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2,370,712 ~
AUTOMATIC TOLL TICKETING SYSTEM
~Aloysius J. Busch, Madison, N. J., assignor ‘to Bell

: Telephone Laboratornes, Incorporated
y a ~ 27 York, N. Y., a corporation of New York .

New

-Application January 27, 1943, Sérial No. 473,689
(CL 179—17.1) -

7 Claims.

This mventwn relates to- automatic tlcketing
systems and more particularly to a system for
supplying certain classes of subscribers with toll
charge data for completed toll calls.as soon as
practicable affer conversation has termmated on
such calls. - ’

As fully disclosed in the apphcation of J.'W.
Gooderham, Serial No.: 448,782, filed June 27,
1942, it -has been proposed to enable subscnbers
to establish .toll calls -to nearby toll points by
dialing. This is accomplished through the pro-~
vision of a group of automatic ticketing trunks
each having -a toll ticket printer, which trunks
are outgoing from-an office and have access to

all of the nearby toll offices to which subscrlbers .
An idle one .

are given access on a dlahng basis.
of these trunks may be seized for the extension of
a connection in response to the dialing of one, two
or three digits of the- office” de51gnat10n ‘of a
wanted line terminating in an office of the nearby
toll area and from which trunk a connection is
extended by selector switch . equipment. The
selector switch equipment by which a.connection
is extended from a ticketing trunk is controlled

by senders, an-idle one of which is associated :

with -the trunk by a trunk-ﬁnder individual to
the sender when the trunk is taken for use. The
sender is eqmpped with registers to.register all
of the digits of the wanted line number dialed by

a_calling subscriber, digits of the calling sub- -

seriber’s -number and other data required on.a
toll ticket and with apparatus for controlling the
ticket printer of an. associated trunk to print toll
tickets. For - reconstructing office, - code  digits
dialed by a.calling subscriber, for securing the
identification of the calling line, and for trans-
ferring this information to a sender seized to
serve a call, a plurality of identifiers is prov1ded
an idle one of which is associated with a sendey
upon the seizure of the sender.

Since the trunk-ﬁnder -does not afford suffi-

10

20
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The toll tickets printed by the ticket printer of
all of the trunks which relate to toll calls made
by all subscribers of the office: or office building
which such trunks serve are periodically trans-
mitted to the business office of the operating tele-~
phone company where they are used to prepare
the monthly bills for telephone serv1ce for the
several subscribers’ accounts.

There are certain classes of subscribers Who
should receive the prepared toll tickets as soon
as practicable following the.completion of the
calls for which the tickets have been printed.
For example, if a hotel guest should make a toll
call through the private branch exchange switch-
board: facilities of a- hotel whose exchange lines
extend to an office served by an automatic ticket-
ing system of the type just ‘deseribed, it is desir-
able that information concerning the charge for ,
such a call be secured by the private branch ex-
change attendant as soon..as possible following
the termination of the call in order that the
charge may be placed upon the ‘guest’s hotel bill
before he checks out. ‘Since the automatic ticket-
ing equipment as. heretofore proposed does not
enable the ticket information to be readily and
speedily sent to an originating calling ‘subscriber, -
it has been proposed to. handle toll calls Arom

" such private branch exchanges on the usual man-

30

35

40

cient control paths between an identifier and &

calling trunk to enable informatlon to be trans-
‘mitted to. the identifier from the trunk for re-
constructmg the called office code digits dialed by
a calling subscriber, .a p]urality of identifier-
trunk-connector circuits is provided for connect-
ing. the identifier taken for use directly with g
- calling one of the trunks.. Also a plurality of
‘sender-trunk-connector circuits is provided for
connecting the sender taken for use directly with
‘the calling one of the trunks for enabling the
sender to control the ticket printer of the trunk
- in accordance with the registrations set:up in the
sender, .

45

50

55

ual basis, that is, by instructing such subscribers
to originate toll calls by dialing the “A” operator .
at the central office’ who then serves and times
the calls. At the termination of the conversation .
the private branch exchange attendant flashes
the “A” operator and requests the elapsed time
or charge for the call, . .

However, with automatic tlcketmg it is desir-

.able to relieve the AN operator of the work of

dialing the called number and of timing the call
by using -the automatxc tlcketmg facilities pro-
vided for this purpose. It is therefore the object
of the present invention to’ so modify the auto-
matic ticketing facilities that. the private branch
exchange attendant may obtain- the necessary
charge data without burdening the “A” ‘operator
with the unnecessary ‘labor of dialing up the con-
nection. -and then tlmmg ‘the _conversational
period.

In order. to accomphsh this each identxﬁer is
provided with additional class: of service equip-
ment for enabling it to determme if the calling
line is one-outgoing from a private branch eg- .

change for which immediate charge information

on.a completed toll call is desired and each sender ;
is also provided with an additional register relay
operable from an associated identifier in response




5

_to the detection of a call of the private branch
exchange class. The identifier is also arranged
to transmit a signal to the ticketing trunk on
such & private branch exchange call that the
trunk should not time the call or print a ticket
for it. Provision is, however, made for recording
the data required for printing a ticket in a re-
corder at an. “A™ epelators position . which is
arranged to édontrol & ‘special ticket printer at
the operator’s position to print a toll ticket.

In the operation of the ticketing system as
modified in accordance with the presen{ inven-
tion, a toll ticketing trunk wheén seizéd on 2
call from a private branch exchange line pro-
ceeds,
Gooderham application hereinbefore referred to,
to seize an idle sender over a trunk-finder, to
associate such sender with an'idle idéntifier over
a sender-identifier-connector and to associate the
identifier with the trunk over an identifier-trunk-
connector. The sénder then receives and regis-
ters the data ‘conceming ‘the wanted line as
dinled by ‘the calling- pnva.te branch exchange
attendant ‘and as reconstructed by the identifier
and the Identlﬁer proceeds to-identify the call-
ing Tine and the-class thereof-ahd to ‘cause the
registration of that data in the sender asso-
ciated therewith. As$oon as the -cotplete ‘data
concermng the calhng e has been registered
#h the ‘sénidet, the sendet proceeds to associate
{tself with the ‘calling trurk ‘over-a sender-trunk-
connector.” Since the -call is from a private
branch exchange lihe the identifier informs the
trink that it need not -time the ‘eall or print a
ticket bt 'prepares “the trunk to ehable the call
to be - tied by ‘timing ‘apparatis in & sepatate
recorder citcuit ‘at-an “A" operators ‘position.
The setider ‘#lso informs’ the -sender-frunk-gch-
nector ‘Gireutt, ‘modified in -accordance with-‘the
present ‘inVentith, that -t ‘should ‘transfer the
ticket prmter ‘control ‘comductors which it nor-
many extends from- the seénder to the ‘ticket
prmter of ‘the ca}lmg trink to’a 1ecofde1 at the
“A” operator s ‘pdsition.

The sender also estatﬂlshes & cxrcun; over the

‘Whmh is 1nstrumental in startmg 2} trunk finder
mdwxdual to ‘an 1dIe recorder ‘to “etimect ‘such
Tecorder wrth the calhng trunk ‘whereby -contirol

‘ciretitts’ and “a -talking path is -extentded from

‘the-‘trink ‘to the- ‘fecorder. “When “the ‘trunk-
Hhder Has ‘connected ‘with ‘the trunk ‘a multi-
“contact relay ‘in the sénder-trunk=connector cir-
‘iiit, ‘individual ‘to fHe-seizéd ‘recorder and com-
mon to the subgroup of trunks in ‘which ‘the-call-
‘g trink is located, is operated ‘to ‘complete the
‘extension-of - control cdnductors from the sender
‘to- the serzed recorder ‘Phe sender then pro-

“ceeds to ‘transfer all-data reglstered ‘therein re-

lating ‘to ‘the ‘toll éonhection ‘which has been
‘completed under the’ control of the sender to the
‘Seized recorder Whete ‘it is ‘registered.

Wheén ‘the- caned subscrlber “ghswers, the tim-
mg -apparatus- of the serzed recorder is started

“and. Proceeds ‘to ‘tilne the cail “until the call is

‘terminated and to make 'a ‘régistration of ‘the
elapsed time. When the call is termindted a
termmatmn ‘stgtial ‘is'ttanémitted to the recorder
‘whereupon-a’ calling Iathp-appearing on the “A”
operators switchbodrd’ position is lighted to in-
“dicate -to her ‘that data- for ‘& completed 'toll
‘call has ‘been tecorded ‘in ‘the recm’der to which
the -lighted “lamp “is ‘individual. The operator
“thén ‘plugs ‘tHe “answering- plug of “one of “her

regular cord ‘circuits info such Jack “whergupon

in the manner fully described in the ;

10
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the recorder becomes associated with a ticket
printer at her position and proceeds to control
such ticket printer to print data concerning the
completed toll call on a toll ticket. As soon
as the ticket is completed the “A” operator com-
putes the charge or reads the elapsed time of
conversation from the ticket and verbally gives
the- private branch exchange-attendant the re-

quired information. Upon feceiving the data the
private branch exchange attendant disconnects,

 whereupon, the “A” operator disconnects and the
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€lapsed time switches ‘of the -recorder,
‘showing the elapsed ‘time switches which .are set

connection established to the ticketing trunk is
released.. The recorder and position ticketer and
control circuits also release.

As an alternative method of procedure the
private branch exchange attendant may discon-
nect immediately upon the termination o the
conversation, the connection to the ticketing
trunk, however, being held under the control of
the recorder. Aftel computing the charge for
the call-the “A” operator may ‘then originate a
call tc the private branch exchange to- inform
the attendant of the ¢harge for the call.

‘For a -clearer understanding of :the invention
reference may be had to the following detailed
description faken in connection with the accom-
panying drawings in -which:

‘Fig. 1 shows schematically & private branch
eXchaiige, 4 line-finder and selector switches by
which a-connection may be extended- from a line
‘outgoing from the -exch'ange to an automatic
ticketing trunk;

Fig. 2 discloses such ‘portions of an automatic
ticketing trunk as are esséntial to an under-

standing of the invention;

Fig. 3 shows a trunk-finder md1v1dua1 to a
recorder for ‘connecting -such recorder o the
trunk of Fig. 2; -

Fig.. 4 shows ‘only -such portlons of a thou-
sands number circuit, common number connec-
tor, identifier, identifier-trunk-connector, sender,
‘sender~identifier-connector and sender-trunk-
finder as‘are es»entlal to an undexstandmg of
the invention;

Fig, 5 shows a sender-trunk-connector circuit
modified in accordance ‘with the invention;

Figs. 6 to 190, inclusive, show the circuits of
a- recorder, Figs. ‘6, 7 and ‘8 showing cross bar
registers for registering itéms of -information

‘coficerning ‘an ‘established toll cennection trans-

‘ferred thereto from ‘the sender and from the
Pig. 9

ynder the control of -the associated trunk fol-

Jowing the ‘response-of the «called ‘subscriber, and
“Fig. 10 showing ‘the progress -switch -of the re-.

corder. Fig. 10 :also shows 4 -cord -circuit of

ign A" :operator’s position-and the ticket: prmter

of -such operator’s -position; -and
Fig. 11 is a diagram showing ‘how the several

figures - of ‘the drawings -shotild ‘be -arranged to

cOmpletely disclose the ‘invertion.
"The -line finder 101 ‘and selector ‘switches 102,
-F93, and 104 schematically disclosed 'in Fig. 1 are

of the -well-known step-by-step type, the selector
‘switches ‘being -directly operdble in response to
dial 1mpulses ‘to-edtablish-either local connections

within the locsl office or connections'to toll ticket-
ing trunks ‘over which connections may be further
extended to -subscribers’ lines terminating ‘in
offices of the nearby toll area. Thesender-frunk-

‘finder 400 of Fig. 4'is of'the double brush step-by-
‘step-type more fully-disclosed in Fig. 3.

The common number connector 414, the iden-
tifier-trunk-connector and the sender-identifier-
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connector of Fig. 4 are identical with the similar
connectors disclosed in full in the Geoderham ap-
plication hereinbefore referred to and the thous-
ands nuriber circuit 416, the identifier 402 -and
the sender 401 of Fig. 4 are substantially the same
as the similar circuits of the Gooderham applica-
tion except that provision is made in accordance
with the present invention to identify an addi-
tional class of private branch exchange lines and
to register such additional class first in the iden-
tifier and then in the sender at the time asso-
ciated therewith by a sender-identifier-connector.

‘The ticketing trunk, portmns of which are
schematically disclosed in Fig. 2, is similar to the
trunk fully disclosed in the Gooderham applica-
tion except that the no-ticketing relay 207 there-
of when operated on a signal from the identifier
that no ticket for a particular callis to be printed
by -the ticket printer 208 of the trunk, as on a

- call of the private branch exchange class, trans- 9

fers the timing control from the-elapsed time
switches of the trunk to a possible connection
with the elapsed time switches of a recorder,

- The sender-trunk-connector circuit of Fig, 5

is one of a plurality effective.to associate g seized -

sender with a calling trunk.  One of these cir-
cuits would be provided for each subgroup of ten
ticketing trunks and that one of these circuits is
taken for use as determined by the operation of
the - sender-trunk-finder 489 in associating a
sender with the calling ticketing trunk. These
connector circuits are in general similar to the
corresponding circuits of the Gooderham applica-
tion but have been modified in accordance with
the present invention to control the starting of a
recorder-trunk-finder, such as is shown in Fig. 3,
if the private branch exchange register of the
sender is operated to indicate that the call is of
the private branch exchange class atid to provide
a transfer relay whereby the printer control con-
ductors usually extended by the connector circuit
to the printer of the trunk are transferred for ex-
tension to registers of a recorder, .

The elapsed time register switch 980 of Fig. 9
for registering the units digit of the elapsed time
of a toll call and the progress switch 1000 of Fig,
10 are of the rotary step-by-step type, the brushes
of which are advanced step by step upon the re-
lease of their- respective stepping magnets 901
and 100f. These switches are restored t0 normal
by the intermittent operation of their stepping
magnets to continue the forward rotation of their
brushes.
. Fig. 9 for registering the tens digit of the elapsed
time of a toll call is of the rotary step-by-step
type which is advanced step by step upon the
- release of its stepping magnet 951 and is restored
by the operation of its release magnet 952. More
particularly, the elapsed time switches 900 and
950 are similar to the corresponding switches dis-
closed in the frunk circuit of the Gooderham ap-
plication and the progress switch {800 is similar
to the progress switeh of the sender disclosed in
that application. :

The ticket printer 18050 associated with the “A”
operator’s position is of the type disclosed in the
U. 8. Patent to W. .J. Zenner, No. 2 309,688,
granted Feb, 2, 1943,

The registers disclosed in Figs. 6, 7 and 8 are of
the cross bar type each having one hundred sets
of cross-point contacts arranged coordinately in
ten vertical rows. of ten sets each. A contact set
in any vertical row is selectively operable by the

conjoint operation of a horizontal bar under -the

control of a select magnet such as the magnet

<
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601 of Fig. 6 and of a vertical bar under the con-
trol of a hold magnet such as the magnet 61{:
The hold magnet of the three register switches

. also serve as a progress switch so that in response

to the repeated operation of the select magnets
contact sets In successive vertical I’OWS of the
registers are operated.

