relay 214. With relays 300 ang 214

both released holding ground is removed from
the winding of sleeve relay 203, which releases,

and from sleeve conductor 202 to initiate the
release of the operated selector {84 and line

finder 183,

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. 209 a loop circuit

is established from battery through the middle
winding of dial impulse responsive relay (000 of

the sender, through retard coil 1081, conductor
1002, the lower No. 4 back contact of relay 800,
conductor 861, the inner upper back contact of
relay 100, conductor 101, the lower No. 1 normal

contacts of relay 600, the lower No. 3 back con-

tact of relay 601, conductor 528, the upper No. 4
contacts of relay 526, brush 522 of trunk finder
5060, conductor 220, the lower No. 5 back contact
of relay 210, the lower No. 1 back contact of relay
232, the lower No, 2 back contact of relay 244,
resistance 231, the lower No. 1 back contact of
relay 232, conductor 219, brush 521 of trunk
finder 500, the upper No. 5 contacts of relay 520,
conductor 527, the upper No, 2 back contact of
relay 690, the upper No. 1 normal. contacts of
relay 606, conductor 702, the inner lower back
contact of relay 780, conductor 862, the upper
No, 2 back contact of relay 800, to ground. The
retard coil (081 in series with the middle or pri-
mary winding of relay {1000 and the condenser

{003° and resistance {004 connected in parallel
with the retard coil 1001 and middle winding of
relay {060 constitute an arrangement which en-
ables relay {009 to withstand transient condi-
tions and thereby give satisfactory pulsing. The
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upper or secondary winding of relay 1000 is-con-

nected in series with condenser 1006 and resist-

ance 1907 to reinforce the primary winding and
make its operation and release more positive and

therefore more insensitive to transients. The
lower or tertiary winding serves as a biasing

winding and tends to keep the relay armature in
its released or back contact position.

At the time ground was connected to conductor
518 at the trunk finder 590, a circuit. was com-
pleted over the upper No. 1 normal contacts of
relay 103, over the inner upper normal contacts
of relay 104, to battery through the winding of
off-normal relay 105 whereupon relay 705 oper-
ates to connect ground to the off-normal ground
conductors 106 to T10, inclusive, of the sender.
Ground is, therefore, connected over conductor
191, the upper No. 2 back contact of relay 602
and conductor [01! to the armature of relay 1000
and.through the lower or biasing winding of relay
i000 and resistance {01/2 to battery. As previ-
ously stated, relay 1000 is thus biased to hold its
armature on its back contact to thereby shunt
and discharge condenser 1013 through resistance
{0i4 until the dialing loop is completely through
the middle winding of relay 1090 as previously
traced. .
When relay 1000 operates over the loop a cir-

cuit is established from ground on conductor
iti, over the front contact of relay 1000, con.
ductor 1810, the lower No. 1 back contact of relay
603, conductor 1909, through the winding of relay
{008 and resistance {007 to battery and in par-
alle] with resistance 1807 to battery through the
winding of relay 1015. Relay 1808 operates and
releases with relay {000 but relay (015 being slow
to release remains operated continuously during
dialing and establishes an obvious circuit for
relay {016 which also remains operated during
dialing and after relay 1015 releases on the trunk
cut through.

Relay (015, upon operating, also establishes a
circuit from. ground over its upper contacts, con-
ductor 1019 and the upper back contact of relay
704 to battery through the winding of relay 705,
to hold relay 185 operated and the ground is
extended over the inner upper back contact of
relay 184, and the upper No. 1 normal contacts of
relay 193 to conductor 510, extending to the trunk
finder 500 to replace ground applied to conductor
510 by relay 509, which latter relay releases after
the trunk finder has found the calling trunk,

After the operation of transfer relay 209 of the
trunk, conductor 219 of the loop circuit previ-
ously traced through the middle winding of relay
i€@9 is connected over the lower No. 1 alternate
contacts of relay 209 and the upper No. 6 back
contact of relay 210 to the tip conductor 260 of
the ticketing trunk and conductor 220 is con-
nected over the lower No. 5 back contact of relay
218, the lower No. 1 back contact of relay 232,
the lower No. 2 back contact of relay 214, the
lower No. 3 contacts of relay 209, the lower No. 2
back contact of relay 2108, to the ring conductor
20! of the ticketing trunk, whereby relay 1008
is placed under the control of the calling sub-
scriber. Upon release of relay 1008 in response

to the first dial impulse received from the calling
line, relay 1017 operates over a circuit from bat-
tery through its winding, over the back contact
of relay 1008, the inner lower front contact of
relay 1016, and conductor {618 to ground at the
upper back contact of relay 604 and, being slow
to release, remains operated during an impulse
series. Since the present invention is not con-
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cerned with the registration of series of dial im-

pulses under the control of relays 1008, £015, 16.16

and 4017, the impulse counting relays controlled

thereby and the digit registers for registering

dialed digits are not disclosed. For a full dis-

closure of such apparatus and a description of

the .operation thereof, reference may be had ‘to

the application of J. W. Gooderham, Serial No.

448,782, filed.concurrently herewith. With relay

1016 operated .a.circuit is established from ground

over its lower front contact and conductor. 1020

to battery through the winding -of off-normal

relay 108, which upon operating connects ground

to off-normal conductors 74/2, 7/3 and Ti4-and

connects .ground directly over its upper No. 1

alternate contacts to conductor 510,.extending to

the trunk finder 500.

Party identification test

‘When off-normal relay 105 operated a circuit

was established from battery over its lower No. 1

contacts, over conductor Til, through the lower

winding of relay 686, and resistances 697 and

627, to ground on off-normal ground conductor

706, thus preparing relay 606 for operation and

. establishes a circuit for relay. 608, which may be

traced from battery through the winding thereof,

over the lower No. 1 normal contacts of relay $85,

to ground on off-normal .ground conductor 708.

Relay 608, upon operating, closes an obvious cir- ,

cuit over its Inner upper front contacts through

the winding of relay 609 to ‘battery, whereupon
relay 609 operates in turn establishing a circuit

extending frombattery on conductor 711, through

the upper winding of relay 606, over the inner

lower front contact of relay 609, to ground on

conductor 706. With both windings energized,

relay 606 operates and establishes a circuit from

ground applied to conductor 712 upon the opera-

tion of off-normal relay 703, over the front con-

tact of relay 696, the upper back contact of relay

610. to battery through the winding of relay 688.

Relay 606, upon operating, Jocks over its lower

No. 2 .contacts to ground over the inner .upper

normal contacts of relay 610. These relays all

remain operated under the control of relay 695.

‘When the sender was cut through to the calling

trunk by the operation of relay 520 of the trunk

finder 5690 a circuit was .established from round

over the upper No. 3 back contact of relay. 293,

conductor 246, through the winding of trunk

connector relay (180 individual to the calling

trunk of the sender-trunk-connector circuit of

Fig. 11, over conductor 222, brush $24.0n the trunk

finder, the lower No.3. contacts.of relay $20,.con- ;

ductor 539, the lower No. 2 ‘back contact of relay

605, through the windings of the three-position

polarized relay 6141, the upper No. 3 back contact

of relay 605, through resistance 612 to battery

and ground. Relay 6!1 operates. over this circuit

in .such a.manner as to close its Jower contacts

whereupon relay 613 operates in a circuit from

battery through its winding, over the lower .con-

tacts of relay 611, to ground on off-normal ground

conductor 709, locks over its upper No. 1 contacts

to ground on conductor 789. and establishes a

biasing circuit from the 110-volt battery 618,

through resistance 614 and ‘the upper winding of

rélay 615,-over its upper No. 2 contacts to ground,

whereby relay 615 is prepared for operation.

‘When relay 1.07 operates.at the start of the

first digit tobe registered: in the sender, a circuit

is established from ground over a front contact

thereof, over the front contact of an in-steering

relay (not shown), conductor 4024, the lower-No. 7
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1 contacts of relay 648, over the upper No. 1
snormal-centacts and through the winding.of relay

605 to ‘battery. Relay 685 thereupon. :operates,

locks -over. its upper No. 1 alternate .contacts to

ground.on -off-normal ground :conductor 798, -and

transfers the holding .circuit-for relay 608 over

its lower No. .1 transfer contacts from ground on

the off-nermal.ground conductor 108 to ground

applied to conductor (924 by relay 1017 -over the

lower Nos. 1 and 2 contacts of relay 6138. When

relay LO{T releases at the end of the first digit

‘series idled into the sender, relay 608 releases,

in turn releasing relay 689, which opens the -cir-

cuit of condenser timed relay 606. ‘With relay

6099 released a.shunt extending from ground .on

conductor 106, over-the inner lower front contact

of relay 639, through condenser 615 and -resist-

ance 617 to.ground is opened.and condenser 616

now starts to charge in a circuit from battery,

over conductor Tif, through the upper winding

of relay 686, through condenser 616 .and_resist-

ance 617 to ground, and until the condenser he-

comes fully charged and the charging current

therethrough. ceases to flow, rélay 686 is main-

tained operated.

With relays 603 and 609 both released and until

relay, 686 finally. releases, a circuit is established

from the source 618 of 110-volt current, through

the lower winding of relay 615, the upper back

contact of relay 6/9, through the rectifier 620,

over the. upper back contact of relay 609, ‘the

‘lower No. 1 alternate contacts of relay 600-and

thence as traced to the.ring conductor 201 of the

ticketing trunk. and -to the ring conductor 188 of

the calling Jine, and in parallel over the lower

back contact .of relay 603, and the upper No. 1

alternate contacts of relay 680, and thence as

traced to the tip conductor 209 of the ticketing

trunk, and to the tip conductor 189 of the ealling

line. During the time that the lower winding

of relay 615 is thus connected to the tip and ring

conductors of the calling line pulse receiving relay

{000 is maintained operated in the circuit pre-

_ viously traced from battery through its. middle

winding to. conductor 101, thence over .the -upper

back .contact of relay .688, over the upper and

lower No. 3 contacts of relay 620 to. ground

through resistance 824.

Relay 806 is timed by the cendenser. 616 .and

resistance 617 to release in approximately ..05

second .after the release of relay 609 and, there-

fore, the lower winding .of party -test relay 615

is connected to the conductors of the calling.line

for this interval. If the.calling subscriber is.a tip

party of a two-party flat rate line, relay 615 .will

‘be operated over the.3640-ohm resistance ground

at such tip, station. It having-been assumed that

the ‘tip party station (84 has initiated the .call it

will be noted that with the receiver.off the switch-

hock the tip conductor !89 of the -calling line is

connected -through the .vrimary winding :of ‘the

substation repeating .coil 90, through the .3640-

chm ringer .19f to.ground.and that :the -ring. con-

ductor {88-is connected through the normal :con-

tacts of the dial.192, through the transmitter £98

and ringer 191 to ground. Relay.6L4, :if.operated,

establishes 9.-circuit from battery through -resist-

ance lamp 22, over the lower No. 1 -hack-eontact

of relay 623, through the winding -of relay 624,

over‘the lower back contact-of relay 39, the ‘front

contact of relay 614, ‘the upper No.:2 :contacts -of

relay ‘680, the lower back ‘contact of relay 610,

the lower back :contact of ‘relay ’606 to-ground:on

off~normal ground :conductor Tl2. Relay 624,
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upon operating, locks over its upper No. 1 con-

‘tacts, conductor 625, the lower back contact of

‘end-of-dialing relay 803 to ground on off-normal

ground conductor 712: establishes the operating

circuit of relay 606 from ground: on conductor

625, over its upper No. 3 contact, the lower No. 3

back. contact of relay §19, through the upper

‘winding of relay 606 to battery on conductor T11;

‘establishes a circuit from ground: on conductor

625, over its upper No. 2 contacts, through the

lower winding of relay 619 to battery; opens at its

lower No, 1 back contact the operating circuit of
relay 623, and at ‘its lower No. 1 front contact con-

nects battery through lamp 626 and over the

upper No. 3 back contact of relay 619 to the line

side of the lower winding of relay 615.

Relay 619, upon operating, extends its operat-

ing ground over its upper No. 1 contacts and

through the upper winding of relay 7116 to bat-

tery; connects ground over its lower No. 1 con-

tacts to shunt resistance 607 from the circuit

- through the lower biasing winding of timing relay

606; opens the circuit through the upper or oper-
ate winding of relay 606; disconnects the 110-volt

source of current 618 from the subscriber’s line

and establishes the circuit of relay 610 extending

‘from ground over its lower No. 2 contacts to bat-

tery through the winding of relay 610. With

resistance 6971 shunted relay 606 releases approxi-

mately .015 second following the opening of its

operating circuit and until it releases relay 600 is

held operated over its own lower No. 2 contacts,

the inner upper alternate contacts of relay 610

and the front contact of relay 696 to ground on

off-normal conductor 112. During the time that

relay 606 remains operated current from the 48-
volt central office battery is applied through lamp

626, over the lower No. 1 front contact of relay
624, through rectifier 626, the upper back contact

of relay 609 and in parallel over the lower back
‘contact of relay 608, and thence as traced over
the No. 1 upper and No. 1 lower alternate con-

tacts of relay 600 to the calling line. When relay
606 releases it in turn releases relay 600 and dis-
connects the source from the line. This applica-

tion of current from the 48-volt battery is for the

purpose of discharging the line in such a way as

to prevent bell tapping at the substation.

With relay 600 released the previously traced

circuit over the calling line and: through the
middie winding of relay {000 is reestablished and

the local holding circuit for relay {000 is opened.
The party identification is now completed and
the sender is ready to receive the next digit series
dialed by the subscriber. A complete test cycle,
that is, testing the line, discharging the line after
the test, and the functioning of the test control
relays as just described, is such that the open
period introduced into the dialing circuit does

not exceed .150 second.

If the calling substation is not a tip party of
a two-party flat rate line, relay 615 will not oper-
ate when relay 606 releases for the first time.
With relay 615 unoperated, when relay 696 re-
leases a circuit is established from ground on
conductor 1712, over the back contact of relay 606,
the lower back contact of relay 640, the upper
No. 2 contacts of relay 690, the back contact of
relay 615, the winding of relay 623, over the lower
No. i back contact of relay 624, through lamp
626, to battery. Relay 623 thereupon operates
causing the operation of relays 619 and Ti7 in

the manner previously described in connection
with the operation of relays 619 and 116. The
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circuit then functions in the manner previously
described.
At the end of the party identification test re-

lays 610, 619 and 624 remain operated if the
calling party is the tip party of a two-party
flat rate line under the control of the end-of-
dialing relay 803 and relay 116 is held operated
in a circuit over its lower winding and lower
No. 1 contacts to ground on off-normal conductor
112 under the control of off-normal relay 103.
With relay 716 operated relay 118 is operated

from battery through its winding, over the upper
No. 1 contacts of relay 116, and the upper No. 2
back contact of relay 717 to ground and relay
Ti8 is held operated over its upper contacts to
ground on off-nermal conductor 786 under the
control of off-normal relay 105. If the calling
party is not a tip party, relays 610, 619 and 623
remain operated under the control of relay 803,
and relay T17 is held operated in a circuit over
its lower winding and lower No. 1 contacts to
ground on conductor 112 under the control of
relay 763.

When the first digit has been received in the
sender, an idle identifier, such as is disclosed
schematically by the box 9€0 on Fig. 9, is asso-~
ciated with the sender by an identifier-connector
and the identifier is associated with the calling
ticketing trunk by an identifier-trunk-connector
circuit. If, as a result of the party test, relay
716 has been operated, a circuit is established
from ground.over its upper No. 3 contacts and
conductor 719, thence over contacts of the iden-
tifier-connector to the identifier 960 to operate a
tip party relay therein to register the fact that
the tip party on a two-party flat rate line has
initiated the call. If ring party relay 717 has
been operated, a circuit. would be established from
ground over its upper No. 2 contacts and con-~
ductor 729, extended over contacts of the iden-
tifier-connector to the identifier 909 to operate
a ring party relay therein. Upon the operation
of the identifier-trunk-connector a circuit is es-
tablished for relay 218 of the trunk which may
be traced in part from the identifier 900, over
conductor 901 extended over contacts of the iden-
tifler-connector to conductor. 529. thence over the
No. 2 lower contacts of relay 520, trunk-finder
brush 523, conductor 221, through the winding
of the three-position polarized relay 248 of the
trunk, over the upper No. 4 contacts of relay 215,
and through resistance 288 to battery and over
the upper No. 3 contacts of relay 215, through
resistance 254, over conductor 255, over the upper
No. 1 contacts of relay 303, conductor 344, the
lower contacts of off-normal switch 485 of the
tens elapsed time register 400, lower No. 1 back
contact of relay 496, to ground over the normal
position terminal of the are of register 450 with
which brush 45i is engaged if this register is in
its normal position. If the registers 400 and 450
are both in their normal positions and the relay
406 is not at the time operated, relay 218 now
Operates to complete the extension of contro
conductors from the trunk to the sender, .
A circuit is now effective for transferring the

registration of the digit register 350 of the trunk
which may be traced in part from battery applied
at the identifier over contacts of the identifier-
trunk-connector, thence over conductor 234, the
upper No, 2 contacts of relay 218, conductor 315,
brush 351 assumed to be standing on the No. 2
terminal of its are and a conductor of cable
316 extending over contacts of the identifier-
trunk-connector to ground through the winding
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of actrunk code register -relay of the identifier.
A-circuit -is -also.established which may be:traced

in part from battery applied at the identifier
ever contacts of the identifier-trunk-connector

thence over conductor 235, the upper No. 5.con-

tacts of relay 218, the lower normal contacts of
test jack 256, over the inner lower contacts of

Sleeve relay 203, code lead 286 and contacts of
the identifier-trunk-connector to the identifier.

