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AUTOMATIC TOLL TICKETING ALARN
SYSTEM: |

Foster BT. Blake, .M’(mntﬂin ViéW,:.N;. J.,.assighor to

Bell Telephone

Laboratories,

Incorporated,

New York, N, Y., a corporation of New York
Application June 27, 1942,. Serial No. 448,753,
(CL 179—27)

This invention relates to a telephone. system.
for enabling calling. subscribers fto 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 auto-

matically printed. More particularly, the in-
vention relates. to improvements in. a system ef

the general type. disclosed in Patent No. 2,300,829
granted Nov. 3, 1942 to.J. W. Gooderham..

"Th. the system. of the Gooderham patent, a.
group. of tandem. or automatic tickefing 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
linhe. number and in response to the dialihg 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

18 Claims.

10

15

20

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

the seized trunk. The

a called. line number dialed by the calling sub-

scriber and with registers for registering the.

digits.of the.calling.line number.

Since, however, a digit. dialed By a calling sub-
seriber might. be lost during the time elapsing.
from. the. seizure of the trunk and . beiore 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 desighations, by a.second. selector in-
response to- the. dialing of the first two office

code digits of other office designations and. by

o, 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-
seriber, which information may be derived from
the. trunk or from- the trunk:and sender,. and.
transmits this information to the sender.

sender is- provided with
registers: for registering the remaining digits of

. 2
identifier also- preceeds to identify the calling
line and. to-transmit. information concerning. the.
designation digits of such calling line to. the
sender. -

The. sender after reg1ster111g 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-
scriber’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. ag 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 an automatic ticketing system of

30

the type above described, whereby a test may be
made to determine whether a tip or ring sub-
station on a party Iiné 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-

35

40

45

50"

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. c¢ondition to print
3, special notation on the ticket indicative . of.
the fact that that ticket should not be used.

It 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- 11eu of the"- |
calling line designation-digits.

To attdin: the: first of these objécts the sender‘ |

is provided with: relay equipment which associ-
ates-‘. g test relay with-the tip and ring conductors
of the connection extending from: the sender

over the ticketing trunk-and: {fo-the:calling line:
and preliminarily prepares.such test.relay.. Ifthe

test relay operates during a- time interval due: to

The 55 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 does 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

10

sender functions to control the ticket printer

of the trunk to cause the sender number and

a Sseries of dashes to be printed on the ticket

to indicate that a grounded line was encountered
and that the ticket should be dﬂsregarded 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

15

4
tion thereof, the dial pulse recelving 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 183 and the selector switches
{84, 185, and 186 of Fig. 1 are of the well-known

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

at & 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 & 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 auxihary manuelly made toll

ticket.

The mventzon hemng been described in g gen-
eral manner, reference may now be had to the
following detailed description thereof taken in
connection with the accompanying drawing in
Whmh' |

Fig. 1 shows a twe-party line, the schematic
representation of g 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
¥igs. 2, 3 and 4, and to the right of the dot-dash
line, the schematlc representation of a trunk-
finder of 2 B group of trunk finders, individual

to a sender for connecting such sender with g

calling one of a B group of one hundred twketing
frunks;

Figs. 2,3 and 4 taken together show a com-
plete ticketing trunk including a digit register,
duration of conversation reglsters and an auto-
maftic 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 cne hundred tlck-
eting trunks;

Figs. 6 to 10, meluswe show such portions of e
-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;

- Pig. 9 showing in the lower left portion one of
the sender registers and g, box representing other

~ registers, a boX representing an identifier and
{iming 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,

a9

60

i1y

0

15

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 3 connection with
2 Subscriber’s line which terminates in the toll
areg 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 ba,nk of a first selector 184, another
branch which terminates in the bank of g second
selector 183, and still another branch which ter-
minates in g 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 tg 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 480 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.

.1he brushes 351 and 352 of the digit register
- are advanced step by step in response 0 the op-

eration of the stepping magnet 353 and are re-
stored by the operation of release magnet 354.
The brushes 48f and 492 of register 400 are ad-

.~ vanced step by step by stepping magnet 403 and
- are restored by release magnet 494 and the

brushes of register 450 and progress switch 850
are advanced step by step from their normal posi-
tiong and are returned to their normal positions
by a further forward stepping movement.

‘The ticket printing mechanism 460 associated
with the automatic tlcketmg 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. 9 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 has access to
an upper bank of terminals in which control con-
ductors from g 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 g trunk-finder does not have suﬁﬂlent
bruehes 111 both of its brush sets to accemmod&te_
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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:
shown:in: Fig. 1T having a multicontact relay in-

dividual relay to-each sender-and ten multicontact
Ten.
of: such- eircuits. serve the A group. of one hundred:

relays individual respectively to.ten trunks..

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

cuits which: serve: the B group of one hundredt.-

trunks:.

As previously stated. only so:much.of one of the :
semders: 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 iny Fig.. § and the circuits for controlling:
out-pulsing: keing' omitted. The day. and. hour
circuit: and identifier have not been disclosed: as
they: are concerned only incidentally with the

present.invention. For a full disclosure of the:enx-

tire system: to which: the present invention:is. gp-

plicable; reference may be had to the applieation.

of J. W. Goaderham Serial No. 448,782, filed-con-
currently herewith.

T'o 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 x.call for g 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: having access: to: the calling. line, such: as:
the line finder 183, is started in search of the.call-

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

finder has found the calling line the ususal dial
tone ig-transmitted over the.cailling-line to- inform:

the: subsceriber that his line has. heen connected.

with a. first. selector (84, paired with. the line:
finder 183, 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 g 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 pracegds: 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 cede: letter M, which has g.nu-
merieal equivalent 6, the first selector 1:84:is-op--
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and: prepares a.cireuit: over ifs inner:lower front..
contact fora purpose to:be later described. Relay:

- 208: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 I84& a. circuit is: established: from ground
through the lower winding of relay 28T, over the:
lower No.. 3.back contact of relay 288; the upper
Na:. 3 _back contact: of relay 209; the upper No. &
back contact of relay: 210, tip trunk conductor 200;.
tip: brushes of selector 184 and line finder- 183,

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

&1, thence returning over the ring brushes of the:

line. finder 83 and.selector |84, ring trunk:con-.

ductor 204 ,. the: lewer No. 2 back contact: of relay-
2h0, the upper No. 4 back contact of relay 289, the:
upper No: 5 back. contact of relay 288: to battery
through: the upper winding:of relay £071. Relay’
2067 thhereupon operates: closing over its: front con-.
tact a cirveuit for:slow-to-release relay 2.£{ which:
may be traced from ground over the upper No, 9.
back contact of relay 288, over the front contact
of relay: 20T, to: battery through the winding of-
relay 24i.  Relay 2F thereupon: operates; estab--
lishes. & circuit for slow-to-release relay 308, ex~
tending from. battery through. its winding,. over:
conductoer 384 to ground over the middle lower:
contacts.of relay. 2i4; prepares over its upper-con-
tact-a- circuit for the: stepping magnet 3%%: of the-
digit' register 358, and for the slow-to-release: re-:-
lay 302; conneets 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 2§58 to the trunk start conductor ZI6 which is:
common: to the ten trunks of a subgroup: and:
establishes a connection from grounhd and battery:
through the winding of relay 25, the upper No. 2°
back contact of relay 214, the lower contact: of
relay- Z2{f, to- conductor 2i7 to mark the trunk
as calling so that the started trunk finder will-
stop- on the terminals of such: trunk. Relay: 386,
upon: operating, connects ground over the lower
No. 2% back contact of relay 303, the lower front
contact of relay &80, conductor 384, over the in-
ner No. 1 normal contacts of relay 218, the lower"
contacts of test jack 204; the upper contacts and
through the: lower Wmdmg of sleeve relay 203-to-
battery for holding the sleeve relay operated after:

- ground is removed at the selector 184, and over:

o{):

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 aw idle-
55

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 184 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 243, over-
the- lower normal contacts of busy test jack 204

through the winding of relay 205 and im parallel

therewith over the back contact of relay 285 and.
through: resistance 286 to battery and. ground..
Relay 203 operates from the low resistance. bat-

tery thus supplied, locks from battery through ifs:

lower winding and over-its lower front contact to:
the sleeve conductor 282; cbens 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 283,.

60

the lower contacts: of relay 203 to sleeve conduc~

tor: 202 of the trunk to hold the selector 134 andf-~
the line finder 83« from releasing.
When:- relay 287 releases due to the opening of
the digling cireuit for the first pulse:of the second-
code letter A, the circuit for magnet 8563 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 289, the
back contact of relay 2067, the upper contacts of
relay: 214, conductor 212, the lower normal con-
tacts of 'Uff-norma,-l-“'switch- 355 of the digit register

- 350; through-the lower normal contacts and wind-

65
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ing of relay 302 to battery and ground and in
parallel over the upper No. 4 back contact of relay-
309; through the winding of stepping magnet 353"

to ba,ttery and-ground. Magnet 353 and relay 302

both operate, relay 302 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 209 . Since the
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second code letter dialed was A, two impulses are
transmitted in the impulse series and brushes 351
and 392 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 5011
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 5811 and

the group relay of the first group being shown at
801F. 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 5011
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 wherehy any trunk
of a subgroup has the preferential use of the frunk
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.- S

‘The trunk finder 500 disclosed in Fig. 5 is the
first finder of the last egroup of finders allocated
as first choice to the last subgroup of trunks to
which the group relay 50(L apperfaing. It will
be assumed that this finder is idle and that there-

fore upon the operation of relay 5081L, a circuit is

established from ground over the back contact of
relay 985, the upper contacts of relay 50{L, in
start conductor 806, over the middle normalily

closed contacts of the test and busy jack 507 of

the trunk finder 569, the inner upper normal con-
tacts of relay 508, through the winding of start
relay 909 to batiery 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 509, 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 908. Relay §{1 upon operating causes
the operation of the vertical stepping magnet 512,
over a circuit extending from groung at the inner
lower front contact of relay 589, over the front

contact of relay 51i, the upper back contact of

relay 514, through the winding of magnet 512 to
battery over the inner lower back contact of relay
908. 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 §02. The vertical off-normal springs 516
are now operated to their alternate positions and

the circuit of relay 5{{ is opened at the inter-.

rupter contacts of magnet 512. Relay 5{1 now
releases in turn releasing. magnet 5i2 which in
turn recloses the circuit of relay 5ii. Relay 5!1
reoperates to cause the reoperation of magnet

70

79
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912. In this manner magnet 512 is repeatedly op-
erated and released to advance the brush shaft
upwardly step by step until the commutator brush
519 engages the grounded segment 508 whereupon
a circuif is established from ground on such seg-
ment over brush 515 through the lower winding
and relay 9t4, over the interrupter contacts of
rotary magnef 513, through the lower winding of
relay 811 to battery and ground over the inner
lower back contact of relay 588. Relay 511 is thus
held operated to prevent further stepping and
relay 914, which is slow to operate, operates gfter
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 g circuit
from battery over the inner lower back contact
of relay 508 through the winding of magnet 542,
through the upper winding and inner upper
front contact of relay 5i4, to ground at the in-
ner lower front contact of relay 589: ovens at
ils 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 5!1, and transfers the stepping circuit con-
trol of stepping relay 511 from the vertical mag-
net 542 to the rotary magnet 5i3. With step-
ping relay §i1 now operated, the circuit of the
rotary magnet 513 may be traced from ground
Over the inner Iower front contact of relay 509,
contacis of relay 5114, upper front contact of re-
lay 5i4, 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 5{{ 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 913, the lower winding of relay 5{{ to
battery over the inner lower back contact of re-.
lay 568, whereupon relay 5{{ releases in turn
releasing magnet 5{3. Magnet 513 upon releas-
Ing reestablishes the operating cireuit of relay 511,
which in turn reestablishes the circuit of mag-
net §13 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

518 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 2T
to the test terminal 549, thence over test brush
918, 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 511 is held operated over this circuit
to prevent further rotary stepping of the switch
snaft, 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 511 to ground over:



the ‘inner lower contacts of relay 269. “With both
of 1its windings now energized, relay 520 fully
operates ‘to extend control conductors 2{§ to 224,
inclusive, -of ‘the trunk over brushes 521 to 526,
inclusive, 'of the trunk finder and the upper Nos.
4 gnd 5 to lower Nos. 2 to 5 -contacts of relay
520 to conductors 527 to+532, inclusive, -extend-
ing to the sender; to cause the operation of re-
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Tlay ‘508 in -a -circuit -extending ‘from ground over .

the off -normal springs 56, the No. 3 upper front
contact of relay ‘520, through the lower wind-
‘ing -of relay B8 to battery and ground,; to -"con-
nect sender conductor 533 over its lower No. 1
contacts to brush 534, thence to conductor 535
which is multipled to corresponding bank ter-
- “minals 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 817, ‘and toprepare a locking circuit for ifself
over its No. 1 upper front contact which will be
effective following the operation of relay 508.

‘Relay 508 upon operating extends a connection

from trunk conductor 217, over terminal 819 and
‘brush 518, the upper No. 2 contacts.of relay 528
and the upper front contacts of relay 588 to con-
ductor 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 528, the lower front con-
tact of relay 508 to ground on conductor 5i0;
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disconnects the lower winding of relay .520 from

the test brush §518; transfers at its inner upper
- contacts the in-start conductor 586 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 5i
and ‘514, and from the vertical magnet 8{2 and
its upper front contact shunis the upper winding
of relay .5{l. Relays hll. and 54 now release and
relay ‘509 being slow to release releases.after .an
interval sufficient to allow .groung o be applied
to conductor 5i0 at the sender to hold relay 528
and rélay 25 of the trunk operated.
- When relay 214 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 thein-start.conductor 586 will be effec-
tive 1o start the second trunk finder .of the same
subgroup cof finders, if .it is idle, over g circuit ex-
tending from conductor 586 over the middle nor-
mal contacts -of test jack 587, the inner upper
front contacts of relay 508, the lower normal
contacts .of relay Hiéd. conductor -552, the lower
normal contacts of -test jack 23817, the middle nor-
mal contacts of test jack 541" .associated with the
second trunk finder .of the same trunk-finder
group, .over the upper normal contacts of relay
003" to the start relay of such second finder cor-
___respfmchng to relay 5069.

‘Had the calling trunk been-in the subgroup -of
a second or B group of one hundred trunks, a
group relay I9TL corresponding fto one of the
group relays ofll, associated with the A group. of
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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 198, the finder
800 is made a preference finder and the start

circuit for the finder 't00 is extended from ground

at the contacts of the group relay 101L over con-
ductor 106, the inner upper normal contacts of
relay 108 of the finder 1080, conductor 554, over the
lower ‘back contact of relay ‘599 of finder 50§,
conductor 586, through the winding of start re-
lay 198 of the finder 100 to battery. If the finder

2008 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

‘894, the lower “front contact of relay 589, con-

ductor 006, over the inner upper normal con-
tacts of relay 108 of the first availdble finder of
the B group, thence over the back contacts of
the relay 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 & front contact of relay $09 and over con-
tacts of similar relays 589 and 188 through the
start relay 109 .of a B.group ﬁnder whgse pmred
A group finder is not-in 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 216 over conductor 217, relay 215
ocperates and Tocks itself .directly .to_vground ap-
plied .over conductor 217 from .the trunk finder
and at alater time from the sender, over its upper
No, 1 front contact. As scon as relay 302 re-
leases following the completion of the registra-
tion of the impulse series in the digit register
880 a circuit is completed for transfer relay 2893
which may be ‘traced from battery through .its
winding, over conductor 213, the lower back con-
tact of relay 300, .the ypper back contact of .relay
302, conductor 301, the upper No. 2 front con-
tact of rélay 245, conductor 398, the upper .con-
tacts of off-normal switch 855 of register 259 to
ground over the lower No. 3 back contact.of relay
383. 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 to the selected sender. Relay 287 now
releases Tollowed by the release of slow-to-re-
lease relay 241, but with relay 245 now operated,
relay 380 is held operated over a circuit extend-
ing from battery through its winding, ever .con-
ductor 384, the lower No. 1 contacts of relay 245
to ground over the lower No. 3 back contact of

- relay.218.