To enable a clearer. understanding of the in-

vention and the mode of its operation the manner

in which a toll ticket is prepared on a toll call
originating in & private branch exchange will how
be described. It will be assumed. that the private
branch ‘exchange indicated by the box 100 of
Fig. 1 serves a hotel and that a guest at the hotel
desires to secure a connection with a subscriber’s
line whose directory number is assumed to be

MAR-1345. . The attendant at the private branch -

exchange, to serve this call, causes a connection
to be established with the line 195 outgoing from
the private branch exchange switchboard and
terminating in the bank of a line-finder such as
101, The line-finder is thereupon started to find
such calling line and upon making connection
therewith -the usual dial tone is transmitted to
the private branch exchange to inform the at-
tendant that she may proceed to dial the digits
of the subscriber’s line number with whom the
guest desires a connection. It will be assumed
that in response to the dialing.of the office code
letter M the selector switch i02 is operated to
select an idle ticketing trunk {08, portlons of
which are disclosed in Fig. 2.

- Upon its seizure the line relay (not showh)- of
the trunk is operated and causes the starting of
the sender-trunk-finder associated with an idle
sender to hunt for and cohnect with the séized
trunk 106, It will be assumed that the trunk-
finder 400, the brushes only of which are disclosed
in Fig. 4, and which switch is associated with the
sender, portions of which are illustrated ‘within
the dot-dash rectangle 461 of Fig. 4, makes con-
nection with the trunk (66. Also upon the seiz-
ure of the trunk, the sleeve relay 208 thereof,

- which is individualized to the terminal bank ap-

pearanec of the trunk in the sizth level of the
first selector 102, is operated in a circuit which
may be traced in part from ground applied over
the test or sleeve brush of selector (82, over the
sleeve conductor 261 of the trunk {98, over ‘the
upper normal contacts and through the upper
winding of relay 2088, through the winding of’
relay 202 to battery and in parallel with the
winding of relay 202, over the back contact of
relay 202 and through resistance 283 to battery.
Relay 2006, upon operating, locks from battery
through its lower winding and over its upper
contacts to ground connected to conductor 204
through the operation of relay 205, which latter
relay operated following the seizure of the trunk
106 and the operation of the line relay of such
trunk. The locking ground for relay 200 is also
connected over its lower contacts to sleeve con-
ductor 261 of the trunk {66 for holding the oper-
ated line finder 121 and selector switch 102 from
releasing. The sleeve relay 20§ 2lso prepares a
circuit over its inner lower contacts over which
the identifier is given information concerning the
digit values of the. code letters chaled to extend
a connection to the trunk [086.

Following the seizure of the trunk (86, the
next digit dialed by the private branch exchange
attendant is registered -in a - digit register (not
shown) but forming a part of the trunk. In the
case assumed, the digit thus. registered is the
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second code letter “A” having a numerical value
of 2. In the meantime the sender 481 has be-
come connected to the frunk by the trunk-finder
400 and. the remaining digits of the wanted line
number, that is, the third code letter R, having
a digit value of 7, the thousands digit 1, the hun-
dreds digit 3, the tens digit 4 and the units digit
5, become registered in dial pulse registers of the
sender. As soon as one digit has been: registered
in the: Sender 481 it causes the connection of the
sender to an available calling line identifier over
contacts of a4 sender~-identifier-connector. . It wiil
be assumed that the identifier, a portion of which
is disclosed within the dot-dash rectangle 402, is
taken for use and is connected to the sender 461
over contacts of the multicontact relay 403 con-
stituting a portion of the sender-identifier-con-
nector.  Upon its seizure the identifier becomes
connected to the ticketing trunk-{88 serving the
assumed toll call over contacts of the multicon-
tact relay 404 forming a part-of the identifier-

trunk-connector circuit which serves the sub-

group of twenty ftrunks in which the trunk 16§
is located and as determined through the setting
of the sender-trunk-finder 490.

With the sender connected to the trunk over
the brushes of the trunk-finder 498 and the pref-
erence relay (not shown) of the identifier-trunk-
connector which is individual to the identifier 482
operated, the circuit of the identifier-connector
relay 206 of the ftrunk is completed and such
relay operates. With relay 206 of the trunk and
multicontact relay 404 of the identifier-trunk-
connector both operated control circuits are es-
tablished from the trunk to the identifier. Over
ond’ of these circuits battery is applied from the
identifier over a conductor of cable 486, contacts
of relay 404, conductor 498 of cable 437, the upper
No. 4, contacts of relay 206, the inner lower con-
tacts of sleeve relay 200, conductor 489 of cable
4017, contacts of relay 484 and over a conductor of
cable 406 to the identifier over which circuit the
identifier is given information with respect to
the office code letter which was dialed to seize
the trunk (06, in the case assumed that the
single office code letter M was dialed. Over an-
other of the circuits, batiery is applied from the
identifier over another conductor of cable 45§,
contacts of relay 404, conductor 410 of cable
497, the upper No. 3 contacts of relay 288, thence
over the brush and a bank terminal of the digit
register of the frunk (not shown), assumed to
have been set to register the second code letter
A, thence back over 2 conductor of cable 487,
contacts of relay 484, and a conductor of cable
406, to a register relay in the identifier 492
whereby the second code letter A, having the
numerical value of 2, registered in the trunk reg-
ister, is transferred to the identifier. The set-
ting of the first dial pulse register of the sender
401 in which the third code latter R was reg-
istered, is also transferred over circuits estah-
lished between the gender snd the identifier over
contacts of relay 403 of the sender-identifier-
connector to set g register in the identifier. The
identifier now having all of the data which it
requires to reconstruct all of the office code letters
of a wanted line number dialed by the private
branch exchange attendant, proceeds to recon-
struct such office code letters inn digital form and
to set registers in the sender 491 to register such
digits. In the case assumed certain of the called
line number registers of the séender are set from
the identifier to register the called office code
digits 6, 2 and 7, the remaining numerical digits
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of the wanted line number being registered. in
the dial pulse registers of the sender. :
When the identifier was seized, it also estab—
lished a circuit from the 270-cycle source of al-
ternating current 411, over contacts of multlcon-
tact relay 404 of the identifier-trunk-connector,
conductor 442, the upper No. 1 alternate contacts
of identifier-connector relay 266 of the trunk {08,
over the upper and lower contacts. of sleeve relay
200, sleeve conductor 204, and thence over the
connection established over brushes of selector
102 and line finder 10i to the sleeve conductor
108 of the private branch exchange line {05 to
mark this line as calling with respect to the iden-
tifier 492. The identifier then proceeds over con-
tacts of a tip or ring field relay 4i3 of the com-
mon number connector 4i4, and back contacts
of relay 415 of the thousands number circuit 416
to test for the presence of the identification tone
current on the sleeves of lines terminating in
the thousands coils 417 of the thousands number
circuit of all office units located in the same of-
fice building and fto make regisirations of the
office unit and thousands group in which the cali-
ing line 105 is found. In accordance with the
thousands group vregistration the thousands
group connector relay 418 in the thousands num-
ber circuit 4i6 in which the sleeve conductor
branch 109 of the calling line appears, is oper-
ated whereupon the identifier proceeds over con-
tacts of relay 419 of the common number circuit
414, and contacts of relay 418 of the thousands
number circuit 416, to test for the presence of
identification tone current on the sleeves of lines
terminating in different hundreds coils 428 of the
selected thousands number circuit and to make a
registration of the hundreds group in which the
sleeve conductor branch (89 of the calling line
appears. When the hundreds group registration
has been made the identifier operates the corre-
sponding hundreds group relay 421 of the thou-
sands number circuit and then proceeds over cir-
cuits established over its contacts and contacts of
relay 418 to test for the identification: tone cur-
rent on the sleeve conductor branch 109 of the
calling line to determine the tens group of the
selected group and the line terminal position
therein and to make registrations thereof. The
identifier thus identifies the office unit and the
connector terminal number of the calling line.
At the same time that the identifier is deter-
mining the identity of the calling line it is also
funetioning to determine the class of such line.
All central office lines which serve private branch
exchanges, such as the line 105, each has the
branch of its sleeve conductor, such as the branch
109, -connected through a condenser-resistance
network comprising a condenser 422 and resist-
gnece 423 to a contact of the hundreds connector
relay which serves the hundreds group in which
such line is located and is thus extended upon
the operation of the hundreds group relay, for
example relay 421, over contacts of the class con-
nector relay 424 of the common number cireuit,
through the filter 425 and the primary winding of
the input transformer 426 of the amplifier de-
tector circuit 427, and through the filter 425 to
ground. The tone current applied to the sleeve
conductor 108 of the private branch exchange
line from the source §{1 at the identifier is thus
impressed upon the input circuit of the amplifier
tube 428, is amplified by such tube and impressed
upon the input circuit of the detector tube. 429
which responds and causes the operation of the

anode relay 430. Relay 430 upon operating .in
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turn operates relay 431 to regrster the fact that
the call originated on a line of the prlvate branch
exchange class, .

Relay 431 upon’ operatmcr estabhshes a 01rcu1t
from ground over its upper contacts, contacts of
.relay 404 of the identlﬁer-trunk-connector con-
‘ductor 432, the No. 5 upper contacts of the iden-
tifier-connector relay 206 of the trunk 106, to
batfery through the lower winding of the no-
ticketing relay 207 which operates and locks over
its upper front contact to.ground over the inner
upper contacts of relay 205. The operation of
relay 207 informs the trunk that no ticket for the
call is to be printed by the ticket printer 208 of
the trunk and that the elapsed time registering

switches of the trunk need not therefore be set -

following the response of the called subscriber.

Relay 431 also establishes a circuit from ground
over its lower contacts and contacts of relay 403
of the sender-identifier-connector - to battery
‘through the winding of the private branch ex-
change class relay 433 of the sender 401, which
relay operates and locks over its inner lower con-

tacts to the off-normal ground bus bar of the
sender. As soon as all of the calling line identi- .

fication digits have been registered in the iden-
tifier 402, such registrations are trans jerred over
circuits extending over contacts of relay 403 of
the sender-identifier-connector to ah office unit
and numerical digit registers.in the sender 401 to
register in the sender the identification digits of
the -calling private branch exchange line. As
soon as all of the registrations have been trans-
ferred to the sender, the sender-identifier-con-
nector relay 403 is released whereupon the iden-
tifier 402, common number connector 414, thou-
sands number circuit 416 and identifier- trunk-
connector are released. Relay 434 of the sender
is also operated to initiate the operation of one
of the sender-trunk-connectors to establish addi-
tional control paths from the sender to the call-
ing ticketing trunk.

It will be assumed that, as determined by the
setting assumed by the sender-trunk-finder- 400
in connecting the. sender. 481 to the trunk 106,
access to the subgroup -of ten trunks in which
the trunk (0§ is located may be secured through
the sender-trunk-connector circuit. of Fig, 5,

s

5 .

- of the trunk With multicontact: relays 502F

io

20

and 505 both operated a plurality of circuit paths
are prepared between the sender 481 and the .
trunk 106 which are ordinarily employed on a

‘call for which the ticket printer 208 of the trunk

is to print.a ticket to control the operation of
the ticket printer in accordance with toll data
registered in the sender.. The operations of the

-circuits thus far described are brought about in

the manner fully described in the application of
Gooderham hereinbefore referred to with the ex-

ception of the operations just described incident

to the operation of the private branch exchange
class register relay 43! of the identifier.

Since the-call under consideration is assumed
t0.be from..a private branch exchange line and
private branch exohar;ge class register relay 433
of the sender has therefore been operated, then
with multicontact relay 502F operated, a circuit’
is established for transfer relay 508 of the sender-
trunk-connector circuit, extending from battery
through its winding over the No. 1 contacts of
relay -502F, conductor 439, over the inner lower
front contacts of relay 433 to the locking ground
of relay 433. Relay 508 thereupon operates and
transfers the control conductors which have been
extended from the sender over the Nos. 3 to 17

. contacts of relay 502F, from their connection over

30

%

e

there being ten of such mrcmts if there are one .

hundreq ticketing trunks, - Therefore, when Tre-
lay 434 operates, a circuit is established from
battery over its upper contacts, the upper brush
of the sender-trunk- finder 400, over the lower

contacts of relay 434, conductor 435, through the .

winding of preférence relay B500F of the sender- 5%

trunk-connector circuit appertaining to the sub-

group of ten trunks in which the trunk 106 is’

. located and which relay is individual to the first
sender 481, to ground over the inner upper normal
contacts of preference relays of such connector

circuit individual to other senders,; such as relay

509L individual to the last sender, if the sender-
. trunk-connector circuit is not being used by an-
other sender. Relay 500F, upon operating, locks
over its inner upper alternate contacts to ground,
establishes' a circuit from battery through re-
sistance 501, over its inner lower front contact,
to ground through the winding of multicontact
relay 902F, and establishes a circuit from battery
through resistance 583 over its middle upper
front contact, conductor 436, brush 437 of the
sender-trunk-finder 498, conductor 438, through
‘the. winding of multicontact relay 505 allocated
to the calling trunk 186, over conductor 209 to
.ground at the back contact of tip party relay 210

‘G
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contacts of ‘relay 505 to the ticket printer 208
of the trunk .106, to the multipled contacts of
the recorder connecting relays 50TF to §071. A
start circuit is also -established to start a trunk--
finder individual to an idle- recorder. -

It will be assumed that the recorder-trunk-
finder 380 of Fig. 3 which is the first choice pref-
erence for the subgroup of trunks in which the
calling trunk is located and which subgroup of
trunks is served by the. sender-trunk-connector
of Fig. 5 isidle. A circuitis therefore established
from ground over the back contaét of relay 440
of the sender, over. the upper front contact of
relay 433, conductor 441, the No. 20 contacts of
relay 582F; the No. 28 contacts of relay 505 and
conductor 508 to battery through the winding of
trunk group relay 301. Relay 301 upon operat-
ing establishes a circuit from ground. over the .
upper hack contact of relay 302, the upper con-
tacts of relay 301, over 1n—start conductor 303,
over the middle normally -closed: contacts of the
test ‘and busy -jack 304 .of the trunk finder 300,
the inner upper normal contacts of relay 305,
through the winding of start relay 306 to battery
and ground. . .Relay:306. upon operating connects
ground over its inner upper front contact to con-.
ductor 307 and causes the operation of the step-
ping relay 308 in 3 circuit extending from ground
over its lower front contacts, interrupter contacts -
of vertical magnet 309, interrupter. contacts of
rotary magnet 310, lower winding of relay ‘308 to
battery and ground over the inner lower back
contact of relay 305. Relay 308 upon operating
causes the operation of the vertical stepping
magnet 389 over a circuit extending from ground .
over the lower contacts of relay 306, over the con-
tacts of relay 308, the upper back contact. of re-

- lay 314, through the winding of magnet 389 and

70
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to battery over the inner lower back contact
of relay 308, 'I’he brush shaft of the finder is
thereby lifted one step, placing the commutator
brush 312 on the first wired seﬁment of the verti-
cal’ commutator 313. The vertical off- necrmal
springs 314 are now operated to their, alternate
positions ang the circuit of relay 308 is opened at
the interrupter contacts of magnet 309. Relay
308 now ‘releases in turn ‘releasing magnet 3908
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which in turn recloses the circuit of relay 308,
relay 308 then reoperating and causing the re-
 operation of magnet 308. In this manner mag-
net 3098 is repeatedly operated and released to
advance the brushes upwardly step by step until
the commutator brush 3(2 engages the segment
315 to which ground has been connected through
the operation of the trunk group relay 301,
whereupon a circuit is established from ground
on such segment over brush 312, through the
lower winding of relay 8!{, over the interrupter
contacts of rotary magnet 310, through the lower
winding of relay 308 to batfery and ground over
the inner lower back contact of relay 305. Relay
308 is thus held operated to prevent further step-
ping and relay 31{{, which is slow o operate, op-
erates after an interval sufficient to permit the
switch brushes to cease vibrating following the
completion of their last vertical stepping move-
ment and before they are started on their rotary
stepping movement.