If the first digit registered in the sender -was:

the third code digit, as it has been:assumed, then

this digit is transferred to the identifier -from

the sender. The identifier then has all of the

information required to reconstruct the -called

office code dialed by the subscriber; the informa-

tion concerning .the first code-digit beihg trans-

mitted to the identifier by the code lead .288, the

information concerning the second eode digit

being transmitted from the trunk register 350

and the information concerning the -third code

digit .being transmitted from the-sender. After

the reconstruction of the office code digits of the

-called office, this information is transmitted from

the identifier to the sender.and registered in the

sender as fully described in the Gooderham ap-

plication Serial No, 448,782, hereinbefore referred —

to. ‘Relay 218 at its upper No. 1 -back contact

opens the shunt around retard coil 283 and at

‘its upper No, 1 _alternate.contacts. extends a con-

chection from sleeve conductor 202 of the trunk,

over the lower contacts of sleeve relay 283, the

upper contacts of relay 203, the lower normal

contacts of jack 204, the upper ‘No. 1 alternate

contacts of relay 28, over conductor 285 and

thence over contacts of the identifier-trunk- :35

-connector to the identifier -over which circuit the

‘identifier applies °270-cycle identifying tone cur-

-rent towards the calling line.

Following the association of the identifier with

-the trunk, the identifier is started to identify the

‘calling line and looks for such line in a tip party
field-if: the-tip ‘party: register relay of the identifier

-was operated or in ‘a-ring party field if the ring

‘party register cf -the identifier was operated.

‘As ‘soon as the identification of the calling line . 4:

‘is completed -and ‘the necessary information con-

cerning the identity of the calling- office, the -nu-

merical digits .of -the directory number of the

calling line and the-class of -the calling line have

‘been -registered in-the identifier, this information

is transferred -to the sender and~results in the

setting -of register relays therein. One register

is set in accordance with the calling office unit

in-which the. ealling line-is located-from the-set-

ting of which the three office -code digits-of the

calling line number may ‘be secured -and -four

other registers -are set:to-register the thousands,

shundreds, .tens.and:units numerical-digits of the

calling line number, If .the call was initiated

‘from :a :two-party message rate‘line relay ‘721 <is

‘operated -over conductor ‘122, extended over con-

tacts of the identifier-connector to the identifier

990, or if the call did not.originate on a two-

party message rate line, relay 123 is operated over

conductor 724 extended over contacts of the

identifier-connector ‘to the identifier. .One of

class relays 125, 726 and 1727 may be operated

over ,conductors “128, 729 and 7139, respectively,

extending over contacts of the identifier-con-

nector to the identifier, in accordance with

whether the calling subscriber is.entitled to local

service.only, extended service: or foreign.exchange
service,

When.all-of .the digits.of the.called line -num-

. ber have.been transferred to the-called. office code

45 off-nermal ground conductor ‘708.
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-and numerical -registers of the sender a check
test is made to determine if the proper number

of relays. of-each register have been operated and,
df.so, relay 804 -operates:and locks to ground on

When .all of

‘the .calling ‘Hine number and class .information
-bas -heen -transferred ‘to the sender .a second

echeck -test -is saade to determine if the proper

minopber -of register relays have been operated
10 .and if so relay 865 operates and locks in a cir-

euit -from battery through . its winding ‘over its

lower No. 3 contacts to ground:on conductor -109.

Following -the registration of the .called office

code digits -in-the sender, the sender proceeds to

control the completion of the connection to the
nted :line -in accordance with :the office code

cans numerical. digits of the wanted line number.
: sn the-last digit of such called line number

-has-been- dialed into the sender, relay.803 operates
90 -and -when the ‘last series of impulses has been

sent from the sender to set a connector-upon the
terminals-of the wanted line, the end of pulsing

: 134-is-operated-and, locks. over its upper No.
2. contacts. It is desirable -to cut-the ticketing
trunk through -to ‘the transmission -condition as

soon ‘following : the- completion.of out-pulsing as
possible.so that there will be-no-unnecessary de-

Jay-to-the.calling ‘subscriber in-the completion of
the-call. Since, as assumed, the. call-is not from
-@ ‘two-party smessage rate line and relay 7123 is
therefore operated, a -circuit is established from
ground -on cenductor 742, over :the lower front

contact of-end-of-dialing relay,893,-conductor-806,
4the-upper .No. -1 front contact of relay 734, the

‘nner upper-front contact. of relay 723,.conductor
‘E22, :the lower No. 2 baek -contact of relay 628
threugh both.windings of .relay-629-in:series, over
the apper No. 1 :back .contact .of -relay -628, -con-
duetor 528, the lower -No.:2 contacts of relay :52
ef -trunk finder :589, ‘brush -528, conductor 221,
-through -the windings of polarized relay .218-.and
‘thence .as traced to -battery -through resistance
238, -Due to -the ‘inclusion -of both windings of

Telay -629,-relay 218.in:the-trunk.does not operate
-at-this time; but relay:629. operates and establishes
a circuit from -battery - ‘through the -winding of
relay 404, over ‘the upper No. 3-back contact of

relay €28 £0 ground.at the front-contact-of relay
- 829, Relay. 604 therefoxe ‘operates-and locks over

dts. Upper ‘front contact to sround. -on -off-normal

the ‘lower No. 3 back.contact ‘of relay 028, over
_itgtinner lower front contact-to-a point: between
-the two -windings of relay 629 whereupon the

slower -winding of relay &29 becomes shunted and

sufficient -current ‘is permitted to flow through

the -windings ‘of relay 218 of the trunk to.cause

the-latter relay to.operate in:the-positive. direction

-to-operate.its lower contacts.

Relay. 218 thereupon establishes a-circuit -over
-its-lower No. 2-front contact for. cut-through-relay

210-which-operates.and locks-over‘its upper No. 1

-contacts,.conductor 281.to ground. over the,upper

front. contact.of relay 300. This Jocking ground

65 is also applied over the upper No. 2-contacts -of
_-relay., 210 to conductor ;224 .and thence over the

-circuit. previously. traced. through the-upper .wind-
ing -of .relay .629.to0 ground -whereby ‘the “upper
winding of relay 629 is-shunted and. relay: 829. -Te~
leases. With .relay 629 released and -relay -684

Operated, .@ .circuit .is established from battery

through. the Winding of relay -68!,-over the lower
contacts of relay 604, the-upper. No,2:back con-

tact -of -relay 628 -to. ground: ‘atthe ,back .eontact
of relay 629 and.relay 601 operates.and lecks-over
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‘ its upper No. 1 front contact to ground.on conduc-

‘tor 706 and establishes an obvious circuit for re-

lay 603 over its lower No. 2 front contact. Relay

603 upon operating opens the out-pulsing circuit

at its upper No. 4 and lower No, 3 back contacts,

extending over the upper No. 3 and lower No. 4

front contacts of relay 613, over conductors 532

and 531, the lower Nos. 4 and 5 contacts of trunk

finder relay 520, brushes 525 and 526, conductors

223 and 224, the upper and lower Nos. 2 front

contacts of relay 209 and normal contacts of test

‘jack 246 to conductors 317 and 318 of the tick-

eting trunk terminating in an incoming selector

and over which circuit impulses have been trans-

mitted from the sender to set selector switches.

Relay 60¢ at its upper No. 2 and lower No. 3 back

- contacts opens the dialing loop previously traced

from the calling line to ground and to battery

through the middle winding of impulse responsive

relay 1060 and establishes a holding loop for relay

{900 over its upper No. 2 and lower No. 3 front

contacts whereby relay 1600 of the sender is

maintained operated: after its previously traced

circuit has been opened through the operation of

cut-through relay 210 of the trunk.

To check the ability of the party test relays to

function properly and particularly to insure

against faulty operation of the party test relay

615, the test relays are tested before the sender

is released and following the operation of relays

60! and 603. When relay 603 operates a circuit

is established from ground over its upper No, 2

contacts and the back contact of relay 640 to

battery through the winding of relay 608 where-

upon relay 608 operates in turn causing the oper-

ation of relays 606 and 698 and, since relays 624,

619 and 610 all released at the end of dialing when

relay 803 operated and removed ground from con-
ductor 625, relay 609 is now reoperated following

the operation of relay 606 in the manner previ-

ously described and locks over its lower No. 2

contacts and over the upper normal contacts of

telay 600. ‘With relay 610 operated a circuit is

now effective from ground through resistance 62{,

over the upper and lower No. 3 contacts of relay

660, the upper front contact of relay 668, conduc-

tor.641, the back contacts of relay 1015, conduc-

tor 642, the upper No. 3 contacts of relay 603 to

‘battery through the winding of relay 640. Relay

640 thereupon operates, locks over its inner lower

front contact to ground on off-normal eonductor

106 and opens the operating circuit of relay 608

which thereupon releases followed by the release

of relay 608. Relay 609 upon releasing in turn

initiates the release of timing relay 606 which

completes its release after a .05 second interval.

With relays 608 and 609 both released, relay 601

operated, and until relay 606 finally releases, a

circuit is established from the source of current

618 through the lower winding of test relay 615,

over the upper back contact of relay 619, through

the rectifier 620, over the upper back contact of

relay 609, the lower No. 1 alternate contacts of

relay 600, the lower No. 3 front contact of relay

601, conductor 643 and over the lower No. 3 con-
tacts of relay 716 through resistance 741 to ground,

since relay 716 has been operated in response

to the previous party test, and in parallel over

the lower back contact of relay 688 and the upper

No. 1 alternate contacts of relay 600, the upper

No. 2 front contact of relay 60! and: over con-

- ductor 643 and the lower No. 3 contacts of relay

- 746 through resistance 741 to ground: ‘This is a

non-operate condition for relay 615 and as a
result of relay 615 not operating relays 623, 619,
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640 and Ti7 are operated in the manner previously

described in connection with a ring party test.

If relay 615 fails on this test, that is, if it operates

on its non-operate condition, relay 7/7 will not

operate and the sender will be prevented from

releasing. ; ;
Had relay 7/7 been operated on the party line

test indicating a ring party station call, then the

test of relay G15 just described would proceed in

the same manner except that the circuit for relay

615 would be established from ground through

resistance 742 and over the lower No. 3 contacts

of relay 117. If the relay 615 is in proper adjust-

ment, it should operate resulting in the operation
of relay 118 as previously described. If, however,

relay 615 does not operate, relay 716 will not
operate and the sender will be prevented from

releasing. ;

Relay 210 also at its upper and lower back con-

tacts opens the dialing loop extending from the
calling line to the sender and at its upper No. 6

and lower No. 2 front contacts connects the call-
ing line, extended to tip and ring conductors 280

and 26], to the windings of supervisory relay 319.
Relay 319 now operates in a circuit which may

be traced from the tip trunk conductor 206 over
the upper No. 6 contacts of relay 240, conductor

320, through the upper left winding of repeating
coil 321 and the upper No. 4 back contact of relay
322 to ground through the upper winding of relay

319 and from the ring conductor 201, over the
lower No. 2 front contact of relay 210, conductor

$23, through the lower left winding of repeating
coil 824 and over the upper No. 3 back contact
of relay 322 to battery through the lower winding
of relay 318. Relay 319 operates and closes a

circuit for holding relay 360 operated which may
be traced from battery through the winding of
relay 360, over the contacts of relay 319 to ground
over the inner lower contacts of relay 390. ‘With
relay 210 operated the original operating circuit
for relay 308 is opened at the lower No. 3 back
contact of relay 219 so that relay 308 is now
held operated entirely under the control of the
calling subscriber to control the holding of the
trunk. Relay 210 also establishes a circuit ex-
tending to the called subscriber’s line which may
be traced in part from tip conductor 341 over the
upper normal contacts of jack 240, the upper No.

4 contacts of relay 210, conductor 324, through
the upper right winding of repeating coil-32! , the
Winding of polarized supervisory relay 825, con-
ductor 326, the upper No. 3 back contact of relay
214, the lower No. 3 back contact of relay 232,

- conductor 327, the lower right winding of repeat-
ing coil 321, conductor 328, the lower No. 4 con-
tacts of relay 210 and over the middle normal
contacts of jack 240 to ring conductor 318. Relay
325 being: polarized does not receive current in
the right direction at this time to cause its oper-

- ation, :

' Response of the called subseriber

: When the called subscriber answers, the diree-
tion of current flowing through the winding of
supervisory relay.325 is reversed whereupon relay

- 325 operates in turn establishing a circuit from
battery through the winding of. reversing relay
306 to ground over the front contact of relay 325.
Relay 396 upon operating connects ground over
its lower No. 2 contacts and the circuit previously
traced to the sleeve conductor 262 of the trunk to

ys replace the ground supplied to such circuit over
the lower No. 2 back contact of relay 393 after

4
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‘ telay 303 operates ag will be-presently - described.

As soon following the operation ‘of .rélay 308 ‘as

fround is applied over. conductor:329-at the mis-

eellaheous interrupter frame, a.circuit is :com-

‘pleted over the lower No. 2 niormal contacts of.

“the upper ‘No. 3relay 336, over conductor 331,

front contact of rélay 216, conductor °232, -the

lower No. 3 front contact of rélay 366 and. over

‘the upper No, 3: back: contact of relay’393 to ‘bat-

tery through the lower-winding of rélay.338, ‘Re-.

lay 386 thereupon operates, locking ‘to the ‘direct

ground over its lower -No. 2 alternate contacts

and connecting ground over its upper No, 4 con-

tacts and over the upper No. 3 back contact ‘of

relay $95 to start conductor 333-extending to ‘the:

miscellaneous interrupter frame. to ‘start the

measurement: of atime interval. -After two ‘sec-

onds delay, ground will be applied to conductor

334 at the interrupter frame thereby compléting

a circuit over the upper No. $

330, through the upper No, 1 normal :contacts:and

winding of relay 365 to battery whereupon relay

‘$05 operates and locks over its upper: No, 1 ‘alter-

nate contacts, over the upper No. 2 back ‘contact

‘of relay 322 and conductor 335 to ground over.“

the upper No. 1 normal-contacts of relay 208,

which releaséd when ‘its operating circuit was

“opened at the lower No. 4 back contact of relay

$06 upon the operation of the latter relay.

Timing the-conversation

“With relay 385 cperated.a circuit is established
from ground over -a coritact of relay: 338, which is

operated-once every fifteén seconds by the tele-

clivon clock-operated timer 837, over conductor.”

"338,.oVer the upper normal ‘contacts of ‘test jack
3256, conductor 239, the lower No.5 contacts of

‘¥elay ‘385, lower.No. 2 back contact of relay’ 322
and over the upper No, 1 contacts and ‘through

the upper winding of relay 330 to-hold such relay.

operated and over the upper No. -2 contacts ‘of

relay $30, conductor 349 to. battery through the

Winding of stepping magnet 4571 -of the units

timing register:459. ‘Thus at fifteen-secorid-inter-

‘vals :the' brushes of such timing register are-ad-

vanced step by step. If the: conversation ‘con-

tinues: until the register 450. advances its brushes
852,454 and:456-to the ‘No.:38 terminals of their

associated ares, a circuit will be :clesed from

ground-applied to conductor-348, thence as traced

‘through the winding-of the stepping ‘magnet 451

of register 459: and also over the upper: No, 2:back

contact of relay 426,over brush 456 and:the:No,
38 terminal of-its arc, over: the lower:No. 3 back

contact of relay 468 to battery through the wind-

-ing -of «stepping magnet “483 of: the ‘tens timing

‘fegister 490. ‘he-operation of magnet -463 will

-advance -register-4#0-one terminal thereby caus-

-ing “register 403 to -advance-one step for each

-¥evolution -of -register 459.

“ister-450 is used-as ‘ai measure-of the units: of con-

- versation -time «while ‘register <400 measures the

tens. ‘The terminals 1, 39 and 40 onthe arcs-of

the tihits register“454 are passed by: when the tens

‘register 400:has:made-one- step or-more until reg-

‘ister -400 reaches its ‘téhth:step position. The

units. register-450- always: passes-by its*No, 22‘posi-

tion ‘terminal by ‘the -establishment ‘of -a, circutt

‘from -ground-on“brush:45f ,: over ‘the No.22 posi-

tion. terminal -of “its -arc- and: over ‘the interrupter
- eéntacts and ‘through “the "winding - of -stepping

magnet 45T-to‘battery. ‘The advance of ‘registers

#890 and 450 ‘continues-in this inanner throughout

the conversation until 99: ‘minutes ‘have elapsed at

- Which ‘time, -after printing 99: on ‘the ‘ticket, the

contacts of-rélay

‘In this Manner-reg-'

registers‘are restored:tonormal-and-another cycle
utes is “begun -and proceeds .as -above

described, © :

Oneration of sender-trunk-connector

‘After the identifier :transmitted -all of :the in-

formation:-to‘the-sender required for the comple-

tion .of ‘the :connection; relay /885 was operated

10
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“as... Sigirval to ‘the-sender ‘to:complete ‘the -estab-

Jishment iof the connection.

‘erating . lecked.: over -its Jower ‘No. -3..contacts to

“ground on :conductor 169, caused. the release of

the identifier -and-established a :circuit for. relay

887 -extending from battery:through its winding,

cover the wipper:No.;2-contacts -of relay 805, over

ithe:normal ‘position ‘terminal ‘of.the arc: of switch

$58 with which:brush 854.should -be-engageq if

the :switch vis vin vits normal ‘position, ‘over .the

“normal contacts :of.stepping ‘relay’888 to ‘ground

-Relay:805.upon op-

on .offsnormal: ground conductor Ti4, Relay 887

upon :operating : locks -over «its :lower “No. -2 .con-

_ tacts to igrotnd ‘on: conductor ‘-f4 ‘and with.relay

25
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-sender,

885 operated, establishes:a.circllit:- which maybe

-traced:from: battery:through the winding ‘of-relay

639, over conductor 631, the lower. No, .1‘back con-

tact.of relay 138,-conductor 734, the upper No. i

‘contacts of relay 801, .conductor .557,.over the

upper “No. :1 -contacts of relay 520 of the trunk

finder,:over the lower ‘front. contact: of relay 508

to ground :applied sto conductor ‘510 from the

‘Had the calling trunk been selected by

the B group ‘trunk :finder 108, va :similar circuit

would ‘have ‘been established -for relay 632, over

conductor -633, :the-Jower ‘No. .2 -back ‘contact of

‘relay 183, .conducter -125,.:the upper.No.:2 :con-

tactsof relay 1887 and :conductor .157 over .con-

-tacts:.of a-relay of ‘trunk finder. 1.80. .corresponding

‘to relay .620.and thence to:ground on :.conductor

$tO-at:the.sender.