60

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. 189
of the frunk finder 100 of Fig. 1. It is to benoted
that the finder 989 is paired with the finder {80
and the brushes thereof are connectible to con-
ductors 510 and 527 to 533, inclusive, to which
the brushes of trunk finder 380 are also-connect-
ible and which extend to a sender.

70

Should an idle sender not be- cennected to the
trunk before the-second train-of impulses is re-
ceived in the frunk, relays 215.and 289 will not
be operated and, therefore, when -relay 287 re-
leases on the first impulse of this. digit series a
circuit will be estahlished from ground over the
upper No. 5 normal contacts of relay 203, the
back coentact.of relay 207, the upper front contact
of relay 211, conductor 242, the lower alternate
contact of off-normal.contacts 355, the innher up-
per back contact of relay 302, through the wind-
ing .of relay 310 to battery, whereupon relay 340
operates and establishes .a :circuit from battery
through the winding of relay 214, over conductor
sii, the lower contacts ef relay 348, to ground
over .the upper No. 2 back contact of relay. 3G85.

' Relay. 214 therefore .operates, locks over its upper

No. 1 contacts and conductor 342 to ground over

In order 79 the inner lower front contacts of relay 208; ap-
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plies all-paths-busy tone from the source 230
over its lower No. 1 contacts, the tip conductor
2080 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-
lector 184 and the line finder 183 from releasing;
at 1ts 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 228 extend-
ing over the lower No. & back contact of relay
210, over the lower No. 1 back contact of relay
232, the lower No. 2 back contact of relay 214,

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

10

15

mal contacts of relay 209 to the tip conductor 219,

whereby the sender,
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 211 and the release of relay
300. With relay 214 operated the sender, if ai-
tached, will have received a disconnect signal and
will thereby cause the release of relay 215 of the
trunk. With relays 211, 215 and 388 all released,
a circuit is established for release magnet 354 of
digit register 380 which may be traced from bat-
tery through its winding, over conductor 313, the
upper back contact of relay 2ii, 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 351 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 and 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 184 and line
finder 183, | |
1t 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 3 loop circuit
is established from battery through the middle
winding of dial impulse responsive relay (000 of
the sender, through retard coil {081, conductor
1002, the lower No. 4 back contact of relay 800,
conductor 801, the inner upper back contact of
relay 100, conductor 701, 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 520, brush 522 of trunk finder
500, 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 2i4,
resistance 231, the lower No. 1 back contact of
relay 232, conductor 219, brush 52{ of trunk
finder 500, the upper No. 5 contacts of relay 520,
- conductor 527, the upper No. 2 back contact of
relay 688, the upper No. 1 normal contacts of
relay 600, conductor 702, the inner lower back
contact of relay 780, conductor 862, the upper
No. 2 back contact of relay 808, to ground. 'The
retard coil 1081 in series with the middle or pri-
mary winding of relay {000 and the condenser
003" and resistance 1004 connected in parallel
ith the retard coil 1081 and middle winding of
relay 1000 constitute an arrangement which en-
ables relay {008 to withstand transient condi-
tions and thereby give satisf actory pulsing. The

‘when attached, is given a
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upper or secondary winding of relay 10080 is.con-
nected in series with condenser 1086 and resist-
ance 1007 to reinforce the primary winding and
make its operation and release more positive and
therefore more insensitive to transients. The
lower or fertiary 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
vi0 at the trunk finder 500, 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
offi~-normal relay 705 whereupon relay 765 oper-
ates to connect ground to the off-normal ground
conductors 106 to 718, inclusive, of the sender.
Ground is, therefore, connected over conductor
101, the upper No. 2 back contact of relay 602
and conductor [84{ to the armature of relay 1000
and through the lower or biasing winding of relay
1608 and resistance {012 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 {013 through resistance
1014 until the dialing loop is completely through
winding of relay 1000 as previously

traced. | | |
When relay {800 operates over the loop a cir-
cuit is established from ground on conductor
{011, over the front contact of relay i008, con-
ductor 1910, the lower No. 1 back contact of relay
603, conductor 1909, through the winding of relay
1088 and resistance {007 to battery and in par-
alle] with resistance 1007 to battery through the
winding of relay 1015, Relay 1808 operates and
releases with relay 1000 but relay 1015 being slow
to release remains operated continuously during
dialing and establishes an obvious circuit for
relay 1016 which also remains operated during
dialing and after relay 1015 releases on the trunk
gut through. - |
Relay 1015, upon operating, also establishes a
circuit from ground over its upper contacts, con-
ductor 1819 and the upper back contact of relay
104 to battery through the winding of relay 705,
to hold relay 785 operated and the ground is
extended over the inner upper back contact of
relay 104, and the upper No. 1 normal contacts of
relay 703 to conductor 510, extending to the trunk
finder 508 to replace ground applied to conductor
210 by relay 508, which latter relay releases after
the trunk finder has found the calling trunk
After the operation of transfer relay 208 of the
trunk, conductor 29 of the loop circuit previ-
ously traced through the middle winding of relay
1088 is connected over the lower No. 1 alternate
contacts of relay 209 and the upper No. 6 back
contact of relay 2i0 to the tip conductor 280 of
the ticketing trunk and conductor 229 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 218, to the ring conductor
201 of the ticketing trunk, whereby relay 1089
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
oi relay 1008, the inner lower front contact of
relay 1016, and conductor {818 to ground at the
upper back contact of relay 8§04 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 10888, {815, 1616
and 108117, 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
0 {6 operated a.circuit is established from ground
over its lower front contact and conductor {028
to battery through the winding of off

_ -normal
relay 1063, which upon operating connects .ground
to off-normal .conductors 742, 713 and 114 -and
connects .ground directly over its upper No, 1
alternate contacts to conductor 510, extending 1o
the trunk finder 5080.

Party identification {est

“When off-normal relay 105 operated a circuif
was established Tfrom battery over .its lower No. 1
contacts, over conducter Ti{l, through the lower
winding of relay €88, and resistances 687 and
627, to ground on off-normal ground conductor
T06, thus preparing relay 606 for operation .and
. establishes a circuit for relay 668, which may be
traced from battery through the winding thereof,
“over the lower No. 1 normal contacts of relay $45,
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 batiery, whereupon
relay 609 operates in furn establishing a circuit
extending from battery on conductor iil, through
the upper winding of relay 606, over the inner
lower front contact of relay 689, to ground on
conductor 706. With both windings energized,
relay 5085 operates .and establishes a circuit Trom
eround applied to conductor 712 upon the .opera-
tion of off-normal relay 103, over the front con-
tact of relay €86, the upper back contact of relay
6190 to battery through the winding of relay $88.
Relay 606, upon operating, locks over its lower
No. 2 contacts to ground over the inner upper
normal contacts of relay 618, These relays all
remain operated under the control of relay 605,
“When the sender was cut through .to the calling
trunk by the operation of relay 5280 of the trunk
finder 580 a circuit was .established from ground
over the upper No. 3 back contact of relay 208,
conductor 246, through the winding of trunk
connector relay 1180 .individual to the calling
trunk of the sender-trunk-connector circuit of
Fig. 11. over conductor 222, brush %24 on thetrunk

finder, the lower No. 3 contacts.of relay 320 .con- ;

“ductor 538, the lower No. 2 back contact of relay
605, through the windings of the three~-position
polarized relay 614, the upprer No. 3 back contact
of relay 605, through resistance 612 to battery
and ground. Relay 81 operates over this circuit
in .such a manner as to c¢lose its lower contacts
whereupon relay 513 operates in a circuit from
battery through its winding, over the lower. con-

tacts of relay 811, to ground on. off-normal ground

conductor 109, Iocks over its upper No. 1 confacts
to ground on conductor T89. and establishes 2
biasing circuit from the 110-volt battery 618,
through resistance 614 and the upper winding of
relay 615, over its upper No. 2 contacts to groundg,
whereby relay €15 is prepared for operation.
‘When relay 813 gperates.at the start of the
first digit to be registered in the sender,:a circuit
is established from ground over & front contact
thereof, :over the front contact of an in-steering
relay (not shown) , conductor 1024, the lower No.

o

a1H

cuit of condenser timed relay 606.

- 14 .
1 contacts -af relay 643, over the upper Ne. 1

normal-contacts and through the winding.of relay
685 to -battery. -Relay 685 thereupon :operates,
Jocks -over its .upper No. 1 glternate .contacts 1o

ground on -off ~normal ground conductor 108, -and

transfers the holding -circuit for relay 898 over

its lower No. 1 transfer .contacts from ground gn

the off-nermal ground conductor 108 to ground
.applied to conductor 1021 by relay 1047 .over the
dower Nos. 1 and 2 contacts of relay .6{3. When

relay 1817 releases at the end of the first digit

series dialed into the sender, relay 608 releases,

in turn releasing relay 689, which apens the cir-
‘ _ With relay
609 released a.shunt extending from ground.on

conductor 706, over the inner lower front contact

of relay 639, through condenser 6.15 and resist-

- ance 617 to.ground is opened and condenser 6i6
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now starts to .charge in .a circuit .from battery,
over conductor Tii, through the upper winding
of relay 6086, through condenser 616 .and resist-
ance 647 to ground, and until the condenser be-
comes fully charged and the charging current

therethrough ceases to flow, relay 686 is main-

tained operated.

With relays 608 and 609 both released .and until
relay 808 finally releases, a circuit is established
from the source 6§18 of 110-volt current, through
the lower winding of relay 618, the .upper back
contact of relay 619, through the rectifier 520,
over the upper hack contact of relay 609, the

lower No. 1 glternate 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 line, and in parallel over the lower .
back .contact .of relay 688, and the upper No. 1
alternate contacts of relay 680, and thence .as

traced to the tip conductor 288 of the ticketing

trunk, and fo .the tip conductor 139 of the ealling
‘During the time that the lower winding
of relay 645 is thus connected to the tip and ring
conductors of the calling line pulse receiving relay
1800 is maintained .operated .in the circuit pre-

- viously traced from batiery through its middle

winding to conductor 101, thence .over .the upper
back .contact of relay 683, over the upper and
lower No. 3 contacts of relay 620 fo ground
through resistance §24.

Relay -606 is timed by the condenser 616 and
resistance 617 to release in approximately ..05

second .after the releass of relay £038 and, there-~

fore, the lower winding .of party test relay 615

is connected to the canductors.of the calling.line

for this___interml. If the calling subscriber is.a $ip
party of a two-party flat rate line, relay 815 will

be.operated over the 3640-ohm resistance ground
at such tip station. It having.been assumed that

the tip party station (81 has initiated the .¢all.it
will be noted that with the receiver .off the switch-
hook the tip conductor {83 .of the :calling line is

connected through the vrimary winding of the

substation repeating .coil 498, through the .3640-
chm ringer {8} to.ground.and that the ring con-~
ductor (88 is connected through the normal -con-~
tacts.of the dial 192, through the transmitter {93
and ringer 19{ to.ground. Relay-8I§,:if operated,

establishes a..eircuif from bhattery through resist-

ance lamp 622, -over thelower No. 1-hack-eontact
of relay 823, through the winding of relay 624,
oversthe lower back contact-of relay 639, thefront
contact of relgy &8, the upper No. 2 contacts of
relay €00, the lower back wcontact -of relay 610,
the lower back icontact of relay 806 to.ground on
off-normal ~ground canductor Ti2. 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-norinal
ground conductor 7i2; 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 619, through the upper
‘winding of relay 606 to battery on conductor T1{;
-establishes a circuit from ground on conductor
625, over its upper No. 2 contacts, through the
lower winding of relay 618 to battery: opens at its
lower No. 1 back contact the operating circuit of
relay 623, and atits 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 618. |
"Relay 619, upon operating, extends its operat-
ing ground over its upper No. 1 contacts and
through the upper winding of relay 716 to bat-
tery; connects ground over its lower No. 1 con-
tacts to shunt resistance 887 from the circuit

- through the lower biasing winding of timing relay

606; opens the circuit through the upper or oper-
ate Wmdmg 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 fo bat-
tery through the winding of relay 610. With
resistance 607 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 606 to ground on

off-normal conductor 712. 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 680 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 wWay as
to prevent bell tapping at the substation. |

- With relay 600 released the previously traced
circuit over the calling line and through the
middle winding of relay 1600 is reestablished and
the local holding circuit for relay {080 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 fest 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 wilj not oper-
ate when relay 606 releases for the first time.
With relay 615 unoperated, when relay §586 re-
Ieases a circuit is established from ground on
conductor T12, over the back contact of relay 6686,
the lower back contact of relay 6{8, the upper
No. 2 contacts of relay 6288, the back contact of
relay 615, the winding of relay 623, over the lower
No. 1 back contact of relay 624, through lamp
626, to battery. Relay 623 thereupon operates
causing the operation of relays 619 and TiT in
the manner previously described in connection

with the operation of relays 619 and 7i6. The

10
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16
circuit then functions in the manner previously
described. .

Al the end of the party identification test re-
lays 610, 6{9 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-
aialing relay 803 and relay 716 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 718 is operated
from hattery through its winding, over the upper
No. 1 contacts of relay 716 and the upper No. 2
back contact of relay T!7 to ground and relay
118 is held operated over its upper contacts to
ground on off-normal conductor 766 under the
control of off-normal relay 705. If the calling
party is not a tip party, relays 610, 619 and 623

- remain operated under the control of relay 803,
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and relay 717 is held operated in a circuit over
its lower winding and lower No. 1 contacts to
ground on conductor Ti2 ynder the control of
relay 703. |
When the first digit has been received in the
sender, an idle identifier, such as is disclosed
schematically by the box 960 on Fig. 9, is asso-
ciated with the sender by an identifier-connector
and the identifier is associated with the calling
tickefing trunk by an identifier-trunk- connector
circuit. If, as a result of the party test, relay
116 has been operated, a circuit is esta,bhshed
from ground over its upper No. 3 contacts and
conductor 118, thence over contacts of the iden-

‘tifler-connector to the identifier 288 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 7120, extended over contacts of the iden-
tlﬁer-wnnector 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 800, over
conductor 901 extended over contacts of the iden-
tifler-connector to conductor 529 thence over the
No. 2 lower contacts of relay 920, trunk-finder
brush 523, conductor 221, through the winding
of the three—pos1tmn polamzed relay 218 of the
trunk, over the upper No. 4 contacts of relay 219,
and through resistance 238 to battery and over
the upper No. 3 contacts of relay 215, through
resistance 294, over conductor 255, over the upper
No. 1 conta,cts of relay 2303, conductor 314, the
lower contacts of oﬁ—normal switch 485 of the
tens elapsed time register 400, lower No. 1 back
contact of relay 406, to ground over the normal
position terminal of the arc of register 450 with
which brush 451 is engaged if this register is in
1ts normal position. If the registers 408 and 450
are both in their normal positions and the relay
206 is not at the time operated, relay 218 now
operates to complete the extension of control
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 3581 assumed to be sta,ndmg on the No. 2
terminal of its arc and a conductor of cable
316 extending over contacts of the identifier-
trunk- connector to ground through the winding
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of atrunk code register relay of the identifier.
A circuitb :is:-also.established which may be traced
in part from bhattery applied at the identifier
over contacts of the ldentlﬁer trunk connectc:ar
tacts of relay 2!8 the 1ower norma,l cantacts of
test jack 256, over the inner lower contacts of
Sleeve relay 203, code lead 236 and contacts of
the identifier-frunk-connector to the .identifier.
I{ the first digit registered in the sender ‘was
the third code digit, as it has been.assumed, then
thig 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 subsecriber; the informa-
tion concerning the first code-digit beihg trans-
‘mitted to the identifier by the code lead 238, the
information concerning the second code dlglt
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-
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plication Serial No, 448,782, hereinbefore referred

to. Relay 218 at its upper No. 1 .back contact
opens the shunt around retard coil 233 and at
‘its upper No, 1 alternate.contacts extends a con-
-nection from sleeve conductor 202 of the trunk
over the lower contacts of sleeve relay 203, the
upper contacts of relay 203, the lower normal
“contacts of jack 204, the upper No. 1 alternate
contacts of relay 218, over conductor .238 and
thence over contacts of the identifier-trunk-
-connector to the identifier -over which circuit the
‘identifier applieg 270-cycle ‘identifying Lone cur-

-rent towards the calling line.