When relay 311 operates it locks in a circult
from battery over the inner lower back contact
of relay 305, through the winding of magnet 309,
through the upper winding and inner upper
front contact of relay 3(1 to ground at the lower
contacts of relay 306; opens at its inner lower
back contact the circuit extending over the lower
contacts of the off-normal springs 3t{4 through
the winding of release magnet 316 and transfers
the stepping circuit contro! of stepping relay 308
from the vertical magnet 309 to the rotary mag-
net 310, With stepping relay 388 now operated
the circuit of the rotary magnet 310 may be
traced from ground over the lower contacts of
relay 306, contacts of relay 308, upper front con-
tact of relay 3tt through the winding of magnet
310 to battery and ground. Magnet 318 upon
operating advances the brush sets of the finder
300 one step in a rotary direction and opens at its
interrupter contacts the holding circuit for re-
lay 308 previously traced and the operating cir-
cuit thereof extending from ground over the
lower contacts of relay 306, the interrupter con-
tacts of magnet 309, the interrupter contacts of
magnet 318, the lower winding of relay 308, to
battery over the inner lower back contact of re-
1ay 305, whereupon relay 308 releases in turn re-
leasing magnet 310. Magnet 310 upon releasing
reestablishes the operating circuit of relay 308
which in turn reestablishes the circuit of mag-
net 310 to advance the brush set another step
in & rotary direction. In this manner the brush
sets are advanced step by step until the test
brush 317 encaounters the test terminal 318 of
the calling trunk.

It has been assumed that the calling trunk
of Fig. 2 appears in the last terminal set of the
bank levels of the trunk finder 300 correspond-
ing to the commutator segment 315, which levels
are partly shown, and therefore when the brush
sets have been stepped vertically to a position
opposite such levels in the banks as illustrated
and have heen advanced ten steps in the rotary
direction into engagemenf with the last termi-
nal sets of such levels, g circuit will be estab-
lished from battery through the winding of re-
lay 440 of the sender, over. the inner upper front
contact of relay 433 of the sender, conductor 442,
the No. 19 contacts of relay 502F, the No. 27 con~
tacts of relay 505, conductor 509, to the test ter-
minal 318, thence over test brush 311, through
the lower winding of relay 319, the upper back
contact of relay 305, through the upper wind-
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ing of relay 308 to ground on conductor 307. Re-
lay 308 is held operated over this circuit to pre-
vent further rotary stepping of the. switch
brushes and relay 319 operates sufficiently to
close its inner upper contacts thereby establish-
ing a circuit from battery through its upper
winding and over such contacts, over the lower
contacts of rotary magnet 3{0 and .contacts of
relay 308 to ground over the lower contacts of
relay 336. Both of its windings being now en-
ergized, relay 319 fully operates to extend con-
trol conductors 211 to 2186, inclusive, of the trunk,
over brushes 320 to 325, inclusive, of the trunk
finder 380 and the contacts of relay 318 fo con-
ductors 326 to 331, inclusive, extending to the
recorder shown .in Figs. 6 to 10, inclusive; to
cause the operation of relay 305 in a circuit ex-
tending from ground over-the off-normal springs
314, the No. 3 uppér front contact of relay 319,
through the lower winding of relay 305 to bat-
tery and ground; to open at its upper No, 3 back
contact another point in the circuit of release
magnet 316 and to prepare a locking circuit for
itself over its upper No. 1 front contact which
will be effective following the operation of relay
305.

Relay 3¢5 upon operating extends a connec-
tion from conductor 509, over bank terminal 318
and brush 317, the upper No. 2 contacts of relay
319 and the upper front contact of relay 305 to
conductor 307 extending to the recorder; com-
pletes the locking circuit of relay 318 extending
from battery through the upper winding and No.
1 upper contacts of such relay, over the lower
front contacts of relay 305 to ground on conduc-
tor 307; opens the circuit through the lower
winding of relay 319 to the test brush 317; trans-
fers at its inner upper contacts the in-start con-
ductor 303 from the winding of the start relay
306 to the out-start conductor 332 and through
the upper winding of relay 305 to battery at the
upper back contact of relay 333; at its inuner
lower back contact removes battery from the
windings of relays 308 and 3if and from the
vertical magnet 398 and-at its upper front con-
tact shunts the upper winding of relay 308. Re-
lays 308 and 3t now release and relay 206 being
slow to release releases after an interval suffi-
cient to allow ground to be applied to conductor
307 at the recorder to hold relay 319 and relay
440 of the sender operated. When relay 3{i re-
leases the continuity of the out-start conductor
is established at ifs-lower contacts whereby if
a second trunk in the same subgroup should be
in a calling condition ground placed on the in-
start conductor 383 will be eifective to start the
second trunk-finder of the same subgroup of
finders if it is idle, over a circuit extending from
conductor 303 over the middle normal contacts
of test jack 304, the inner upper front contacts
of relay 305, the lower normal contacts of relay
311, conductor 332, the lower normal contacts of
test jack 384, the middle normal contacts of test
jack 304’ associated with the second trunk-finder
of the same trunk-finder group and over the in-
ner upper normal contacts of relay 305’ to the
start relay of such finder corresponding to relay
306. When relay 440 of the sender operated as
previously described, it opened the previously
traced circuit for group relay 304 and that relay
releases if no other trunk of the same subgroup
is at the time seeking connection with a recorder:

With relay 318 of the recorder-trunk-finder
300 operated a circuit is now established from
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. ground through the upper windmg of relay 908,

-conductor 327, the No. 5 upper contacts of re-
lay 319, brush 321 of the trunk-finder, condtic-'

tor 212, thence over the tip conductor of the con-
nection - established- over tip brushes of the
selector 102 and line-finder 181 to the private
branch exchange {00 and returning over ring
brushes of the line-finder and selector, ring con-
ductor 213, brush 322 of the trunk finder, the
No.-4 upper contacts of relay 319 and conductor
328 to battery through the loweér winding of
relay 968. Relay 898 operates and closes an
obvious - cireuit for slow-to-release relay 908
which operates, locks over its inner upper con-
tacts and conductor 918 to ground over the back
contact of relay {0808: connects ground over ‘its
upper contacts to conductor 337 to hold the oper-
ated relays of the trunk-finder 300 and relay
440 of the sender; supplies oﬁ-norma.l ground
for apparatus of the recorder; -connects ground
over-its inner lower contacts to conductor- ‘329,
thence over the lower No. 3 contacts of relay

319, brush 323 and conductor 24 to conductor
204 for providing holding ground for the oper-

ated selector switch 102 and the line-finder 101,
and over its upper middle contacts establishes a
crrcult from ground over conductor 234, the
No. 2 lower contacts of relay 2319, brush 335, con-
ductof 218, over the No. 1 contacts of relay ‘505

of the sender-trunk-connector circuit to bat-

tery through the winding of relay 507F. Relay
S0TF thereupon operates to complete the exten-

- sion “of control' conductors from the sender 1o

the" recorder which hag beén connected to ‘the
trunk by the recorder-trunk-finder 309. With

relay BO0TF operated, a circuit is established from
‘ground over its No. 1 contacts, the No. 1 con-

tacts of transfer relay 58§, the No. 2 ‘con-
tacts of relay 502F, conductor 443 and through
the lower contacts of the private ‘branch ex-
change register relay 423 of ‘the ‘sender to ad-
vance the progress switch of the sender to “its
first control position for ‘transferring the first
item ‘of information ‘concerning the established
toll: connectmn which -has been 1eg1stered in the
sender to the recorder.

It will be assumed that the sender has regis-
tered the following data: calling office code digits

- 2835 ‘calling line- numerical digits 8095; - sender

No. 00; identifier No. 0; called office code digits
627; called line numerical digits 1345 digit 5
mdvcatlve of the class of the calling line and
digit 2 mdmatrve of the charge rate for tha injtial
‘period of conversation snd that the month day
and hour circuit which becomes associated. with
the sender has régistered the date and time when
the call was made as 9.36 o’clock on December 25
as indicated by the digital settings of its registers
1225086. .The progress switch of .the sender
‘therefore proceeds fo control the registration of
digits in the selected recorder in accor dance with
this registered information. . The progress switch
of the sender as fully disclosed in the Gooder-
ham application is arranged to first control a
ticket printer to print two asterisks on a toll

ticket to indicate the beginning of a new ticket -

and.to conrol the printing of dashes on the ticket

to separate the several itemg of information as

for example following the three digits of the
calling office code. It is not, however, necessary
to register the asterisk or dash characters in
reglsters of the recorder under the control of the
progress ‘switch of the sender since the control

of the printing of these characters st the proper -

points during the printing of a toll ticket by the
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position ticket printer. {050 may be readlly exer-
cised by the progress switch l000 of the recorder
as will later appear.

With the progress sw1tch of the ‘sender ad-
vanced to-its first control position as previously
described; ground is connected by the progress
switch to control conductor 444 over the No. 17
contacts of relay B02F, ‘the No. 16 front con-

tacts: of relay 508, the No. 16 contacts of. relay

501F, conductor 631 to battery through the wind-
ing-of relay 632. Relay 632 thereupon operates
and connects ground to.conductors 833 and 634
whereupon a- first - circuit - is established ‘from
ground on conductor 633 over the No. 12 con-
tacts of relay 50TF, the No. 12 front contact of
relay 508, the No. 13 contacts of relay 502F and
c¢onductor 445 to battery through the stepping
relay of the sender’ progress switch, and a second
circuit is established from ground on conductor
§34 over the No. 13 contacts of relay 501F,
the No, 13 front contact of relay 506, the No. 14
contacts of relay 502F, and conductor 446 to the
locking - contacts: of the  stepping relay.
stepping ‘relay of the progress switch of the
sender is. thus controlled to cause the:advance
of the brushes of such switch to their next con-
trol position and to open the circuit of relay 632
of the recorder in the manner fully disclosed in
the Gooderham application above referred to.
With the brushes of the progress switch in their
next control position, relay §32 of the recorder
is again operated and under its control the
progress switch is again advanced anocther ‘step

10 ‘a position-for. controlling the reglstratlon of ‘

the first calling office code digit. -

It has been assumed-that the first digit of the
calling office code as registered in the sender is 2.
Therefore, ‘a circuit is established from  ground
over a brush of theprogress switch and under the

control of the office unit register of the sendsr to -

control conductor 452, over the No. 4 contacts of
relay 502F, the No. 3 front contact of relay 506,
the No. 3 contacts of relay 507F, conductor 622,
through the windihg of the No. 2 select magnets
602, 792 and 802 in paralle] to battery. These

: magnets are energized to rotate their associated
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select bars and magnet 602 upon operating also
extends ‘its operating ground: over ‘its contacts,
conductor: 635, over the left normal contacts and
through the wmdmg of relay 636, and through
resistance 637 to battery. Relay 636 thereupon
operates and locks over its left alteinate contacts
and conductor 638 to ground-over the lower con-
tacts of relay 909. A circuit is also established
in-parallel with the winding of relay 636;
through the winding of relay 639 and resistance
640 to battery, but the winding ‘of relay 639 be-

ing shunted over its left back contact so long as h

ground is maintained connected to conductor 635
from the sender; relay-639 does not operate, With
relay 636 operated and relay 639 not operated,
a circuit is established from ground over.the right
front contact of relay 636, the right back contact
of relay 639, over the inneér lower normal contacts
and through the wmdmg of the first hold magnet,
611 of the register of Fig. 6 to battery. Hold
magnet 611 thereupon -operates, locks over its

inner lower alternate contacts to ground on con:
‘ductor . 638, rotates the first:vertical hold: bar

which in conjunction with the select bar operated

2

The .

N

by select magnet 602 operates the cross-point con-

tact set 641, and establishes a-circuit from ground

. applied from the sender over contacts of magnet
- 602 over the upper front contact of magnet: 611,

75

the’ upper back contact of magnet 612; the Ieft
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contacts of the operated cross-point contact set
841, conductor 642, through the winding of relay
643 to battery. Relay 643 thereupon  operates
and at its right contacts connec¢ts ground to con-
ductors 633 and 634 for controlling the advance
of the progress switch of the sender. When the
progress switch advances preparatory to con-
trolling the transfer of the registration of the
next calling office code digit, ground is removed
from control conductor 622 whereupon magnets
§02, 702 and 802 release and ground is removed
from conductor 635 whereupon relay 639 oper-
ates in a circuit from ground on conductor 638,
over the left alternate contacts of relay 636,
through the winding of relay 63% and resistance
640 to battery. With magnet 602 now released,
the operated cross- point contact set 641 is held
in its operated position by the hold magne$ 611.
The removal of ground from conductor 622 also
releases relay 643. '

It has been assumed that the second digit of the
calling office code as registered in the sender is 8.
Therefore, a circuit is now established from

1o

ground over a brush of the sender progress switch -

and under the control of the office unit register
of the sender to control conductor 458, over the
No. 10 contacts of relay 592F, the No. 9 front
contact of relay 506, the No. 9 contacts of relay

507F, conductor 628 through the windings of the .