‘Relay -630 upon operating .establishes.a:circuit

‘which ‘may be traced -from ‘battery -through re-

sistance-634,:.over :‘conductor:538, thence over the
_-lower. No, -1 contacts -of :relay 528, brush 534. of

245

trunk finder -500,-.conductor-535, the upper: con-

tacts of relay -688,.conductor 635 of cable 636,

-aliocated to the.group of.ten: ticketing. trunks ap-

pearing:-in the tenth.vertical group:of.the banks of
trunk. finder 560 -and:in which group the:calling

_ trunk .is located, -through the winding of lock-.

60 out relay (139F .of -the .sender-trunk-connector
circuit. A.of -Fig, -11, allocated:to.the first sender

-assumed to:be in ‘use-for the connection -and to
._ the vertical. growp:of ‘trunks in ‘which the calling

‘65
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trunk. ig located,:thence-to-ground over the inner

upper hormal :contacts of lock-out -relays of :all

‘other -senders -having -access to‘the same group
of trunks -if the.sender-trunk-connector circuit

is not being. used-by: another sender. Relay 1139F

-operates,: locks over its-upper: alternate contacts
to «ground, -establishes -an operating circuit for

the :multicontact .connecter -relay {131F from

-ground through the -winding of-such.relay over

the inner lower front contacts of relay {i13@F,

through resistance [159 to battery, and estab-

lishes a circuit ‘from ‘battery through resistance

ti54-over the middle: upper frent-contact: of relay

+130F, conductor: 1462, over-the lower‘No.°3 front

contact of relay:6 3, the lower-No..2-front-contact

-of ‘relay 2605, conductor:-530,:over :the ‘lower :-No, 3

“70: contact.of:relay!§26-and:brush:$24-of:trunk:finder

-§00 - conductor 222 -through:the.winding of multi-

scontact-relay #08 and. conductor :246 -to:ground

over the -upper:No.:3back: contactcof relay 268.

; “With -:multicontdct relays f131F nd £06 now
Bipothoperated, a Blurality ofscircuit.paths is :es-
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tablished frém the ticketing trunk to the sender
for the purpose of transferring registered infor-

mation from the sender to the ticket printer 460

of the trunk,

It is to be noted that ten subgroups of ten

trunks each of the A group of one hundred trunks
appear in the vertical rows of terminal sets of

the banks of the trunk finders of the A group and
that each of the sender-trunk-connector circuits,
of which one is disclosed in Fig. 11, serves a group:

of ten. trunks, such connector circuit having a
relay such as {131 for each sender and ten
relays, such as 1100, 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 190. One of such
B group sender-trunk-connector circuits is dis~

closed in Fig. 12. Had the ¢alling trunk been
in a subgroup of the B group of trunks and

sender relay 682 been operated, then a circuit
would have been established from battery

through resistance 634, over conductor 533,
thence over the lower No. 1 contacts of the relay
of trunk finder 100 corresponding to relay 520,

a brush of such finder, over conductor (35, the
upper contacts of relay 632, conductor 631 of

cable 638, through the winding of lock-out relay
(230F allocated to the first sender and to the
sender-trunk-connector circuit of Fig. 12, thence

over the inner upper normal contacts of other
lock-out relays to ground. Relay 1230F upon

operating causes the operation of multicontact
relay {23iF and the operation of such relay to-
gether with a relay, such as 1200, individual to

the calling trunk, extends control conductors
from the sender to the ticket printer of the trunk.
With relays 1100 and {131F. both operated, a

circuit is established from ground over the No.
18 contacts of such relays and conductor 1126 to

battery through the winding of relay 136. Relay
786 now operates as a-signal to the sender that

connections have been established to the trunk

through the operation of a sender-trunk-connec-

tor circuit. With relay 7136 now operated a cir-

cuit is established from ground on the off-normal

ground conductor 118, over the lower back con-

tact of timing relay 903, conductor 998, the upper

back contact of relay 809, the upper No. 3 con-

tact of relay -807, conductor 819, the lower No,

3 back contact of relay 733, the lower No. 3.:
contacts of relay 136, conductor 737, brush 852

of switch 850 and the normal terminal of its

associated arc, through the winding and inter-
rupter contacts of stepping magnet 857 to bat-

tery. Magnet 857 thereupon operates and re-

leases to advance the brushes of switch 850 one
step -whereupon the circuit of magnet 857 is

cpened at brush 852.

initiation. of ‘ticket printing -

With the brushes 852, 854 and 856 of switch 650

on the No. 2 terminals of their arcs and the

printer control conductors 416 to 425 extended

over contacts of relays 1108 and J131F of the

sender-trunk-connector circuit, and conductors .

{£13 to 1125, respectively, of the sender, a circuit

is established from ground on the off-normal

ground conductor 714, over the normal contacts

of relay 808, brush 854 and the No, 2 terminal

of its arc, over the lower No. 2 back contact of

24
relay 8{i, conductor 1124, the No. 4 contacts of
relays (131F and 1100, conductor 424 to the (*)

segment of the distributor of printer 469. <A cir-

- cuit is also established from battery through the

10

BY]

winding of relay 466, conductor 425 to ground over

the No. 3 contacts of relay.{100. Relay 466 upon

operating connects the driving motor 464 of the

printer to the source 467 of alternating current

whereupon the motor operates to rotate the type-

wheel. and to advance the distributor brush 462

over the distributor segments until brush 462 en-

gages the segment to. which ground potential has

been applied, at which time a circuit is completed

from ground over that segment, over’ brush 462

and ring 463 to battery through the winding of

print magnet 464. The armature of magnet 464

carries a stabber which enters a slot in the dis-

tributor when the selected character has been po-

- sitioned for printing thereby arresting the rota-
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tion 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 asso-

ciated with the magnet 464 are closed whereupon

ground is connected over conductors 420 and 421,

the Nos. 22 and 21 contacts of relays 1100 and

1131F, to conductors 1120 and 112i. With ground

connected to conductor (121, the circuit of relay

808 is completed and relay 808 operates, locking

over its lower contacts to ground connected to

conductor 1120; establishing a circuit for stepping

magnet 857 which may be traced from ground on

conductor 1129 over the lower contacts of relay

898, over the lower No. 3 contacts of relay 891, the
No, 2 terminal of the arc of switch 850 with which

brush 852 is engaged, over the interrupter con-

tacts and through the winding of magnet 857 to

battery; and opening at its upper contacts the

“previously traced circuit of print magnet 464.

Magnet 464 thereupon releases and when the
stabber is entirely removed from the slot the lock-

ing circuit of relay 808 is opened and relay 808

releases in turn releasing magnet 857 to advance
the brushes 852, 854 and 856 of switch 850 to the
No. 3 terminals of their arcs. Magnet 464 upon

releasing also permits the motor 46/1 to again ro-

tate the typewheel and brush arm 462 of the

printer. When the brush 854 engages with the

No. 3 terminal of its are the ticket printer is con-
trolled in the manner just described to print a
second asterisk on the ticket whereupon brushes

852, 854 and 856 of switch 850 are again advanced
to the No, 4 terminals of their arcs.

Printing the calling office code

It will be assumed that the office in which the
calling line is located is designated as AUDobon

and that in response to the identification of the

calling office a relay 96§ is operated to register

the office designation. The sender now proceeds

. to control the ticket printer to print the three

_-ealling line.

65

70

office code digits of the directory number of the

For this purpose contacts of the

register relay 909 are cross-connected to the ter-

minals disclosed in the lower left portion of Fig.

10 whose digit values correspond to the code let-

ters of the calling office designation, or connected

to the Nos. 2, 8 and 3 terminals of Fig. 10.

- When brush 854 engages the No, 4 terminal of

its. arc a circuit is establisheq from ground ap-~

plied thereover over the normal contacts of mag-

net 857, the upper No. 3 back contact of relay 812,

the upper No. 3 back contact of relay 811, conduc-

-tor 813 of cable 821; the lower contacts of register
15 relay $09, terminal $f0 strapped to the No. 2
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terminal of Fig..10, conductor {112, over. the No.

% contacts of relays {131F and. 1109 and conduc-

tor. 412 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 454 when the

brush 462 engages the No. 2 segment, the numeral

2 is printed:on the ticket and switch 850.of the.

sender is controlled.to advance its brushes 852,

854 and 886 to the No. 5 terminals of their. arcs.

With brush 854 engaged withthe No. 5 ter-

minal of its arc, a circuit is established from

ground thereover, over the upper No. 2. back con-

tact of relay 812, the upper No. 2 back contact: of

relay 8fi, conductor 814 of cable 82f,.over the

inner lower front contact of register relay. 929,

terminal ${{ strapped to the No. 8 terminal of

Fig. 10, conductor i118, the No. 13 contacts of

relays (13{F and 110@ and conductor 418 to the

No. 8 distributor segment of the printer. In the

manner. previously described the rotation of the

printer typewheel.is arrested by the operation of

print magnet 464-when the brush 462 engages the

No. 8: segment, the numeral 8 is printed on the

ticket: and the switch 858 of the sender is. con-

trolled ‘to advance its. brushes 852, 854 and 836 to

the No. 6 terminals: of their arcs.

With brush 854 engaged with the No. 6 terminal

of its are, a circuit is established from: ground

thereover, over the upper No. 1 back contact of

relay 812, the upper. No. 1. back contact’ of relay

8if, conductor: 815 of cable 821, the upper. con-

tacts: of: register relay $09, terminal 912 strapped

to the No. 3 terminal of Fig. 10, conductor (113,

the No: & contacts of relays Hf3fF and {108 and

‘conductor 813 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 464 when brush

462. engages the No. 3:segment, the numeral 3 is:

printed on: the ticket and switch 85@ of the sender.

is‘ controlled ‘to: advance its brushes $92, 854. and.

856 to the No. 7 terminals of. their arcs.

When brush 854 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 811. conductor (123, the No. 5 contacts: of

relays (4131F and 1100-and conductor 423 to the

(—) distributor segment of the printer. In the

manner previously described, the rotation of the

printer typewheel is arrested by the overation of

the: print magnet 464 when: the brush 462° en-

gages the (—) segment,.a dash is printed on the

ticket and switch 850 of the sender is controlled to

advance its brushes 852, 854 and 856 into en-

gagement with -the No. 8 terminals of their arcs.

Printing the calling line number:

It will be assumed that.the calling line num-

ber is 9095 and that consequently with brush 854

engaged with the No. 8 terminal of its arc, a cir-

cuit. is established from ground thereover, over
the upper No..3 back. contact. of. relay. 822, con-

ductor 816 of cable 821; the upper contacts of re-
lay 923 and the inner lower contacts. of relay 925.

of. the. thousands: digit register 920, the No. 9’
terminal strapped to the No. 9’ terminal of Fig.
10, conductor 1119, the No. 14 contacts. of relays.
1134F and {108 and conductor 419 to the No. 9
distributor segment. of the printer.. In.a manner
previously described, the rotation of the printer
typewheel is arrested by the operation of: print
magnet 464 when the brush 462 engages the No.
9 segment,.the numeral.9 is printed on the ticket
and. switch. 859 of. the.sender is.controlied to ad-
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vance its.brushes 852, 854 and 856 to the No. 9.

terminals. of their arcs.. In a similar manner the
printer.is controlled .to print the hundreds digit 0,.

the-tens. digit. 9 and the units digit 5 as the brush.
- 854 engages the Nos. 9, 10 and.11 position ter-
minals. of its are and.applies ground successively

over the upper No. 2. and No.1 and.lower No. 1.
back contacts of relay 822. and over conductors.
817, 818 and-819 of cable 82! extending to. the.
-hundreds, tens and units digit registers similar

to the thousands digit register 920 and. repre-
sented by the box 950 of Fig. 9. Following the.

printing of the units digit. of the calling line num-
ber the. brushes 852, .854 and 856 of switch 850-of

_ the sender are advanced into engagement with
‘the No,12.terminals.of their arcs. With brush 854
engaged with. the. No. 12 terminal of its arc,.

ground is connected thereover to.conductor. 14123.
and. thence as traced.to. the (—). distributor. seg-

ment of.the printer, whereupon a dash is printed.

advance its brushes 862, 854 and 856.into engage-.
ment with No. 13 terminals.of their arcs,

Printing the month, day and hour:

With brush 854 engaged with the No, 13 termi-
nal of its are, ground is connected thereover and
over a conductor of cable 823: to cause the asso-

ciation of an idle month, day and hour circuit
with the sender. It will be assumeq.that the day
and hour circuit fully disclosed in the applica-
tion of J. W. Gooderham Serial No. 448;782, here-
inbefore referred to, has. been set to record the. .
‘Month, day and time as December. 25, 9:36 and.
-that upon the seizure of such circuit, switch. 859.
is controlled over branches of conductors (426
and {i2!f.to advance its brushes 852, 854 and 856.
inte engagement with the No, 14 terminals of their
arcs. With brush 854 in engagement with the No.
14 terminal of its arc, a circuit is establistied from.
ground thereover and a conductor of. cable 823 to.
contrel the month, day and hour circuit to. cause
the printer 469 to print the tens. digit. of: the
month, in the-case assumed the digit 1.. There-
after the brushes. 852, 854 and 85 are. advanced.
over the Nos. 15 to 20 terminals of their ares and.
control circuits are established over other conduc-

tors of cable. 823. to control. the printer 460° to.
print the units digit 2 of the month designation,

’ the digits 2 and 5 of the day. of the month, the tens
digit 0 and the units. digit.9 of the hour. of the day
and the digit 6 designating the. six-tenths of. an:

hour or the thirty-sixth minute. Following. the
control of. the printer to print the last digit of the

time of day the brushes 852, 854.and.856.are-ad-
vanced into engagement. with the No. 21 termi-

nals of. their arcs. A. circuit is- now. established-

over brush 884 and a conductor of. cable. 823,

which is instrumental in releasing the month, day.
and. hour circuit from. its association. with. the

sender, whereupon the brushes @52, 854 and. 858.

of the switch 850: are advanced into engagement
with the No. 22 terminals of their. arcs and: the

printer is controlled over conductor (#23.to print
a dash on the ticket. These operations are all:

carried. forward in the manner fully. disclosed in:
the Gooderham. application. Serial No. 448,782,
hereinbefore referred to. Following the. printing:

of the dash on the ticket, the switch 850 of the
sender is controlled to advance its brushes 851,
§53 and 855 into engagement. with the No. 1 ter-
minals-.of their arcs..

Printing the: sender and identifier numbers

Upon. the engagement of brush 883. with. the:
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first terminal. of its arc, a circuit is established —
from ground thereover, over conductor 824 to

terminal (SD). of Fig. 10 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 has

been ‘used for the call and may he designated by

the number 00. Therefore, the terminal (SD)

is cross-connected to the No. 0 terminal which is

in turn connected over conductor 1118, the No. 15

contacts of relays 1(31F and 1100 and conductor

419 to the No..0 distributor-segment of the print-

er. In the manner previously described the tens

digit 0 of the sender number is printed on the

ticket and the switch 850 of the sender is con-

trolled to advance its brushes 85! ,853 and 858 into

engagement with the No. 2 terminals of their ares.

With brush 853 engaged with the No. 2 terminal

of its are, a circuit is now established from ground

thereover, over conductor 825-to terminal (SD)
of Fig. 10 which is cross-connected te the No. 0

terminal in turn connected with the No, 0 dis-

tributor 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

850 of the sender is controlled tc advance its

brushes 851, 853 and 855 into engagement with

the No. 3 terminals of their arcs. .

With brush 853 engaged with the No. 3 ter-

minal of its arc, a circuit is now established from

ground thereover, over conductor 828 and con-

tacts .of a relay (not shown) of the sender and

allocated. to the identifier seized for the call, to

the terminal (ID) in the lower portion of Fig. 16.

Under the assumption that the first or the No. 0

identifier has been used, the terminal (TD) allo-

cated to such identifier is strapped to the No. 0

terminal connected as previously described to the

No. 0 distributor segment of the printer where-

by the numeral 0 is printed on the ticket and

the switch 850 of the sender is controlled to ad-

vance its brushes 851, 853 and 855 to the No, 4

terminals of their arcs. When the brush 853

engages the No. 4 terminal of its arc, ground is

applied thereover to conductor 1123 whereby the

printer is controlled te print a dash on the ticket

after which the brushes 851, 853 and 855 are ad-

vanced to the No. 5 terminals of their arcs.

Printing the called office code

As the brush 883 is advanced over the Nos. 8,

6 and 7 terminals of its arc, control circuits are

established over conductors of cable 827 to the

A, B and C code digit registers of the sender to

which the code digits of the called line number

dialed by the calling subscriber have been trans-

ferred from the identifier and in accordance with

which registrations the printer 468 is controlled

to print these office code digits on the ticket.

Since it has been assumed that the calling sub-

scriber dials the office letters M, A, R, the printer

is therefore controlled to print the digits 6, 2 and

7. Following the printing of the last office code

digit 7, which occurs when brush 853 of switch

850 is in engagement with the No. 7 terminal of:

its arc, switch 850 is controlled to advance its

brushes 851, 853 and 855 into engagement with

the No. 8 terminals of their arcs.