- Pollowing the association of the identifier with
-the trunk, the identifier-is started toidentify the
-calling lme 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 identif]

eerning -the identity of the calling.cfiice, the nu-
merical digits -of the directory number of the

cation of the callmg line . 4:
-is completed -and-the necessary-information con-

s 30

4.0

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,
‘hundreds, . tens-and units numerical digits of the
ecalling line number. If .the call was initiated
sfrom :a two-party message rate line relay ‘7121 is
-operated over .conductor 722, .extended over con-
tacts of the identifier-connector to the identifier
900, 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, 126 and 12T may he operated
over conductors ‘128, T22 and 139, respectively,
extending over contacts of the identifier-con-
nector to the identifier,
whether the calling subscriber is.entitled to loeal

service.only, extended service.or foreign.exchange

_Service,

-~ When. all.of .the dlglts of the. galled line .num-
,_'_ber have been transt erred to the-called.o:

L

in accordance with

Tice code -
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-and :numerical :registers of the sender a check
-test ;1s made to determine if -the proper ;number
of relays: of each register-have been operated and,
<if 8o, relay 884 operates -and loclz:s 10 ground on
o -normal ground conductor :789.
“the .calling -line number and . class mfarmatmn
‘has heen transferred m the sender a second
«check -test is Jnade to .determine if thﬂ proper
spumber of register Telays have been oper&ted
210 ‘and if so relay-809. operates and locks in .a Cir-

eudt -from battery thmugh its Wmdmg -over its

Jdower No. 3 contaets to ground:on conductor 109,

When -all of

Following the registration-of the.called office

code digits-in the sender,:the sender proceeds to
control the -completion of the connection to the
wanted :line - in. - acearda,nce with -the office .code
-and -numerical -digits of the wanted line number.
‘When the Jast -digit -of sucli called line number
Thasbeen-dialed-into the sender, relay-a@3s Operates
20
~ gent from the sender to set a connector.-upon the

and -when. -the ‘last series of 1mpulses has been

terminals-of the wanted line, the end of -pulsing

-relay T31-isoperated-and, locLs over its upper. No.
.2 rcontagcts.

It A8 des:.ra,ble to eut -the ticketing
trunk through -to ‘the- transmmsmn condition as

soon ‘following the- completion -of out-pulsing as
possible so -that there will be -no-unnecessary de-
-lay-to:-the. callmg subscriber in-the completion of
4the-eall.
g tﬁvofpavty -message rate -line and relay 123 1is
therefore .operated, a circuit is established from
ground -en conductor 142, over :the lower -front
eontact of-end-of- dialing 1elay,.8§3 conductor.-808,
the -upper No. -1 front contact of relay 131,

Since, as assumed, the. eall-is not from

the
inner upper: front contact. of relay 723, conductor

~EE2, «the lower No. 2 back -contact . of relay -643
z;thl’ﬂugh Joth. windings of relay-§28-in.series, over
the upper ‘No. -1:back contact .of -relay-628, -
-duetor =529, -the Jower No.2 contaets of: relay 520
of trunk - ﬁndnr 580, ‘brush 029, conduetor 2219,
:thmugh the- Wmdmgs -of DGI&I’IZEE]. relay -2 18- a,nd
thence -as traced to- battery through remstance
238,
relay 629, relay 218.in-the-trunk does not gperate
-at-this timebut relay 629 operates and-establishes
.5 :cireuit imm baftery . thraugh the -winding of
relay 684, over ‘the upper No. 3 back contact of

COIlL~

I3ue o -the -inclusion -of both windings -of

relay 628 t0 ground at the front-contact-of relay

628, Relay. 684 therefore operates-and locks over
its. upper -front -contaet to ground . -on -of
. ground -conduetor 108§ -and connects -ground . over
the lower No. 3 back -contact of -relay 628, .over
dbgiinner lower front eontact- to -8 -peint: hetween
-the two :windings of relay -829 whereupon the
‘lower :winding -of relay 828 becomes shunted and

-normal

I‘_

sufficient current "is permitted to flow through

S e oy L

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

the:latier relay to.operate in:the pasmve dzrectlon

to.operate its lower contacts.

Relay 218 thereupon estabhshes 8, mrcmt -QVer

-its- lower No. 2-front contact for cut-through relay

- 21f-which- operates and-locks-over:its upper No. 1
.contacts,-conductor 237.to ground over the upper

65: front . contact.of relay 36@

‘This lockmg ground

.15 .also -applied over -the upper No. 2 -contacts -of

relay, 218 to.conductor :221 .and thence -over the

.circuit previously. traced. through the-upper. wind-

.ing -of .relay 629 .to ground. Whereby the -ypper

70

leases.
operated, .a -circuit -is . established from battery

winding of relay §29 is shunted and. relay 629, Te~
With relay 529 released and- relay -684

~ through the winding. of relay.681,-over the lower

contacts of - relay 604, the. -‘upper . No. 2 :back con-

tact -of relay 628 to. gmund at -the ,back -eontact

-of relay 628 and. relay 681 operates and locks-over
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- non-operate condition for relay 615 and as a
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- its upper No. 1 front contact to ground.on conduc-
~tor 106 and establishes an obvious circuit for re-
- lay 603 over its lower No. 2 front contact. Relay
603 upon operating opens the out-pulsing circuif
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 529, brushes 525 and 526, conductors
223 and 224, the upper and lower Nos. 2 front
contacts of relay 209 and normal confacts of test
- jack 240 to conductors 3171 and 318 of the tick-
eting trunk terminating in an incoming selector
and over which circuit impulses have been trans-

10
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Relay 601 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 1080 and establishes a holding loop for relay:
{908 over its upper No. 2 and lower No. 3 front
contacts whereby relay 1008 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 faully operation of the party test relay
- 6195, the test relays are tested before the sender
is released and following the operation of relays
6681 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 688 and, since relays 624,
619 and 610 all released at the end of dialing when
relay 803 operated and removed ground from con-
ducior 625, relay 608 is now reoperated following
the operation of relay 686 in the manner previ-
ously described and locks over its lower No. 2
contacts and over the upper normgl contacts of
relay 600, With relay 610 operated g circuit is
now effective from ground through resistance 621,
over the upper and lower No. 3 contacts of relay
680, the upper front contact of relay 648, conduc-
for.641, the back contacts of relay i8i5, 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 conductor
186 -and opens the operating circuit of relay 608
which thereupon releases followed by the release
of relay 699. 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 608 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 618, 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 fronf contact of relay
R c:onductor 643 and over the lower No. 3 con-
tacts of relay 116 through resistance 741 to ground,
since relay 7116 has been operated in response
to the previous party test, and in parallel over
the lower back contact of relay 608 and the upper
No. 1 alternate contacts of relay 6800, the upper
No. 2 front contact of relay 68 and over con-
- ductor 643 and the lower No. 3 ct}ntacts of relay
- 116 through resistance 141 to graund Thzs is a
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~result of rela,y 615 not operating relays 623, 619,

- 25

65

20

610 and TiT are operated in the manner previously

described in connection with a ring party test.

If relay bi5 fails on thls test, that is, if it operates
on, its non-operate condition, reiay 7{7 will not

operate and the sender will be prevented lrom

releasing.

Had relay} 181 been operated on the party line

~test indicating g ring party station call, then the

test of relay €15 just described would proceed in
the same manner except that the circuit for relay
615 would be established from greund through
resistance 742 and over the lower No. 3 contacts
of relay T17. If the reiay 61§ is in proper adjust-
ment, it should operate resulting in the operation
of relay 118 as previously described. If, however,
relay 618 does not operate, relay ‘HE will not
operate and the sender mll ke 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 240
and 281, to the windings of supervisory relay 3i9.
Relay 3I9 IIOW operaies in a circuit which may
be traced from the tip trunk conductor 260 over
the upper No. 6 contacts of relay 249, 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
318 and from the ring conductor 201, over the
lower No. 2 front contact of relay 240, conductor
323, through the lower left winding of repeating
coil 32f and over the upper No. 3 back contact
of relay 322 to battery through the lower winding
of relay 319. Relay 218 operates and closes a

circuit for holding relay 300 cperated which may

be traced from battery through the wmdmg of
relay 388, over the contacts of relay 319 to sround
over the inner lower contacts of relay $80. With
relay 218 DpEIated the orlgmal operating circuif;
for relay 300 is opened at the lower No. 3 back

~contact of relay 210 so that relay 388 is now

held operated entirely under the contro] of the

~calling subscriber to control the holding of the
trunk. Relay 2i0 also establishes a circuit ex-
tending to the called suhscriber’s line which may

be traced In part from tip ccmductm 3iT1 over the
upper normal contacts of jack 240, the upper No.
¢ contacts of relay 2i0, conductor 324, through

- the upper right wmdmg of repeating 0011 321, the
winding of polarized supervisory relay 329, COn-

ductor 328, the upper No. 3 back contact of relay
214, the lower No. 3 back contact of relay 232,

- conductor 321, the lower right winding of repeat-

ing coil 321, conductor $28, the lower No. 4 con-

- tacts of rela,y 210 and over the middle normal
- contacts of jack 240 to ring conductor 3{8. Relay

329 being polarized does not receive current in

- the right dlrectmn at this time to cause 11:3 oper-
- ation,

:Respcﬁzse- of the called subscriber

When the called subscmber answers, the direc-
tion of current flowing through the winding of
sSupervisory relay 325 is reversed whereupon. relay

- 325 operates in turn establishing g circuit from

battery through the winding of reversing relay
306 to ground over the front contact of relay 325,

“Relay 306 upon operating connects ground over
- its lower No. 2 contacts and the cireuit previously

traced to the sleeve conductor 202 of the trunk to

-5 Teblace the ground supplied to such circuit over

the lower No, 2 back contact of relay 303 a,fter

L, .
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velay 303 operates as will be presently . described.
. As soon Tollowing the operation -of relay 386 as
‘sround is applied over conductor 329 at the mis-
ecellaheous interrupter frame, a .circuit is ‘com-

pleted over the lower No. 2 normal .'contact_s:'of
‘the -upper :No. 3

relay 330, over condiictor 334,
front contact of -rélay 210, conductor 332, -the
- lower No. 3 front contact of relay 306 and over
‘the upper No. 3'back:contact of relay 383 to bat-
tery through the lower winding of rélay.339.

Re -

registersiare restored: to-n0rma,1 andanother: cycie

-6 99 fmmutes 15 begun and pr@ceeds as -above
“described, | |

Opemtwn of sender-tmnk-connector |
After the :identifier transmitted all of :the in-

Aformation to the sender required for the comple-
~tion .of the :connection, relay 885 was:operated

- -as.a.signal to the sender to.complete ‘the estab-

lay 32C thereupon operates, locking to the direct

eround 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-385 to start conductor 333 -extending to the:

‘misceillanecus interrupter frame {o :start the
measurement- of a time interval. -After twosec-
onds delay, eround will be applied to conductor
334 at the interrupter frame: thereby completmg
a, circuit over the upper No.
- 830, through the upper No, 1 norma.l ‘contacts - and
winding of relay 365 to battery whereupon Telay
305 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 released when -its operating c¢ircuit was

-opened at the lower No. 4 back contact of relay
388 upon. the-operation of the latter relay.

Timing the cmwersatzon |

Wlth relay 385 operated a circuit is establlshed
from ground over-a cortact of relay: 338, which. is
operated once every fifteen seconds: by the tele-
-¢hron clock-c}perated timer 337, over conductor
338, over the upper normal contacts of test .jack
1256, conductor 238, the lower No. 5 contacts of
-1e1ay 385, lower. No 2 back cortact 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 457 of the Units
timing register:459. Thusat fifteen-secorid inter-
vals: the brushes of such timing register are ad-
vanced step by step. If the:conversation -con-
tinues: until the register 458 advances ifs brushes
852 854 and &858 to the No. 38 términals of their

associated -arcs, a circuit will be ‘clesed from
- ground-applied to conductor 348, thence astraced
‘through the wingding:of the stepping magnet 45T
of register £39.and aiso over the upper No, 2 back
contact of relay 488, -over brush 456 and:the:No,
38 terminal of -its arc, over:the lower:No. 3 back
contact of relay 488 to battery through the wind-
ing -of -stepping magneat ‘483 of -the tens timing
‘yegister 400. The-operation-of magnet 463 will
advance register480-one terminal thereby caus-

3 contacts of -relay -

10
- erating  locked :ovetr its lower :No. .3 .contacts to

lishment of the connection. Relay:885.upon op-

ssround on :conductor T89, -caused. the.release of

15

+the identifier :and-established g circuit .for.relay
887 extending from battery:through its winding,
cover the ipper No.,; 2. contacts of relay 885, over
sthemormal position:teiminal -of the arc of switch
8880 with which :brush 852 should .be:engaged if
the switch is :in .its :normagl position, over .the
-normal .contacts 0f. stepping ‘relay 888 to ground
‘on offznormal:ground conductor ‘Ti€, Relay 881
upon operating :locks ‘over its :lower -No. -2 con-

facts to.igroimd on:conductor 1-H4 and with. relay
-809 operated, establishes: g, ciretiit-which may.be

29
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traced:from battery:through the winding of.relay
638, -over conductor€3i, the lower No, 1 back con-

tact of relay 7133,-conductor 134, the upper MNo. 1

contaets .0f relay -881, . conductor .557, . over the
Bpper No. 1 eontacts 6f relay 528 of the ftrunk
finder,-over the lower front contact: of ‘relay 508
to ground :applied to cownductor 5§08 from the
_.:'Seflder. -
the B group ‘trunk :finder 1098, .a :similar circuit
would ‘have -been established ‘for relay-632, over

"Hagd the calling trunk been selected by

conductor -833, .the -Jower ‘No. 2 back ‘contact of

relay 133, con.ductor 139, :the Uupper No.. 2 con-
tacts of .rela,y 1807 and conductor . I81 over con-

- tacts-of a-relay of trunk-finder 180 corresponding

40

-$0 -.1relay 220 and thence to:ground on cﬁnductor
S i0.at the sender.

ReYay 039 upen'operatmg establishes.a: {311'011113
Whmh ‘may -be -traced -from - battery through re-
sistance-634, over :conductor:832, thence over the

-lower No, -1 :contacts -of :relay :528, brush 534 of

45

Arunk finder -89, -conductor-833, the upper: con-
tacts of relay 639, conductor 635 of cable 628§,
uahocated fo the.greup of .ten: ticketing trunks ap-

- pearing:in the tenth vertical group of the banks of

Arunk finder 560 -and.in. which :group the calling

<brunk s Jeecated, -through -the winding of lock-.