No. 8 select magnets 607, 7108 and 808 in parallel
to battery. These magnets all energize to rotate
their associated select bars and magnet 688 upon
operating extends its operating ground over iis
contacts, conductor 635, over the left front con-
tact of relay 639 to a point between the winding
of relay 636 and resistance 637 whereupon relay
§36 is shunted down and releases, relay 639 now
being held operated from ground on conductor
635, over the left normal contacts of relay 635
and .through its own winding and resistance 640
to battery. With relay 636 unoperated and re-
lay 639 operated, a circuit is now established from
ground over the right back contact of relay 636,
over the right front contact of relay 639, over the
lower contacts of operated hold magnet 611, over
the inner lower normal contacts and through the
winding of hold magnet 612 tobattery and ground.
Hold magnet 612 thereupon operates, locks over
its inner lower alternate contacts to ground on
conductor 638, rotates the second vertical hold
bar which, in conjunction with the select bar
operated by select magnet 608 operates the cross-
point contact set 644, and establishes a circuit
from ground applied from the sender over con-
tacts of magnet 608, over the upper front contacts
of magnet 611 and 612, over the upper back con-
tact of magnet 613, the left contacts of the oper-
ated cross-point contact set 644, through the
winding of relay 643 to battery.. Relay 643 there-
upon operates and at its right contact connects
ground to conductors 633 and 634 for controlling
the advance of the sender progress.switch. When
the progress switch advances preparatory to con-
trolling the transfer of the: registration of the

next calling office code digit, ground is removed -

from control conductor 628 whereupon magnets
608, 798 and 808 release and ground is removed
- from conductor 635 whereupon relay 639 releases.
Magnet 608 upon releasing also opens the circuit
of relay 643 which then releases. With magnet
898 now released the operated cross-point con-
tact set 644 is held in its operated position by the
hold magnet 612. :

- It has been assumed that the third digit of the
calling office code as registered in the sender is 3.
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Therefore g circuit is now established from ground
over a brush of the sender progress switch and
under the control of the office  unit register of
the sender to control conductor 453,.over the
No. 5 contacts of relay 582F, the No. 4 front con-
tact of relay 598, the No. 4 contacts of relay S01F,
conductor 623, through the windings of the No. 3
select magnets 683, 703 and 803 in parallel to
battery. These magnets all energize to rotate
their associated select bars and magnet 6§83 upon
operating extends its operating ground over its
contacts, conductor 635, over the left normal con-
tacts and through the winding of relay 636 and
through resistance 637 to battery, whereupon re-
lay 635 operates and locks in the manner pre-
viously described. With relay 636 operated and
relay §39 unoperated, a circuit is now estab-
lished from ground over the right front contact
of relay 636, the right back confact of relay
639, the inner lower front contact of relay 61, the
lower front contact of magnet 612, over the in-
ner lower normal contacts and through the wind-
ing of hold magnet 813 to battery. Hold magnet
613 thereupon operates, locks over its inner lower
alternate contacts to ground on conductor 638,
rotates the third vertical hold bar which in con-
junction with the select bar operated by select
magnet 603 operates the cross-point contact set
645, and establishes a circuit from ground ap-
plied from the sender over contacts of magnet
603, over the upper front contacts of magnets
611, 612 and 613, over the upper back contact of
-magnet 614, the left contacts of the operated
cross-point contact set 645, through the winding
of relay 643 to battery. Relay 643 thereupon
operates and at its right contacts connects
ground to conductors 633 and 634 for controlling
the advance of the sender progress switch. When
the progress switch advances ground is removed
from control conductor 623 whereupon magnets
603, 703 and 803 release and ground is removed
from conductor 635 whereupon relay 639 op-
erates in the manner previously described. Mag-
net 683 upon releasing also releases relay 643,
With magnet 603 now released the operated
cross-point contact set 645 is held in its operated
position by the hold magnet 613. )

The sender progress switch in the terminal
position to which it has now been advanced would
normally be instrumental in controlling the ticket
printer of an associated trunk to print a dash on
a toll ticket to separate the three calling office
code digits previously printed on the ticket from
the four numerical digits of the calling line
number to be subsequently printed, but with the
sender connected to the recorder the progress
switch causes the connection of ground to con-
trol conductor 881, over the No. 16 contacts of
relay 582F, the No. 15 front contact of relay 508,
the No. 15 contacts of relay 50TF, conductor
646, to battery through the winding of relay 632.
Relay 632 thereupon operates and connects
ground to conductors 633 and 634 for controlling
the advance of the sender progress switch into a
position for controlling the registration of the
first numerical digit of the calling line number
in the register circuit of the recorder. Upon
the advance of the progress switch ground is
removed from control conductor 646 whereupon
relay 632 releases.

In the next four positions of the sender prog-
ress switch. assuming that the numerical digits
of the calling line number registered in the send-
er are 9, 0, 9, 5, control conductors 629, 630, 629
and 625 are successively grounded to cause the
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successive operation-of the select magnets 609;
610, 609 and 605 and the successive opera.tmn of
the hold magnets 614, 615, 616 and 611 under
the control of relays 636 and €39 in the manner
previously  described, whereby the cross-point
contact sets 641, 648, 649 and 650 are operated
to register the thousands digit 9, the hundreds

digit 0, the tens digit 9 and the units d1g1t 5 of

the calling line number,
Following the registration of the units digit

of the calling line number the sender progress

switeh is advanced into its next terminal position
in which position it would normally control the
ticket printér of an associated trunk to print a
dash to separate the calling line numerical digits
printed ‘on the ticket from the digits of the date
and time of ‘day to be subsequenly printed.” But
with the sender associated with the recorder, the
progress switch connects. ground to control con-

ductor 646 for operating relay 632, which, upon’
overating, ‘connects ground to conductors ‘633

and 634 for controlling the advance of the sender

10

9

gress switch, assummg that the tens and units
digits of the sender number are 0 and 0 and that
the number of the identifier used is also 0, con~
trol conductor 630 is successively grounded three

- times to cause the successive operation of the

select magnet T10 three times and the succes-
sive operation of the hold magnets 715, 116 and
TiT under the control of relays 636 and 639 in
the manner previously described whereby the
cross-point contact sets 725, 726 and 1217 are oper-
ated to register the sender and identifier number
digits 0, 0 and 0.

Following the registration of the - identifier

., number digit, the sender progress switch is ad-

15

vanced into its next terminal position in which
position it would normally control the titket
printer of the associated trunk to print a dash to

- -separate the digits of the sender and 1dent1ﬁer

20°

progress switch into a position for controlling |

the association of an available month, day and
hour "eircuit with the sender, as fully set forth
in- the Gooderham application hereinbefore ‘re-
ferred-to. Thereupon the progress switch is ad-
vanced into -its next terminal position prepara-
tory to controlling the registration in the re-
corder of the first digit of the month as secured
from the month, day and hour circuit. In'this
position and the next -six positions, -assuming
that the digits of the month are 1 and 2 to'indi-
cate the-month to be December, the digits of the
day of the month to be 2 and 5 to indicale’ ‘thei
25th day of the month, the digits of the hour of
the day to be 0-and’'9 to indicate the ninth hour
of the day and the digit of the fractional part of
the hour to be 6 to indicate thirty-six minutes
past the hour, control conductors 621{, 622, 622,
625, 630, 629 and 626 are successively grounded
by the progress switch to cause the successive
operation of the select magnets 801, 602, 602, 705,
710,709 and 706 ,and the successive operation of
the hold magnets 618,619, 620, Ti{, 712, 113 and
T{4 under the contro! of relays 636 and 639 in
the manner previously described.

hold magnets, cross-point contact sets 651,
653, 721, 122, 123 and 124 are operated.
Following the registration of the last digit of

652,

" the time of day as secured from the month, day.

and hour circuit the sender progress sw1tch is
advanced into its next position‘in which position
the ‘connection between the sender -and the

month, day and hour circuit is released and the
progress switch is then advanced into its next
terminal position in which it would normally:
control the ticket printer of the associated trunk’

to print a dash to separate the digits of the date
and time of day printed on the ticket from the
sender and identifier number digits to be printed
subsequently. - But with the sender connected
with the recorder the progress switch. connects
ground to control conductor 648 for operating
relay 632 which, upon operating, connects ground

Under- the
joint control of the operated select magnets and’

25

numbers printed on the ticket from the digits of
the called office code to be subsequently printed,
But with the sender associated with the recorder

. the progress switch connects ground to control

conductor §46 for operating relay 632 which, upon
operating, tonnects ground to conductors 633 and
634 for controlling the advance of the sénder
progress switch into g position for controlling the
registration of the first office code digit of the
called line number. Upon the advance of the

. progress switch ground is removed from control
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to conductors 6338 and 634 for controlling the ad-. .

vance of the sender progress switch into a pos1—
tiorl for controlling the registration in the re-

corder of the tens digit of the number of the 7
sender used for establishing the connection.

Upon the advance ‘of the progress switch ground

is removed from control conductor 648 whereupon '

relay 632 releases.
In the next three positions of the sender pro-

5

conductor 646 whereupon relay 632 releases. .
In the next three positions of the sender
progress switch assuming that the called office
code digits registered in the sender are 6, 2 and 7,
control conductors 626, 622 'and 627 are suc-
cessively grounded to cause the. successive opera-
tion. of the select magnets 106, 702 .and 7107 and
the ‘successive operation of hold magnets 718,
719 and 720 under the control of relays 636 and
€39 in the manner previously described whereby
the cross-point contact sets 128, 729 and 730 are
operated to register the.called office code digits
6,2 and 7. -
. Following the reglstratlon of the last called
ofﬁce code digit, the sender progress switch is ad-
vanced into its next terminal position in which
position it would normally control the cut mag-
net of g trunk to sever from the ticket roll the -
ticket -printed for the preceding call, but with
the sender associated with the recorder the
progress. switch connects ground to conductor
448 thereby establishing a cireuit from such con-
ductor over the No. 15 contacts of relay 5029,
the No. 14 front contact of relay 506, the No. 14’
contacts of relay BOTF, over conductor 654 to
battery through the winding of relay 632. Rélay
632 upon operating connects ground to condue-
tors 633 and 634 for controlling the advance of
the sender progress switch to its next terminal
position whereupon relay 632 releases. In this
position the progress switch normally controls
the ticket printer of the associated trunk to print
a dash to separateé the printed called office code
digits-from the called number numerical digits
to be subsequently printed. But with the sender
associated with the recorder the progress switch
connects ground to control conductor €46 for
operating relay 632 which connects ground to

" conductors 633 and 634 for controlling the ad-‘
"vance of the sender progress switch into a posi-

tion for controlling the- reglstratlon of the first
numerlcal digit of the called line number where-
upon relay 632 releases.

In the next four posﬂ:ions of the sender pro—'
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gress switch assuming that the called line .nu-
mericgl digits registered in the .sender are 1, 3,
4 and 5, cantrol conductors 621, 623, 628 and 625
are successively grounded 1o .cause the successive
operation of the select magnets 804,.803, 804 and
805 and the successive operation of hold magnets
814, 812, 813 and 814 under the control.of relays
636 and 639 in the manner previously .described
whereby the cross-point contact .sets .82, 822,
823 and 824 -are operated to register the .called
line numerical digits 1, 3, 4 and 5.

Following the registration of the last called line
numerical digit, the :sender progress switch is
advanced to its next terminal position in which
it normally controls the ticket printer of the as-
sociated frunk fo print.a dash to separate the
printed called line numerical digits from the elass
and rate digits to be printed subsequently. But
since the sender is .associated with the recorder,
the progress switch connects ground to control
conductor 646 for operating relay 632, which con-
nects ground to conductors 833 and 634 for con-
trolling the advance of the sender progress switch
into a position for controlling the registration .of
a digit indicative of the class .of the calling line
whereupon relay 632 releases.

In the next two positions of the sender prog-
ress switch assuming that the class digit of the
calling line registered in the sender is 5 and
that the digit indicating the rate to be charged
for the initial period of conversation for the call
as registered in the sender is 2, control condue-
tors 625 and 622 are successively grounded to
cause the successive operation of select magnets
805 and 802 and the successive .operation of hold
magnets 815 and 816 under the control of relays
§36 and 639 in the manner previously described
whereby the cross-point contact sets 825 and 826

are operated to register the class digit 5 and the

rate digit 2, respectively.
Following the complete registration of the dig-
its of the called office code ‘in the sender, the
sender caused the establishment of an operat-
ing circuit or identifier-connector-relay 206 of
the trunk to eause such three-position polarized
relay to operate its lower contacts thereby es-
tablishing the cireuit for cut-through relay 2i9.
With relay 219 operated and relay 207 also op-
erated a circuit is established from ground
through the upper winding of supervisory relay
- 220, the wupper No. 3 cantacts .of relay 207, over
the lower back contact of reversing relay 221,
through the upper lett winding of repeating coil
222, over the uipper contacts of relay 249, the tip
conductor 223 of trunk 108, tip brushes of se-
lector 102 and line-finder {81, through the pri-
vate branch exchange 488, returning over the
_ ring brushes of line-finder 104 and selector 102,

ring eonductor 224 of trunk {06, the lower ‘con-
tacts of relay 219, the lower left winding of re-
peating coil 222, the upper back contact of relay
221, the upper No. 2 contacts of relay 207 o bat-
tery through the lower winding of relay 220.
Relay 220 thereupon operates and establishes a
holding circuit for relay 205 extending from
ground over the lower eontacts of relay 209, over
the confacts of relay 220 to battery through the
winding of relay 205.

After the sender has completed the e:ta.bhsh-
ment of the connection fo the wanted line and
has transferred all of the data registered therein
relating to the established foll connection, the
sender, 40!, sender-finder 400 and the sender-
trunk-connector are all released in the manner
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fully set forth in the Gooderham application
hereinbefore referred to.

‘When the .called -subscriber answers the direc-
tion -of .current flowing through the winding .of

_ polarized supervisory relay 225 is reversed where-

upon relay 225 operates in turn establishing an
obvious -circuit for reversing relay 221. As soon
following the -operation of relay 224 as ground
is applied over conductor 226 from the timing
interrupter circuit, .a -circuit is -completed .over
the inner lower normal-contacts-of relay 221, over
the lower .contacts -of relay 221, over the inner
lower .contacts of relay 219 and through the
lower winding of relay 221 to battery. Relay
221 ‘thereupon operates, locking to the direct
ground pover its inner Jlower alternate -contacts
and connecting ground -over ifs lower -contacts
and the upper back contact.of relay 228 to con-
ductor 229 extending to dhe timing interrupter
cireuit to start the measurement -of a time in-
terval. After.a two seconds delay ground will be
applied to conductor 230 at the timing inter-
rupter circuit thereby .completing & circuit -over
the upper contacts of relay 227 and over the in-
ner upper normal -contacts and through the
winding of relay 228 to battery whereupon relay
228 operates .and locks .over ifs inmer upper al-
ternate contacts and the inner lower contacts of
relay 207 $o ground -over the. inner-upper contacts
of relay 205.