Cutting off the ticket printed for the previous call

With brush 853 engaged with the No. 8 terminal

of its arc, a circuit is-completeq from ground

thereover, over conductor 1122, the No. 16 con-

tacts of relays H13I1F and 1100 and conductor 422

to battery through the winding of cut magnet
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465 of the printer. Magnet 465 upon operating

cuts off the tape just ahead of the first notation

of the incident call whereby the ticket made for

the previous call is detached for dispatch to the

business office, and ground is connected to con-

ductors 429 and 424 and thence as traced to con-

ductors 1128 and {12! for controlling switch 850

of the sender to engage its brushes 851, 853 and

885 with the No. 9 terminals of their arcs and to

release the cut magnet 465 of the printer. With

brush 853 engaged with the No, 9 terminal of its

arc, a circuit is established from ground there-

over, over conductor {123 and thence as traced

to the (-) distributor segment whereupon the

printer is controlled to print a dash on the ticket

and the switch 830 of the sender is controlled to

advance its brushes 851, 853 and 855 into engage-

‘ment with the No. 10 terminals of their arcs.

Printing the called line number

As the brush 853 is advanced over the Nos, 10

to 13 terminals of its arc, control circuits are

established over conductors of cable 8271 to the

thousands, hundreds, tens and units registers of

the sender in which the numerical digits of the

called line dialed by the calling subscriber have

been registered and in accordance with which

registrations the printer 460 is controlled to print

these digits on the ticket. Since it has been as-

sumed that the calling subscriber dialed the

numerical digits 1, 3, 4 and 5 the printer is there-

fore controlled to print such digits following

which switch 8549 of the sender is controlled to

advance its brushes 851, 853 and 855 into engage-

ment with the No. 14 terminals of their arcs.

When the brush 853 engages the No. 14 terminal -

of its arc, and assuming that the no sender delay

relay 828 has been operated from the identifier,

a circuit is established from ground over brush

853, over the upper contacts of the end of dialing

relay 803, contacts of no sender delay relay 828,

conductor 1123 and thence as traced to the (—)

distributor segment of the printer. In the man-

ner previously described a dash is printed on the

ticket and the switch 880 of the sender is con-

trolled to advance its brushes 851, 853 and 855

into engagement with the No. 15 terminals of

their ares. Upon engaging the No. 15 terminal

of its arc, brush 853 connects ground directly to

conductor 1123 whereupon an additional dash is

printed on the ticket and the brushes 851, 853

and 88§ are advanced into engagement with the

No. 16 terminals of their arcs.

Printing the class of the calling line

It will be assumed that the calling subscriber

is entitled to local class service and that there-

fore local class register relay 725 has been oper-

ated... Since the ticket printer is not arranged

to print letters the class registration must be

printed as an identifying numeral on the ticket.

It will be assumed that for. the local class the

numeral 5 must be printed, for the extended class

the numeral 9 must be printed and for the for-

eign exchange class the numeral 3 must be print-

ed and that for this purpose the terminal (LC)

of Fig. 10 connected over conductor 138 to the

lower front contact of local class register relay

125 is strapped to terminal 5;.that the terminal

(EX) of Fig. 10 connected over conductor 139 to

the lower front contact of extended service reg~-

ister relay 126 is strapped to terminal 9 and that

the. terminal (FE) of Fig. 16, connected over

conductor 746 to the lower front contact of for-

eign exchange register relay 727 is strapped to



terminal:3: Since it:has been assumed: that reg=
ister relay: 725’ has: been operated, then: when.

brush 853 engages the No, 16:terminal of its arc;.

a-circuit is:completed from.gzroundapplied there-

over; over the lower No,.3° back contact. of: relay’

822, conductor 829, the lower contacts. of relay’

725, conductor’ 138, terminal: (LC) of Fig: 10

strapped te: the No. 5° terminal,. conductor? [U5

and thence to-the No. 5: distributor segment’ of

the printer: In the manner: previously: described

the numeral‘5 is-printed’on-the ticket and ‘switch

850: of the: sendér: is coritrolled: to advance its

brushes: 854, 853° and’ 855° into: engagement: with.

the No: 17 terminals of their arcs:

Printing the charge rate’

It. wilk be assumed: that.a:charge:rate:register,

similar’ to: the-register 920 of Fig: 9; has-been set

from: the identifier to. register the rate at which

the: call should: be. charged:. When, therefore;

british 853: engages:the No:.17 terminal. of. its are;.

a. circuit is: established: from: ground thereover,

over the lower No..2: back: contact. of relay 822;

conductor: 820: of: cable: 82:1; over contacts: of: re=

lays of the: charge:rate: register and: thence to @

terminal strapped: to: one’ of: the. terminals. shown

in. the: upper’ portion: of: Fig: 10.. It will be as-

sumed that: ground: is: thus: corinected to: the- No.

2? terminal and-thus over conductor (112 and to

the: No:.2: distributor: segment of the printer. In

the manner previously: described: the: numeral. 2:

is: printed on: the: ticket and. switch: 850 of the

sender is. controlled: to: advarice: its: brushes: 854,
853: and: 855 into:engagement.with.the: No. 8 ter-

minals of their: arcs..

It: will: be: recalled that. when: the party” test

was: made: by: the. sender; relay: 7116 was operated:

to register the fact; that. the calling:.subscriber. was

a. tip party: on & two-party line and: relay TH6-

caused the: operation. of. relay: 748: With’ relay-

1{8.operated, when. brush .853: engages: the: No. 18:

terminal of its: arc,.a circuit: is: established: from:

ground: thereover, over. conductor. 834;. the lower.

front contact of relay: 1#8, the-inner upper front -

contact: of relay 136;.the upper No..2*back contact

of relay: 138; conductor: (1217, the No: 19:contacts:

of relays (i3tF and £100 and: conductor 424%:

through the: upper. winding: of: relay 208: to: bat-

tery. Relay: 208 thereupon: operates and: locks:
through.from: battery: through’ resistance 24,,.

its lower winding. and. lower No, I contacts,:con-

ductor 242, the-upper No. 4 back contact of: relay:

363; to: ground: at the upper’ No: 5: front con--

tact of relay 305: and: also. locks from. battery:

through. its-upper winding and over its-upper No,

6-contacts,.over the lower No. 1: contacts of relay

210° and conductor. 237 to ground’ over the: upper

contacts. of relay 300:

Relay 208 upon operating opens at its: upper No.

3 back coritact the’ previously traced, circuit. for

relay’ 11090 of the: sender-trunk-connector circuit:

whereupon: relay: P00 releases: and in’ turn re=-

leases: relay 786 in the sender. With relay: 136:

released and relay 718 operated, a circuit. is eés-

tablished from ground over’ brush: 883--of. switch

850 and the No. 18 terminal of. its: arc,. conductor.

831, the lower front contact: of relay: 718;.the in=-

ner upper back. contact of relay. 136; over the:

lower No. 2 front contacts: of. relays: 116 and: T44,.

one. of. which- was‘ operated: on: the: party: test and:

the other of- which was operated: on 2-test. of: the

adjustment: of the: party test relay 615;,over the:

On “don’t-answer” calls-

relay; 208 releases upon. the. release: of: relay’.300:

but: on “answer” calls relay 288: remains operated; .
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upper. No.. 1: back.contact.of trouble relay, 143 to: TS

30:
battery:through the winding: of sender. release re-:

lay-104; . Relay:104:thereupon operates, locks.over

its: lower front. contact to. ground on conductor.

113:and at’ its: upper back’ contact. opens the: cir--

” euit’ of off-normal relay: 105.which thereupon: re-

leases and: removes: ground: from. off-normal

ground conductors 106 and 110, iriclusive. Relay

184. also releases relay 103: which.in. turn. discon-

nects off-normal ground’ from conductors 112:

713. and.744. All operated relays: of the sender

are thereupon released and holding: ground.is’re-

moved'by the release of relay 103 from conductor:

510 to‘initiate the release. of the trunk finder 509:

Relay: 103 upon.releasing also releases relay’ 104,

Relay: 807 upon releasing. establishes a circuit

from: ground. over its lower’ No. 3 back contact,

over the strapped.terminals of the arcs. of switch.

850 associated: with brushes-881 and 852, over the.

interrupter contacts. and through the. winding: of.

stepping. magnet 85T whereby the magnet is inter-

mittently’ operated to advarice the brushes of

switch. 850 to: their normal positions.. Relay 807

also.releases: relay. 630 which in turn releases the:

leck-out relay’ £180F of the sender-trunk-con-

nector. circuit .which. in .turn: releases the multi-

contact: relay Li3iF thereby restoring the sender-

trunk-connector circuit. to its. normal condition.

Wher: ground: iss removed at the.sender from

conductor 546, relay 520 of trunk. finder: 520: re-.

leases: whereupon. the circuit’ of release magnet

5ST. is: established. from: battery, over the lower

contacts’ of: off-normal:switch 516, the inner low-

er back: contacts: of relay 514: the upper: No. 3

contacts of relay 529, the upper back. contact. of:

relay 509 to. ground: over the upper contacts: of

off-normal switch S16... When: the trunk finder:

is- restored to.normal; the contacts of switch 546:

open thereby releasing the release. magnet: 5f7.

When. the: switch is restored: to normal relay 508:

releases: and the previously traced: circuit: of. re-

lay” 218: of the trunk: is opened and. relay 215

releases: .

At. the: end.of the conversation, when. the caill-

. ing -subseriber: restores:his receiver to.the switch-.

hook;. relay 319: of the trunk: circuit: releases in

turn: releasing: relay 309.. If it be assumed that

the call was: not: originated. by:.a tip party. sub--

station:ou.atwo:party flat-rate line, the tip party:

relay 208. will not: be operated. and therefore the:

release: of: relay: 200. will remove. holding ground

from. the. sleeve: conductor 262 of the trunk. ap-

plied over its lower front contact, thereby initiat~

ing the release of the selector switches which were

_ operated. to connect the calling line with the

trunk. Relay‘300, upon releasing, will also estab-

lish a circuit for. relay 303 which may. be traced

from: battery: through its upper winding over the

lower: No: 5 contacts: of relay 305; conductor 341,

the lewer No. 2: back contact of relay 215, the

lower No. 4:back contact. of relay 208, conductor

283: to. ground over:the upper back contact. of re--

lay 300: Relay 303: upon. operating extends its.

operating: ground: over its upper No. 2 contacts,

over conductor: $41 to battery through: the wind-

ing of relay 214, whereupon relay 244: operates

and reconnects: ground over its lower No..3 front

contact to:the:trunk sleeve conductor 292° to mark

the trunk busy-to-all selector switches. Relay 244

is: made slow’ to operate so as to provide. sufii-.

cient. time for the: release: of the selectors to-

wards: the calling line.. Relays 214 and 303 will

remain operated until the completion of the print-

ing’ of the elapsed: conversation. time on the toll

ticket.

Tf: the: call: had: been from: a. tip party substa-:
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tion on a two-party flat rate line and relay. 268.:

had therefore been operated :as assumed, then

upon the release of relay 209 as just: described -

and the removal of ground from the‘sleeve con- ~

ductor 202 of the trunk, the selectors toward the

calling line would not be released ‘since a sub-

stitute ground would be connected to the sleeve

conductor over the upper No. 2 contacts -of-re-

lay 208 and conductor 244 to ground at the

lower No. 2 back contacts of relay 303. With

relay 208 operated, when relay 309 releases, a

circuit is established from ground over the up-

per back contact of relay 300, conductor 243, the

lower No, ¢ front contact. of relay 208, over the

lower No. 3 back contact of relay 215 to trunk

finder start conductor 216 and to battery through

the winding of group relay 501L allocated to the

subgroup of ten trunks in: which the calling:

trunk is located. In the manner previously de-

scribed, an idle trunk finder, for example, trunk

finder 5@8, is started to hunt for the trunk.

When the trunk is found relay 215 is operated

over a circuit from ground applied to conductor

2i7 over brush 5!8 of the trunk finder, thence

over the upper No. 1 contacts of relay 268, con-

ductor 245, the lower normal contacts of relay

308, conductor 247, over the upper -No. 2 back

contact of relay 214 to battery through the wind-

ing of relay 215. Relay 215 thereupon operates

to open the start circuit and locks: over its up-

per No. 1 contacts to ground on conductor 247.

When the sender becomes associated with the

trunk over brushes of the trunk finder 509, re-

lays 1000, (068, 1015, 4016, 103 and 785 of the

sender operate in the manner previously de-

scribed and with relay 208 operated, a circuit is

established from battery through resistance 248,

over the upper No. 4 front contact of relay 208,

conductor 246, through the winding of sender-

trunk-connector relay £08, conductor 222, brush

524 of trunk finder 580, the lower No. 3 contacts

of relay 520, conductor §36, over the lower No.

2 back contacts of relay 605, through both wind-

ings of polarized relay 611, over the upper No.

3 back contact of relay 695, through resistance

644. and over the upper No. 2 back contact of

relay 605 to ground applied to off-normal ground

conductor 168 by the operation of off-normal re-

lay 705. Relay 611

call as a, second seizure for making a false ground

test on the calling line and establishes the circuit

of relay 645 rather than the circuit of relay 613.

The circuit of relay 645 may be traced from bat-

tery, through its ‘winding, over the upper contacts

of relay 611 to ground on off-normal ground con-

ductor 769. Relay 645 upon operating locks over

its lower No. 1 contacts to ground on conductor

189; establishes the operating circuit for relay 639

which extends from battery through its winding,

over the upper No. 1 contacts of relay 645 and

conductor 646 to ground at the lower back contact

of release relay 104; and supplies a weaker ad-

justment for party test relay 615 by biasing ‘its

upper winding over a circuit from: battery 618

through resistance 614 and such winding, and

over the lower No. 2 contacts of relay 645 to

ground through resistance 647, which resistance is

higher than the direct ground used for the orig-
inal party identification test applied over the up-

per No. 2 contacts of relay 613: Relay 615 under:

this condition will operate on any condition which

caused relay 615 of the same or another sender

to operate on the original test. With relay 638

operated a circuit is established from battery

through the winding of the end of pulsing relay

thereupon recognizes the:
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131, over conductor 144, the upper No. 2 contacts

of relay 689, conductor 532, the lower No. 5 con-

tacts of relay 520, brush 526, conductor 224, the

lower No. 2 back contact of relay 289 to ground

: over the lower No, 2 contacts of relay 288. Relay

131 thereupon operates.

Relay 608 operates over a circuit through its~
winding over the lower No. 1 normal contacts

of relay 605 to ground on off-normal conductor

185 and in turn causes the operation of relays

609, 606 and 600 in the manner previously de-

scribed. Relay 645 upon operating establishes

the circuit of relay 605 which may be traced

from battery through its winding. and over its

upper No. 1 normal contacts, over the upper No.

4 contacts of relay 645; over the upper front con-

tact of relay 608, over the upper and lower No.

3 contacts of relay 608 and ‘through resistance
62i to ground. Relay 605 thereupon operates,
Jocks over its upper No, 1 alternate contacts to’

ground on off-normal ground conductor 798, and

opens the circuit of relay 608, if relay 73! has

operated, whereupon relay 608 releases followed

-by the release of relay 609. Relay 660 does not

release, however, since when it operated it locked

over its lower No. 2 contacts to ground over the
inner upper normal contacts of relay 619. Relay

689 upon releasing initiates the release of ‘timing

relay 606. When relays 668 and 609 released and

with relay 600 operated, the lower winding of

party test relay 615 is presented to the tip and

ring conductors of the calling line until timing

relay 606 finally releases after a .05 second in-

terval. The circuit over which the lower wind-

ing of relay 615 is connected to the tip conductor

189 of the calling line may be traced from battery

618 through such winding, over the upper No. 3

pack contact of relay 619, through rectifier 620,

over the upper back contact of relay 609, the

lower back contact of relay 608, the upper No. 1

alternate contacts of relay 606, the upper No. 2

back contact of relay 681, conductor 527, the

upper No. 5 contacts of relay 520 and brush

521 of trunk finder 560, conductor 219, the lower

No. 3 contacts of relay 208 of the trunk, the upper

No. 3 back contact of relay 289, the upper No. 6

back contact of relay 210, which releaseq upon

the release of relay 309, tip trunk conductor 260

and thence over the established connection to the

tip conductor {89 of the ine. The lower winding

of relay 615 is connected to the ring conductor

{88 of the calling line from battery 618, through

such winding, over the upper No. 3 back contact

of relay 619, through rectifier 620, over the upper

back contact of relay 609, the lower No. 1 alter-~

nate contacts of relay 600, the lower No. 3 back

contact of relay 6@1, conductor 528, the upper

No. 4 contacts of relay 520.and brush 522 of trunk

finder 598, conductor 220, the lower No: 5 back

contact of relay 210, the upper No. 5 front contact

of. relay 208, the upper No. 4 back contact of re-

lay 269, the lower No. 2 back contact of relay 218,

Ying trunk conductor 281 and thence over the

established connection to the ring conductor 1&8

of the calling line.

Tf the ground has.been-removed from the sub-

scriber’s line as it should have been when the

calling subscriber restored his receiver to the

switchhook, relay 615 will not operate thereby

resulting in the operation of relays 623,619 and

1iT as previously described.. When relay 117 op-

erates a circuit is established from ground over
its upper No. 1 contacts, the lower No. 2 back con-

tact of relay 136; the lower No. 1 front contact of
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relay 134,:conducter. 145; over the lower No..2 con-
tactscf relay 688, conductor 531, the lower No, 4

contacts of relay: 520.and brush 525 of trunk find-

er 560, conductor 223, over the upper No. 2 back

contact. of relay 289 toa point between the lower

winding of relay 208-and. resistance: 241, where-

upon relay. 208: is. shunted down. and releases and:

opens: the: previously traced: circuit of relay 724.