<50

out reiay . II39F 0f .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 group:of trunks in ‘which the calling

BB

~,trun1{ is located,-thence-to-ground over the inner

upper normal contacts of lock-out Telays of :all

-other. senders - -having -access o 'the :same group

-of trunks -if the. sender-trunk-connector circuit

-1s not being used-by-another-sender. Relay 1{30F

-ing “register 46832 to advance cne step for each

revolution -of -register 458. |
ister-450 is used-as ameasure-of the units of con-
| -';versa;tif}n -time while ‘register “480 measures the
tens. 'The terminals 1, 39 and 40 on: the gres-of
~-the units register€6d are passed by when the tens

‘register 480 has made one- step -or-more until reg-

- ister 408 -reaches its ‘tenth step position. The
units register-450-always passes by its'No, 22posi-
tion -terminal by :the -establishment ‘of - g -circuit
- from -ground-onbrush451{,: over the No.°22 posi-

- tion-terminal-of its are- and over ‘the interrupter

" contacts - and “through “the "“winding - of -Stebping
fmagnet £57 10 battery. The advance of ‘registers
D0 ‘and 450 continues'in this manner throughout
the conversatlon until g9 mmutes have elapsed at

In this manner reg-"

60
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-gperates, locks .over its.upper.alternate contacts
1o «ground, -establishes -an operating circuit for
the multicontact . cennecter -relay 131F from
-ground through the winding of-such.relay over

the inner lower front contacts of relay {13¢F,
through resistance (190 to battery, and estab-
lishes a circuit “from battery through resistance
1181 -over the middle upper front-contact of relay

“1H30F, conductor- 1452, over the lower:No.:3 front
.contact of relay:6 3, the lower-No. 2 front-contact
-ofrelgy 605, conductor530,:over thelower No. 3
70
-890, conductor 222 ,:through:the winding of multi-
scontact relay E£09. and.conductor:246 .to;ground

contact of:relay 520 and brush:524-of -trunk finder

- -over the ‘upper:No.::3 back: contact.of relay :208.

With ‘multicontact ‘relays 4I31F .and »££08 now

. which time, -after printing:89: on fhe ticket, the 78 poth. eperated a*‘plurallty of:circult. paths ises-
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tablished from the tmketmg trunk to the sender
for the purpose of transferring registered infor-

mation from the sender to the ticket prmter 460

of the trunk,

It is to be noted that ten subgroups of ten -

frunks 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 Circuifs,

- of which one is disclosed in Fig. 11, serves g gmup;;“

of ten. trunks, such connector cxrcult having a
- relay such as (I3IF for each sender and ten
- relays, such as 1100, for the ten trunks of the

- subgroup which it serves.

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 100. One of such
- B group sender-trunk-connector circuits is dis-
closed in Fig. 12, Had the calling trunk been
- In g subgroup of the B group of trunks and
sender relay 632 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 6371 of
~ cable 638, through the winding of lock-out relay
- 1230F 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 i230F upon
operating causes the operation of multicontact

relay 123{F and the operation of such relay to- -

gether with a relay, such as {200, individual to
the calling trunk, extends control conductors
from the sender to the ticket printer of the trunk.

With relays 1180 and {{3IF 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.
136 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 736 now operated g cir-
- cuif is established from ground on the off-normal

- ground conductor T18, over the lower back con-

tact of timing relay 9@3 conductor 908, the upper -

- back contact of relay 869, the upper No 3 COIl=~
~tact of relay-807, conductor 8(8, the lower No.

3 back contact of relay 733, the lower No. 3

contacts of relay 736, conductor 131, brush £52
- of switch 856 and the normal terminal of its
associated arc, through the winding and inter-

rupter _centa_cts 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 circmt of magnet 35? is

opened ai, bmsh 852.

_. mztzatwn of tchcet printing . - 0B

Wlth the brushes 852, 854 and 856 of switch 850
on the No. 2 terminals of their arcs and the
printer control conductors 410 to 425 extended
over contacts of relays 1188 and 1I13{F of the

sender-trunk-connector civeuit, and conductors

1110 to 1125, respectively, of the sender, g circuit
is established from ground on the off-normal
“ground conductor. 11§, over the normal contacts
of relay 808, brush 834 and the No. 2 terminal

Nine similar sender-
trunk-connectors would be provided to serve the

Relay

70

24

relay 811, conductor 1124, the No. 4 contacts of

relays {131F and 1100, conductor 424 to the (*)

- segment of the distributor of printer 468. A cir-
- cult is also established from battery through the

10

15

winding of relay 4686, conductor 425 to ground over
the No. 3 contacts of relay 1180, Relay 466 upon

operating eonnects 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 batiery through the winding of

- print magnet 464. The armabure 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-

20

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-

- clated with the magnet 464 are closed whereupon

28
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ground is connected over conductors 420 and 421,
the Nos. 22 and 21 contacis of relays 1180 and
1i131F, 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 | 128; establishing a circuit for stepping
magnet 861 which may be traced from ground on
conductor [i20 over the lower confacts of relay
808, over the lower No. 3 contacts of relay 847, 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 484 thereupon releases and when the

- stabber is entirely removed from the slot the lock-
- Ing circuit of relay 898 is opened and relay 808

46

releases in turn releasing magnet 857 to advance
the brushes 852, 854 and 8586 of switch 850 to the

No. 3 terminals of their arcs. Magnet 464 upon

- releasing also permits the motor 461 to again ro-

~ printer,

50

tate the typewheel and brush arm 482 of the
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 gsterisk on the ticket whereupon brushes

- .calling off
the office designation. The sender now proceeds

892, 894 and 836 of switch 858 are again advanced
to the No. 4 terminals of their arcs,

Printing {he 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
ce a relay 808 is operated to register

. to control the ticket printer to print the three

office code digits of the directory number of the
~-calling line.

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 834 engages the No, 4 terminal of

-1ts arc a circuit is established from ground ap-
- plied thereover over the normal contacts of mag-

- net 897, 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

- of its are, over the lIower NoO. 2 back contact of 75 relay 909 terminal 8f0 strapped to the No. 2
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terminal of Fig, 10, conductor 1112, over. the No.
1 contacts of relays {121F and {188 and condue~

tor £12 to the No. 2 distributor segment of the

printer. In the manner previously described, the

rotation cf 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 858 of the.

sender is controlled . to advance its brushes 852,
884 and 856 to the No. 5 terminals of their arcs.
With brush 8§54 engaged with the No. 5 ter-

minal of its are, 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 811, conductor 814 of cable 82i, over the
inner lower front contact of register relay 928,

terminal %{! strapped to the No. 8 terminal of

Fig. 10, conductor i118, the No. 13 contacts of
relays LISIF and 1108 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

10

20

print magnet 468 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 856 to-

the No, 6 terminals of their arcs.

With brush 858 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 &2, the upper No. 1 back contact of relay
gl co*lductor 815 of cable 821, the upper con-
tacts of register relay 809, termmal 12 strapped
to the No. 3 terminal of Fig. 10, conductor {113,
the No. & contacts of relays 3P and 1180 and

-conductor 813 to the No. 3 distributor segment of

the:printer. In the manner previously described,
the rotation of the printer tynewheel 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 856 of the sender.

1s: comrtrolled tor advance its brushes 852, 854 and
858 to the No. 7 terminals of their arcs. |
When brush 854 engaged with the No. 7 terminal

of its are, & circuit is established from ground
thereover over the lower No. 3 back contact of:
relay 811. conductor (123, the No. 5 contacts - of
relays (131F and {100 and conductor 823 to the
' In the

(=) distributor segment of the printer.
manher previously described, the rotation of the

printer typewheel is arrested by the operation of

the: print magnet £64 when the brush 482 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 _the_ir_. 3YCS.

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 (119, the No, 14 contacts. of relays.
L3IF and {1008 and conductor 418 to the No. 9.
disiributor segment. of the printer. In a manner

previously described, the rotation of the printer

typewheel is arrested by the operation of print.
magnet 468 when the brush 862 engages the No.

9 segment, the numeral 9 is printed on the ticket

and switch. 858 of the. sender- is.-co-ntmlled to ad-

38.-
‘and hour circuit fully disclosed in the applica-
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vance its-brushes 852, 854 and 858 to the No. 9.
terminals of their arcs. In g similar manner the
printer.is controlled to print the hundreds digit 0, .
the-tens digit 9 and the units digit 5 as the brush.

- 894 engages the Nos. 9, 10 and. 11 position ter-

minals of its arc and. applies ground successively
over the upper No. 2 and No. 1 and . lewer No. 1.
back contacts of relay 822 and over conductors.
817, 8i8 and 89 of cable 82f extending to.the

-hundreds, tens and units digit registers similar

to the thousands digit register 920 and repre-
sented by the box 980 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 adva,nced 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 1123
and thence as traced. to. the (-) distributor seg-

.ment of the printer, whereupon a dash is printed.
“upon the ticket and switch. 850 is controlled: to.

advance its brushes 882, 854 and 856 into engage-
ment with No. 13 termm&ls of their ares.

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 assumed.that the day

tion of J. W. Gooderham Serial No. 448782, here-

inbefore referred to, has been set to record the
-month, day and time as December 25, 9.36 and.
3. that upon the seizure of such circuit, switch 858,

is controlled over branches of conductors {i2§
and {i2l to advance its brushes 852, 854 and 856
5o engagement with the No, 14 terminals of their
arcs. With brush 894 in.engagement with the No.
14 terminal of 'its arc, a circuit is establistied from_
ground thereover and a conductor of cable 823 to.

controel the month, day and hour circuit to cause.

the printer 460 to print the tens. digit of the.

month, in the case assumed the digit 1.. There-
after the brushes- 852, 854 and 856 are adv&ncedl
over the Nos. 15 to 20 terminals of their arcs and.
control circuits are established over other conduc-
tors of cable 823 to control the printer 468 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 822,

- which is instrumental in releasing the month, day

60
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and hour circuit from its association. with the-
sender, whereupon the brushes 852, 854 and. 856.
of the switeh 850 are advanced into engagement.
with the No. 22 terminals of their arcs and. the.
printer is controlled over conductor 1123.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. FPollowing the: printing:
of the dash on the ticket, the switch 859 of the
sender is controlled to advance its brushes 851,

893 and 885 into engagement with the No. 1 ter-
minals of their arcs., |

Printing the sender and identifier numbers
Upon. the engagement of brush 853 with the:
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ﬁrst termmal of 1ts erc a clreult 1s estebhshed’
from ground thexeover OVer . conduetor 824 to

termlnel (SD) of Fig. 10 which is cross-cenneeted
to one of the digit termma,ls in aecerdance 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 be designated by
the. number 00. Therefore, the terminal (SD)
is cross-connected to the No. 0 terminal which is

in turn connected over conductor ft{8, the No. 15

contacts of relays 113iF and {100 and conductor
410 to the No. 0 distributor-segment of the print-
er. In the manner prevmusly described the tens

digit 0 of the sender number is printed on the

ticket; and the smtch 858 of the sender is con-
trolled to advance its brushes 831, 853 and 855 into
engagement with the No. 2 termma]s of their arcs.
With brush 853 engaged with the No. 2 terminal
of 11:5 are, a circuit is now esta,hhshed from ground
thereever over conductor 825 to terminal (SD1)
of Flg 10 which is cross-connected tc 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 to advance its
853 and 855 into engegement with

brushes 85l
the No. 3 terminals of their ares. .

With brush 853 engaged with the No. 3 ter-
minal of ils arc, a circuit is now established from
- ground thereover, over conductor 8285 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. U
identifier has been used, the terminal (ID) zallo-
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 ifts arc, ground is
applied thereover to conductor 1123 whereby the
printer is confrolled to print a dash on the ticket
after which the brushes 851, §63 and 855 are ad-
Ve.nced te the No. b termmals of their arcs.

| Prmtmg the called clfice cede
As the brush 853 is advanced over the Nos.

6 e.nd T termmals of its arc, control circuits ere'

established over conductors of cable 827 to the
A B and C code digit registers of the sender to
Wthh the code digits of the called line numbkher
dialed by the calling subscriber have been trans-
ferred firom the identifier and in accordance with
which regletre,tmns the printer 868 is controiled
to print these office code digits on the tlcket
Since it has been assumed that the calling sub-
scriber dials the office letters M, A, R, the printer
1s therefere controlled to print the digits 6, 2 and
7. TFollowing the printing of the last oifice code
digit 7, which occurs when brush 833 of switch

850 is in engagement with the No. 7 terminal of

its arc, switch 850 is controlled tc advance its
brushes 851, 853 and 855 into engagement with
the No. 8 terminals of thelr arcs.

- Culting off the ticket printed for the previous call

- With brush 8§53 engaged with the No. 8 terminal
of its arc, a circuit is completed from ground
thereover, over conductor 1122, the No. 16 con-
tacts ef relays [131F and 1188 and conductor 422
to battery through the winding. of cut magnet

28 _
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
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business office, and ground is connected to con-
ductors 429 and 221 and thence as traced to con-
ductors 1§28 and {121 for controlling switch 830
of the sender to engage its brushes 851, 853 and
859 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 cireuit 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 850 of the sender is controlled fo
advance its brushes 851, 853 and 855 into engage-
ment with the No. 10 termmals of their arcs.

- Printing the called line number

As the brush 853 is advanced over the Nos. 10
to 13 terminals of its arc, confrol circuits are
established over conductors of cable 827 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 4860 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 850 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,
5, circuif is established from ground over brush
853, over the upper contacts of the end of dialing
relay 883, contacts of no sender delay relay 828,
conductor {123 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 85(, 853 and 8§55
into engagement with the No. 15 terminals of
their arcs. Upon engaging the No. 15 terminal
of its arc, brush 853 connects ground directly to
conductor {123 whereupon an additional dash is
printed on the ticket and the brushes 851, 853
and 885 are advanced into engagement with the

- No., 16 termmals of theilr arcs.
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| Prmtmg the class of the callmg line

It will be assumed that the cellmg subscriber
is entitled to local class service and that there-
fore local class register relay 7239 has been oper-
ated. . Since the ticket prinfer is not arranged
to print letters the class registration must be
printed as an identifying numeral on the ficket.
It will be assumed that for the local clasg the
numeral 5 must be printed, for the exiended class
the numeral 9 must be printed and for the for-
eign exchange class the numeral 3 must be print-
ed angd that for this purpose the terminal (LC)

of Fig, 10 connected over conductor 738 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 124 is strapped to terminal 9 and that
the ferminal (F&) of Fig. 10, connected over
conductor 748 to the lower front contact of for-
eign exchange register relay 121 is strapped to
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terminal 3. Since it has been assumed: that regs

ister relay- 725 has: been operated, then: when-

brush 853 engarges the No. 16:terminal of its arc;.
a-circuit is:completed from.ground applied there--
-over, over the -lower N, 3 baek contact. of: relay”
822, conductor 828, the loweir contacts of” relay’

125, conductor 138, terminal (LC) of Fig; 10

strapped; to- the: No. 5- terminal,. conductor: 1145
and thenhce 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: sender: is comtrolled' to advance its.
brushes: 8§51, 853 and 855 into: engagement: with

the Ne: 17-‘-"termihalé'"--of"th'em ares.
| Prmtmg the charge rate’

It wﬂl be assumed that. a-charge: rate - register,

similar-to:the register 920 of Fig. 2, has been set

fromx: the identifier -to. register the-rate at which.

the: call” should: be. chiarged:. When, therefore;

10+
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battery-through:the winding: of sender release re-
lay-T104. Relay:T04:thereupon operates, locks over:
its' lower front contact to ground on conductor.
T13:-and at' its: upper back’ contact opens the: cir-

- cuit of off-normal relay: 105. which thereupon re-

leases and removes: ground: from. off-normal:
ground conductors 186 and 718, inclusive. Relay
188 also releases relay 103 which. in turn discon-
nects off-normal ground' from conductors Ti2,;.
713 and T44. All'operated relays of the sender
are thereupon released and holding: ground.is're-

-moved by the release .of relay 7103 from conductor:

brush 853 cngages:the No; 17 terminal of its are,.