With relay 228 operated ground is -connected
over its upper -contacts to conductor 21§ for pro-
viding 8 locking circuit ever the inner upper
front contact and through the upper winding of
relay 207 to hold such relay operated and to es-
tablish @& circuit from conducter 248 over brush
3256 of trunk-finder 380, ‘over the lower No. 5 con-
tacts of relay 349, conductor 83! and over the back
contacts of slow-to-release relay 941 to battery
through the winding -of relay 912. Relay 912
thereupon operates and with relay 228 operated
a fiming pulse circuif is established from ground
over a -contact of relay 23§, which is operated
once every fifteen seconds by the clock operated
timer 232, over the lower .contacts of relay 228,
the lower fronf contact of relay 281, conductor
245, brush 324 of trunk-finder 300, over the lower
No. 4 contacts -of relay 319, conductor 330, over
the inner upper contacts of relay 942, over the
upper No. 3 back contact of Telay 913 to batttery
threugh the winding -of stepping magnet 901 of
the units timing register 980 of the recorder.
Thus at fifteen-second intervals the brushes of
timing register 800 are advanced step by step.
If the conversation continues until such timing
register 900 advances its brushes 802, 904 and
906 to the No. 38 terminals of their associated
arcs, a circuit will be closed from ground applied
over the upper No. 3 back contact of relay 913
thence as traced through the winding -of the
stepping magnet 90{ of register 900 and also over
the upper No. 2 back confact of relay 9i4 over
brush 802 and the No. 18 ferminal of iis arc,
over the lower No. 3 back coniact of relay 8i4
to battery through the winding of stepping mag-
net 951 of the tens timing register 850. The
operation of magnef 851 will advance register

- 950 one ferminal step thereby causing register

70

8950 to advance one step for each revelution of
register 900. In this manner register 9088 is used
as a measure of the units of conversation. time,
while register 950 measures the.tens. The ter-
minals {, 39 and 48 of the arcs of the units reg-
ister 900 are passed by when the tens register
950 has made one step or .more until register
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850 reaches its tenth step position. The units
‘register 990 always passes by its No. 22 position
terminal by the establishment of & circuit from
ground on brush 807 over the No. 22 position ter-
minal of its arc and over the interrupter con-
tacts and through the winding of stepping mag-

net 9081 to battery. The advance of registers:

800 and 959 continues in this manner through-
out the conversation until ninety-nine minutes
have elapsed at which time, after registering
the elapsed time in the register of Fig. 8 the
registers are restored to normal and another cy-
cle of ninety-nine minutes is begun and proceeds
asabove described. .
At the end of the conversation the attendant
at the private branch exchange flashes slowly in

the usual manner whereupon the trunk {08 recog-’

nizes the flashing as a disconnect signal and relay
220 releases in turn releasing relay 205 whereupon
relays 207 and 228 also release, relay 228 upon re-
leasing opening the previously traced circuit for
relay 912 in the recorder and the circuit over
which timing impulses were transmitted from the
timer 232 to the timing registers 998 and 950.
Relay 205.upon releasing establishes s circuit
which may be traced from ground over its back

contact, conductor 211, brush 320 of trunk-finder:

300, the lower No. 1 contacts of relay 319, con-

ductor - 326, to battery through the winding of-

relay 815. Relay- 915 thereupon operates: and
establishes a circuit from ground over its upper
contacts and conductor 916 through lamp 1081
to battery whereupon lamp 807 which is asso-
ciated with jack 1808 on an “A” operated switch-
board lights to inform an operator at such switch-
board that a toll call record has been set up on
the recorder to which such lamp and jack. are
individual. Relay 915 also establishes a circuit
over its inner lower contacts through the upper

winding of relay 913 to battery and a circuit over:

its lower contacts and over the upper contacts
of relay 912, through the winding of relay 914 to
battery whereupon such relays operate. Relay

813 upon operating establishes a circuit for relay

917 which may be traced from ground over the
back contact of relay 643, conductor 655, over the

inner Jower back contacts of relay 821, the lower -

back contacts of relay 922, the lower contacts .of
relay 913, conductor 923, over the upper normal
contacts and through the winding of relay 917
and through resistance 918 to battery, and in par-
allel with the winding of relay 817 through the
“winding of relay 919 and resistance 928 to battery.
. .Relay 817 operates but the winding of rélay 919
being shunted over its upper back contact does
not operate so long as ground remains applied
to conductor $23. Relay 81T upon operating locks
over its upper alternate contacts and conductor
924 to ground o6ver the middle lower contacts of
operated off-normal relay 9089. ‘

With relay 917 operated and relay 919 uhoper-‘

ated, a circuit is now established from ground
over-the lower front contact of relay 817, the lower
back contact of relay 919, the upper No. 2 contacts
of relay 913 to the lower movable spring of off-
normal switch 955 associated with the tens timing
register 950. If this register has not been ad-
vanced due to the call having been less than ten
minutes in duration, the circuit is extended over

the lower No. 1 front contact and the upper No. 2

front, contact of relay 914 to brushes 982 and 903
of .the unifs timing register 980. If this register

has not advanced its brush 903 beyond the first

two terminals of its arc indicating a maximum
duration of conversation of not more than fifteen

11

to thirty seconds, the cireuit is further extended
over the lower No. 2 front contact of relay 914
and through the winding of the (*) register relay
821 to battery. Relay 921 if operated, locks over
its upper- contacts to off-normal  ground con-
ductor 924 and at its inner lower back contact.
opens- the previously traced circuit over which

" ground was applied to. conductor 923 to ‘thereby
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permit the operation of relay 818. Relay 924,
upon operating, also-establishes a circuit from
ground- on.conductor 655, over its inner lower
front contact and through the winding of relay

921 to battery, and relay 827 operates after an

interval as determined by its slow-to-operate
characteristic, locks over its upper contacts to
ground on conductor:924 and reconnects ground
applied to conductor 655 over the left back con-"-
tact of relay 643, over its contacts, the lower back
contact of relay 922, the lower contacts of relay
913, conductor 923 and over the upper front con-
tact of relay 819 to a point between the winding
of relay:917 and resistance 818, whereupon relay
817 is shunted and releases. Relay 919 is now.
maintained operated in a circuit from battery
through resistance 928, through its winding and
over the upper normal contacts of relay 917 to-
ground on conductor 923. .. : T
If, however, the ‘units timing register 500 has’
advanced bzyond the Nos. 1 and 2 teiminals of
the arc associated with brush §03, the previous.
ly traced circuit is extended over either brush
802 or brush 903 and a terminal of the associat-
ed arc to either conductor $25 or 926 and thence’
over the upper No. 1 or the upper No. 3 front

5 contacts of relay ‘914 to conductor 248, thence

over conductor §38 through the windings of the
No: 0 select magnets §18, 718 and 818 in paral-

~ lel'to baltery. If these magnets are thus oper-

40

ated, magnet $10 with hold magnet 815 previ-.
ously opersted upon the registration of the digit
previously transmitted from the sender, causes.

the operation of hold magnet 817 over a circuit

- which may be traced from ground applied to con-
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ductor 530, over the ‘contacts of magnet §10, to
conductor 635 to operate relay 536, relay 639 re-
maining unoperated as previously described.. Re.
lay %36 closes a circuit from ground at its right
front contact, right back contact of relay 639
and thence over lower front contacts of all pre-
viously operated hold magnets §! 1—8186, over the.

~ Inner lower normal contacts ‘and through the
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winding of magnet 847 to battery. Magnet 817
thereupon operates, locks over its inner lower al-.
ternate contacts o ground on conductor 638 and .
In conjunction with the operated select magnet
810 causes the operation of the cross-point con-
tact set 821. A circuit is now established from
ground -applied over conductor 630 and the con-
tacts of magnet 648, over the upper front con-
tacts .of all operated hold magnets. 611 to 847,
Inclusive, over the upper. back contact of hold
magnet 818, the left contacts of contact set 821,
and conductor 642 to battery through the wind-:
ing of relay 643. Relay 643 thereupon operates
to remove ground from conductor §55 thereby:
permitting the operation of relay -819. ‘Relay
919 upon. operating opens the previously traced:
cireuit over -conductor 840 . for oberating select
magnets §i8, 710 and 818 whereupon these mag- .
nets release -and magnet 618 upon releasing re-
leases: relay 643. Relay §43 upon releasing re-
connects ground to conductor 855 whereupon such
ground is reapplied over conductor 823 and the:

. upper front contact of relay 18 to g point be-
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tween the winding of relay 947 and resistance 318
whereupon relay 917 is shunted and releases. Re-
lay 819 i3 now maintained operated in a circuit
from battery through resistance 920, through its
winding and over the upper mormal contacts of
relay 917 to ground on conductor 923. The cross-
point. contact set 827 is now held operated by
the hold maghet 8i{T to register the fact that
the conversation lasted less than ten minutes.

It will be assumed, however, that the conver-
sation lasted sixteen minutes and that therefore
the brushes 953 and 954 have been advanced to
" the No. 1 terminals of their arcs and that the
off-normal switch 955 has been operated to its
alternate position. Therefore, the circuit previ-
ously traced to the lower movable spring of the
off-normal switch 955 is extended over brush 3854
and the No. 1 terminal of its arc to conductor
931 thence over conductor 621 through the wind-
ings of the No. 1 select magnsts 601, 701 and
801 to battery. In this case magnet 801 upon
operating followed by the operation of hold mag-
net 817 causes the operation of the cross-point
contact set 828, the operation of relay 643, the
operation of relay 919 and the release of the se-
lect magnets 691, 10{-and 801 in the manner pre-
viously described. After the release of the se-
lect magnets, the cross-point contact set 828 is
held operated by the hold magnet, 817 fo register
the tens digit 1 of the elapsed time.

When relay 819 operates either following the
registration of an asterisk by the aperation of
relay 921 or following the registration of a tens
digit 0, 1, etc. by the operation of a cross-point
contact set, through the operation of hold mag-
net 817 and prior to the release of relay 917 a
circuit is established from ground over the lower
front contacts of relays 81T and 919, now both
operated, over the upper No. 1 contacts of relay
913, the upper No. 4 contacts of relay 814, brush
904 which is in engagement with one of the first
four terminals of its arc to indicate thaf the
conversation terminated some time during the
sixth minute of a ten-minufe period, to conduc-
tor 936 and thence over conductor 626 through
the windings of the No. 6 select magnets 608,
706 and 806 in parallel to battery. Magnet 606
upon operating causes the release of relay 638,
holding relay 639 operated as previously described
over a circuit from ground on conductor 936,
and the contact of magnet 606. A circuit is
thereupon closed from ground over the back con-
tact of relay 636, front contact of relay 638,
front contacts of the operated hold magnets 611
to 8171, inclusive, over the inner lower normal
contacts and through the winding of magnet 818

to-battery. Magnet 818 thereupon operates, locks"

over its inner lower alternate contacts to ground
on conductor 638 and in ccnjunction with the
operated select magnet 886 causes the operation
of the cross-point contact set 828. A circuit is
now established from ground applied over con-
ductor 626 and the contacts of magnet 606, over
the upper front contacts of operated hold mag-
nets 6i1 to 818, inclusive, over the upper back
contact of hold magnet 819, the left contacts of
contact set 829 and conductor 642 to battery
through the winding of relay 643. Relay 643
thereupon operates to remove ground from con-
ductor 655 thereby releasing relay 9f9. Relay
919 upon releasing opens the previously traced
circuit over conductor 936 for operating select
magnets 606, 7106 and 806 whereupon these mag-

nets release, magnet 606 in twrn releasing relay

643. The cross-point contact set 829 is:now held
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operated by the hold magnet 818 to register the-

units digit 6 of the elapsed time. ’
Ir the conversation lasted not more than fif-

teen to. thirty seconds and an astzrisk was reg-.

- jstered in place of a tens digit and the units tim-

ing register 988 has not advanced beyond its
first four terminal stations, the circuit previ-
ously traced from ground over the lower front
contacts of relays 911 and 919, the upper No. L
contacts of relay 943 and the upper No. 4 con-
tacts of relay 914 is extended over brush 895 and
one.of the first four terminals of its associated
arc, over conductors 931 and 821 and through
the windings of magnets 601, 791 and 881 in par-
allel to battery whereupon, when hold magnet
818 is operated in the manner previously de-
scribed, a cross-point contact set 831 is cperated
to register the units digit 1.

When relay 917 releases and betore relay 3%
releases a circuit is established from ground. over
the lower back contact of relay 217, the inner
lower front contact of relay 919, the upper No. &
contacts of relay 913 through the winding of re-
lay 929 to battery whereupon relay 929 operates.
Since relay 919 releases almost immediately fol-
lowing the release of relay 17, the circuit of re-
lay 929 is again opened but since relay 829 is
slow to release a circuit is established from ground
over the inner lower back contacts of relays 317
and 919, the contacts of relay 32% to battery
through the winding of relay 91i. Relay 9it
thereupon operates to open the circuit of relay
942 which releases. With. relay 912 released the
circuit. of relay 914 is openhed and its upper con-
tacts and relay 9i4 releases. The restoring cir-
cuit for the units timing register 808 is now es-
tablished from battery through the winding and
interrupter contacts of the stspping magnet 80F
thereof, over the upper No. 5 back contact of re-
lay 8f4, the inner lower back contact of relay
942 over the strapped terminals associated with
brush 967 to ground to advance the brushes 903,
905 and 867 to the No. 22 terminals of their arcs
if the register has not been advanced beyond a
half revolution. With brush 807 engaging the

" No. 22 terminal of its arc an cbvious self-inter-

rupting circuit for magnet 881 is established for
advancing the brushes of register 808 until brush
906 engages the first terminal of its arc where-
upon magnet 981 is operated over the circuit pre-
viously traced to the strapped terminals of the
arc associated with brush 806 and over brush
986 to ground umtil brush 286 engages the No.
17 terminal of its arc. A circuit is then closed
from ground over brush 965 and the No! 17 ter-
minal of its arc, over the inner and middle lower
back contacts of relay 912, the upper No. 5 back
contact of relay 214 to battery over the interrupt-
er contacts and threugh the winding of magnet
961. Magnet 90t now operates over this circuit
to advance the brushes of register 842 until brush
806 engages the No. 19 terminal of its arc, where-
upon the previously traced circuit for magnet
801 is effective to advance the brushes of register
999 into their normal position in which position
no circuit is effective to further operate mag-—'
net 804,

With brush 287 now in engagement with the
No. 1 terminal of its arc a circuit is established
from ground thereon, over the lower No. I bhack
contact of relay 9i€ and the upper contacts of
off-normal switch 835, if register 950 has bzen
advanced from normal, over the lower back con-
tact of relay 912 to battery through the wind-"
ing of release magnet §52. Magnet 952 upon op-
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erating causes the release of brushes 953 and
954 of register 950 to their normal position where-
upon the off-normal switch 955 is restored to re-
lease magnet 852. All of the information con-
cerning a toll call of less than ninety-nine min-

utes duration has now been registered in the’

registers of the recorder. :

When -the conversation reaches ninety-nine
minutes in duration the tens timing register 950
is advanced to position its brushes 953 and 954

- upon the No. 10 terminals of their arcs by the

circuit previously traced over the No. 16 ter-.

minal of the arc associated with brush 902 of the
units register, after the units register has made
nine complete revolutions. Since the brushes of
register 950 are advanced from the No. 9 to the

No. 10 terminals of their arcs upon the closure

of the circuit of the stepping magnet 85{- upon
the engagement of brush 902 with the No. 16
terminal of its arc, and register 900 is not ad-
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front contact of relay 917, the lower front con-

~ tact of relay 919, the upper No. 1'contacts of relay

10

15

813, the upper No. 4 back: contact of relay 914 to
battery through the winding of the (=) register
relay 922, Relay 922 which is slow to operate-
operates after an interval and locks over-its
upper contacts to ground on off-normal conduc-
tor 924. During this interval, when .relay 643

.released it connected' ground over ‘its contacts,

conductor 655, the inner lower back contact of
relay 92i, the lower back contact of relay 922,
the lower contacts of relay 913, conductor 923
and over the upper front contact of relay 9(8 to
a point between the winding of relay 9171 and re-
sistance 918 whereupon relay 917 releases. With
relay 917 released, relay 919 is locked to ground

~on conductor 923 and over the upper normal con-

vanced a further step until this impulse ceases, -

register 800 is prevented from advancing beyond
the No. 17 terminal position of the arcs agsociated
with brushes 962, 804 and 906.  With brush 906
engaging the No. 17 terminal of its arc, a circuit
is established from ground thereon, over brush
953 and the No. 10 terminal of ifs arc through
the lower winding of relay 913 to battery.