Relay 734 now releases and establishes a circuit.

from: ground. over the upper No. 1. contacts of re-

lay 117, over the lower No. 2 back contact of

. relay 186, the lower No: 1 back contact. of relay

731;.-conductor 146; the upper No. 1 contacts of

relay 639; conductor 648, the upper No. 1 back

contact of relay 743'to: battery through the wind-

ing. of release relay 104. The sender and trunk

finder thereupon proceed: to: release in: the: man-

ner previously. described.

False ground condition

If, however, relay 615. should. operate when its:

lower. winding. is. presented: tothe calling. line; in-

dicating a false. ground condition on the calling.

line which would render the previously made

party test unreliable, and should remain operated

for a predetermined. interval, then. with relay

638 operated, there is no. circuit effective for. op-

erating relay 624. and therefore relays. 608. and

609 will remain released. and relay 600 will re-
main. operated to keep the lower winding of. test

relay 615 presented to-the.calling line.

When the sender was first: seized to initiate.the.
false ground-test of the calling line and relay 785

operated, a circuit. was established from. battery

through the. winding: of relay $85 of the. timing

circuit, over conductor $18, the lower No, 2 back:

contact of relay. 805, conductor 915, over the nor-

mally closed contacts associated: with cam 946-of -

the. timer, conductor 928, over the lower No..3

back-contact of. relay. 833, the lower No. 1. back

contact. of relay 8¢0, conductor 830, over the lower

No..2 front contact of relay 785 to ground. Relay

905 upon operating, locked over its: upper No. 1

contacts, conductor 927, the upper No: 1 back

contact-of. relay 805,. over the lower No. 3. back

contact of relay 833;. over the lower No. 1 back

contact of relay 869 te ground: on! conductor 833

and:at-its upper No. 2:contacts established the-cir~

cuit of motor 917 of the interrupter. After the

elapse’ of approximately ten seconds,. a circuit’ is

established from battery through the winding: of

relay: $02, conductor 987, the lower No. 3: contacts

of relay 645, conductor $38: to: ground. over the

contacts controlled’ by timing cam $418, With re-~

lay 639. operated a. circuit is now effective from

ground on conductor 710; over the upper contacts

of relay 982, conductor 928, the: lower. No. 1 con-

tacts of relay 639 to battery through the upper

winding of relay 649. Relay 649 upon. operating,

locks through its lower winding and over its lower

No. 1: contacts.to ground on off-normal. ground

conductors 7123. establishes: g. circuit from-groutid

on conductor T{2 over its. upper No. 3° contacts

and conductor 650 through the winding. of rélay

865: to battery;. establishes a.circuit. from-ground

over its: upper No. 1: contacts and conductor. 654

to: battery through the:winding of.relay 8{1 and

connects: ground: over its upper No. 2 contacts to

conductor 652 which is-later extended to an ‘alarm

circuit in- the trunk. Relay 86% upon operating

releases the operated relays of the timing circuit

to-normal and causes the cperation ofa sendeér-

trunk-connector circuit in the manner previously.

described: It will be assumed that the sendér- 78
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trunk-connector of Fig. 11 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

. 652 is-now: extended over the No. 20-.contacts of

relays: 4134 and: 4100:of the connector circuit

and.-conductor 493 te battery through the: upper

winding. of alarm relay. 409-of the trunk. Relay.

408. thereupon: operates. and locks: over its inner

upper -contacts.to ground over the: normal..cen-

tacts of alarm: release key: 428, closing. the circuit

of..alarm: lamp 629 and- over its: lower contacts:

closing an audible-alarm circuit. ;

Following. the: operation: of the sender-trunk-

connector, relay 138.of the sender is-operated and:

‘the: stant circuit for advancing. switch 880- from:

its: normal position is: established as previously

described. With relay 8h4 now operated; when

brush.864- reaches the: No. 1 terminal of its arc,.

a circuit is:éstablished from ground: applied: over

conductor 7/4, over the normal coritacts: of step-

ping relay €08,. brush-854- and: the No. .1 terminal

of its: arc,;.the lower No, 2 front contact: of relay

81, coxductor 1123;.. and. thence as. previously’

traced to (=) distributer segment of. the printer:

460: of. the: trunk. When the brush 462. of the.

printer, which ‘with: the type: wheel. of the printer:

was: started into operation by the: closuré of the.

moter’ .circuit by the: operation’ of relay. 466 fol-.

Jowing the operation of relay £108 of the: sender

trunk connector, reaches the (—) segment, print

magnet 464:is: operated: to. arrest: the rotation of

the: type: wheel‘to print-a: dash-on: the: ticket: and

torcontrol the advance of the brushes 852, 854and.

856.0f switch $50:of the sender into engagement

with ‘the No, :2-terminals of their arcs'in the man~

gaged With-the: No, 2 terminal ofits are, a-circuit
is- established: from ground: thereover, ‘over the

lower: No: 1- front-contact of relay 811, thence as

previously traced to:the' (—) distributor -seement
of-the printer, whereupon-asecond:dash-is printed

on- the: ticket and: the’ switch 850 is ‘controlled

to: gdvanice its brushes 852, 854 and 856 into en:

gagement with the No, 8 ‘terthinals of their arcs:
With brush. 854. 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’812, the upper No. 3 front
contact of relay 811, conductor $28; terittinal (SD)
strapped to-a terminal’ in: the lower portioti’ of

Fig. 10-indicativé-of the tens‘ digit of the serider

number, for example; to-the No: 0 terminal; arid

therice’as previously traced to the No: 0 distribi-

tor segment of’ the printer: ‘In the miatiner pre-

viously described, when distributor brush 462 en-
gages the No, 0 segmerit, pritit magnet 484 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 §52;.854 and 856 of
the switch 850° into engagement with the No. 4
terminals of their arcs: “With brush §54: in: en-
gagement with the'No. 4 terminal of its.are, a,cir-

. cuit’ is established from ground applied: there-

over, over the upper No, 2° back contact of. relay.
812, the. upper’ No..2 front contact of relay: 8414,
conductor. 825,.termiinal (SD!) strapped to-a-ter-
minal iti the lower portion of Fig..10 indicative
of the units digit of the sender number,.for-ex-
arnple, to the No. 0 terminal, and thence as-pre-
violisly traced to the.No..0- distributor segment.
of the printer. In.amanner previously described;
when-the distributor brush-4€2-engages the-No> 0.

- segment, print. magnet. 494 is: operated to arrest:
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the rotation of the type wheel, to print the digit 0

on the ticket and to control the advance of the

brushes 852, 854 and 856 of the switch 850 into

engagement with the No. 5 terminals of their arcs.

When brush 854 engages the No. 5 terminal

of its arc, a circuit is established from ground

applied thereover, over the upper No. 1 back

contact of relay 812, the upper No. 1 front con-

tact of relay 811, conductor i123, and thence

as traced to the (—) distributor segment of the

printer. In the manner previously described,

upon the distributor brush 462 engaging the (~)

segment, print magnet 464 is operated to arrest

the rotation of the type wheel, to print a dash

on the ticket and to control the advance of
brushes 852, 854 and 856 of switch 850 into en-
gagement with the No. 6 terminals of their arcs.

With brush 854 engaged with the No. 6 terminal
of its arc, a circuit is established from ground

applied thereover, over the lower: No. 3 front

contact of relay 8i1, conductor 832, the lower

No. 1 front contact of relay 131, conductor 145,

the lower No, 2 contacts of relay 639, conductor
531, the lower No. 4 contacts of relay 520 of the
trunk finder, brush §25, conductor 223, the upper

No. 3 back contact of relay 209 to a point between
the lower winding of relay 208 and resistance
24i thereby causing the release of relay 208.
Relay 208 upon releasing opens the previously
traced circuit of relay 731 which releases. With
relay 131 released, the circuit of release relay

104 is established from ground, applied over brush
854 and the No. 6 terminal of its arc, over the

lower No. 3 front contact of relay 811, conductor
832, the lower No. 1 back contact of relay 131,
conductor 146, the upper No. 1 contacts of relay

639, conductor 648 and over the upper No. 1
back contact of relay 143 to battery through the
winding of release relay 104. The sender, trunk

finder and sender-trunk connector then proceed
to release in the manner previously described.

‘The printer has thus been controlled to print
the notation “-- sender number ~” on the ticket
indicative of the false ground condition, or in

the case assumed “~-00-”,

Printing the elapsed time

With relay 268. released. following the false

ground test, the circuit of relay 303 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 303, over the lower No. 6 contacts of

relay 305, conductor 341, the lower No. 2 back
contact of relay 215, the lower No..4 back con-

tact of relay 208, conductor 243, to. ground over

the upper back contact of relay 300. With relay
303 operated in the manner described, if the call

was not for a tip party, it opens the locking cir~

cuit for relay 330 at its upper No. 3 back contact
allowing relay 330 to release; closes a circuit from

ground over its lower No. 2 front contact. and

conductor 342 to battery through the winding of

relay 466 to start the printer driving motor 461,

and closes a circuit from battery through the
winding of relay 406, over conductor 4017, over

the lower No. 1 back contact of relay 322, the

lower No. 3 back contact of relay 330, the upper
No. 4 front contact of relay 303, to ground at

the upper No. 5 contacts of relay 305. Relay 406
prepares a circuit for print magnet 464 which is

completed when the distributor brush 462 reaches
the (-) segment of the distributor... This circuit

may be traced from battery through the magnet

464, the (-) segment, brush 462, conductor 430,
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the No. 1 terminal of the are of register 350

associated with brush 352, the normal contacts

of pulse-help relay 310, conductor 343, and to

ground over the upper No. 4 contacts of relay

406. Magnet 464 upon operating arrests the

rotation of the type wheel, prints a dash on the

ticket and establishes a circuit from ground over

its contacts, over conductor 431, the lower No. 4

contacts of relay 303 to battery through the

winding of pulse-help relay 310. Relay 310 oper-

ates; locks over its inner lower contacts and

conductor 432 to ground over contacts of magnet

464; opens at its normal contacts the previously

traced circuit for print magnet 464 which there-

upon releases and closes a circuit for stepping

Magnet 353 of register 350 which may be traced

from battery through the winding of magnet

$53, over the upper contacts of relay 310 to

ground over the upper No. 5 contacts of relay

305. Magnet 464 upon releasing releases relay

316 which in turn releases magnet 253 whereby

the brushes 351 and 352 of register 350 are ad-

vanced into engagement with the No. 2 ter-

minals of their arcs. .

With brush 352 on the No. 2 terminal of its

are, ground applied thereto over the normal con-

tacts of relay 310 as previously traced, is applied

over the upper No. 1 contacts of relay 363, and

conductor 314 to the lower movable spring of off-

normal switch 405 associated with the tens timing

register 409. If this register has not been ad-

vanced due to the call having been less than ten

minutes in duration, the circuit is extended over

the lower No. 1 front contact of relay 406 and

the upper No. 2 front contact of relay 465, to

brushes 455 and 45§ of the units timing register

450. If this register has not advanced its brush

455 beyond the first two terminals of its are, in-

dicating a maximum duration of conversation of

not more than 15 to 30 seconds, this circuit is

further extended over the lower No. 2 contacts of

relay 406 and conductor 483 to the (*) segment

of the distributor of the printer. When there-

after the brush 462 engages this segment, print

magnet 464 is operated to arrest the rotation of
the type wheel, to print an asterisk on the ticket

and to cause the advance of the brushes of reg-
ister 359 a further step in the manner previously

described.

If, however, the units timing register 456 has
advanced beyond the Nos. 1 and 2 terminals. of

the arc associated with brush 455, the previously
traced circuit is extended over either brush 455
or brush 45§ and a terminal of the associated arc
to either conductor 434 or 485 and thence over
the upper No. 1 or the upper No. 3 front contacts
of relay 806 to the No. 0 distributor segment. In
the manner previously described, when the brush
462 engages this segment, magnet 864 operates
to arrest the rotation of the type wheel, to print
the number 0 on the ticket indicative of the fact
that the conversation lasted less than ten minutes
and to cause the advance of the brushes of reg-

ister 359. ;

It will be assumed, however, that the conver-
sation lasted 16 minutes and that therefore the
brushes 461 and 482 have been advanced to the
No. 1 terminals of their ares and the off-normal

switch 465 has been operated to its alternate
position. Therefore the circuit previously traced
to the lower movable spring of the off-normal

switch 405 is extended over brush 46! and the

No. 1 terminal of its arc to the No. 1 distributor
segment and, when the brush 462 engages such

segment, print magnet 484 is operated to arrest
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the rotation. of the type wheel; to print the tens

digit 1 of the elapsed time. on the ticket. anid. to.

control the advance. of the brush 352: of register

$50 into- engagement with the: No. 3 terminal of.
its are as previously described.

A circuit is now established from ground: ap-

plied over the normal contacts of relay 318 to

brush 852, thence over the No. 3. terminal. of its

arc, conductor -486, brush 454, which is in.engage-

ment: with- one of the first four terminals. of its

are to indicate.that the conversation, terminated

some: time-during the-sixth minute of a, ten, min-

ute-period, to the.No. 6 distributor. segment. When

the. brush 462 engages-such segment, print. mag-
net 464. 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: 352 of register 389 into. engagement with

the. No. 4 terminal of its are. as previously -de-

seribed. —

A circuit is: now established from: ground ap-

plied over the normal contacts of relay: 316. to

brush. 352, thence over the No. 4 terminal. ofits

arc and conductor 433 to the: (*): segment: of the

distributor-of the printer, whereupon the magnet

464. is operated-to arrest the rotation of the type

wheel, to print-an. asterisk on the. ticket and to

cause: the advance of: brush 252. of register 359

to-the ‘No. 5.terminal.of its are. With brush 352

engaging: the No: 5.terminal of its are; the cir-

cuit just traced is completed to cause a second

asterisk to-be printed on.the ticket and to cause

the advance of the brush $52 to the No. 6 terminal

of its:arc.

A: circuit is now. established from ground ap-

plied over the enormal contacts. of relay. 310: to

brush 352, thence over the No. 6 terminal ‘of its

are and’ conductor 243 to battery. through the

winding. of relay 208. Relay. 289 now operates,

opening -at:its-upper: No. back contact the lock-

ing circuit of ‘relay 325. which now: releases: in

turin-releasing relay. 363; With relay 308 released,

the circuit of relay. 406 is opened and relay 496

releases. The restoring circuit-for: the ‘units-tim~

ing ‘register. 450-is now established from: battery

through ‘the winding and interrupter-contacts. of

the stepping magnet: 457 thereof, over the upper

No. 5:back contact of relay 498, conductor 437, the

Jower:No.:. 1-back contact. of relay. 395, ‘conductor

438, over-the strapped terminals associated with ¢

brush 454:and thence over-brush ‘434 to ground ‘to

advance the brushes-454, 483 and 455-to the No. 22

terminals. oftheir arcs- if’ the register Has not

been: advanced -beyond:a half revolution, With

prush -454 engaging the No. .22-terminal of its

are; an-covious self-interrupting. circuit for: mag-

nét:457-is. established for advancing: the ‘brushes

of ‘register-4$9- until brush 452 engages -the first

terminal of its-arc; whereupon magnet 457 ‘is op-

erated-over: the circuit previously traced to con-~

ductor-438 and: thence over strapped ‘terminals’ of

the are associated with brush 452 and-over brush

452'to-ground-until-brush 452 engages‘the No, 17
terminal of its are: A-cireuit is now-closed from

ground-over-brush 452 and the No. 17 ‘terminal

of its arc, conductor-439; the Nos. 3‘and ‘1 -lower

back-contacts- of ‘relay $05; conductor ’48T, the

upper ‘No. 5-back contact of-relay- 486 ‘to battery

over-the interrupter -contactis- and- throtigh the

witiding- of magnet 457; Magnet: 457 now oper~

ates over this-circuit to advance ‘the-brushes ‘of

register -45@/-until the- brush ‘452 ‘engages: the: No:

19“terminal of-its are whereupon: the- previously

traced-cireuit-for magriet 457 ‘is-effective- to -adé

yanee-the’brushes of register*458‘into- their nor=
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mal positions; in’ which: positions d--circttit. is

effective to-further-operate. magnet 457.

With. brush. 454 now’ in engagement. with the

No. 1 terminal: of: its: arc; .a: cixcuit: is: established

from.ground thereover, over-the.lower-No: 1-back:

contact. of relay 406,:over: the: upper contacts of

off-normal switch: 495,.if: register 480 has. been

advanced: from normal,. over: conductor 449, the

lower No..4 back: contact: of relay 305 and con-

ductor ‘444 to-battery, through the winding: of re-

lease magnet. 404. -Magnet 404 upon operating

causes: the restoration. of brushes. 401 and. 402

of register 400 to. their normal: positions, where-

upon:the off-normal:switch: 405-is: restored to-re-

lease magnet 404, When. relay. 303 is released,

it establishes a circuit from ground:over: its lower

No. 3 back contact,. the. upper. contacts of off-

normal switch 355, conductor 308, the upper No. 2

back. contact. of relay 25, the inner upper back

contact. of ‘relay: 214. dnd conductor. 313: to: bat+

tery through: the winding-of release:-magnet 384

of register 350; whereupon. this. register is: re-

stored 'to- normal: All'of the operated apparatus

of the trunk Has now been. restered:‘to normal:

The ticket now. Has: printed: thereon: all’-of? the

information required: for ‘billing the call.. The

ticket printed ’as:previously described for the as-

sumed call, would have. the following notations:

* * 2832-9095-1225096-000-627--1345-52-16°* *, If

the sender had“ upon-the-group ‘test detected an
unstandard ground condition; the ti¢ket printed

would ‘appear. ‘as: follows: **'283<9095-1225096—

000-62'7--1345-52-00-+16**;

Call duration.over 99 minutes.