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

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

conductor: 820 of cable: 821, over contacts: of: re~

lays of the: charge:rate: register and: thence to a.

terminal strapped-to. one: of the termingls showh:
in. the: upper portion: of: Fig: 10.. I will be as-
stmed that: ground: is:thus: corinected to: the-No..

2 terminal: and-thus over cenductor 1812 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: 85¢ of the

sender is. controlled. to advance: its: b_rushes: 851,
853:and: 855 into-engagemert with.the: No. 8 ter-
mingls of their: arcs..

It will: be recalled that. when: the part. “1est

was made; hy: the sender; relay 716 was operated:
to register the fact: that the calling:subscriber was
a. tiD party: on a4 two-party line and: relay T16-
With' relay-
T18.operated, when brusti 853 engages the No. 18’
terminal of its-arc,. 8 circuit’ is: established: from-

caused the’ operation. of relay T18.

eround:thereover, over condtuctor 831, the-lower

front contact of relay 718, the inner upper iront-
contact-of relay: 136;.the-upper No. 2'back contact:
of relay: 133, conductor: L{21; the No: 19 -contacts.

of relgys ({34F and {28 and: conductor 427

through- the: upper winding- of relay 208: to. bat-
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leases” whereupon. the circult of release magnet
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518 to-initiate tHe release. of the trunk finder 509.
Relay: 703 upon.releasing alse releases relay T84,

Relay: 807 upon releasing. establishes a . circuit
from: ground. over: its lower No. 3 back corntact,
over the strapped terminals of the arcs of switch.
880 associated with brushes 8%{ and 852, over the.
interrupter contaets and: through the winding of
stepping-magnet 8571 wherehy the magnet is inter=
mittently operated to advance the brushes of
switech- 850 to: their normal: positions. Relay 807
also releases relay 630 which in turn releases the:
lock~out relay  [130F of the sender-trunk-con-
nector. circuit which. in . turn releases the multi-
contactirelay {3IF thereby restoring the sender-
trunk-connector circuit to its. normal condition.

When: ground: iss removed at the sender from
conductor ‘548, relay 520 of trunk finder: 520 re-.

il is- establishied. from: battery, over the lower:
contaets of off-normal . switeh 516, the inner low-
er: back: contacts of relay 514, the upper No. 3
contacts. of relay 528, the upper back contact of
relay 999 to ground:over the upper contacts  of.
off-normal. switeh 5I16..  When:the trunk finder:
is restored to normal; the contacts of switch 516:
cpen thereby releasing the release magnet: BET.
When. the: switch is restored: to normal relay 508:
releases: and the previously traced circuit. of re-

lay- 215 of the trunk: 15 opened and. relay 215

tery. Relay 288 thereupon: operates and. locks:

from battery: through resistance - 24d.,
its:lower winding and- lower No. 1 ccntacts G0N~

ductor 242, the-upper No. 4-back contact of relay-
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
248 and conductor 237 to ground’ over the upber
On “don’t-answer’” calls

363;

contacts of relay 300.

through.:

()

relay: 208 releases upon. the. release: of: relay” 386

but: on: “answer” calls relay 268 remains operated;
Relgy 208 upon operating opens at its:upper No.

3 back contact the previously traced circuit: for
relay 1100 of the: sender-trunk-connector ¢ircuit:
whereupon- relay 00 releases and in turn re=
leases: relay 736 in the sender. With relay: 138-
released and relay 118 operated, a circuit is es=

tablished from ground over: brush: 853 of switch

850 and the No. 18 terminal’of its are,.conductor
8315 the lower fronf contact of relay Ti8; the ins~
ner upper back contact of relay 7136, over the:
lower No. 2 front contacts: of relays: 'H& and: T4+,
one. of which -was:operated on the: party test. a,nd-
the other of which was operated on a-test of the-

adjustment: of the. party test relay 6195, over the:

. 60
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upper No..1: back contact-of trouble relay T43: to: 79

releases. -
At . the end . of the: conversa,tion when. the call-

. Ing subscriber restores:his receiver to the switch--
" hook: relay 319 of the trunk: circuit releases in

turn releasing: relay 399.. If it be assumed that
the call was: not originated by a' tip party sub-
station: o a-two: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 282 of the trunk ap-
plied overits lower front contact, thereby initiat-
ing the release of the selector switches which were

. operated to connect the calling line with the.

trunk. Relay 3080, 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. o contacts of relay 205; conductor 341,
the lower No. 2' back contact of relay 21§, 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: il to battery through:the wind-
ing of relay 214; whereupon relay 2i4: operates
and reconnects: ground overits lower No. 3 front
contact to-thetrunk sleeve conductor 282 to mark
the trunk busy-to-all selector switches. Relay 2 M"

is: made Slow’ {0 operate so as to provide suiffi-
cient . time for the: release of the selectors to-
wards. the calling line; Relays 214 and 383 will
remain. operated until the completion of the print-

ing of the elapsed: conversa,tmn tlme on the toll
ticket.

If the call had been from a tip party substa-
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tion on a two-party flat rate line and relay 208 -

had therefore been operated :as assumed, then

upon the release of relay 300 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 sieeve

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

lay 288 and conductor 244 to ground at the
- lower No. 2 back contacts of relay 303. With
relay 208 operated, when relay 380 releases, a
circuit is established from ground over the up-

per back contact of relay 380, conductor 243, the

lower No. 4 front contact of relay 268, over the
lower No. 3 back contact of relay 2i5 to trunk

finder start conductor 216 and to battery through-

the winding of group relay 5311: allocated to the

subgroup of ften- trunks In- which the calling:

trunk is located. In the manner previously de-
scribed, an idle trunk finder, for example, trunk

finder 508, is started to hunt for the trunk.

When the trunk is found relay 2i5 is operated
over & circult from ground applied to conductor

21T over brush 5!8 of the trunk finder, thence

over the upper No. 1 contacts of relay 2&3, comn -
ductor 24b, the lower normal contacts of relay
300, 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 2141.
When the sender becomes associated with the
trunk over brushes of the trunk finder 5083, re-
lays 1000, {0C8, 1015, i0i6, T03 ang 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 confact of relay 208,
conductor 246, through the winding of sender-
frunk-connector relay ({908, conductor 222, brush
524 of trunk finder 500, the lower No. 3 contacts
of relay 920, conductor §38, over the lower No.
2 back contacts of relay 605, through both wind-
ings of polarized relay 611,

644 and over the upper No. 2 back contact of
relay 605 to ground applied to off-normal ground
conductor TG8 by the operation of off-normal re-
lay T05. Relay 6ti
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 §i3.
The circuit of relay 845 may be traced from bat-
tery, through its winding, over the upper contacts

of relay 6! i to ground on off-normal ground con-
cductor 769. Relay 648 upon operating locks over

its lower No. 1 contaclis to ground on conductor

709; establishes the operating circuit for relay §39
which extends from battery through its winding,
over the upper No. 1 contacis of relay 845 and
conductor 646 to ground at the lower back contact
of release relay T04; and supplies a weaker ad-
justment for party test relay €15 by biasing its

upper winding over a circuit from battery 618

through resistance 6{4 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 65 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 6§38

operated a circuit is established from battery

through the winding of the end of pulsing relay

over the upper No.
3 back contact of relay 688, through resistance

thereupon recognizes the:
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131, over conductor 744, the upper No. 2 contacts

- of relay- 639, conductor 532, the lower No. 5 con~

tacts of relay 520, brush 526, conductor 224, the
lower No. 2 back contact of relay 289 fo ground

- over the lower No. 2 contacts of relay 2&3 Relay-

13t thereupon operates.

"Relay 608 operates cver a circuit through ifs
winding over the lower No. 1 normal contacts
of relay 605 to ground on off-normal conductor
108 following the operation of off-normal relay
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 688 and through resistance

621 to ground. Relay 605 thereupon operates,

locks over its upper No, 1 alternate contacts to
ground on off-normal ground conductor 748, and
opens the circuit of relay 608, if relay T3l has
operated, whereupon relay 688 releases followed

by the release of relay 609. Relay 600 does not.

release, however, since when it operated it locked
over its lower No. 2 contacts to ground over the

inner upper normal contacis of relay 6{0. Relay

689 upon releasing initiates the release of timing
relay 686. When relays 808 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 600 finally releases after a .05 second in-
terval, The circuit over which the lower wind-
ing of relay 619 is connected to the fip conductor
189 of the calling line may be traced from battery
618 through such winding, over the upper No. 3
back contact of relay 649, through rectifier 620,
over the upper back contact of relay 609, the
lower back contact of relay 688, the upper No. 1
alternate contacts of relay 808, the upper No. 2
back contact of relay 68f, conductor 527, the

upper No. 5 conftacts of relay 520 and brush

021 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 288, the upper No. 6

back confact of relay 210, which released upon
the release of relay 300, tip trunk conductor 280
and thence over the established connection to the
tip conductor {189 of the line. The lower winding
of relay 65 is connected to the ring conductor
188 of the calling line from battery 618, through
such winding, over the upper No. 3 back contact
of relay 618, through recfifier 620, over the upper
back contact of relay 609, the lower No. 1 alter~
nate contacts of relay 600, the lower No. 3 hack
contact of relay 681, conductor 528, the upper
No. 4 contacts of relay 520 and brush 522 of trunk
finder 588, conductor 228, the lower No. 5 back
contact of relay 210, the upper No. b front contact
of relay 208, the upper No. 4 back contact of re-
lay 269, the lower No. 2 back contact of relay 210,
ring trunk conductor 281 and thence over the
established cannectmn to the 11ng conductor 188'
of the calling line.

If the ground has been.removed from the sub-
scriber’s line ag it should have been when -the
calling subscriber restored his receiver to the
switchhook, relay 6i% will not operate thereby
resulting in the operation of relays 623, 619 and
11T as previously described. When relay 1171 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-
tacts of relay 638, conducior 331, the lower No. 4
contacts of relay 520:and brush 329 of trunk find-

er 580, conductor 223, .over the upper No. 2 back

contact of relay 289 to a point between the lower

winding .of relay 208 - and. resistance 241, where-

upon relay 288 is shunted down and releases and
opens: the: previously traced circuit of relay 134.

Relay 131 now releases and establishes a circuit
- from: ground. over the upper No. 1 contacts of re-

lay: 111, over the lower No. 2 back contact of

. relay 136, the lower No: 1 back contact of relay

131, conductor 746; the upper No. 1 contacts of
relay 639, conductor 648; the upper No. 1 back

contact of relay T43'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 to the calling line; in~
dicating a false ground -condition on the callmg

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. 668 and
609 will remain released and relay 630 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 T¢3
operated, .a circuit was established from battery
through the winding: of relay 865 of the timing
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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

- 852 is-now extended over the No. 20- contacts :of

relays. 41315 and: 14100 of the connechor CIrcult-
and: conductor 493 to battery through the upper
winding -of alarm relay 468 of the trunk. Relay
489 thereupon' operates and locks over itg inner

‘upper contacts-to ground over the normal- con-

tacts: of alarm- release key 428, closing the circuit:
of alarm: lamp 229 and- over its: lower contacts:

_clasmg an gudible-alarm circuit.

Following- the: operatmn of the sender-trunk-
connector; relay 738 of the sender is-operated and:

the: start circuit for advancing switeh 858 from

- its- normal position is- established as previously
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circuit, over conductor $i8, the lower No. 2 back

contact of relay 8@5, conductor 918, over the nor-

mally closed contacts associated: with cam 9{6-0f

the. timer, conductor 928, over the lower No. 3
back contact of relay 833, the lower No. 1 back
contact of relay 8068, conductor 8§30, over the lower
No.. 2 front .contact of relay 185 to ground. Relay
905 upon operating, locked over its upper No, 1
contacts, conductor 827, the upper No. 1 back
contact-of relay 808, over the lower No. 3 back
contact of relay 833; over the lower No. 1 back
contact of relay 869 to ground on' conductor 8§38
and:at-its upper No. 2 contacts established the-cir~
cuit of motor 917 of the infterrupter. After the
elapse’ of approximately ten seconds, & circuit’ is
established from battery through the winding: of
relay 862, conducter 937, the lower No. 3 contacts
of relay 645, conductor $38- to ground over the
contacts controlled by timing cam 218, With re-
lay 639 operated o circuit is now effective from
cround on conductor T10, 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 €49. Relgy 649 upon operating,
locks through its lower winding and over its lower
No. 1 contacts.to ground on off-normal ground
conductors T12: establishes g circuit from-ground
on- conductor Ti2 over its upper No. 3 contacts

and conductor 650 through the winding. of rélay

805 to battery;. establishes a circuit from.ground

over its upper No. 1. contacts and conductor 651

to:battery through the winding of relay 841 and
connects. gmundi over its upper No. 2 contacts to
conduector 652 which-is-later extended to an-alarm

circuit in the trunk. Relay 885 upon oberating

releases the operated relays of the timing circuit
to normal and causes the operation of a sender-

trunk=-connector circuit in the manner previously
!

described. It will be assumed that the sender-
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described. With relay 8kl now operated; when
brush-8%4 reaches the:-No. 1 terminal of its arc,
a circuit is:established from ground: applied over
conductor T4, over the normal conitacts of step-
ping relay 808, brush=854-and - the No. 1 termingl
of its-arc;. the lower No. 2 front contact of relay
844, conductor 1123, and. thence asz. previously
traced to (<) distributer segient of. the printer
260-of the:trunk. When the: brush €82 of the.
printer, which with: the: type: wheel of the printer:
was:started into operation by tlie:closure of the
moter circuit by the operation: of relay 855 fol~

Jowing the operation of: relay 18§ of the: sendar

trunk connecior, reaches the (-) segment, print
magnet 464: is operated: to arrest- the rotation of
the:type-wheel fo print. g désh on: the:ticket - and
toxcontrolthe advance of: the brushes852, 854-and
856 of switcl 850 of the- sender inte: engagement
Wl th tht_, N, 2 termmals of their arcs-in the man-
"""" ‘With brush 858 en-

gaged WLth the No 2 termmal oi’its are; a-circiit
is. established from -ground: thercover, ‘over the
lower: No; 1- front-contact of relay 814, thence-as
previously traeced to: the (~) distribubor segment
of-the printer, whereupon a second: dash is‘printed
on- the: ticket and: the switch- 858 i& controlled
to: advance its ‘brushes 85%, 854 and 85§ into en-
gagement with the No. --3""cerrrﬁirra-lé‘ of their arcs;
With brush-854 in engagement with the No. 3
terminal of its arc, a circuit is established from
ground’ applied thereovef over the' upper Nb. 3
back -contact of relay 812, the upper No. 3 front
contact of relay gl conducmr 824; terminal (SD)
stla,pped to o termmal in: the lower portion: of
Fig. 10-indicative of the tens: dlglt of the sender
number, for example; tothe No; 0 teriminal, and
thence as prevmusly traced to the’ No. 0 distribu-
tor-segment’ of the printer. In the matinet pre-
viously described, when distributor brush 452 en-
gages thie No. 0 segmerit, print magnet 454 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 €56 of
the switch 859" into eﬂgagemem with the No. 4
termingals of their ares, With brush 854. in- en-
gagentent with the No. 4 terminal of its.are, a.cir-

- cuit’ iy establishied from ground applied. there-

over, over the upper No. 2 bhack. contact of. relay.
812, the upper No..2 front contact of relay 844,

conductor 825, ternmiinal (SD1) strapped to-a- ter--_—
‘minal in the lower portion of Fig, 10 mdmatwei |

of” the urits digit of the ser-der number for- ex
amble, to the No, 0 terminal, and. thence~ as pre-
viously traced to the. No. 0- distributor segment
of the printer. In.a -manner previeusly described;
when-the. distributer brush-£82 engages the No: 0.
segment print- magnet 484 is operated to -arrest
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the rotation of the type wheel, to pring the digit 0

on the ticket and to control the advance of the

brushes 8%2, 854 and 856 of the switch 858 info
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 fronf con-
tact of relay 8§i1i, conductor {i23, 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 8il, conductor 832, the lower
No. 1 front contact of relay 131, conductor 745,
the lower No. 2 confacts of relay 639, conductor
031, the lower No. 4 contacts of relay 520 of the
trunk finder, brush 525, conductor 223, the upper
No. 3 back contact of relay 209 to a point between
the lower winding of relay 208 and resistance
241 thereby causing the release of relay 208.
Relay 208 upon releasing opens the previously
traced circuit of relay 731 which releases. With
relay T31 released, the circuit of release relay
104 is established from ground, applied over brush
894 and the No. 6 terminal of its arc, over the
lIower No. 3 front contact of relay 81{, 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 743 to battery through the
winding of release relay T04. 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
mdlcatlve of the false ground condition, or in
the case assumed “--00-". -

Printing the elapsed tz'm@e

With relay 268 released. following the false
ground test, the circuit of relay 303 is established
to start the tickef 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 306, conducior 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-
cult for relay 330 at its upper No. 3 back contact
allowing relay 3390 to release; closes g 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 407, 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 arc of register 350
assoclated with brush 3582, the normal contacts
of pulse-help relay 318, conductor 343, and to
ground over the upper No. 4 contacts of relay
406. Magnet 454 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 4§84 which there-
upon releases and closes a circuit for stepping
magnet 383 of register 359 which may be ftraced
from battery through the winding of magnet
393, over the upper contacis of relay 319 to
ground over the upper No. 5 contacts of relay
305. Magnet 464 upon releasing releases relay
318 which in turn releases magnet 2353 whereby
the brushes 351 and 352 of register 350 are ad-
vanced into engagement wﬂ;h the No. 2 ter-
minals of their ares.