Relay 913 upon operating establishes the cir-,'

cuit previously traced over its lower contacts for
relay 917 which operates and locks to ground on
off-normal conductor 924. Since the conversation
is still continuing and relay 205 of the trunk is
not released, relay 8§15 of the recorder has not
operated but relay 912 has operated. With re-
lay 915 not operated, relay 914 is not operated
and the circuit for lamp 1007 is not closed.. With
relay 917 operated and relay 819 unoperated, 2
circuit is now closed from ground over the lower

front contact of relay 917, the lower front con-

tact of relay 8139, the upper No. 2 contacts of re-
lay 913, the lower alternate contacts of off-nor-
- mal springs 955, brush 954 and the No. 10 ter-
minal of its arc, conductor 939, conductor 629 and
through the windings of the No. 9 select mag-
nets €08, 709 and 809 in parallel to battery.
Magnet 609 upon operating establishes a circuit
from ground on conductor §29 over its contacts
for operating relay 8§36 as previously described
which in turn closes a circuit from ground over
its front contact and the back contact of relay
839, over front contacts of operated hold mag-
nets 6{f to 816, inclusive, over the inner lower

tacts of relay 9(1. - The (—) register relay 922,
however, now operates and locks. “When relay
922 operates, it opens the locking circuit of relay
918 which thereupon releasés. During the in-
terval after relay 817 is released and before relay

. 919 releases, a circuit is established from ground
over the lower back contact of relay 917, the in-
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normal contacts and through the winding of hold

magnet 817 to battery, whereupon magnet 811
operates, locks over its inner lower alternate con-
tacts to. ground on conductor 638 and in con-
junction with the operated select magnet 889
operates the cross-point contact set 830. With
the contact set 830 operated a circuit is then es-
tablished from ground over conductor 629, over
contacts of magnet 609, over the upper contacts
of previously operated hold magnets 611 to 817,
inclusive, over the upper back ‘contact of hold
magnet 818, the left contacts of contact set 830
to battery through the winding of relay 643, As
previously described relay 643 upon operating per-
mits the operation of relay 919 which in turn
releases the operated select magnets 609, 109 and
809 followed by the release of relay 643. The

operated: cross-point contact set 830 is now held -

operated by the hold magnet 817 to register the
tens digit 9 of the elapsed time.

With ‘both relays 817 and 919 operated a cir-
‘cuit is established from ground over the lower
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ner lower front contact of relay 919, the upper
No. 5 contacts of relay 913 through the winding
of relay 929 {o battery, and relay 929 operates.
When thereafter relay 919 releases it opens the
circuit of relay 828 and relay 929 being slow to
release a circuit is established from ground over -
the lower back contacts of relays 917 and 918,
contacts of relay 929, thiough the winding of re-
lay 811 to battery. Relay 911 thereupon oper--
ates and releases relay 912 whereupon the regis-
ters 900 and 950 are restored to normal in the
manner previously described. . Wheén relay 929
releases following the release of relay: 919, it
opens the circuit of relay 911 but, since relays 929
and 911 are both slow to release, the circuit for
reoperating relay 912 closed when relay 9il is
fully released, does not hecome closed until both
switches 960 and 850 have had time to restore.
As soon s brush 953 leaves its engagement with
the No. 10 termina] of its arc when switch 950 is
released, the circuit of relay 913 is opened and
relay 913 releases.. During the time that relay
813 has been held operated, the pulsing circuit
for advancing the registers 900 and 950 controlled
by the fifteen-second impulses transmitted from
the timer 232 of the trunk is held open and this
circuit is not- again effective until relay 812 has
operated and relay 943 has released following the
restoration of the registers 980 and 950 to normal.
Upon.the release of relay 913 with the (—)
register relay 922 operated, a circuit is estab-
lished from battery through the winding of relay
928, over the upper No. 4 back contact of relay
813, the: inner lower front.contact of relay 922,
the inner lower back contact of relay 921 and
over conductor 685 to ground at the back contact
of relay 643 whereupon relay 928 operates, locks
over its upper contacts to ground on conductor
924 and recloses the circuit for operating ‘relay
911. When relay 205 of the trunk releases to in-
dicate the' termination. of . conversation, relays
915, 913 and 914 operate as previously described
and with relay 913 operated. a circuit is. estab-
lished from ground over the back ‘contact of
relay 643, conductor 655, the lower-back contact
of relay 921, the contacts of relay 928, the lower
contacts of relay 913, over the upper riormal con-
tacts and through the winding of relay 8iT and
through resistance 918 to battery. - Relay 911
thereupon. operates to. initiate the' registration
of digits indicative of the elapsed time in excess
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of the previously registered ninety-nine xmnutes
These reg1strat1ons are made in the manner. ore-
viot usly descnbed except that smce the tens dxglt
of the prevmusly regrstered mnety-nme mmutes
was 1eglstered by operated cross-point contact set
830 through the operatlon of hold magnet 817, the
tens and units dlgrts of the additional elapsed
time are now reg1stered under the eontrol of hold
magnets 818 and 819, For the purpose of thrs
descrlptlon it may be asstmed that the conversa-
txon was termmated after the regrsters 950 and
900 had been set to reg1ste1 s1xteen mmutes of
conversatlon tlme qver and above the prev1ously
registered nmety-nme mmutes In accordance
w1th ‘this assumptlon Cross- pomt contact seu 83I
is operated under the Jomt control of select mag—
net 801 ang hold magnet 88 o register the tens
d1g1t 1iand cross-pomt contact set 832 is operated
under the Jomt control of select magnet 806 and
hold magnet 8!9 to reglster the umts d1g1t 6.
When relay 915 operated the lamp 1807 at the
“A” switchboard also lighted.

"When ‘an operator at the “AT smtchboazd

10

notes the l1ght1ng of lamp IDO'I to mdlcate that d

tHe recor der with which it is assoc1ated has bee

taken for use and has recorded therem the data
relatmg to a termmated toll call she 1nserts the
answemng plug of one of her cord circuits, such
as the plqg mus of the cord clrcuxt IOIB into the
- jack 10BH w1th which the lamp 4007 is assaciated
whereupon a cn:cult is estabhshed from glound
through the upper left wmdmg of repeating coil
181 over the upper normal contacts of ringing
key 1012, tlp,s of plug 1009 and Jack { llﬁs con-
ductor 321 over the upper No 5 contacts of re-
lay 39 and brush 321 af the trunk- finder 300,
conductor 21 2 thence as traced .over the con-
nectlon estabhshed to the calhn private branch
exchange lnB returmng over conductor 2i3,
brush 322. and the upper No. 4 contacts of relay
3!9 of the trunk-finder 308, conductor 328, rings
of jack 1008 and plug mos over the lower nor-
mal contacts of key 1012, through the winding of
supervisory relay (843 to battery through the
lower left winding of repeating coil 18{1. Re-
lay l 043 operates in this circuit and establishes
a c1rcu1t from battery over its contacts, through
resistance 1014 in shunt of answermg Ssuper-
visory lamp 04§, through resistance 481 8, over
the sleeves of plug 1009 -and jack {808, through
the winding of printer connector. relay 4817.
Relay 18471 thereupon operates o establish a
circuit over - its upper No. 8. contacts for relay
{051, to establish a circuit over ifs upper No. 9
contacts for relay 1018 and :to estgblish control
circuits over ifts remaining contacts between the
prmter le50 and the progress switch {080 of the
1ecorde1 Relay 1018 upon operating connects
ground over its front contacts to comductor 816
for holding relay 908 operated and to thereby
maintain ground on sleeve conductor 281 of the
calling frunk to prevent the release of selector
402 and.line-finder f0l following :the release of
the connection at the private branch-exchange.

Relay 1048 also causes the operation of relay

1006 which thereupon operates .and locks to
ground applied to. conductor 916 by operated re-
lay 815. Relay 851 -upon operating connects
the commerecial source of alternating current
1052 to the driving motor 083 of the printer
whereupon the brush arm {054 of the printer is
started to rotate its lrush 1055 over the seg-
ments of the distributor. of the printer.

When ground was.connected tio_conductor. 924
by the operation of relay 915 following the re-
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lease-of the connection .and the consequent res
lease of relay 208 of the trunk a-circpit was
compléted from- such _grounded - conductor over
the normal. termmal cf the arc assoc1ated w1th
brush 1892 of the progress sthch 000, over
brush maz over the 1nterrupter contacts and
through the winding of stepping- magnet IOOI to
battery, whereupon magnet IﬂOl is operated and
released once {g advance- the brushes of . the
progress sw1tch one step Wlth the brushes
1802 and 1004 of switch 4080 on the No 2 te1m1-
nals of their arcs and the pr1nte_r co_nt;ol eon-
ductors {06! to 1075 extended over contacts of
printer connector relay 1017 and conductors I02l
to 1035, respectively, a circuit is es uabhshed from
ground on off-normal ground conduector 924,
over the normal contacts of stepping relay 1018,
over hrush 4004 and the No. 2 terminal of its
arc, conductor {031, the upper No. 3 contacts of
relay 1817, conductor 1871 to the (*) segment of
the distributor of printer l050 Since the brush
arm 1034 of the distributof and type-wheel are
being rotated by the motor 1053, when the brush
1955 of arm {854 engages the (*) segment to
which ground potential has been applied, a cir-
cuit is completed over that segment, brush {055
and ring 18586, to battery through the winding of
print magnet (651. The armature of magnet
1057 carries a stabber which enters a slot in the
distributor when the selected .character has been
positioned for printing -thereby arresting the
rotation of the printer shaft and pressing the
ticket tape against the type-wheel to print the
selected character, in this cate an asterisk.

When the stabber enters the slot the contacts
shown associated with the magnet 1057 are closed
whereupon ground is connected over conductors
1874 ‘and {075, the upper No. 6 and 7 contacts
of relay (017, to conductors (034 and {0836,
With ground connected to conductor 1§34 the
circuit 'of relay 1019 is completed and relay {018
operates lockifig over its upper contacts to ground
connected to conductor 1035; establishing a cir-
cuit for stepping magnet 1801 which may be
traced from ground over conductor 924, over the
lower alternate contacts of relay l0I9 through
1081 to battery; and
opening at its normal contacts the previously
traced  circuit of print magnet [(85T. Magnet
1§57 thereupon releases and ‘when the stabber is
entirely 1emoved from the slot in the d1str1butor
the lockmg c1rcu1t of relay I0l9 is opened and
relay 1619 releases in turn releasmg magnet 1081
to advance brushes l002 ‘and 1804 of progress
switch 1098 to the No. 3 terminals of their arcs.
Magnet 1057 upon releasing also” permits the
motor 1853 to again’ rotate the type—wheel and
pbrush arm 1054 of the pnnter When tie brush
1804 engages the ‘No. 3 terminal of its arc the
ticket printer is controlled in. the manner just
described to print a second -asterisk on the ticket
whereupon brushes 1092 and 1804 of .switch 1000
are again advanced to the No. 4 terminals of
their arcs.

It has been assumed fhat the.office in which
the calhng hne is located rs designated by the
office code letters A, U, D havxng the. digital
equivalents 2, 8, 3 and that these digits have
been reglstered by the operation of the cross- -
point contact sets 641, 644 and 645 .of Fig. 6.
When brush (804 engages the No. 4 terminal of
its arc a circuit is estabhshed from , ground ap-

plied thereover, over conductor 655, the xight
con-
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ductors 672 and 1022, the lower No. 7 contacts»

of relay {017, conductor 1062 to the No. 2 dis-
tributor ‘segment of the printer. In the manner
previously described the rotation of the printer

type-wheel is arrested by the operation of the,

print magnet 1057 when the brush 1055 engages
the No. 2 segment, the numeral 2 is printed on
the ticket and progress switch {0008 is controlled
to advance its brushes 1082 and {004 to the No.
5 termingls of their arcs.

With brush {084 engaged with the No. 5 ter-
minal of. its are, g circuit is established from
ground thereover, over conductor 651, the right
contacts of cross-point contact set 644, conduc-
tors 678 and 1028, the lower No. 1 contacts of
~relay 1017 and conductor 1068 to the No. 8 dis-
tributor segment of the printer.. In.the manner
previously described the rotation of the printer
type-wheel is arrested by the operation of the
print magnet 1957 when the brush 1055 engages
the No, 8 segment, the numeral 8 is printed on
the ticket and progress switch 1000 is. controlled
to advance its brushes 1062 and 804 to the No. 6
terminals of their arcs.. When brush {004 is en-
gaged in the No. 6 terminal of its arc, a circuit
is established frem ground thereover, over con-
ductors 658, the right contacts of the cross-point
contact set 645, conductors 673 and 1023, the
lower No. 6 contacts of relay {011 and conductor
1063 to the No. 3 distributor segment of the
printer.
rotation of the printer type-wheel is arrested by
the operation of the print magnet. 1057 when
brush {055 engages the No. 3 segment, the nu-
meral 3 is printed-on the ticket and progress
switch 1000 is confrolled to advance its brushes
1002 and (004 to the No. 7 terminals of their arcs.

With brush 1004 engaged with the No. 7 ter-
minal of its arc, a circuit is established from
ground thereover, over conductor 1032, the upper
No. 4 contacts of relay 1017, conductor 1072 to the
(=) distributor segment of the printer. - In the
manner previously described the rotation of the
printer type-wheel ‘is arrested by the operation
of ‘the print magnet 1057 when the brush 1055
engages the (—) segment, a dash is printed on
the ticket and progress switch 1000 is controlled
to advance its brushes 1002 and 1004 to the No. 8
terminals of their arcs.