When a conversation reaches 99:minutes dura-

_ tion, the tens:timing: register ‘409 is-advanced :to
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position its: brushes 40:1 :.and°462:upon ‘the No: 10

terminals. of ‘their: arcs ‘by ‘the:circuit previously

traced’ over ‘the No. 16 terminal ‘of: the arc:asso-

Ciated with ‘brush 456: of the:units register.after

the units:register has: made-nine complete:revolu-

tions: Since-the ‘brushes -of ‘register: 469 :are:ad=

vanced from the-No.9:to the:No. 10:terminals of

their arcs upon ‘the ‘closure ofthe .circuit.of the

stépping magnet: 403; upon the engagement’ of

brush 4567 with: ‘the No. 16 terminal -of ‘its arc,

and:register 450. is‘riot advariced a further: step

until'this impulse :ceases; register 450.is prevented

from advancing: beyond the:No. 17° terminal :po-

sition of the:arcs-associated with ‘brushes 452, 454

and 456. With “brush 452:6ngagine the No. 17

terminal of. its: are, a--circuit is: established’ from

ground ‘thereover, over ‘brush :402:.and the No. 10

terminal: of “its- are, conductor. 442, through -the

lower ‘winding. of ‘relay.303:and conductor 443 ‘to

battery ‘through the-lower winding of ‘alarm re-

lay-'468; Relay “4992 operates and locks thereby
causing lamp .429‘to. light: and’ closes:the alarm

circuit. and rélay 383° upon operating causes the

printer motor:461 to operate. The: printing. of

the ‘elapsed ‘time ‘proceeds in the manner: previ-

ously described, a dash being printed in position

1 of registér 350; a'tens digit 9 being pririted in

position 2 of register’350, a dash ‘being’ printed

inposition 3 ‘instead: of a Uunits-digit :zero- to pro=

vide a positive check against printing a, nine-in-

stead of a: zero should ‘the: path for: advancing

registéer’450 be opened ‘due-to'a trouble-condition

when‘brush455 reaches the No. 18'terminal of its

axe and: asterisks being ‘printed: when switch 338

is-in positions 4 and 5: Thus for atime interval

of over'99 minutes, ‘a’ fitst notation-of 9— *°* is

printed‘on-the-ticket:
‘When ‘register 350°reaches position’6; a circuit
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is established for operating relay 209 which re-

leases relay 305 followed by the release of regis-

ters 350, 400, and 450. When register 400 becomes

restored to normal, relay 363 releases followed by

the release of relay 406. The rotation of the

printer shaft is now arrested. If the call is not

abandoned at this time, the fact that relays 308

and 325 are still operated. causes the reoperation

of relays 305 and 330 as previously described and

the setting of the timing registers 400 and 450 as

previously described for the interval over i160

minutes. When the calling subscriber terminates

the conversation and restores his receiver to the

switchhook, the printing of the elapsed time over

100 minutes is accomplished in the manner pre-

viously described.

Non-ticketed call

On a call which is not to be ticketed, relay 133

of the sender and relay 322 of the trunk are both

operated from the identifier, the circuit of relay

322 being traced in part from conductor 249 ex-

tended to the identifier over contacts of the identi-

fler-trunk-connector, over the upper No. 4 con-

tacts of relay 218 and conductor 258 to battery

through the lower winding of relay 322. Relay

322 upon operating, locks through its upper wind-

ing and upper No. 1 contacts to ground over the

upper No. 5 contacts of relay 305; opens at its

lower No. 1 back contact the circuit of relay 466

which controls the printing of the digits designat-

ing the duration of the conversation; opens at its

lower No. 2 back contact the previously traced

circuit controlled by relay 336 for periodically ad-

vancing the timing registers 400 and 450; at its

upper Nos. 3 and 4 contacts reverses the connec-

tion of battery and ground through the windings

of the calling supervisory relay 319 so that when

the called supervisory relay 325 operates follow-

ing the response of the called subscriber and in

turn operates reversing relay 306 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; at its lower

No. 3 front contact establishes a further locking

circuit for itself from battery through its lower

winding to ground over the upper front contact

of relay 308 and over its upper No. 2 front con-

tact establishes the locking circuit of relay 205

extending through the winding and over the up-

per No. 1 alternate contacts thereof and over the

upper No. 2 front contact of relay 322 to ground

at the upper front contact of relay 300.

With relay 733 of the sender operated, the cir-

cuit previously traced over the lower No. 3 back

contact thereof for advancing the printer control

switch 858 of the sender off-normal is not effective

and the circuit over either its lower No. 1 or No. 2

back contacts for operating either relay 630 or

632 is not effective to call in a sender-trunk-con-

nector as previously described. Also a circuit is

established by the operation of relay 733 from

ground on conductor 1/0, over the lower back

contact of relay 993 of the timing circuit, con-

ductor 908, the upper back.contact of relay 809,

the upper front contact of relay 807, conductor

810, the lower No. 3 front contact of relay 133,

the lower front contact of relay 1718, if operated

in response to a tip party test, the upper back

contact of relay 786, or over the back contact of

relay 1/8 on a ring party test, over the lower

No. 2 front contacts of relays 116 and 717, one

of which-will have operated on the party test

and the other of which will have operated on the

' gheck test-of the party test relay 615 as previously
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described, over conductor 648, and over the upper

No, 1 back contact of relay 143 to battery through

the winding of the sender release relay 704. Re-

lay 104 therefore operates to release the sender

and the trunk finder in the manner previously

described. ;
Denied service

If the attempted call is denied to the calling

subscriber and relay 232 is therefore operated

from the identifier, it locks over its upper No. 1

contacts and conductor 237 to ground over the

upper front contact of relay 300; over its lower -

No. 2 front contact and conductor 25! a start cir-
cuit is established to the “no such number tone

circuit” and a circuit is also established from the
interrupter circuit 252 over its upper No, 3 con-

tacts to the “no such number tone circuit” where-
by such circuit applies an interrupted tone cur-
rent over conductors 257 and 258 and the upper

Nos. 2 and 4 contacts of relay 232 and thence
over the calling line loop as a signal that the

connection cannot be established. At its back

contacts relay 232 opens the dialing and ring
conductors toward the sender thereby giving the
sender a disconnect signal. The sender then
proceeds to release in the manner previously de-
scribed in turn releasing the trunk finder. The
calling subscriber upon hearing the tone restores
his receiver to the switchhook thereby releasing
the operated selector switches and restoring the
trunk to normal.

‘Failure to identify the calling line

If for any reason the identifier fails to identify
the calling line, the sender functions to establish
a connection with a monitoring operator’s posi-
tion over a trunk circuit which is common to a
group of senders. This arrangement permits the
completion of such calls through the ticketing
equipment under the control of the monitoring
operator so as to prevent overload conditions
should the identifier failure be common to a num-
ber of subscribers. When the units digit identi-
fication of the calling line has been completed
by the identifier and the class rate information
has been sent to the sender, the sender should
have all of the information required from the
identifier. A test circuit is then completed
through contacts of the register relays of the
sender. If this test circuit is not completed, in-
dicating a failure of the identifier to transmit all
of the required information to the sender, the
identifier connects ground to conductor 839 and
causes the operation of trouble release relay 833
of the sender. Relay 833 operates and locks over
its own winding, the winding of relay 834, over
the inner upper front contact of relay 833 and
conductor 714 to ground over contacts of relay
163. Relay 833 upon operating opens at its lower
No. 1 back contact a circuit extending from hat-
tery through resistance 836, over the lower No, 1

back contact of relay 833, the lower No. 1 normal
contacts of relay 805, the upper back contact of
relay 831, and the lower back contact of relay 809
to the terminal 838 which is strapped to a ter-
minal in the identifier-connector and over which
the identifier-connector was started to associate
the sender with the identifier, The identifier-
connector is now released and all direct connec-

tions between the sender and the identifier are
opened and any operated apparatus of the iden-

tifier is returned to its normal condition. Relay
833 also establishes a circuit from ground over
its lower No, 2 contacts to the identifier-connec-

tor to hold a relay of the identifier-connector,

”
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allocated to the identifier. which gave the trouble

release. signal, so that the sender will be connected

to another identifier on a second trial.

When the identifier-conneetor released, the

circuit over which relay.883 was. operated from

the identifier is opened whereupon. relay 834 now

operates. over the. locking. circuit of relay. 833.

and at its inner lower. front. contacts recloses

the start circuit. traced to terminal 838 where-

upon the identifier-connector is. operated to. seize

another identifier for a, second trial. If. the sec-

ond identifier is successful in handling the call,

relays 864 and 805 will be operated in the man-

ner previously described after the identifier has

transferred all of the information to the sender

and the identifier will be released. If the sec-

ond identifier is for any reason unable to. handle

the call, such identifier will connect. a. trouble

ground to conductor 838 and with relay 334 now

operated, this ground is extended over the upper

contacts. of relay 834. to. battery through the upper

winding of relay 809, whereupon relay 869 oper-

ates, locking through its lower winding and. over

its. inner Jower. front contacts to. ground on: con-

ductar 714 and. opening.the start. circuit of the

identifier-connector at.its lower. back. contact

thereby initiating the. release. of the identifier-

eennector circuit and identifier. If.the trouble

which caused the failure was.in connection with

the reconstruction of the. called. office code, relay.

204 will not have operated and consequently.

relay. 889 upon operating will establish a. circuit

from. ground. over its lower front contact.and the

No. 2 back contact. of relay 804.to battery through

the winding of relay 895 and the sender will

proceed to send an all-paths-busy signal to the ~

trunk as later described. However, if the trouble

which caused. the trouble. release was. with the

identification.of the calling line, relay 804 will

have. operated and in this case a. circuit. will be

established. from. greund over. the.lewer front

contact. of relay 889; over the No. 2 front contact

of relay 804, the inner upper front contact. of re-

lay 883 to battery through the winding of relay

837, whereupon relay 837. will opsrate to initiate

the. establishment of a. connection..to. the sender

monitor’s position.

Relay 837 upon operating establishes a circuit

from. battery through resistance 838, over the

inner lower front. contact. of relay 834, the lower
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resistance 1028 and. over the upper back contacts

of sleeve relay 1029 to battery and ground through

the windings of relay 1030. Relay {030 there-

upon operates establishing an obvious circuit for

relay {03 which operates and establishes the

circuit of Iamp [032 associated with jack 1033

at the monitoring operator’s position.

When the monitoring operator answers by

plugging a cord circuit of her position into the

jack (033, a, circuit is established. for sleeve relay

* 829 which at its lower back contact opens the

15
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circuit of lamp {932 to extinguish it and opens

at its upper back contacts the circuit of relay

£930 ‘which thereupon releases followed after an

interval by the release of relay i031. After relay

1031 releases a circuit is established from ground

over the front contact of relay {029, the back

contact of relay’ 1031, over the middle upper

back contacts of preference relays such as 1023

and {0823I, allocated to other senders of the

- group, over the middle upper front contact of

25,

30

relay. 1623F and conductor 1834 to battery through

the winding of relay 800. Relay 800 thereupon

operates; establishes an obvious circuit for relays

812 and 822 in parallel over its lower No. 3 front

contact; establishes a holding circuit for relay

{000 extending from battery through its middle

winding, through coil (601, conductor 1002 and

over the upper No. 3 and lower No. 5 front con-

tacts of relay 899 and through resistance 84{ to

- ground and at its upper No. 2 and lower No. 4
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contacts transfers the connection from the tip

and ring conductors extending back to the call-

ing line from the middle winding of relay 1000

and ground to conductors 842 and 843, thence

over the normal contacts of relay 1027 and the

tip and ring contacts of jack 1033 and the oper-

ator’s:cord plug engaged’ therein to the operator’s

headset. The monitoring operator may now talk

with the calling subscriber to secure from him

~ the number of his line and the number of the

50

No. 1. normal. contacts of relay 805, the. inner ~’

upper front. contacts of relay 8317, conductor 840,

over the upper back contact of relay 1022. to

ground through the winding. of preference relay

{023% individual to the. first of the group. of

senders to ground. Relay !023F unon. operating

establishes. a. locking circuit for itself over its

lower contacts to battery applied as traced. to

conductor 848, independently of the contacts. of

relay !022 and establishes the circuits of relays

1622 and (824 over its inner upper front con-

tact. Relays (822 and {924 upon operating open

at their back contacts, the operating circuits. for

the preference relays. of all senders of the group,

relay (023F, however, remaining onerated over

the locking circuit just traced. With relay 1023F

operated, a.circuit is established from ground

over the middle lower back contact of the pref-

erence relays of other senders, over the middle

lower front. contact of relay (923, conductor

1025, the inner upper No. J back contact of relay

680, the lower back. contact of relay 812 and

conductor 1026 to battery through the winding of

relay {927. Relay 1027 operated, establishing a

loop circuit over its. alternate contacts. through
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line which he has called, which information the

operator writes on a ticket, and to inform such

subscriber that the call will be completed.

The sender remains in this condition until the

* operator disconnects, whereupon relay 029 re-

leases followed by: the release of relay 809. Re-

lays 812° and 222 do not release following the re-

lease of relay 800 since when relay 812 operated

it locked itself and relay 822 over its lower No. 1

front contact to ground on off-normal conductor

7f2. A circuit is now established from ground

over the lower No. 2 back contact of relay 800

and the lower No. 2 front contact of relay 812

to battery through the winding of relay 805 which

now. operates, locks, causes the operation of re-

lay 807, permits the continuation of outpulsing

to. set up the connection to the wanted line,

causes the association of the sender with the

ticketing trunk over a sender-trunk-connector

and at its lower No. 1 contacts opens the circuit

of preference relay !023F which thereupon re-

leases in turn releasing relays 1022 and (024; Re-

lay 885 also establishes the previously traced cir-

cuit for starting switch 850.

Since at this time relays 812 and 822 are op-
erated, the ticket printer will print zeroes for the

calling office code, calling jine number, class and

rate since the sender has not been able to secure

the proper calling line identification and class

information from the identifier. During the ad-

vance of.brush 854 of switch 850 over the Nos. 2

and. 3 terminals. of its arc, two asterisks will be

printed on the ticket as previously described and

thereafter brush 854 will be advanced into en-
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gagement with the No. 4 terminal ofits arc. With
brush 854 so engaged, a circuit is established from

ground thereover, over the upper No. 3 front con-

tact .of- relay 812 to. the No. 0’ termina] 844

strapped to the No. 0’ terminal of Fig. 10 and

thence to the No. 0 distributor segment of print-

er- 468 for controlling the printer to print the

digit.0...In the Nos. 5 and 6 positions of the brush

854, similar circuits are established over the up-

per No. 2 and No. 1 front contacts.of relay 812

to the No. 0 segment of the printer distributor

whereby two additional zeroes are printed. Thus

three zeroes are printed on the ticket in place

of the office code. digits. In position 7 brush 854

controls the printing of a dash and in the follow-

ing. positions 8, 9, 10 and 11 of brush 854, cir-

cuits are established over the upper Nos. 3, 2 and

j,-the lower No.1 front contacts-of relay 822 for

controlling the printer te print four successive
zeroes. on the ticket in place of the calling line

number. digits. From this point as switch 850

advances its brushes from position to position,

the printer is controlled to print the digits in-

dicative 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 previously described. After these print-

ing.operations have been completed, switch 850

will have advanced.its brush 853 into engagement

with the No. 16 terminal of its arc.

With relay 822 operated, when brush 852 en-

gages the No. 16 terminal of its are a circuit is

established from ground thereover, over the low-

er No. 3-front contact of relay 822 to the No. 0’

terminal 844 strapped to the No, 0’ terminal of
Fig. 10, 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 brush 853 engages

the No. 17 terminal of its arc, a similar circuit is

established over the’ lower No, 2 front contact
of relay 822 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
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ticket printer of the trunk is controlled to print -
digits-on the ticket indicative of the elapsed time
of the. conversation as soon as the calling sub-

scriber restores his receiver to terminate the con-
versation, all in the manner previously. described.

50

The printed ticket. will thus lack the calling line -
identification, the calling line class identifica-
tion and the call charge rate, but this informa-
tion- may -be supplied from the ticket which the
operator-has made in accordance with the. data
which .she secured from the calling subscriber.

Sender monitor busy

As before stated, the trunk to the sender mon-
itor’s position is-common to a group of.senders.
Whenever the trunk is busy and relays 1022 and

{924 are operated through the operation of the

preference relay 1823 of the sender which has

taken such trunk for use, the circuits of the pref-
erence relays of all-other senders of the group are

opened at the. back contacts of relays 1022 and
1024 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 front contact of relay (022,

over the upper back contact of the preference
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relay {028F of such sender, conductor 1035, the

upper contacts of relay 831 and the lower No. 1

normal contacts of relay 807 to battery through

the windings of relays 812 and 822 which there-

upon operate and lock. Since relay 890 is not

operated under this condition, the circuit of re-

lay 885 is established from ground over the lower

No, 2 back contact of relay 800, the lower No. 2

contacts of relay 812 to battery through the wind-

ing of relay 885 and relay 805 will be operated to
initiate the printing of the ticket as just de-

scribed.

All-paths-busy signal to the trunk on identifier

failure

It was previously stated that in the event a sec-
ond identifier found difficulty in reconstructing
the called office code on a second trial, relay 804
of the sender would not be operated but that upon
the receipt of the trouble release signal from the
second identifier, relay 889 was operated and locked
and caused the operation of relay 805. With relay
869 operated and relay 837 not operated, a cir-
cuit is established from ground over conductor
$08, over the upper front contact of-relay 809,
the lower back contact of relay 837, conductor
1128, the No. 17 contacts of relays aie and 1100
of the trunk-sender-connector circuit of Fig..11,

conductor 444 and conductor 34! to battery
through the winding of relay 214 of the trunk.
Relay 214 then operates and proceeds to transmit
an ali-paths-busy tone from the source 238 to
the calling line and to cause the release of the
sender and trunk finder in the manner previously

described.