With brush 52 on the No 2 jerminal of its
arc, 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 {iming
register £880. If this regisier has not been ad-
vanced due to the call having been less than ten
minutes in curation, the circuit is extended over
the lower No. 1 front contact of relay 4806 and
the upper No. 2 front contact of relay 4895, to
brushes 255 and 456 of the units timing register
£80. I this register has not advanced its brush

45% 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 486 and conductor £33 to the (*) segment
of the distributor of the prinier. When there-
after the brush 462 engages this segment, print
magnet £64 is operated to arrest the rotation of
the type wheel, fo print an asterisk on the ticket
and to cause the advance of the brushes of reg-
1ster 388 a further step in the manner previously
described.

If, however, the units timing register 458 has
advanced beyond the Nos. 1 and 2 ierminals of
the arc associated with brush 485, the previously
traced circuit is extended over either brush 655
or brush 455 and a terminal of the associated arc
to either conductor 434 or 435 and thence over
the upper No. 1 or the upper No. 3 front contacts
of relay 495 to the No. 0 distributor segment. In
the manner previously described, when the brush
862 engages this segment, magnet 484 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 3%54.

It will be a,ssumed hDWLVEil tha,t thie conver-
sation lasfed 16 minutes and that therefore the
brushes 48f and 482 have been advanced to the
No. 1 terminals of their arcs and the off-normal
switch &893 has been operated to its alternate
position. Therefore the circuit previously traced
to the lower movable spring of the off-normal
switch 400 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
segmenf, print magnet 454 is overated 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 and. to
52 of: register

control the advance of the brush -
350 into engagement with the: No. 3
its arc as previously described.

A circuit is now established from gfeu*'ld ap-

_termmal Qf.

“plied over the normal contacts of relay 318 to

brush 552, thence over the No. 3. terminal. of its
are, conductor-£38, brush 454, which is in.engage-
ment with one of the first four terminals of. its
arc to indicate. that the conversation terminated
some: time. during the. sixth minute of a ten min-
ute- pemod to the No. 6 distributor segment. When
the brush 452 engages: such segment, print mag-
net; 464 is. eperated to arrest the mta,i:mn of the
type wheel, to print the units dlglt 6.0of the elapsed
time on the ticket and to-cause the advance of
brush 352 of register 88§ into engagement with
the No. 4 termingl of its arc- as previous sly de-
seribed,

A circuit is: now established from: ground ap-
plied over the normal contacts of relay: 348 to
brush 352, thence over the No. 4 terminal. of is
arc and. conductor 233 to the (¥). segment. of the
distributor of the printer, Whereupml the magnet
484 is operated to arrest the rotation of the type
wheel, to print-an asterisk on the. ticket and to
csuse the advance of: brush 352 of register 338
to-the No. 5-terminal of its arc. With brush 352
engagcing 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 352 to tne No. 6 terminai
of its:arc.

A cireuit is now established from g'r'ound a,p-
plied over the enormal contacts.of relay 3{d to
brush 352, thence over the No. 6 termingl of its
are and conductor 243 to battery through the
winding. of relay 208. Relay 288 now operates,
opening -at:its-upper No. 1-back contact the lock-
ing- circuit of ‘relay 305 which now:releases: in
turn-releasing relay-263; With relay 303 released,
the-circuit of reldy 408 is opened and relay £386
relesses. The restoring circuit.-for-the units-tin-
ing register 450 is now -established from:pattery
through the winding and interrupter-contacts of
the stepping magnet: 457 thereof, over the upper
No. 5-back contact of relay €08, conductor 431, the
Iower No.. 1 -back contact of relay 399, conductor

838, over the strapped terminals associated with :

brush 454 :and thence over:brush: 484 to ground to
advance the brushes 454, 8583 and £5540:the No. 22
terminals- of -their arcs- if  the register has not
been- advanced -beyond:a half revolution. With
bruslhi-45f engaging the No. 22 terminal of its
arc; an-cbvious self-interrupting. c¢ircuit for-mag-
net: 487 is. established- for advancing the ‘brushes
of 'register-483- until brush- 452 engages -the fifst
terminal of its-arc; whereupon magnet-457:is op-
erated-over: the circuit previously traced o -con-

ductor-438-and thence over strapped terminals-of

the-are associated-with brush 452 and-over brush
452 to -eround-until - brush 452 engages:-the No, 17
terminal of ifs are: A-cireuit is now-closed from
ground-over-brush 452 and the No. 17 ‘terminal
of its- arc, conductor-439; the Nos. 3 dnd 1 -lower
back-contacts- of relay- 305 conductor 437, the
upper ‘No.- 5-back -contact of ‘relay-488 ‘to batliery

over -the interrupter contacts- and- through - the

winding-of magnet 487, Magnet &3 now oper=
ates over this-circuit to advanee :the-brushes of
register 458 until the-brush-452 -engages the- No:
19 ‘terminal of:its are whereupon-the previously

traced-cireuit-for magnet 457 -is-effective to-ads

vahee-the ' brushes of register<45%:into-their nor-

I
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mal positions; in which: pesitions e -cireuif, Is
effective to-further-operate magnet 457,

With brush. 434 now in engagement with the
No.. I terminal of: its: arc; g circuit. is- established
from ground thereover, cver-the lower-No: 1-bhack

contact. of relay 4066, over: the: upper contacts of

off-normal switch: 495, if- register 480 has been
advanced: from normasal, over::conguctor 449, the
lower No. 4 back:contact of relay 385 and con-
ductor ‘441 to battery through the winding of re-
lease magnet 404. Magnet 404 upon operating
causes the restoration. of brushes 881 and 462
of register -4G0 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 359, conductor 308, the upper No. 2
back contact of relay 2I5; the inner upper back
cohtact -of ‘relay: 214 and conductor 313 to bat=~
tery through the winding :of release magnet 254
of register 3950, whereupon this register iy re-
stored:to:normal: All'of the oberated apparsius
of the frunk ‘has now been. restered: to:normal:
The ticket now has: printed: thereon- alli of: the
information regtired: for ‘billihg the call.. Tihe
ticketb printed as-previously-described for the as-
sumed - call, would have- tlie following notations:
** 283-0095-1225096-000-627-1345-52-16* *. If
the sender had upon-the-group test detected an
unstandard grouvnd condition, the fticket printed
would: appear ‘as- follows: **.283<9095-1225096—
000-627-1345-52-00=-16 %" '

Call .dﬂmtian .over 99 miﬂuiéé_

Wilien a conversation.reaches 89 minutes dura-

~tion, the tens:-timing. register 4988 is-advanced:to
- position its-brushes: 40! and 442 upenthe No: 10
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terminals of ‘thieir: arcs by the:circuit previcusly

) traced over the No. 16 termingl ‘of thearc:asso-

ciated with ‘brush 456:of the units register after
the units:register has madenine compléete.revelu-
tions: Since-the brushes.of register: 468 are-.ad-
vanced from the:No. 9to the No. 10 terminzls of
their arcs-upon ‘the closure.of the circuit of the
stépping magnet: 463, upon the engagement  of
brush 4567 with: the No. 16 terminal -of 'its . arc,
and:register 450 is-not advanced a further step
until this impulse ‘ceases, register 458.is prevented
from advVancing beyond the:No. 17 terminal :po-
sition of the arcs-associated with brushes 452; 454
and 456. With brush 452.engaging -the No, 17
terminal of its are; a - eircuit is :established from
ground thereover, over brush-402-and the No¢. 10
terminal: of “its-are, conductor 442, through the
lower ‘winding:of irelay 303:and condiuctor 243 to
battery through the-lower winding of alarm re-
lay-469; Relay 4097 operates and locks thereby
causing lamp - 429%to. light and closes-the alarm
circuit-and relay 303" upon operating causes the
printer motor:- 461 to -operate: The printing of
the -elapsed ‘time :proceeds in the manner previ-
ously described, 2 dash being printed in positicn
1 of register 350; a téns digit 9 being printed in
position:-2 of register350;, a dash ‘being printed
in-position 3:instead of g -umits-digit :zero topro-
vide & positive-check against printing g nine-in-
stead -of a- Zero should" the path for:advancing
registér 450 be opened due-to a trouble-conditicn
when-brush-483 reaches the No. 18-terminal of its
arc-‘and-asterisks being ‘printed: when switch 358
is~in -positions 4 and 5; Thus for a time interval
of ‘over:99 minutes, & ﬁrst nota,tlon of° 9—-——- RGN 1
printed-on-the-ticket. | R
When ‘register 350° reaches 1::0511:10:1 ‘6; a 011'011113
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is established for operating relay 209 which .re-

leases relay 305 followed by the release of regis-
ters 230, 400, and 450. When register 400 becomes
restored to nermal, relay 383 releases followed by
the release of relay 496, The rotation of the
printer shaft is now arrested. If the call is not
abandoned at this time, the fact that relays 3038
and 329 are still operated causes the reoperation
of relays 309 and 338 as previously described and
the setfing of the timing registers 408 ang 456 as
previously described for the interval gver 100
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-tlickeled call

On a call which is not to be tickefed, relay 733
0of 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 248 ex-
vended to the identifier over contacts of the identi-
fier-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 ifs upper wind-
ing and upper No. 1 contacts to ground over the
upper No. 5 contacts of relay 385; opens at its
jower 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; af 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 g further locking
circuif for itself from battery through its lower
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winding to ground over the upper froni contact

of relay 308 and over its upper No. 2 front con-
tact establishes the locking circuit of relay 305
extending through the winding and over the ubp-
per No. 1 alternate contacts thereof and cver the
upper No. 2 front contact of relay 322 to ground
at the upper front contact of relay 300. S
With relay 133 of the sender operated, the cir-
cuit, previously traced over the lower No. 3 back
contact thereof for advancing the printer control
switeh 838 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
sround on conductor T{8 over the lower back
contact of relay 893 of the timing circuif, con-
ductor 908, the upper back.contact of relay 809,
-the upper front contact of relay 887, conductor
810, the lower No. 3 front contact of relay 733,
the lower front contact of relay 118, if operated
in response to a tip party test, the upper back
contact of relay 136, or over the back contact of
relay 18 on a ring party test, over the lower
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No. 2 front contacts of relays T{6 and 7i7, one

of which-will have operated on the party test
~and the gther of which will have operated on the
check test of the party test relay 615 as previously

75
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described, over conductor 648, and over the upper
No. 1 back contact of relay 743 to battery through
the winding of the sender release relay 704, Re-
lay 104 therefore operates to relesse the sender
and the trunk finder in the manner previously
described. |

Denled service

If the atfempted 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 25f 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 sighal that the
connection cannot be established, At its back
confacts relay 232 opens the dialing and ring
conductors toward the sender thereby giving the
sender a disconnect sienal. 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 fo normal.

Failure to identify the calling line

1f 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 2 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
{_}f the required information to the sender, the
ldentifier connects ground to conductor 839 and
causes the operation of trouble release relay 833
pf 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 74 to ground over contacts of relay
163. Relay 833 upon operating opens at its lower
No. 1 back contact a circuit eXtending from bat-
tery through resistance §38, 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-

fions between the sender and the identifier gre

opened and any operated apparatus of the iden-
tifier is returned to its norma] condition. Relay
833 also establishes g 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-connector released, the
circuit over which relay 833 was operated from
the identifier is opened whereupecn relay 834 now

operates over the. locking circuit of relay. 833

and at its inner lower front. contacts recloses
the start circuit traced io terminal 838 where-
upon the identifier~connector. is operated to seize
another identifier for a second trial. 1If 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 bhe released. If the sec-
ond identifier is for any reason unable to handle
the call, such identi
ground to conductor 839 and with relay 834 now
operated, this ground is extended over the upper
contacts of relay 834 to battery through the upper
winding of relay 889, whereupon relay 869 . oper-
ates, locking through its lower winding and over
its. inner lower front contacts to ground on:con-
ductor 714 and. opening. the start. circuit of the
identifier-connector at its lower back. contact
thereby initiating the. release of the idenfifier-
connector circuit ang. identifier. If the trouble
which eaused the failure was in connection with

the reconstruction of the called office code, relay
804 will not have. operated and consequently.

relay. 889 upon operating will establish a. circuit
from ground gver its lower front contact and the
No. 2 back contact of relayv 804 to battery through
the winding of relay 889 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 884 will
have operated and in this case a. circuit will be

established from. ground over the.lower front = -

contact. of relay 889, over the No. 2 front contact
of relay 804, the inner upper front contact of re-
lay 883 to batfery through the winding of relay
£37, whereupon relay 837 will operate to initiate
the estahlishment of g connection to. the sender
monitor’s position.