It has been assumed that the calling line num-~
ber as registered in the register of Pig. 6 is 9095
and that cross-point contact sets 647, 648, 649
and 650 have been operated. When, therefore,
brush 1004 is engaged with the No. 8 terminal
of its arc a circuit is established from ground
thereover, over conductor 659, the right contacts
_of the cross-point contact set 647, conductors 619
and 1029, the upper No. 1 contacts of relay 1011
and conductor 1069 to the No. 9 distributor seg-
ment of the printer. In the manner previously
described, the rotation of the printer type-wheel
is arrested by the operation of the print magnet
{057 when brush 1085 engages the No. 9 segment,
the numeral 9 is printed on the ticket and prog-
ress switch {000 is controlled to advance its
brushes {062 and 1004 to the No. 9 terminals of
their arcs.
controlled to print the hundreds digit 0, the tens
digit 9 and the units digit 5 as the brush-i004
engages the Nos. 9, 10 and 11 position terminals
of its arc and applies ground successively over
conductors 660, 661 and 662, and the right con-
tacts of cross-point sets 648, 643 and 650. Fol-
lowing the printing of the units digit of the call-
ing line number, brushes 1002 and 1004 of prog-

In the manner previously described, the’
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ress switch 1000 ‘are advanced into engagement
with' the No. 12 terminals of their arcs. With

brush 1004 engaged with the No. 12 tefminal of ~
its- arc, ground is connected thereover to con-

ductor 1032, and thence as. traced to the (—)
distributor segment of the printer whereupon a
dash is printed upon the ticket and progress

switch 1000 is controlled to advance its brushes

1002 and 1004 into engagement with the No. 13
terminals of their arcs. : ,

It hasbeen assumed that the month, day, hour
and fraction of the hour when the toll call was
made was December 25 at 9:36 o’clock and that

.- this data has been registered as digits 1225096
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5 by the operation of the cross-point contact sets

651, 652 and 653 of Fig. 6 and cross-point contact
sets 121, 722, 123 and 724 of Fig, 7. ,
With brush (004 engaged with the No. 13 ter-
minal of its arc, ground is connected thereover
over conductor 663, the right contacts: of the
cross-point contact set 651, conductors 671 and
1021, the lower No. 8 contacts of relay 10{1, con-
ductor 1061 to the No. 1 distributor segment of
the printer. In the manner previously described
the rotation of the printer type-wheel is arrested
by the operation of the print magnet 1057 when
brush {055 engages the No. 1 segment, the tens
digit of the month, in this case the digit 1, is
printed on the ticket and progress -switch 1000
is controlled to advance its brushes to the No. 14
terminals of their arcs. Thereafter the brushes
1002 and {004 are advanced over the Nos. 14 to 19
terminals of their arcs and control circuits are
established successively over conductors 664, 665,
131, 132, 133 and 7134 and the right contacts of
cross-point contact sets 652, 653, 121, 722, 723
and 724 to control the printer to print the units
digit 2 of the month designation, the tens digit 2
and the units digit 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 sixth-
tenths of an hour or thirty-six minutes. Followx:
ing the -control of the printer to print the last
digit of the time of day, brushes 1002 and 1004
are advanced into engagement with the No. 20
terminals of their arcs and the printer 1s con-

" trolled over conductor 1032 to print a dash on

b(
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the ticket. Following the printing of the dash
on ‘the ticket the switch 1000 is controlled to
advance its brushes 1002 and 1004 into engage-
ment with the No. 21 ferminals of their arcs.

It has been assumed that the No. 00 sender

_ and the-No, 0 identifier were used on the estab--
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In a similar manner the printer is -
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lished toll connection and that accordingly the
cross-point sets 725, 126 and 127 have been oper-
ated to register the three zero digits of these
numbers. When, therefore, the brush {004 of the
progress switch 1000 engages the No. 21 terminal
of its arc ground is connected thereover, over:
conductor 135, the right contacts of cross-point
contact set 725, conductors 680 and {080, the
upper No. 2 contacts of relay 1017, conductor
1070 to the No. 0 distributor segment of the pring-
er. In the manner previously described the rota-

tion of the printer type-wheel is arrested by the

operation of the print magnet 1057 when brush
1055 engages the No. 0 segment, the tens digit 0
of the sender number is printed-on the ticket
and the progress switch 1000 is controlled to ad-
vance its brushes 1002 and (004 to the No. 22
terminals of their arcs. In a similar manner as
the brushes 1002 and 1004 are advanced over the
Nos. 22 and 23 terminals of their arcs, control
circuits are established successively over conduc-
tors 736 and 737 and the right contacts of cross-
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point contact sets 126 and 7271 1o contral the
printer :to pring ithe units aigit 0 of the sender
‘member ‘and the digit:0 of the identifier member
-on the toll ticket. These mumbers may be used
in the event any difficulty is encountered -in the
operation of the sender and identifier for-identi-
dying the .faulty .appsratus. ‘When the brushes
#0038 :and {005 engage the No. 1 termingls of their
‘arcs following the printing:of the:sender number,
ground is applied over brush :1085 and the No. 1
terminal - of :its arc ‘to wonductor 4032 fo control
the printer to print-a-dash on the. ticket ‘where-
upon the switch £00 is:controlled -to ‘advanee-its
brushes 1003 and (985 iinto :engagement with the
iNo. 2 terminals of their arcs.

It has been assumed that the called :office code
letters of fhelineto which the toll cdll has heen
extended ‘are M, A, R and that consequently the
pffice -code -digits -6, 2, 7 have been registered in
the recorder by the:cperation of -the cross-point
contact sets 128, 729 and 130. When, ‘therefore,
brush ‘£805:is: engaged -with the:No. .2 terminal .of
its -are, -a circuit is established from ground
thereover, -over conductor 788, the right contacts

of cross-point .contact set 128, conductors 616 and .

4028, over the lower No. 3:contacts:of relay 1017
and conductor 1066 to the No. -6 distributor seg-
ment iof the printer. In the imanner previously
tlescribed the rotation :of the printer -type-
wheel is:arrested -by the -operation of the print
magnet 1057 -when brush +055 -engages the No. .6
segment, thre numeral 6 is printed son :the ticket
and progress switch 1000 is-controlled.to advance
its brushes 1003 -and 4805 into-engagement with

the No. 3 terminals-of their mres. JIn a:similay 3

manner the printer is-confrolled to.print thesec-
ong-code digit .2 and the -third cade digit 7-as-the
brush .10805-engages the Nos. 3 :and-4 terminalg.of
its -arc-and applies ground successively over con-
ductors 439 and 740.and the right:contacts-of the
cross-point contact sets 729 -and 730. Following
the printing of :the third:called office code digit,
brushes {003.and {005 of -the progress switch 1900
are@dvanced into-engagement.with the No..5:ter-
minals of their.arcs.
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With brush 4005.engaged w1th theNo.:b fermi- -

nal. .of .its.arc,.ground is connected thereover .to
conductor - l033 :over.the:upper No.-5 cnntacts of
rélay -L8L1, conductor 1073, .to -battery through
the winding of cut.magnet {358 of the printer.

50

Magnet.1038 upon.operating-cuts- off-the tape just

ahead of the .first notation .of .the incident .call
whereby :the .ticket made.for ithe previous.call is
detached, .and .ground .is connected .to the .con-

ductors .{874.and {075 for-controlling switch .1600 3

to.engage.its brushes 1003.and 1805 with the No.
6 terminals .of their arcs.and . to.release the.cut
magnet {858 of the printer. With brush {005.en-
gaged.with the No..6.terminal of its.arc.a circuit
is .established from .ground thereover, over.con-
ductor .1032 and thence .as traced.to the .(—) -dis-
tributor .segment of the printer whereupon the
printer.is.controlled to.print a:dash.on.the ticket
and .the .switch .{000 is .confrolled -to.advance its
brushes.1003.and- 1005 into.engagement .wu;h the
No..7.terminals-of .their arcs.

. It.has .been.assumed that the‘calle,d:hne Jnume-
ber was 1345.and that consequently the digits of
this number.have been:registered . in the recorder
by the operation.of the.cross-point.contact .sets
§21,.822, 823 and 824, When, therefore, -brush
1005 is. engaged with the No..7-terminal .of ifs arc
a.control circuit.is extended .from :ground.there-
over .over .canductor .834, -the right. contacks -of
CroSs= ‘pmnt contact-set 82i ccnductors 611 and
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4821, the lower No. 8 contacts of ‘relay 1017 and
canductor 1081 to the Nop. 1 distributor segment
of the printer. In the ‘manner previously .de-
‘scribed, the rotation of the printer type-wheel:is
arrested by the operation .of the print :magnet
#0887 when brush 4055 engages the No. 1'segment,
dhethousands digit 1 isprinted-on the ticket and
:pregress switch 1000 is controlled $o:advance its
brushes {803 and 1005 into engagement withthe
No. 8 terminals of their arcs. In a-similar man-
ner theprinter is:controlled toprint the hundreds
digit 3, ‘the fens digit 4 :and dthe units digit.5:as
theibrush (005 engages the Nos.-8,.9-and 10 termi-
nals of its :arc :and applies ground successively
over -conductors 835, 836 :and 831 and over :the
right .contacts of the.cross-point-contact sets 822,
823 and 824. Pollowing the printing of .the units
digit, brushes 1803 and (005 .of the progress
switch 1080 are-advanced into engagement with
the No. :11 terminals -of its arc :and ground :is
thereypon- applied .over -brush 1005, over condue-
tor 032 -and thence .as traced to -the (—) dis-
tributor -segment -of .the printer, whereupon :the
printer is controlled o print,a dash on the ticket
and -the switch 1000 is controlled to advance ifs
brushes -1903 -and 1005 into engagement with the
No. .12 .terminals-of their arcs.

It has been assumed that -the ‘private branch
exchange. class has been registered.in the recorder
by:the operation of cross-point contact set:825 to

‘register the -digit .5 .and that the :initial charge

rate -for the call -has been registered in the re-
corder -by the operation-of the cross-point.con-
tact set 826 to registeyr-the digit 2. When, there-
fare, brush 4005.is.engaged with the No. 12 termi-
nal.of its arc,.a centrol circuit.is-estahlished from
ground therepver, -over :conductor ‘838, over the
right-contacts of cross-point.contact .set-825, con-
ductors-818:and .1025, the lower No. 4 contacts of
relay 1047 and conductor .L865 to.the No. 5.-dis-
tributor segment.of the printer. In the manner
previously described the .xotation .¢f the printer
type-wheel is arrested :by the reperation of the
print .magnet 1857 when brush -1855.engages the
No.:5.segment, the.class:digit 5 is printed on:the
ticket:and progress .switch 1000 is controlled o
advance its brushes 1003 -and -1005 into engage-

ment with the :No. .13 {erminals of their ares.
With brush {085 engaged with .the No. 13 termi-
nal of its.arc,a.conbrol circuit is.established :from
ground .thereover, .over .conductor 839, .the right
contacts of cress-point .contact set -826, conduc-
tors.812.and 1022, the lower.No. 7 contacts of re-
lay:1047.and conductor 1062 to .the No. 2 distribu-
tor segment-of the printer. In the manner . pre-
viously described-the-rotation of the.printer.type-
wheel is .arrested by the -operation .of .the print
magnet 1857 when brush 1085 engages the No..2
segment, the.rate digit 2.is prinfed.on the ticket
and.progress switch 1800 is controlled to advance
its .brushes ..083 and 1085 ,into engagement with
the No. 4 terminals of their arcs. Following the
printing.of the rate.digit.and-with hrush .1005-en~
gaging .the .No. 14 -terminal-of ‘its arc, ground s

‘applied .thereover -to.conductor 1032 .and thence

as traced o the -(—) -distributor -segment .of the
printer whereupon .the printer .is .controlled to
print.a:dash:on.the ticket;and the-progress:switeh
1000 is.controlled-to:advance-its:brushes 1003:and
1805 .into engagement with the No. 15-terminals
of .their.ares.

It has:been assumeq that the elapsed time of
the - conversation was sixteen -minutes -and -that
the .cross-point -contact -sets 828:and 829 -of the
register.of ;Fig, -8 . have been-gperafed -to register
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the tens digit 1 and the units digit 6 of the elapsed
time. When therefore brush 1005 is engaged
with the No. 15 terminal of its arc a circuit is
established from ground ‘thereover, over . con-
ductor 1020, the lower back contact of relay 921,
conductor 840, the right contacts of the cioss-
boint contact sef 828, conductors 67! and 1021,
the lower No. 8 ¢ontacts of relay 1011, conductor

1061 to the No. 1 distributor segment of the

printer. In the manner previously described the
. rotation of the printer type-wheel is arrested by
the operation ‘of thée print magnet 1057 when
brush 1055 engages the No. 1 segment, the nu-
meral 1 is printed on'the ticket and progress
switch 1000 is controlled to advance its brushes
1003 and 1005 into engagement with the No. 16
terminals of their arcs.” With brush' 1005 en-
" gaged with the No, 16 terminal of its arc a circuit
is established from ground thereover, over ‘the No,
1 back contact of relay 1038, conductor 1037, the
lower back contact of relay 927, conductor 841,
the right contacts of the cross-point contact set

829, conductors 676 and 1026, the lower' No. 3

contacts  of relay 1017 and . conductor 066 to
the No. 6 distributor segment of the printer. . In
the manner previously described, the rotation of
the printer type-wheel is arrested by the opera-
tion of the print magnet 1057 when brush (055
engages the No. 6. segment, the numeral 6 is
printed on the ticket and progress switch (000
Is controlled to advance its brushes 1003 and 1005
into engagement
their ares. - - S .

A circuit is now completed from ground ap-

blied over brush 1005, now in engagement with,

the No. 17 terminal of its are, over.the No. 2 back
" contact of relay 1036, conductor 031, the upper

No. 3 contacts of relay 1017 and conductor 1011
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17

'No, 3 contagts of relay (017 and conductor 071

to the (*) distributor segment. 'In the manner
previously described the rotation of the type-
wheel is arrested by the operation: of the print
magriet 1057 when brush {055 engages the (*) '
segment, an asterisk is printed on the ticket and
progress switch 1000 is controlled to advance its
brushes 1083 and 1005 into engagement with
the No. 16 terminals of their ares.
" With brush 1005 engaged with the No. 16 ter-
minal of it§ arc a circuit is established thereover,
aver, the No. 1 hack contact of relay 1036, con-
ductar 1087, the lower front contact of relay 921,

-+ conductor 840, the right contacts of cross-point
15

contact set 828, conductors 67{ and 1021, the lower
No. 8 contacts of relay {017 and conductor (061 to
thie No. 1 distributor segment of the printer. In.
the manner ‘previously described the rotation of

-~ the type-Wheel is arrested by the operation of the .

20

print magnet 1057 when brush 1055 engages the
No. 1'segment, the numeral 1 is printed on the
ticket and the progress switch 1000 is controlled
to ‘advarnice .its brustes (003 and (005 into en-

. gagement with the No. 17 terminals of their arcs.

25

The notation *1° has now been printed on the

- ticket to indicate a.toll call of very short duration.

. Following the printing of the numeral 1 two as-

30

'with"the No. 17 terminals of

35

to the (*) distributor seement of the printer. In .

the manner previously described, the rotation of:

the printer type-wheel is arrested by the opera-

tion of the print magnet 1057 when brush i105%

engages the (*) segment, an asterisk is printed
on the ticket and progress switch | 000 is con-
trolled to advance its brushes 1003 and 1005 into
engagement with the No. 18 terminals of their
arcs. With brush (005 in engagerhent with the
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No. 18 terminal of its arc, & circuit is established

from ground theresver over the No. 3 back con-

tact of relay 1036, conductor 1031, the upper No. 3’

contacts of relay 1017 and" conductor 1071 to
the (*) segment of the distributor of the printer
to cause the printer to print another asterisk on’

the ticket and to control' the advance of the

brushes 1003 and 1005 of the progress switeh into

engagement with the No. 19 terminals of their-

arcs. Ground is thereupon connected over brush
1005 and the No. 19 terminal of itg arc-to con-

50

ductor 842 but since for the assumed. call no- -

cross-point contact. set  with ~which conductor

842 is associated has been operated, no circuit
is completed in this position of the progress switch
and such switch makes no further advance; - .-

If the call was of very short duration; for: ex--
ample only fifteen or thirty: seconds, and as a-
consequence the (*) register relay 921 was .oper- -
ated followed by the operation of relay 921.and -

60

65

the operatien of the cross-point contact set 828 -

as previously described, then with brush 1005 -en--
gaging the No. 15 terminal. of its. arc- follewing

the printing of the units digit of the called line .
number and the dash following such digit, a cir- .
ground.over brush 1005, .
front contact of relay . .