Timing circuit and trouble conditions

The timing circuit of Fig. 9 comprises a driv-

ing motor 917 which drives a cam shaft through

a friction clutch, the cam shaft being restored
to normal by a spiral spring when the circuit of

the driving motor is interrupted. The cam shaft

is provided with timing cams 913 to 916, inclu-
sive, and the timing circuit is provided with con-

trol relays 902 to 967, inclusive. The first timing

period of ten seconds measured by the timing cir-

cuit starts upon the operation of off-normal relay

705 of the sender and the establishment of the

previously traced circuit through the winding of

start. relay 9935 whereupon relay 995 operates,

locks under the control of relays 805 and 833 to

ground and establishes the circuit through the

timer motor 917. The operation of relay 805 from

the identifier on the proper completion of the

functions of the identifier, or the operation of

relay 833 on a trouble release of the identifier will

release relay 995 to arrest the operation of the

timer and when the circuit of relay $05 is re-

closed as by. the operation of relay 834 the timer

will again be started to measure a time interval.

When. the timer closes its first set of contacts

associated with cam 915, after an elapse of ap-

proximately ten seconds, relay 902 will operate

if relay 645 has been operated on a sender seiz-

ure to check for a false ground on a party line

as hereinbefore described. If, however, relay 645

has not.been operated, then relay 902 is ineffec-

tive.. If the timer advances. to close its second

set of contacts associated with cam 914, after

the elapse of an additional ten seconds interval,

relay 903 is operated to provide a supplemental

operating ground for relay 985 over its upper No.

2 contacts from ground on off-normal ground

conductor 7/8 and to establish a circuit for the

trouble relay 743, which may be traced from bat-
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tery through the winding of relay 748 over con-

ductor 929, over the upper No 3:contacts of relay

905 and the upper’No. 3 contacts of relay 903. to

ground om conductor Th. With relay 443 oper-

ated and locked over ‘its lower No. 1 :contacts:to .

ground on conductor 73; a circuit js established

from battery through the winding of -relay 805,

over conductor*650, conductor 845 to.ground over

the lower No. contacts of relay 743. thereby

operating relay: 895 which thereupon locks over

-jts lower No. 3-contacts to ground on. conductor

709 and a circuit ts established for -either relay

630 or 632. ‘to cause the operation of a sender-

trunk-connector. It will be assumed that ithe

circuit of relay €30°is-established over conductor

631, the upper No. 4 contacts-of rélay 743, con-

ductor 734 and-thence as previously. traced.

‘With rélay 885 operated, relay $05-of the ‘tim-

ing circuit is released: as soon as rélay 903 re-

leases after the ‘timer has opened the contacts ,

associated with ‘its cam ‘9!4 and the timer is

thereupon restored to normal. A circuit ‘is now

established for relay 906 which may ‘be traced

from battery’through its winding over the upper

pack contact.of relay-807; over conductor 930, the :

upper No. '3-back contact of relay 7 36; conductor

931, over hack contacts. of relays: 904, 903, 902

and $05, conductor’932, the lower No. 2 front con-

tact. of rélay 805, conductor ‘$19, the ‘normally

closed contacts associated with timer cam ‘$16, con~
ductor 926, the lower-front contact of relay 834, if

rélay 834 has been operated, or-over the lower back

contact of-relay 833'and the lower No. 1 back con-

tact of relay 800 to ground on conduetor 830.

Relay 906: upon operating locks over its operat- ;

jing circuit just traced to conductor 931 thence

over its upper No. 2 front contact, conductor 933
and the-upper No, 1 front contact of relay 805,

thence to ground over conductor 926 as traced

and closes the circuit of timer motor 917 over its

upper No. 4 contacts. When the sender trunk

connector has operated to connect the sender to

the trunk; relay 186 operates whereupon relay

996. releases and the timer restores: “With relay

736 operated a circuit. is, now established from

‘battery through the winding of relay: $67, over

the upper No. 1 back contact: of relay 906, con-

ductor 934, the upper front contact of relay 736,

conductor 93, thence. as ‘previously traced over

the operating circuit of relay 9@6 to ground on

conductor 830. Relay 907 upon operating locks

over its upper No. 1 contact; conductor 933, the

upper No, I front contact. of relay. 805, conductor

‘926 ang. thence to ground on conductor 8380 and

‘closes the circuit of timer motor 9!7 over its -

upper No. 3 contacts.

With relay 143 operated a. circuit ‘is established

from ground over its lower No. 3 contacts and the

‘lower back contact of relay 731: to conductor 1128

and thence as traced to battery through the wind-

ing of relay ‘244 of the.trunk whereupon the all-

paths-busy. tone is transmitted: to the calling

tine and the operated apparatus. is dismissed in

the ‘manner previously described. If relay 809

has been. operated from the failure of a second

identifier to. function properly and. a ‘time-out

occurs to. operdte relay 743 as. previously de-

scribed, the alarm conductor 408 in the trunk

becomes grounded over the No. 20 contacts of

sender-trunk-connector relays 1460 and fi3IF,

over conductor 652, over the inner upper front

contact of relay 809.and conductor 846 to ground

over the lower No. 2 contacts of relay 743. Upon

the grounding of conductor 408 in the trunk the
alarm rélay 409 is operated and locked and the
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trunk alarm ‘together with the:trouble indicator

record made prior tothe operation of relay 809
serves to ‘identify the trunk or sender which

‘caused ‘the time-out,

Upon the operation.of rélay 2:44 of the trunk-the

dialing loop.extending tothe ‘sender through the

winding of relay £000°-will -be opened ‘thereby re-

‘Teasing relays: £000; (015.and #016 to initiate the

rélease-ofthe.sender. A-circuit:is now established

for relay: ‘602: extending from battery through its

winding over conductor 653, the upper No. 3 -con-

tacts of rélay 703, -conductor 654, the lower No.

2 back contact of relay 683, conductor 655 to

ground:at-the lower‘back contact-of relay 1018.. If

the sender ‘has ‘not been released in response to

the release of relay (000, another ten seconds

period will be measured by the timing circuit and

when-cam 913 closes its-contacts relay 964 will be

‘operated. A circuit for release relay 784 of the

sender ‘is now’effective from battery therethrough

over the normal contacts of jack 747, the upper

No. 2-contacts-of trouble relay 1743, brush 858 of

‘switch $50-and‘the normal terminal of its arc, the

Jower No, tf front-contact of relay 736, conductor

148, the: upper: No. 4 contacts of relay 662, the

Jower-No: '2°front contact of relay 683,.conductor

‘655 ‘to ‘ground at ‘the lower back contact of relay

10416, Relay 104 now operates to cause the res~

toration ‘of ‘the sender-and associated apparatus.

Partial dial °

‘The sender ‘is seized as-soon.as a.call comes in

on ‘the-trunk circuit. It is therefore necessary

to-dial-a digit into ‘the trunk :and a-digit into the

sender before the ‘identifier can function to oper-

ate relay 805. The:time-~out interval previously

discussed: covers ‘a failure of these digits to be

-dialed. ;

Time-out from.identifier release-to sender-irunk-
connector cut-through :

“When: relay '805-operates to initiate the release

of the identifier ‘it opens. the circuit of relay 995

‘of the ‘timing: circuit which releases and causes

the-timer ‘to-return: to normal. When all of the

‘relays of ‘the ‘timing circuit release, ‘a :circuit is

established for relay 906 extending from bat~-

tery. through. its winding, over the upper back

contact of relay 981,.conductor $38, the upper No.

3 back contact of relay 136, conductor 931, over

‘the ‘lower ‘back contact of relay 904, the upper

batk-contact of relay $03, the upper back contact

of relay 962, the upper back contact of relay 905,

conductor 932, the lower No. 2 front contact of

relay 895, conductor 919 over the normal. con-

tacts associated -with cam 916 -of the timer, con-

‘ductor $26, the lower back contact of relay 833

‘andthe lower-No. 1 back contact of relay 889 to

ground on: conductor’ 830 and relay 996 operates

‘locking under the ‘control of relay 786 as previ-

ously described and starting the timer motor $17.

Tf for any: reason, the sender cannot, obtain a

sender-trurnk-connector and relay 136 does not

operate; the timing will continue and after from

30 to 35: seconds the contacts controlled by cam

913 will close to-cause the operation of relay 904.

With relays 904-and 906 both operated, a visual

alarm -circuit‘is:closed from battery through lamp

‘935, over the inner lower contacts of relay 996 and

the upper ‘No. 3' contacts of relay 904 to ground

‘on conductor 710 and an audible alarm circuit is

closed over the lower contacts of relay 904 to

ground on conductor 7/0. The circuits will re-

main in this condition until a sender-trunk-con-

nector has cut through to operate relay 136 and
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thereby release relay 906 or until all senders be-

come busy. When all senders become busy, the

common group circuit associated with the trunk

finders connects ground over conductor 560, the

upper No, 3 contacts of relay 986, the lower No. 1

front contacts of relay 984, conductor 936, over

the upper No. 1 contacts of relay 603 to battery

through the upper winding of relay 628.. Relay

628 now operates and locks over its:lower winding

and lower No. 1 contacts to ground on off-normal

ground conductor 706.

Relay 628 upon operating establishes a circuit

from ground through resistance 656, over its lower

No. 2 front contact, through both windings of

relay 628, over the upper No. 1 front contact of

relay 628, conductor 528, the upper No. 4 contacts

of relay 520, brush 522, conductor 220, the lower

No. 6 front contact of relay 210 and over conduc-

tor 258 to battery through the lower winding of

no-ticketing relay $22. This is an operate condi-

tion for relay 629 and a non-operate condition

for relay 322. Relay 829 thereupon operates and

establishes a circuit from ground over its front

‘contacts, over the upper No. 3 front contact of

relay 628 to battery through the winding of relay

749 which operates, locks over its lower contacts

to off-normal ground on conductor 706 and es-

tablishes a shunt from ground over its upper

contacts and the lower No, 3 front contact of

relay §28 and over the inner lower contacts of

relay 684 to a point between the windings of relay

629 thereby shunting the upper winding thereof.
Relay 322 in the trunk circuit now operates to

establish the no-ticketing condition previously

described and connects ground over the upper

front contact of relay 308 and its own lower No. 3

contacts, thence over the circuit previously traced

through the lower winding of relay 629, thence

over the inner lower contacts of relay 604, over

the lower No. 3 front contact of relay 628 to

ground at the upper contacts of relay 149. Relay

§29 now releases and closes a circuit from ground
over its back contact, the upper No. 2 front con-

tact of relay 628, over the inner upper front con-
tact of relay 749 to battery through the winding
of release relay 784-to initiate the release of the
sender,

Time-out from sender-trunk-connector ctt-

through to sender release

This timing stage covers the interval in which
the printing of the ticket takes place. It will also
time dialing and out-pulsing when these func-
tions have not been completed prior to the cut-

through of the sender-trunk-connector. When
relay 786 operates in response to the sender-

trunk-connector cut-through, relay 906 of the

timing circuit releases and the timer is returned

to normal. With the timer in its normal posi-
tion and all of the timing relays released, a cir-

cuit is established from battery through the wind-
ing of relay 981 over the upper No. 1 back contact

of relay 906, conductor 934, the upper No. 3 front

contact of relay 736, conductor $31, thence in

series over back contacts of relays 904, 903, 902

and 995, conductor 932, the lower No. 2 front con-

tact of relay 885, conductor 919, the contacts

closed by cam 916 in the normal position of the

timer, conductor 926 and thence as previously

traced to ground. Relay 907 upon operating locks

over its upper No, 1 contacts, conductor 933, the

upper No, 1 contacts of relay 805 and thence as

traced to ground and over its own upper No. 3

contacts establishes the circuit for motor 917.

Timing continues and if the sender is not re-
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Jeased in the normal manner the circuits func-

tion as hereinafter described.

If the trunk does not become advanced to the

transmission condition and relay 731 has not be-

come operated after ten seconds, relay $03 be-

comes operated by the closure of the contacts

associated with cam. §f4 and the trouble relay

143 becomes operated over a circuit extending

from battery through its winding, over conduc-

tor 151, the lower normal contacts of relay 649,

the lower No. 1 back contact of relay 681, conduc~

tor 651, the upper No. 2 contacts of relay 907

and the inner lower front contacts of relay $03

to ground on conductor 710. Relay 743 operates,

locks and connects ground over its lower No. 3

contacts, the lower No. 2 hack contact of relay
731, conductor 1128, over the No. 17 contacts of

relays 1131F and {180 of the sender-trunk-con-

nector, conductor 444, conductor 3{1 and to bat-

tery through the winding of relay 214 of the

trunk. Relay 214 operates to send an all-paths-
busy signal to the calling subscriber’s line and
cpens the dialing loop toward the sender where-
upon relays 1000, 1815 and 1816 release and relay
602 operates, as previously described, The sender
functions as for an abandoned call and if the
printing has not started and progress switch 850
has not been moved off-normal, a circuit is es-
tablished for release relay 104 as soon as relay
603 operates which may be traced from battery
through the winding of relay 104, over the normal
contacts of jack 741, the upper No. 2 contacts
of relay 743, the normal terminal of the are as-
sociated with brush 8&6 of switch 850, over the
lower No. 1 contacts of operated relay 736, con-
ductor 748, the upper No, 4 contacts of relay 662,
the lower No, 2 front contact of relay 603 and
conductor 685 to ground at the lower back contact
of relay 1016. ‘The sender and associated circuits
are then restored to normal in the regular man-~
ner.

If printing has started, the circuit functions as
previously described except that the circuit does
not release until after printing has progressed to
cut the ticket for the previous call handled by
the associated trunk which cutting function takes
place when brush 853 of progress switch 856 is
in engagement with the No. 8 terminal of its arc.
After the progress switch advances from its No. 8
position after the completion of the ticket cut-
ting function and brush 8§5 engages the No. 9 ter-
minal of its are, and until it passes beyond the
No, 14 terminal of its arc, the circuit for release
relay 704 is established from battery through its
winding, over the normal contacts of jack 147,
the upper No. 1 front contact of relay 143,
strapped terminals of the arc of switch 859 en-
gaged by brush 855, and thence as previously

traced to ground at the lower back contact of
relay (016. If there is trouble in the printing

circuit which prevents the progress switch 859
from advancing its brush 855 to the No. 9 ter-

minal of its are, the sender-trunk-connector

and day and hour circuit if connected will be
held out of service. Calls will in this case be pre-
vented from being served by all trunks associ-
ated with the sender-trunk-connector by ground
connected from conductor 7/8 over the upper No.

-1 contact of relay 984, over the lower contact

of relay 907, conductor (133 and thence as traced

to battery through the winding of group busy

relay 1132 associated with the sender-trunk-con-

nector then in use. With relays 904 and $07 both

operated, the circuit to the audible alarm is closed

over the lower front contact of relay 904 and a
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circuit for the alarm lamp 935 is established from
battery therethrough over the inner lower front

contact of relay 907, the upper front contact of
relay 904, conductor 939, over the lower No, 4

front contact of relay 186 to intermittent ground
supplied through the operation of interrupter

cam 153, These alarms will function until at-

tended by the maintenance man.
If the trunk has not advanced to the transmis-

sion stage but relay 18{1.is operated, relay 903 of
the timing circuit operates. and, as before de-

scribed, causes the operation of trouble relay 743.

With relay 731 operated, when relay 143 operates,

a circuit is established from ground over its lower

No. 3 contacts, the lower. front contact of relay
713i, conductor 152, the No. 2 contacts of relays
f{13tF and 1100 of the sender-trunk-connector,
conductor 445 to battery through the winding of

the cut-through relay 210 of the trunk. The
operation of relay 210 in case the time-out was

due to a failure cf the trunk relays to operate,
will permit conversation and when the conversa-

tion is completed the trunk will function to free
the connected Hines. The sender and sender-

trunk-connector and all trunks of the sender-

trunk-connector group will be held out of service.

When timing relay 984 operates, ten seconds fol-

lowing the operation of relay 903, the sender
audible and visual alarms will operate as previ-
“ously described until attended by the maintenance
man.

Trunk advanced to the transmission condition

If the sender times out after relay 601 has oper-

ated and before printing has started, the circuit

previously traced for the trouble relay 143 will

not be effective but instead of circuit will be
established from battery through the winding of

the no-ticketing relay 133 Of the sender, over
the upper No. .2 back contact of relay 743, the
normal] terminal and brush 856 of progress switch!

850, over the lower No. 5 back contact of relay
148, conductor 754, the lower No. 1 contacts .of
relay 601, conductor 6517, the upper No. 2 con-
tacts of timing relay 907 and over the inner lower
front contact of relay 983 to ground on conductor
710. Relay 7133 upon operating locks to ground
over its upper No. 1 contacts and opens the circuit

of either relay 630 or 632, whichever has been
operated, which then releases to release the send-
er-trunk-connector. After another ten seconds
period, timing relay $04 will operate to cause the

operation of the audible and visual alarms and
the. sender and associated trunk will be held out

of service until restored by the maintenance man.
If the sender times out after relay 60! has oper-

ated and after printing is started but before
printing is completed, the sender, trunk, sender-

trunk-connector and month, day and hour cir-

cuit if connected. will be held out of service and

calls will be prevented from being served by all

trunks associated with the sender-trunk-connec-

tor by ground connected to conductor 1133 over
the lower contacts of relay 997 and the inner tp-

per contacts of relay 994 thereby causing the

operation of the group-busy relay 1132 of the

sender-trunk-connector. — .