Relay 821 upon operating establishes a circuit
from bhattery through resistance 838, over the
inner lower front contact of relay 834 the lower

upper front contacts of relay 837, conductor 840,
over the upper back contact of relay 1022 to
cround through the winding of preference relay
{023F individual to the first of the group. of

senders . to ground. Relay 1823F upon cperating

establishes. a. locking circuit for itself over ifs
lower contacis to battery applied as traced.to
conductor 849, independently of the contacts of
relay 1022 and establishes the circuits of relays
1822, and (824 over its inner upper front con-
tact. Relays 1522 and (928 upon operating open
at their back contacts, the operating circuits for
the preference relays. of all senders of the group,
relay 1023F, however, remaining operated 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
{025, the inner upper No. 1 back contact of relay
838, the lower back contact of relay 812 and
conductor {828 to battery tnrough the winding of
relay [027. Relay 1027 operated, establishing a
Ioop circuit over its. alternate contacts through

er will connect g trouble

10
{029 which at its lower. back contact opens the
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contact of relay {031,
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resistance 028 and. over the upper back contacts
of sleeve relay 1028 to battery and ground through
the windings of relay (#30. Relay 1030 there-
upon operates establishing an obvious circuit for

relay {931 which operates and establishes the

circuit of lamp (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 1033, a circuit is established. for sleeve relay

circuit of lamp 1032 to extinguish it and opens
at its upper back contacts the circuit of relay
18230 which thereupon releases followed after an
interval by the release of relay i031. After relay
1831 releases a circuit is established from ground
over the front contact of relay 1029, the back
over the middle upper
back contacts of preference relays such as 1023L;
and {08231, allocated to other senders of the

- group, over the middle upper front contact of

relay 1823F and conductor 1834 to battery through
the winding of relay 8008. 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

30

1000 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 808 and through resistance 8&f to

~> ground and at its upper No. 2 and lower No. 4

39

contacts transfers the connection from the tip
and ring conductors extending back to the call-
ing line from the middle winding of relay (000
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

40 with the calling subscriber to secure from him
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No. 1. normal contacts of relay 883, the inner -

the number of his line and the number of the
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 800. Re-
lays 8127and 22 do not release following the re-
lease of relay &30 since when relay 812 operated
it locked itself and relay 822 over its lower No, 1

" front contact to ground on off-normal conductor

142, A cireuit 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 whmh

- now operates, locks, causes the operation of re-

lay 807, permlts the continuation of outpulsing
to set up the connection to the wanted line,

causes the assoclation of the sender with the

ticketing trunk over a sender-{runk-connector
and at its lower No. 1 contacts epens the circuit
of preference relay {(023F which thereupon re-
leases in turn releasing relays 1022 and (028, Re-

1ay 885 also establishes the prevmusly 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 line 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 856 over the Nos. 2
and. 3 terminals. of its arc, two asterisks will be
printed on the ticket as previously described and
thereafter brush 8%4 will be advanced into en-
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gagement wrth the No. 4 terminal of its arc. Wlth
brush 854 so engaged, & circuit is established from
ground thereover; over the upper No. 3 front con-
tact .of relay 812 to the No. 0’ terminal 844
strapped to the No. 0’ terminal of Fig. 10 and
thence to the No. 0 distributor segment of print-
er- 4680 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 8i2
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 prmtmg of a dash and in the follow-
ing. posﬂnons 3, 9, 10 and 11 of brush 854, cir-
eults are established over the upper Nos. 3, 2 and

1,-the lower No. 1 front contacts of relay 822 for

eentrellmg the printer to print four successive
ZEToes 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 prmt 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 833 into engagement
with the No. 16 terminal of its arc. -

- With relay 822 operated, when brush 353 eri-
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gages the No 16 terminal of its arc a circuit is

“established from ground thereover, over the low-
er No. 3-front contact of relay 822 to the No. '
terminal 844 strapped to the No, 0’ terminal of
Flg 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 1deht1ﬁee.t10n digit. Following
the prmtmg of this digit when brush 853 engages
the No. 17 terminal of its arc, a similar circuit is
eetabll;s_hed over the Jower No, 2 front contact
of relay 8%2 for controlling the printer to print
another zero on the ticket in place of the usual
charge rate. digit. _
and trunk finder are thereafter released and the

- The sender-trunk-connector
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ticket printer of the trunk is controlled to print - -

dlglfs on the t:cket 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.

The-printed ticket will thus lack the calling line -

1dent1ﬁcat10n the calling line class identifica~
tion and the call charge rate, but this informa-
tion- may be- supplied from the ticket which the
operater has made in accordance with the data,
WhICh she secured from the calling subsember

Sender momtor busy

As before stﬂted the trunk to the sender mon-
.1ter s position is common to a group of senders.
Whenever the trunk is busy and relays 1022 and
{024 are operated threugh the operation of the
preference .relay 1023 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 ener_ated 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 1022,
over the upper back contact of the preference
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conductor 444 and conductor 31
- through the winding of relay 214 of the trunk.
Relay 214 then operates and proceeds to transmit

44

relay {023F of such sender, conductor 1035 the
upper contacts of relay 837 and the lower No. 1
normal contacts of relay 8087 to battery through
the windings of relays 812 and 822 which there-
upbon operate and lock. Since relay 8890 is not
operated under this condition, the circuit of re-
lay 8095 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.

AZZ-paths-busy szgnal to the trunk on identifier
failure

It was previously stated that in the event a sec-
ond identifier found difficulty in reconstructing
the called cffice code on a second trial, relay 204
of the sender would not be operated but that upon

. the receipt of the trouble release signal from the

second identifier, relay 889 wasoperated andlocked
and caused the operation of relay 805. With relay
809 operated and relay 837 not operated, a cir-
cuit is established from ground over conductor
698, over the upper front contact of-relay 809,
the lower back contact of relay 837, conductor
HEB the No. 17 contacts of relays II2IF and 1§00
of the trunk-sender-connector circuit of Fig. .11,

to battery

an  all-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 treuble conditions

The tlmmg circuit of Fig. 9 comprises a driv-
ing motor 217 which drives a cam shaft through

a iriction clutch, the cam ghaft being restored
to normal by a spn:'al spring when the circuit of
the driving motor is interrupted. The cam shaft
is provided with timing cams %13 to 916, inclu-
sive, and the timing circuit is provided Wlth corn-
trol relays 962 to 947, inclusive. The first timing
period of ten seconds measured by the timing cir-
cult starts upon the operation of off-normal relay
105 of the sender and the establishment of the
previously traced circuit through the winding of
start relay 895 whereupon relay 905 operates,
locks under the control of relays 805 and 833 to
ground and establishes the circuit through the
timer motor 947. The operation of relay 805 from

- the idenftifier 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 905 to arrest the operation of the
timer and when the circuit of relay 805 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 94, after
the elapse of an additicnal ten seconds inferval,
relay 9€3 is operated to provide a supplemental
operating ground for relay 9885 over its upper No.
2 contacts from ground on ofi-normal ground
conductor 1710 and tce establish a circuit for the
trouble relay 743, which may be traced from bat-
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tery through the winding of relay 143 over .con-
ductor 929, over the upper No 3-contacts of relay
905 and the upper No. 3 contacts of relay 903 to
ecround on -conductor TF6. With relay ‘143 oper-

sted and locked over ‘its lower No. 1 contacts -to .

ground on conductor T13, a circuit is .established
from battery through the winding of relay 805,
over conductor-680, conductor 845 to ground over
the lower No. -4 contacts of relay T43 . thereby
operating relay 885 which thereupon locks over

_its lower No. 3 contacts to ground on conductor

1089 and 4 circuit-is established for -either relay
630 or 632 to cause the operation of a sender-
trunk-connector. Tt will be assumed that the
circuit of relay 630is-established over conductor
631, the upper No. 4 contacts of relay 1483, con~
ductor 734 and thence as previousiy traced.
‘With rélay 805 operated, relay 805 of the tim-
ing circuit is released -as soon as relay 903 re-

leases after the timer has opened the contacts .

associated with -its cam 94 and -the timer 1is
thereupon restored to normal. A circuit is now
estaplished for relay 906 which may be traced
from battery-through its winding over the upper

back contact of relay 807, over conductor-939, the :

upper No. 3 back contact of relay 136 conﬁuctor
931, over back contacts of relays 984, 903, 902

and 905, conductor’932, the lower No. 2 front con-

tact. of relay 80%, conductor 8479, the normally
closed contacts associated with-timer ¢ am'916, con-
ductor 926, the lower-front contact of relay 834, i
relay 834 has been operated, or-over the lower back
contact of relay 833 and the lower No. 1-back con-
tact of relay 809 to ground on conductor 830,

Relay 908 upon operating locks over its operat- .
ing circuit .just traced to conductor 93f thence

over its upper No. 2 front contact, conauctor 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 9171 over 1ts
upper No. 4 contacts. When the sender trunk
connector has operated to connect the sender to

the trunk. relay 7136 operates whereupon Telay

906 releases.and the timer restores. “With relay

736 operated a circuit. is, TOwW established from
“battery through the winding of relay- 867, over

the upper No. 1 back contact of relay 906, con-

ductor 934, the upper front contact -of relay 136,

conductor 931, thence as previously fraced over
the operating circuit of relay ‘986 to ground on
conductor 830. Relay 907 upon operating locks
over its upnper No. 1 contact, conductor 933, the
upper No. 1 front contact of relay 809, conductor
926 and.thence to ground on conductor 830 -and

closes the circuit of timer motor 91T over its .

upper No. 3 contacts. |
With relay 143 operated a.circuit ‘is established
from ground over its lower No. 3 contacts and the
1ower back contact of relay 13(: to conductor 11238
andthence as traced to battery through the wind-
ing of relay ‘214 of the trunk whereupon the all-

paths-busy tone is transmitied: to the calling

1line and the operated apparatus is dismissed in
the ‘manner previously described. TIf relay 803
has been operated from the failure of .a second
identifier to. function properly and a ‘iime-out
occurs to operate 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 1180 and {131F,
over conductor 692, over the ‘inner upper front
contact of relay 809 and conductor 846 to ground
over the lower No. 2 contacts of relay T43. Upon
the grounding of conductor 408. in the ftrunk the
alarm relay %09 is operated and locked and the
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trunk alarm together -with the {rouble indicator
record made prior-to the aperation of relay 839
serves to identify the trunk or sender which
caused the time-out. |

. Uponthe operationof relay 244 -of the trunk-the
dialing loop extending to-the sender through the
winding of relay t000-will be opened thereby re-

Teasing relays: H00; (dibh and 1046 to initiate the

rélease:of the sender. A-circuit is now established
for relay 602 extending from battery through its
winding over conductor 633, the 1pper No. 3 con-
tacts -of rélay I083, .conductor 654, the lower No.
2 back contact -of relay 683, conductor 655 to
ground:at-thelower:back contact:of relay 1016. If
the :sender ‘has :‘not been released in response to
the release -of relayy (08D, another ten seconds
pericd -will be measured by the timing circuit and
when cam 913 closes its-contacts relay 964 will be
operated. A circuit for release relay 734 of the
sender ‘is now-effective from battery therethrough
over the normal contacts .of jack 74T, the upper
No: 2-contacts-of trouble relay 143, brush 896 of
switch 850 and:-thenormal terminal of its arc, the
lTower No. I front-contact of relay 736, conductor
148, the: upper: No. 4 contacts of relay 6062, the
lower No: 2'front contact of relay 603, conductor
655 ‘to-ground at ‘the lower back contact of relay
1949, Relay T4 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
_ It is therefore necessary
to-dial-a digitinto the trunk :and a digit into the
sender -before the identifier can function to oper-
ate relay 8868, The time~out interval previously
-discussed :covers -a failure of these digits to be

;dﬁi"a,f}'ed.
40

Time-out from.identifier reletse to sender-trunk-
connector cut-through -

“When: relay ‘805 operates to initiate the release
of the identifier ‘it .opens.the circuit of relay 945
of the timing circuit which releases and causes
the timer to return: to normal. When gll of the

relays of the timing circuit release, a -circuit is

established for relay 986 extending from bat-
tery through its winding, over the upper back
contact of relay 961, conductor §34, the upper No.
3 back contact of relay 136, conductor 931, over
the lower ‘back -contact of relay 904, the upper

back-contact of relay 982, the upper back contact

of relay 802, the upper back contact of relay 9088,
conductor 932, the lower No. 2 front contact of

‘relay 885, conductor 919 over the normal con-

tacts associated -with cam 916 of the timer, con-
ductor 926, the lower back contact of relay 833
and-the lower ‘No. 1 back contact of relay 883 to

ground on--conductor 830 and relay 806 operates

locking under- the ‘control of relay 186 as previ-
ously described and starting the timer motor 917.
If; for any reason, the sender cannot obtain a
sender=trunk-connector and relay T36 does not

operate; the timing will continue and after from

30 to 35 seconds the contacts controlled by cam
943 will close ‘to cause the operation of relay 4.
With relays 804 -and 206 both operated, a visual

‘alarm -circuit-is-closed from battery through lamp

835, over the inner lower contacts of relay 986 and
the upper No. 3" contacts of relay 904 to ground
on conductor TH0 and an audible alarm circuit is
closed over the lower contacts of relay 904 to
ground on conductor TI8. The circuits will re-
main in this condition until a sender-trunk-con-
nector hias 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 906, the lower No. 1
front contacts of relay 804, conductor 936, over
the upper No. 1 contacts of relay 603 to battery
through the upper winding of relay 628. Relay
28 now operates and locks over ifs:.lower winding
and Iower No. 1 contacts to ground on off-normal
ground conductor 706. - |

Relay 628 upon operating establishes a circuif
from ground through resistance 656, over its Iower
No, 2 front contact, through both windings of
relay 629, over the upper No. 1 front contact of
reiay 628, conductor 528, the upper No. 4 contacts
of relay 520, brush 522, conductor 220, the lower
No, 6 front contact of relay 218 and over conduce-
tor 258 to battery through the lower winding of
no-ticketing relay 322. This is an operate condi-
tion for relay 629 and a non-operate condition
for relay 322. Relay 8239 thereupon operates and
establishes a circuit from ground over its front
convacts, over the upper No. 3 front contact of
relay 628 to battery through the winding of relay
149 which operates, locks over its lower contacts
to off-normal ground on conductor 188 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 984 to g point between the windings of relay
628 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 309 and its own Iower No. 2
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 749. Relay
529 now releases and closes a eircuit from ground
cver 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 fmm sender-trunk-connector cui-
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-
tilons have net been completed prior to the cut-
through of the sender-trunk-connector. When
relay 13§ operates in response to the sender-
trunk-connector cut-through, relay 906 of the
timing circuit releases and the timer is returned
10 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 987 over the upper No. 1 back contact
of relay 206, conductor 934, the upper No. 3 front
contact of relay 7136, conductor 831, thence in
series over back contacts of relays 904, 903, 502
‘and 995, conductor 932, the lower No. 2 front con-
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tact of relay 805, conductor 919 the contacts

closed by cam 816 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 80% and thence as
traced to ground and over its own upper No, 3
contacts establishes the circuit for motor 911.
Timing continues and if the sender is not re-
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leased in the normal manner the circuits func-
tion as hereinafter described. |

If the trunk does not become advanced to the
transmission conditicn and relay 131 has not be-
come operated affer ten seconds, relay %83 be-
comes operated by the closure of the contacts
associated with cam 8§14 and the trouble relay
{63 becomes operated over a circuit extending
from bhattery through its winding, over conduc-
tor 181, the lower normal contacts of relay 649,
the lower No. 1 back contact of relay 681, conduc-
tor 697, the upper No. 2 contacts of relay 907
and the inner lower front contacts of relay 803
to ground on conductor 7i0. Relay T43 operates,
locks and connects ground over its lower No. 3
contacts, the lower No. 2 hack contact of relay
731, conductor 128, over the No. 17 contacts of
relays H3IF and {180 of the sender-trunk-con-
nector, conductor 444, conductor 31 and to bat-
tery through the winding of relay 2{4 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, {815 and {818 release and relay
G02 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 704 as soon as relay
603 operates which may be traced from battery
through the winding of relay 7104, over the normal
contacts of jack 741, the upper No. 2 contacts
of relay 743, the normal terminal of the arc as-
soclated with brush 858 of switch 850, over the
lower No. 1 contacts of operated relay 726, con-
ductor 748, the upper No, 4 contacts of relay 662,
the lower No., 2 front contact of relay 683 and
conductor 655 to ground at the lower back contact

of relay 1816. 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
cus the ticket for the previous call handled by

‘the associated trunk which cutting function takes

place when brush 893 of progress Switch 858 is
in engagement with the No. 8 terminal of its arc.
Alter the progress switch advances from its No. 8

Position affer the completion of the ticket cut-

ting function and brush 855 engages the No. 9 ter-
minal of its arc, and until it passes beyond the
No, 14 terminal of its are, the circuit for release
relay 7104 is estaklished from battery through its
winding, over the normal contacts of jack 147,
the upper No. 1 front contact of relay 743,
strapped terminals of the arc of switch 859 en-
gaged by brush 8%5, 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 858
from advancing its brush 855 to the No. 9 ter-
mina] of its arc, 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 T{8 over the upper No.