75

cuit is established from
conductor 1020, the lower

921, conductor 841, conductor 1031, the upper

terisks .are printed on the. ticket in the manner
previously described. ... Co

If the call was onée of dver njnety-nine min-
utes ‘duration, for example, one of one hundred
and ‘sixteen. minutes duration, and as a conse~
quence (—) register relay 922 and cross-point

-. contact sets 830, 831 and 832 have been operated

in the manner previously described, then tlie
ticket printer is controlled to print the following
notation on the ticket 9—16, a numeral 9 fol-
lowed by.a dash being printed instead of 99,
When register relay. 922 operated acircuit was
established from. ground over its lower contacts
and conductor 942 through the winding of relay
1038 to battery for operating relay 1036. When
thereafter brush. 1005 engages the No, 15 termi-
nal of its atrc following the printing of thé units
digit of the cslled line number and the dash
following such digit, a circuit is established from
ground over brush 1005, conductor 1020, the
lower back contact of relay 82f, conductor 840,
over the right contacts of cross-point contact set
830, conductors. 679 and 1029, the upper No. 1
contacts of relay 1017 and conductor 1069 to the
No.. 9 distributor. segment of the printer. In
the manner previously. described, the rotation of
the.type-wheel is arrested by the operation of the
brint magnet 1057 when the brush 1055 engages
the No. 9 segment, the numeral 9 is printed on
the ticket and the progress switch is controlled
to advance its brushes (003 and 1005 into en-
gagement with the No. 16 terminals of their arcs,
With brush 1085 engaged with the No, 16 ter- -
minal of its.arc, a circuit is established there-
over, over the No. 1 front contact of relay 1038,
conductor 1032, the upper No, 4 contacts of relay

. 1017 and conductor, 1072 to the (—) segment of.
“the . printer -distributor'' whereupon, when the

brush. {055 engages such segment, the print
magnet. 1857 is operated to stop the rotation of
the ‘type-wheel to print a dash on the ticket and

... to control the advance of the progress switch

70

1089 to position its brushes 1003 and 1005 upon
the No. 17 terminals of their arcs. A circuit is
thereupon established from. ground over.brush
1005 and the No. 17 terminal of its are, over the

‘o, 2 front contact.of relay 1036 and thence as

Just traced to the (—) segment of the distrib-
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utor of .the printer whereupon another dash is
printed on the ticket and the progress switch
{008 is controlled to advance its brushes 1803
and {025 into engagement with the No. 18 ter-
minals of their arcs. .

When brush 1085 engages the No. 18 terminal
of its are, a circuit is established from ground
thereover, over the No. 3 front contact of relay
1036, conductor 1031, the lower back contact of
relay 527, conductor 84{, the right confacts of
cross-point contact set. 831, conductors 671 and
1021, the lower No. 8 contacts of relay 1817 and
conductor {061 to the No. 1 distributor segment
of the printer. 'In the manner previously de-
scribed, the rotation of the. type-wheel is ar-
rested by the operation of print magnet 1057
when brush 1855 engages the No. 1 segment, the
numeral 1 is printed on the ticket and the prog-
ress switch {600 is controlled to advance its
brushes 1883 and 1085 into engagement with the
No. 19 terminals of their arcs. With brush {005
engaged with the No.. 19 terminal of its are, a
circuit is established from ground thereover,
over conductor 842, the right contacts of the
cross-point contact set 832, conductors 676 and
026, the lower No. 3 contacts of relay 1017 and
conductor 1086 to the No. 6 distributor segment of
the printer whereupon, when brush 1055 en-
gages such segment, the print magnet 1057 is
operated to arrest the rotation of the type-wheel,
to print the numeral 6 on the ticket and to con-
trol the advance of the brushes 1003 and {005
of the progress switch 1000 into engagement
with the No. 20 ferminals of their arcs.

‘A circuit is now established from ground over
brush {005 and the No. 20 terminal of its arc,
over the No. 4 front contact of rélay 10636, con-
ductor 1031, the upper No. 3 contacts of relay
1017 and conductor 1871 to the (*) distributor
segment whereupon the printer is controlled to
print an asterisk on the ticket and the progress
switch (800 is confrolled to advance its brushes
1003 and 1085 into engagement with the No. 21
terminals of their arcs., The circuit just traced
is now reestablished to control the printing of
another asterisk on the. ticket whereupon the
brushes 1803 and 1005 of the progress switch are
advanced into engagement with the No. 22 fer-
minals of their arcs. There being no connection
to the No. 22 terminal of the arc with which
brush {985 is now engaged, the progress switch
does not advance further. )

The operator at the “A” switchboard upon
noting the completion of the printing of the toll
ticket makes the necessary computation from
the charge rate, the elapsed time and the time
of day printed on the ticket, connects her head-
set 1838 by the operation of the cord circuit lis-
tening key 838 to the cord circuit which she has
plugged into the recorder jack (008 and then
communicates the necessary information con-
cerning the toll call including the computed
charge to the attendant at the private branch
exchange. After she has thus communicated
the information she withdraws the cord circuit
plug 1099 from the jack 1888 thereby releasing
relay 1817 to disconnect her position printer
from the recorder. Relay (8{T upon releasing
also releases relay 13i8 and with relay 1008
locked operated removes ground from conductor
810 thereby releasing the off-normal relay 809
of the recorder.

Relay 808 upon releasing removes ground from
off-normal ground conductors 924 and 638 there-
by releasing all of the operated hold magnets of
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the registers of Figs. 6, 7 and 8 and. all operated
relays of Fig.-9. At its upper front contacts re-
lay 808 removes ground from conductor 307
thereby initiating the release of the recorder-
trunk-finder 300 which thereupon restores to
normal in the usual manner., At its inner lower
contacts relay 909 also removes ground from con-
ductor 328 which is connected over the lower No.
3 contacts of relay 3{9 and brush 323 of the

' trunk-finder 308 and conductor 214 of the trunk

to the sleeve conductor of the’trunk 108 where-
upon the line-finder #01 and selector 1082 by
which the private branch exchange is connected
to the trunk 106 are released. Relay {018 upon
releasing alse establishes a circuit for restoring
the progress switch 1002 to normal which circuib
may be traced from ground over ifs back contact,
over the strapped terminals of the arcs with
which brushes 1002 and 1003 are associated, over

_one of these brushes and over the inferrupter

contacts and through the winding of the step-
ping magnet 1031 to battery. Magnet 100f is
thereupon intermittently = operated until the
brush {003 leaves the last terminal of its arc,
in which position the circuit of magnet 1881 is
opened. All apparatus employed on the toll call
has now been released.

As an alternative operating .procedure, if it
should be considered undesirable to keep the pri-
vate branch attendant in on the connection to

" the “A” switchboard until the ticket has been
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printed and the “A” switchbeard operator has
communicated the information to the attendant,
which proceedings may require from twenty to
thirty seconds, the private branch exchange at-.
tendant may upon disconnection release the con-
nection to the trunk and release the trunk-finder
308, but the recorder lamp {007 at the “A”
switchboard would be lighted .as. previously de-
scribed. When the “A” operator answers with
a cord circuit the ticket would be printed in the
manner previously. deseribed. After computing
the charge for the call the “A” operator may then
originate a call to the private branch exchange
to inform an attendant of the.charge for the call.

What is claimed is:

1. In an automatic ticketing system a calling
private branch exchange line, a fruck having a
ticket printer therein, means for extending a con-
nection from said line to said trunk, a plurality
of senders, means responsive to the seizure of
said trunk for associating an idle sender there-
with, a calling line identifier, means for associat-
ing said identifier with said sender, means in said
identifier for identifying the calling line in ac-
cordance with its number and class and for caus-
ing the registration thereof in said sender, a con-
nector for associating said sender with said trunk
whereby control circuits are normally established
for controlling the ticket printer in accordance
with call data registrations in said sender, a phu-
rality of recorders, means responsive to the iden-
tification of the calling line as a privale branch
exchange line for signaling the trunk that the
printer thereof shall print no ticket and for as-
sociating an idle one of said recorders with said
trunk and with said sender whereby said sender
and trunk ave effective to register the call data
therein, an operatoi’s position accessible to said

_calling line through said recorder and trunk, a

ticket printer at said position and means cpera-
tive upon the response of the operator for caus-
ing the operation of said latter printer in accord-
ance with the call data registered in said recorder
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to enable said operator to communicate said data
to said calling line,

2. In an automatic ticketing system,.a call-
ing line, a trunk, means for extending a connec-
tion from said line to said trunk, a plurality of
recorders, means responsive to the seizure of said
trunk for associating an idle recorder therewith,

. means in said recorder for registering therein all

of the data relating to a toll connection estab--

lished from said line over said trunk, an oper-
ator’s position, a jack and lamp for each recorder
at the switchboard of said position, means for
lighting the lamp of the recorder associated with
a trunk when a call over said trunk is termi-
nated, cord circuits at said operator’s position,
a printer at said operator’s position, and means
responusive to the connection of a cord circuit
with the jack of the seized recorder for asso-
ciating said printer with said recorder whereby
said printer is controlled to print g toll ticket in
accordance with the data registered in said
recorder.

3. In an automatic ticketing system, a calling
line, a trunk, means for extending a toll connec-
tion from said line over said trunk to a desired
line, a plurality of recorders, means responsive
to the seizure of said trunk for associating an idle
recorder therewith, registering. switches in said
recorder controllable from said trunk to register
the elapsed time of the conversation for the toll
connection established over said trunk, register-
ing means in said recorder for registering all-of
the data relating to said toll connection includ-
ing the elapsed time registered by said switches,
an operator’s position, a jack and lamp for each
recorder at  the switchboard . of said position,
means for lighting the lamp of the recorder as-
sociated with a trunk when the conversation over
sald trurk is terminated, cord circuits at said op-
erafor’s position, a printer at said operator’s po-
sition, and means responsive to the connection
of a cord circuit with the jack of the seized re-
corder for associating said prinfer with said re~
corder whereby said printer is controlled to print
a toll ticket in accordance with the data regis-
tered in the registering means of said recorder.

4. In an automatic ticketing system, a calling
line, a trunk, means for extending a toll connec-
_ tion from said line over said trunk to a desired
line, a plurality of recordérs, means responsive
to the seizure of said trunk for associating an idle
recorder therewith, registering means . in said
recorder for registering all of the data relating
to a toll connection established over said trunk,

registering switches in said recorder operable’

during the conversational period of a connection
established over said trunk, means cperated up-
on the termination of the conversation to trans-
fer the settings of said switches to certain of
said registering means, an operator’s position,
a jack and lamp for each recorder at the switch~
-board of said position, means, for lighting the
lamp of the recorder associated with a .trunk
when the conversation over said trunk is termi-
nated, cord circuits at said operator’s position,
a printer at said position and means respon-
sive to the connection of a cord circuit with the
jack of a seized recorder for associating said
printer with said recorder whereby said printer
is controlled to print a toll ticket in accordance
with the data registered in the registering means
of said recorder.

5. In an automatic ticketing system, a call-
ing line, a trunk, switching means for extend-
ing a toll connection from said line over said

5

10

19
trunk to a desired line, a plurality of recorders
each having registering means for registering all
of the data relating to a toll connection estab- -
lished -over a toll trunk, means operative upon
the seizure of g trunk for associating an idle
recorder therewith, an operator’s position, a jack
and lamp for each recorder at the switchboard
of said position, means controlled from said line
upon the termination of a conversation over an
established connection for lighting the lamp of
the recorder associated with said jack and for
releasing said trunk and the connection extended
therefrom, means controlled from the recorder
for holding the connection established from said
line to said recorder, cord circuits at said oper-
ator’s position, a printer at said position, means
responsive to the connection of a cord circuit
with the jack of a seized recorder for associat-
ing said printer with said recorder whereby said
printer is controlled to print a toll ticket in ac-
cordance with the data registered in the regis-
tering means of said recorder, and means effec-
tive upon the disconnection of said cord circuit
from said jack to restore said recorder and to
release the connection from said line to said
recorder., - _

6. In an automatic ticketing system, a calling
line, a trunk, means for extending a connection

- from said line to said trunk, a plurality of send-

30

ers, means responsive to the seizure of said trunk
for associating an idle sender therewith, g call-

ing line’ identifier, means for associating said
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identifier with the sender taken for use, means
in said identifier for identifying the calling line
in accordance with its number and class and for
causing the registration thereof in said sender,
means in said sender for registering other data
relating to a toll call established under the con-
trol of said sender over said trunk, a plurality
of recorders each having an associated trunk-
finder for associating such recorder with a seized
trunk and registering means, . a three-way con-
nector circuit operable from said sender to first
establish control circuits from said sender to said
trunk whereupon the trunk-finder of an idle re-
corder is operated to associate such recorder with
said trunk, means operative upopn the seizure of
said trunk by said recorder to establish further
control citcuits over said connector circuit from
said sender to said recorder over which the regis-
trations in said sender may be transferred to
the registering means of said recorder, and a
printer associable with said recorder and con-
trollable in accordance with the settings of the
registering means thereof to print a toll ticket.

7. In an automatic ticketing system, a call-
ing private branch exchange line, a trunk hav-
ing a ticket printer and elapsed time measuring
registers therein, means for extending a connec-
tion from said line to said trunk, a plurality of
senders, means responsive to .the seizure of said
trunk for associating an idle sender therewith,
registers in said sender for registering the call
data of an established toll call, a calling line iden-
tifler, means for associating §aid identifier with
said sender, means in said identifier for iden-
tifying the calling line in accordance with. its
number and class and for causing the registra-
tion thereof in said sender, a connector for estab-

lishing control ecircuits from said sender to said
trunk over which said printer is controlled in

accordance with the call data registered in said
sender, ‘a plurality of recorders having means
for registering the data of an established toll ’
call therein and elapsed time measuring registers,
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means- responsive to the identification of the
calling line as a private branch exchange line
- for associating an idle one of said recorders with
said trunk, a transfer relay in said connector,

means responsive to the identification of the §

calling line as a private branch exchange line
for signaling said trunk to control the elapsed
time registers of said recorder in lieu of the
elapsed time registers of said trunk and to oper-

ate said transfer relay whereby said sender con-
trols the registering means of said recorder rath-
er than the ticket printer of said trunk in ac-
cordance with all of the call data registered in
said sender, and a ticket printer associable with
said recorder and controllable to print a toll
ticket in accordance with the call data registered
in said recorder.
ALOYSIUS J. BUSCH.