If the sender times out after printing is com-

pleted and the brushes 851, 853 and 855 of the

progress. switch 850 are in engagement with the

No. 8 terminals of their arcs, the operation of re-

lay 903 of the timing circuit will complete a cir-

cuit from ground on conductor 710 over the inner

lower front. contact of relay 903, the upper No. 2.

contact of relay 907,: conductor 651; the inner’
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lower No, 1 front contact of relay 601, conductor

154, the lower No. 5 back contact. of trouble re-

lay 1748, brush 855 and the No, 18 terminal of its
are over the upper No. 2 back contact of. relay

143 to battery through the winding of the no-

ticketing relay 733. Relay 133 upon operating

releases the sender-trunk-connector. After an-

other ten seconds. period timing relay 904 will op-
erate to cause the operation of the audible and

visual alarms and the sender and associated trunk

will be held out of service until restored by the
maintenance man. .

Whenever the visual alarm lamp 935 associated

with the sender timing circuit of Fig. 9 flashes, as
previously described, under the control of-inter-
rupter 153, it is a signal that the sender is in a
stuck condition.

To hold the sender out of service when it times
out and to prevent the operation of its release re-
Jay 104, a plug may be inserted into jack 147

thereby opening the operating circuit of relay 704.
On a normal call this jack serves no useful pur-

pose. A release jack 155 is also provided for each
sender whereby the sender may be restored to
normal by the. insertion of a plug into such jack
thereby completing the circuit of the sender-re-
lease relay 104. The withdrawal of the plug ‘per-

mits the sender to restore to normal.

What is claimed is: -.

i. In a telephone system, a two-party sub-
scriber’s line, a trunk, switching means for estab-
lishing a connection from. said line over said
trunk to a called line, a sender associable with
said trunk, a party test relay in said sender, means
for preparing said relay for operation, means
operable following. the registration of a first digit
dialed into said sender. from said calling line for
connecting said relay to said line for a predeter-
mined interval whereby said relay is operated
if the tip party on said line initiated the ‘call,
means operative if’ said relay is operated at the

end of said interval for registering the fact that
the tip party on said line initiated the call and
means operative if said relay is not operated at

the end of said interval for registering the fact
that the ring party on said line initiated the
call. : : :

2. In a telephone system,. a two-party sub-
scriber’s line, a trunk, switching means for estab-
lishing a connection from said line over said trunk
to a called line, a sender associable with said
trunk, a double-wound party test relay in said

sender, means for establishing a biasing. circuit
through one winding thereof upon the seizure of
Said sender to prepare said relay for operation,
a train of relays including a slow-to-release relay
operable upon the seizure of said sender, means
operable following the registration of. the. first
digit dialed into said sender for releasing cer-
tain of said train of relays, including said slow~
to-release relay, means controlled by said train of
relays and until said slow-to-release relay is re-
leased for connecting the second winding of said
test relay to said calling line whereby said test
relay is operated if the tip party on said line ini-

tiated the cail, means operative if said test relay
is operated upon the release of said-slow-to-release
relay for registering the fact that-the tip party on
said line initiated the call and means operative if

said test relay is not operated upon the release of

said slow-to-release relay for registering the fact

that the ring party on said line initiated the call.

3. In a telephone ‘system, a two-party. sub-
scriber’s line, a trunk, switching means for estab-
lishing a connection from said line over said trunk
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to a called line, a plurality of senders, ‘means for

associating said trunk when seized: with an idle

sender, a party test relay in said sender, means

operative following the seizure of said sender for

egnnecting said relay to said line for a predeter-

mined interval whereby said relay is operated if
the tip party. on said Jine initiated the call, a

relay in said trunk operative in response to the

operation of said test relay, means operative fol-

lowing the completion af the establisament of

the connection by said sender for disassociating

said sender from said trunk, means effective

upon the initiation of the release of the estab-

lished connection hy said calling subscriber. if

gaid trunk relay is operated for again associating

said trunk with the same or another idle sender

and for informing such sender that. it is a second

sender. seizure by said trunk and means for con-
necting the party test relay of such sender with

said calling line ta test for an unstandard ground

condition on said line. .

4. In a telephone system, 2. two- party sub-
seriber's line, means at the tin station thereof for.

connecting graund to. the talking conductors of

said lines when ealling,. a trunk, switching means

for establishing a connection from said line over

said trunk to a ealled line, a plurality of senders,

means for assaciating said trunk when seized with

an idle one of said senders, a party test relay in

said sender, means operative following the seizure

of said sender for connecting: said. relay to the

talking conductars. of. said line for a predeter-

mined. interval whereby said relay is operated

under the cantrol of the substation ground if the

tip party initiated the call, a relay in said trunk

operative in response to. the operation of said test

relay, means operative following the compietien

of the establishment of the cannection by said

sender for disassaciating said. sender from said

trunk, means effective umen the restoration of

the calling substation receiver to its switchhaak, if

a tip party. substation, far removing said substa-

tion ground and fer initiating the release of the

connectian,. means fthereupan effective if said

trunk relay has heen operated for again associat:

ing said trunk with the same or: another idle

sender and for informing such sender that it is

a second sender. seizure by said trunk and means

for cannecting the party. test, relay ef such.sender

with said. calling line ta ascertain if there is an

unstandard greund condition on said line.

5. In an automatic. ticketing system, a two-

party subscriber's line, a trunk having a toll ticket

printer, switching means for establishing a con-

nection from said line over said trunk ta a called

line, a. plurality of senders, means for associat-

ing a. trunk when seized with an idle one of said

senders, a party test relay in said sender, means

for connecting said relay.to said line to deter-

mine which of the two party line subscrikers has

initiated the call, a relay in said trunk operative

in. response ta the operation of said test relay if

a tip party substation is found to have initiated

the call, means operative follawing the completion

of the establishment. of the. connection by said

sender for. disassociating the sender from said

trunk, means effective upon the initiation of the

release of the connection by. the. calling sub-

seriber for again associating said trunk with the

same or another idle sender and for informing

such sender that if is a secand sender seizure by

said trunk, means for connecting the party test.

relay of sueh sender: with said calling line and

means operative if said party test relay then oper-
ates to eontroel said printer te print. characters on
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the toll tickeb indicative of the existence of an

unstandard ground condition on the calling lne.

6. In an automatic ticketing system, a two-

party subseriber’s line, a trunk having a toll ticket

printer, switching means for establishing a con-

nection from said line over said trunk to a called

line, a plurality of senders, means for associating _

a trunk when seized with an idle sender, means in

said sender for registering data relating to said

connection, a progress switch for progressively

associating the registering means with said print.

er for controlling said printer to print characters

on a toll ticket in accordance with said registered

data, a party test relay in said sender for deter-

mining if said connection was initiated from a tip

or a ring party substation, a relay in said trunk

operable if the connection is found to be initiated

from a tip party substation, means controlled by

said trunk relay following the initiation of the re-

lease of the connection by the calling subscriber

for again associating said trunk with the same or

another idle sender, means for connecting the

test relay of such sender to said calling line to

test for an unstandard ground condition on said

line, and means effective if an unstandard ground

condition is found for rendering the progress

switch of such sender effective to eontrol said

printer to print characters on the toll ticket in-

dicative of the existence of the unstandard ground

condition. .
%. In an automatic ticketing system, a two-

party subscriber’s line, a trunk having a toll

ticket printer, switching means for establishing a

connection from said line over said trunk to a

ealled line, a plurality of senders, means for asso-

eiating a trunk when seized with an idle sender.

means in said sender for registering data relating

to a connection, a progress switch for progressive-

ly associating said registering means with said

printer for controlling said printer to print char-
acters on 2 toll ticket in accordance with said

registered data, a party test relay in said sender

for determining if said connection was initiated

from a tip or a ring party substation, a relay in

said trunk operable if the connection is found to

be initiated from a tip party substation, means

controlled by said trunk relay following the in-

itiation of the release of the connection by the

ealling subscriber for again associating said

trunk with the same or another idle sender, means

for connecting the party test relay cf such sender

to said calling line to test for an unstandard

ground condition on said line, and a transfer re-

lay in such sender operable by said party test re-

lay if an unstandard ground condition is found

for controlling the progress switch of said sender -

to omit the progressive association of said printer

with certain of the registering means and to pro-

gressively associate other of the registering means

with said printer to control said printer to print

characters on the toli ticket indicative of the ex-

istence of the unstandard ground condition.

party subscriber’s line, a trunk “having a toll
ticket printer, switching means for establishing a

connection from said calling line over said. trunk

to a called line, a plurality of senders, means for

associating 9 trunk when seized with an idle

sender, means in said sender for registering data

relating to a connection ineluding the calling and
called line numbers and the number of the sender

used, a progress switch for progressively associat-

ing said registering means with said printer fer
controlling said printer to print characters en a
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toll ticket it, accordanée-with said registered data;
a party test relay in said: sender for determining.
ig the connection was originated from. a tip or a
rifig. party substation, a relay in-said trunk oper-
able if the connection is found to be initiated from.
a tip party substation, means ¢oritrolled by said
trunk relay following the initiation of the release
of the connection by the calling subseriber for
again associating saiq trunk with the. same. or
another idlé sender, means. for connecting the 19:
party test. relay of such sender to said calling Iitie
to. tést- for an uhstaridard ground condition on.
said line, and a. transfer relay in. such sender op-

erable by said party test relay if an unstandard
grotnd condition. is fond for controlling the

brogréss: switch of said sender fo omit. the pro=

gressive. association of the registering means
which register thé digits of the calling line num-
ber and to progressively associate other of said

registeritig meats which register the sender num-
ber with said printer to control said printer to
print additional characters: on the foll ticket in-
cludifi¢ the digits of the sender niuniber ag an in.
dication of the existence of the utistandard

ground condition and that the toll ticket should.

therefore be discarded. - -

9. In an automatic tieketing system, a calling

ling; a trunk, switching means for establishing a
connection from-said calling line over said trunk

to: a-eailled lirte; 4 plurality of sender's: meais for
asséciating @ trunk when seized with an idle
sender, meats for identifying the calling line as-
sociable with said sender, a monitoring operator’s
position, and mearis operative in the event that
the identifier fails to identify the calliris line te
connect said line with said operater’s position

whereby Said opérator may ascertain the number

of such line for toll ticketing purposes.

10. In an automatic ticketing system, a calling

line, a. trunk, switching means for establishing

a Gonriection from said calling line over said trunk
to a called line, a plurality of senders, means for

associating a trunk when seized with an idle

sender, a plurality of calling line identifiers,

means for associating an idlé one thereof with
the setider seized by a trunk to make ant iden-

tification of the calling line, means effective if
said identifier fails to identify said line to dis-
contiect it from said sender and to connect an-
other identifier with said sender; a monitoring
operator’s ‘position, and meatis operative in the

event that said second identifier fails to identify
thé calling line to connect satd-line to said oper-
atdr’s position whereby said operator may aster=
taliz the number of such lire for toll ticketing
plrposes, — .
_1f In an automatic ticketing system, a calling

litte, a triink, switching mears: for establishing
a connection from said calling line over said
trunk to a called line, a plurality of senders,
means for associating a trunk when seized with

an idle sender, a plurality of calling line identi-
fiers, means for associating an idle one thereof
with the sender seized by the trunk to make an
identification of the calling line, means effective
if said identifier fails to identify said line to dis-
connect it from said sender and to connect. an-
other. identifier with said sender, a monitoring
operator’s position common to all of said senders,
means operative in the event said second identi-

fier fails to identify the calling line to connect
said sender with said operator’s position, and
means operative upon the response of said oper-

ator for establishing a connection from her posi-
tion through said sender to said calling line
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whereby she may ascertain from the calling subi=-
seriber the number’ of his line for toll ticketing:
purposes. _ ; .

12. In. an automatic ticketing system, a ealling.
* line, a.trumk having a. toll ticket printer, switch+
ing means for establishing a connection from
sald calling line over said trunk te a called line,
a plurality of senders, means for associating: a
tronk when seized with.an idle sender, means. in.
said sender for registerivig date. relating to. the:
established. connection including the digits of the
célling lie number, a progress switch: in said.
serider for progressively associating the yegister~
ing Inéans of the sender with said printer for con-

' t¥6lling said printer to print characters on the
toll tickét-in acéordance with the registered data,
means: for identifying the calling Nue and for
controlling the registration. of the digits of the
calling line ntimbér in said’ sender, 3 Monitoring
operator’s position common to all of said senders,”
means operative in the event said identifier fails
to identify the calling line to connect said sender
with said operator’s position, means operative
upon the response. of said operator ‘for extending
& contiection. from Her position through safd’
sender to said calling line whereby she may as¢er--
tain. frora the calling subseriber the number of
his' line, arid means. operative following the dis--
cornection. by said operator for controlling safd
progress switch whereby said pririter is caused
to: print. zeros: oxi the toll ticket in Heu of the
calling line number normally printed. under the:
cofitrol 6f the. callins line number registering
miéans: , ;

13. In a automatic ticketing system, a calling
line, a trunk having a toll ticket printer, switeh-
ing tears for establishing a connection from said
calling Hné over said trunk to a calléd line, 2
plurality of senders, means for associating @ trunk
when seized with an idle sender, means in said
sender for registering data relating to the estal=
lished eotinéetion including the digits of the call»
ing Hine number, 4 progress switch in said setider
fer progressively associating the régistering
means of the sender with said printer for con-
trolling said printer to print characters of a toll
ticket in accordance with the registered data, a
plurality of calling line identifiers, means for as-
sociating an idle ore thereof with the seized
seridér to: make an identification of the calling
line and for controlling the registration of the
digits of the calling line number in said sender,
means éffective if said identifier fails to identify
said liné to disconnect it from said sender atid
to connect. another identifier with said sender,
a Monitoring operator’s position commoti to ail.
of said senders, means. operative in the évent
sdid second identifier fails to identify the calling.
litie to connect said sender with said operator’s
position, means operative upon the response of
the operator for extending a connection from
her position through said sender to said calling
line whereby she may ascertain from the calling
subscriber the number of his line, and means
operative following disconnection by said oper-
ator for controlling said progress switch whereby
said printer is caused to print zeros on the toll
ticket in lieu of the digits of the calling line num-
ber normally printed under the control of the
calling line number registering means.

14, In an automatic ticketing system, a calling
line, a trunk having a toll ticket printer, switch- ~
ing means for establishing a connection from said
calling line over said trunk to a called line, a plu-
rality of senders, means for associating a trunk
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when ‘seized with an idle sender, means in said

sender for registering data relating to the estab-

lished connection including the digits of the call-

ing line number, 2 progress switch in said sender

for progressively associating the registering

means of the sender with said printer for con-

trolling the printer to print characters on a toll

ticket in accordance with the registered data,

means for identifying the calling line and for

controlling the registration of the digits of the

calling line number in said sender, a monitoring

operator’s position common to all of said senders,

means operative in the event said identifier fails

to identify the calling line to initiate the connec-

tion of said operator’s position with said calling

line, and means operative if said operator’s posi-

tion has been associated with another calling line

through another sender to control said progress

switch whereby said printer is caused to print

zeros on the toll ticket in lieu of the digits of the

calling line number normally printed under the

control of the calling line registering means.

. 15, In an automatic ticketing system, a call-

ing line, a trunk having a toll ticket printer,

switching means for establishing a connection

from said calling line over said trunk to a called

line, a plurality of senders, means for associat-

ing a trunk when seized with an idle sender,

means in said sender for registering data relat-

ing to the established connection including the

digits of the calling line number, means for con-

trolling said printer in accordance with said reg-

istered data, means for identifying the calling

line and for controlling the registration of the

digits of the calling line number in said sender,

means for thereupon releasing said identifier, a

timing circuit, means in said trunk operative in

response to said timing circuit if said identifier is

not released within a predetermined interval to

transmit an all-paths-busy tone to said calling.

line, and to initiate the release of said sender and

identifier, and means operative in response to said

timing circuit if said sender is not released with-

in a further predetermined interval to cause the.

release of said sender.

16. In an automatic ticketing system, a calling

line, a trunk having a toll ticket printer, switch-

ing means for establishing a connection from said

ealling line over said trunk to a called line, a plu-

rality of senders, means for associating a trunk

when. seized with an idle sender, means in said

sender for registering data relating to the estab-

lished connection, means for establishing control

circuits from said sender to said printer over.

which: said printer is controlled in accordance

with said registered data, a timing circuit and

means operated thereby if said control circuits

are not established within a predetermined in-

terval to cause said trunk to cancel the opera-
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tion of said printer whereby said connection is

handled on a non-ticketed basis. .

17. In an automatic ticketing system, a calling

line, a trunk having a toll ticket printer, switch-

ing means for establishing a connection from‘said

calling line over said: trunk to a called line, a plu-

rality of senders, means for associating a trunk

when seized with an idle sender, means in said

sender. for registering data relating to the estab-

lished connection, means for establishing control

circuits from said sender to said printer over

which said printer is controlled in accordance

with said registered data, a timing circuit, alarm

devices, and means operated by said: timing cir-

cuit if the control of said printer is not completed.

within a predetermined interval to operate said

alarm devices and to hold said sender and trunk.

out of service until restored by a maintenance

man, ; :

18. In an automatic ticketing system, a calling

line, a trunk, switching means for establishing a

connection from said calling line over said trunk

to a called line, a plurality of senders, means for

associating a trunk when seized with an idle send-

er, and a timing circuit for timing operations of

said sender comprising a plurality of start relays

operable respectively at different stages in the op-

eration of said sender, a motor-driven cam shaft

operable in response to the operation of any one

of said start relays, contacts cldsable by the cams

on said cam shaft at the expiration of different

time intervals and timing relays controlled by

said contacts for controlling functions of said
sender at the ends of predetermined time inter-

vals-initiated by the operation of different ones

of said start relays.

FOSTER. B. BLAKE.
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