-1 contact of relay 904, over the lower contact

7o of relay 807, 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 284 and %07 both

operated, the circuit to the audible alarm is closed
over the lower front contact of relay 304 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 887, the upper front contact of
relay 904, conductor 933, over the lower No, 4
front contact of relay 736 to intermittent ground
supplied through the operation of interrupter
cam 153. These alarms will function untﬂ etu
tended by the maintenance man.

If the trunk has not advanced to the tre,nemls—
sion stage but relay 731 is operated, relay 908
the timing circuit operates and, as before de—
scribed, causes the operation of trouble relay 743,
With relay T31 operated, when relay 743 operates,
& circuit is established from ground over its lower
No. 3 contacts, the lower front contact of relay
131, conductor 752, the No. 2 contacts of relays
{ISIF and {100 of the sender-trunk-connector,
conductor 4435 to battery through the winding of
the cuf-through relay 2i0 of the trunk. The
operation of relay 2!8 in case the time-out was
-due to a failure of the trunk relays to operate,
will permit conversation and when the conversg-
tion is completed the trunk will function to free
the connected lines. The sender and sender-
ftrunk-connector and all trunks of the sender-
trunk-connector group will be held out of service,
When timing relay 984 operates, ten seconds Iol-
lowing the operation of relay 963, the sender
audible and visual alarms will operate as previ-

‘ously described until attended by the me,mtene,nee
man.

| Trunk advanced to the transmission conditien

If the sender times out after relay 601 hags oper-
ated and before printing has started, the circuit
previously traced for the trouble relay 743 will
not be effective but instead of circuit will be
established frem battery through the winding of
the no-ticketing relay 733 of the sender, over
the upper No. 2 back contact of relay 743, the
normal ternunel and brush 856 of progress sw1tch*
850, over the lower No. 5 back contact of relay
143, conductor 754, the lower No. 1 contacts . of
relay 601,
tacts of timing relay 967 and over the inner lower
front contact of relay 963 to ground on cenducter
i10. Relay 732 upon cperating locks to ground
over its upper No. 1 contacts and opens the circuit
of either relay 638 or 632, whichever has been
operated, which then releases to release the send-
er-irunk-connector. After another ten seconds

period, timing relay 804 will operate to cause the

operation of the gudible and visual alarms and

the sender and associated trunk will be held out

of service until restored by the memtenence man.

conductor 657, the upper No. 2 con-

f 10

50
lower No. 1 front contact of relay 68{, conductor
194, the lower No. 5 back contact of trouble re-
lay T43, brush 855 and the No. 18 terminal of its
arc over the upper No. 2 back contact of relay
143 to battery through the winding of the no-
ticketing relay 733. Relay 733 upon operating
releases the sender-trunk-connector. After an-
other fen 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 un il -restered by the

maintenance man. -
‘Whenever the visual alarm lamp 935 associated

- with the sender timing circuit of Fig. 9 flashes, as
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If the sender times out after relay 601 has oper-

e,ted 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 eender-trunk-cennec-- |
tor by ground connected to conductor {133 over

the lower contacts of relay 987 and the inner up-

per contacts of relay 994 thereby causing the
- operation of the greup—busy reley HSZ of the

sender-trunk-connector. -

If the sender times out after prmtmg ls com-
pleted and the brushes 851, 853 and 855 of the
progress switch 858 are in engagement with the

No. 8 terminals of their arcs, the operation of re-
lay 903 of the timing circuit will complete g 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 657, the-inner:

previously described, under the control of inter-
rupter 183, it is a signal that the eender is in g
stuck condition. .

To hold the sender out of sermce when 1t tlmes
cut and to prevent the operation of its release re-
lay 104, a plug may be inserted into jack 14T
thereby opening the operating circuit of relay 104.
On a normal call this jack serves no useful pur-
pose. A release jack 1585 is also provided for each
sender whereby the sender may be restored to
normal by the insertion of a plug into such jack

lease relay 104. The withdrawal of the plug per-
mits the sender to restore to nerma,l |

What is claimed is: R -

1. In a telephone system e two-party sub-
scriber’s line, a frunk, switching means for estgb-~
lishing a. eonnectmn from said line over said
trunk to a called line, a sender associable with
sald 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 ecall,
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 rmg perty on seid lme m1tleted the
call. |

2. In a telephone system a’ two—perty sub-
scriber’s line, g 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
sald sender to prepare said relay for operation,
a train of relays including a slow-to-release relay
cperable upon the seizure of said sender, means

- operable following the registration of the. first
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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 sald 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 call, means operative if said test relay
1s operated upon the release of said slow-to-relegse
relay for registering the fact that the tip party on
said line initiated the call and means operative if
sald test relay is not operated upon the release of
said slow-to-release relay for registering the fact
thet the ring party on said line initiated the call.
.In a telephone system, a two-party sub-

serlber s line, a trunk, switching means for estab-
lishing a connectmn from said: lme ever said trunk
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to a called line, a plurality of s.enders ‘megns for
assoeiating said trunk when seized: with an idle
sender, a party test relay in sajd sender, means
operative following the seizure of sald sender for
connecting: said relay to said line for a predeter-
mined interval whereby sald relay is operated if
the tip party on said.line:initiated the call, a

relay in said {runk operative in response to the

cperation of said test relay, means aperative fol-
lowing the completion of the establishment of
the connection by said sender for disassociating
said sender from said trunk, meaps effective
upon the initiation of the release of the estab-
lished connection hy said calling subscriber if
said trunk relay is onperaied for again associating
said trunk with the same or anether idle sender
and for informing such sender that it is a second
sender seizure by said trunk and means for eon-
necting the party test relay of such sender with
said calling line to fest for an unstandard ground
condition on said line.

10

15

20.

4. In a telephene system a. two party sub-. '

S(zrlher*s line, means at the tip statien thereof for.

connecting graund to. the talking conductors of
said lines when calling, a trunk, switching means
for estahlishing a connection from said line over
said trunk to a ealled line, & pilurality of senders,
means for assaciating said trunk when seized with

an idle one of said senders, a2 party test relay in

said sender, means cperative following the seizure
of said sender for conneeting. said. relay to the
talking condiictars of said line for a predeter-
mined. interval whereby said relay is operated
under the control of the suhstation ground if the
tin party initiated the cgll, a relay in said trunk
aperative in response to the operation of said test
relay, means operative following the completion
of the establishment of the connection hy said
sender for disassaciating said. sender from said
trunk, megns effective upen the restoration of
the calling substation receiver to its switechhaok, if
a tip party substation, for removing said substa-
tion ground and for initiating the release ¢of the
connection, means thereupan effective if said
trunk relay has heen gperated for again associat-
ing said frunk with the same or. another idie
sender and for informing such sender that it is
a second sender seizure hy sald trunk and means
for cannecting the party test relay of such sender
with said ealling line ta ascertain if there i3 an
- unstandard ground condition on said line.

5. In an automatie ticketing system, a th: |

party subscriber’s line, a trunk having a toll ticket
printer, switching means for establishing a con-

nection from said line gver said trunk to a called

ling, a plurality of senders, means for associat-
ing g 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 ta deter-
mine which ef the two party line subscrihers has
initiated the call, a relay in said tyunk operative

in response to the operation of said test relay if

a tip party substation is found to have initiated
 the eall, means aperative following the completion

of the estgblishment of the connection by said
sender for disassociating the sender from said.

trunk, means effective upon the inifiation 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
stich sender that it is a secend sender seizure by
~ said trunk, means for connecting the party test
 relay of such sender with said calling line and

means operative if said party test relay then oper-

ates to eontrol said printer to print characters on
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the toll ticket indicative of the existence of an
unstandard ground congdition on tiie cailing line,

6. In an automatic ticketing system, a two-
party subscriber’s ling, a trink 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, meansin
said sender for registering data relating to said
connection, a progress switch for progressively

- gassociating the registering means with said print.

er for controlling said printer to print characters
on 3 toll ticket in accordance with said registered
data, g party test relay in said sender for deter-
mining if said connection was initiated from a tip
or g ring party substation, a relay in said trunk
operable if the connection ig 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 {o
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 exzstence of the unstandard gmund
condition.

7. In an automatic tlcketmg system, a twos
party subscriber’s line, a trunk having a toll
ticket, printer, swﬂ;chmg means for establishing a
connection from said line over said trunk to a

- ealled line, a plurality of senders, means for asso-

ciating a trunk when seized with an idle sender,
means in said sender for registering data relating
£t0 a connection, g progress switch for progressive-
ly associating said registering means with said
printer for centrellmg said printer to print char-
aeters on & toll ticket in geccordance with sald
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 substgtion, 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 of such sender
to said calling line to test for an unstandard

- ground condition on said line, and a transfer re-
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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 toll ticket mdlcatwe of the ex-
1stence of the unstandard ground canditmn |
pa,rty suhssnber 5 lme a trunk hzwlng a, toll
ticket printer, switching means for establishing a
connection from said calling line over said trunk
to a called line, a plurahty of senders means for
assoma,tmg 5 trunk when seized Wlth an 1611&
sender, means in said sender for reglaterlng data,
relating to g 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 feor.

controlling said printer to print echaracters en a
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toll ticket i accordance with said registered daty.
a party test relay in said sender for determining
if the connection was originated from g tip or a
rinig. party substation, a relay i said trunk oper-
gble if the conniection is foung to be initigted from.
a tip party substation, means controlled by said
trunk relay following the initiation of the release
of the contection by the calling subscriber for
again gssociating said trunk with the. same. OF
afother idle sender, means for connhecting the
party test relay of such sender to said ealling litie
to fest- for an unstandard ground condition on.
said line, and g tiansfer relay in such sender op-

54
whereby she raay ascertain from: the calling sub«-
scriber thie number of his line for toll- ticketing-
purpeses, D L o
12, In an automatic ticketing system, g cdlling.
- line, a.trunk having a toll ticket printer. switch-
1ng means for establishinig a connection from
said calling line over said trunk to a called line,
a Plurality of senders, micans for associgting «
trunk> when seized with an idle sender, means in.
said sender for registering dgta relaving to. the
established connection including the digits of the
calling line number, a progress switch in said
serider for progressively associating the register.

10

erable by said party test relay if an unstandard

ground condition is found for controlling the

progress: switch of said sender to omit the pro-
gressive - association of the registering means
which register the digits of the calling line nurmi-

15

ing eans of the sender with said printer for cor-

trolling s4id printer to print charazcters on the

toll 'ﬁibk’é;t: in ag¢cordanee With“ the registered data,
nieans: fof identifying the caliing. Iine and for

- controllng the registration: of the digifs of the

‘ber and to progressively associate other of said

registéring eans Wwhich register the sender nim-
ber with said printer to control said printer to
print addifional chardeters oit the foll ticket in-

cludiiig the -digits of the sender number 4s an in-

dicatiohr of the existence of the wutistandard

grotind cendition and that the toll tieket should

therefore be discarded. S

9. In an automatic ticketing system, a calling
line; a frunk, switching means for establishing a
connection from said calling line over said trunk
to & ealled line, g plurality of senders: means for
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associating g trunk when seized with an idle

sendey, mreans for identifying the calling line as~
sociable with said sender, s monitorinig 6pergtor’s

position, and means operative in the event that

the identifiér fails fo identify the calling line teo
connect sald line with said operator’s posifion
wheréeby said opérator may ascertain the number
of such line for toll ticketing purposes.

10. In an aufomsfic ticketing system, g calling
line, a ftrunk, switching means for establishing
a connection from said calling line over said trunk
to a called line, a plurality of senders, méans for
assoclating a trunk when seized with an idle
sender, a plurality of calling line identifiers,
means for associating an idleé one thereof with
the sender seized by a trunk to make an fden-
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 &n-
othér identifier with said sender, a monitoring
operator’s position, and meais operative in the
event that said second identifier fails to identify
the ¢alling line to connect said line to said oper-
atot’s position whereby said operator may ascer-
tain the number of such line for toll ticketing
- purposes. ' - S

1. In an automatic ticketing system, a ealling
lirie, '@ ftrunk, switehing means for establishing
a connection from sgid callihg line over ssaid
trunk fo 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
ldentification 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 identifler with said sender, s monitoring
operator’s position coramon 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
Ineans 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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to connect another identifier with said senider

calling line number in said sender, a motitoring
operator’s position cermmon to all of said senders,
means operative in the event said identifier fails
to ideéuntify the calling line to connect said sender
with said operator’s position, means eperative
upon the response of safd operator for extending

= & contiection from Her position throush said

sender to said calling lue whereby she ay dscer-~
tain. from the calling subscriber the number of
his' line, and means- opsrative following the dig..
connection by said operator for controlling said
progress switeh whereby said printer is caused
to- print zeros on the toll ticket in lieu of the
calling line number rormally printed under the
conitrol ¢f the calling line number registering
means, h o | ket
13. In an automatic ticketing system, a calling
line, a trunk having a foll ticket printer. switch-
g means for establishing a connection from szid
caliing Iine eover said trunk to a called line, g
plurality of senders, mesans for associating a trunk
when seized with aii idle sender, means in said
sender for registering data relating to the estab-
lished eonnection incltiding the digits of the calle
ing Hne number, g progress switeh in said seridet
for progressively associating the registering
means of the sender with szid printer for con--
trollirig’ said printer to print characters ofi a toll
ticket in accordance with the registered data, a
plurality of calling line identifiers, means for gs-
sociating an idle one thereof with the seized
sender 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 effective if said identifier fails to identify
said line to disconnect it from said sender and
a monitoring operator’s position comimon to all
of said senders, means operative in theé event
said second identifier fails to identify the calling.
lirig to conhect said sender with said opergtor’s
bosition, 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

70

5

sald 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, a 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 & toll
ticket in accordance with the registered data,
means for identifying the calling line and for
eontrolling 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 assocciat-
ing a trunk when seized with an idle sender,

means in said sender for registering data relat-

ing to the established connection ineluding 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
dicits of the calling line number in said sender,

means for thereupon releasing said identifier, &

timing circuit, means in said trunk operative in
response to said timing cireuit 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 opera,tive 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 q calling
line, a trunk having a toll ticket printer, switch-
ing means for establishing a connection from said
calling line over said frunk to g called line, a piu-

rality of senders, means for associating a trunk
when seized with an idle sender, means in said-

sender for registering data relatmg to the estab-
lished connection, means for establishing control

circuits from said sender to said printer over.

which- said printer is confrolled 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 prinier whereby said connectmn is
handled on g non-ticketed basis.

17. In an automatic ticketing system a ca,lhng
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 SEWIGE until restored by a ma,intenance
man. |

18. In an automatic ticketing system a calling
line, a trunk, switching means for establishing g
connectmn 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, & mofor-driven cam shaft
operable in response to the operation of any one
of said start relays, contacts closable by the cams
on said cam shafi at the expiration of different
time intervals and timing relays controlled by
said contacts for confrolling functions of said
sender at the ends of predetermined fime inter-
vals-initiated by the operation of dlﬁerent ones
of said start rel&ys |
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