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Patented Mar. 6, 1945 2,370,712 

UNITED STATES PATENT OFFICE 
Aloysius J. Busch, Madison, N.J., assignor to Bell 
Telephone Laboratories, Incorporated, New 

? - York, N.Y., a corporation of New York. 
Application January 27, 1943, serial No. 473,689 

Claims. (C. 179-7.1) 
This invention relates to automatic ticketing 

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 after conversation has terminated on 
such calls. 
As fully disclosed in the application of J. W. 

Gooderham, Serial No. 448,782, filed June 27, 
1942, it has been proposed to enable subscribers 
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 subscribers 
are given access on a dialing basis. An idle one, 
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 designation 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 equipped with registers to register all 
of the digits of the wanted line number dialed by 
a calling subscriber, digits of the calling sub 
scriber’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 provided 
an idle one of which is associated with a sender 
upon the seizure of the sender. 
Since the trunk-finder does not afford sufi 
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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 service 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 described, 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 from 
such private branch exchanges on the usual man 
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cient control paths between an identifier and a 
calling trunk to enable information to be trans 
mitted to the identifier from the trunk for re 
constructing the called office code digits dialed by 
a calling subscriber, a plurality of identifier 
trunk-connector circuits is provided for connect 
ing the identifier taken for use directly with a 
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 
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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 ticketing it is desir 
able to relieve the "A" operator of the work of 
dialing the called number and of timing the call 
by using the automatic ticketing 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 timing the conversational period. 

In order to accomplish this each identifier is 
provided with additional class of service equip 
ment for enabling it to determine if the calling 
line is one outgoing from a private branch ex 
change for which immediate charge information 
on a completed toll callis desired and each sender 
is also provided with an additional register relay 
operable from an associated identifier in response 

  



2 
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 a 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' operator's position, which is 
arranged to control a 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 present inven 
tion, a toll ticketing trunk when seized on a 
call from a private branch exchange line pro 
ceeds, in the manner fully described in the 
Gooderham application hereinbefore referred to, 
to seize an idle sender over a trunk-finder, to 
associate Such Sender with aridle identifier over 
a Sender-identifier-connector and to associate the 
identifier with the trunk over an identifier-trunk 
connector. The sender then receives and regis 
ters the dáta concerning the wanted line às 
dialed by the calling private branch exchange 
attendant and as reconstructed by the identifier 
and the identifier proceeds to identify the call 
ing line and the class thereof and to cause the 
registiation of that data in the sender asso 
ciated therewith. As soon as the complete data 
concerning the calling line has been registered 
in the sender, the sender proceeds to associate 
itself with the calling trunk over a sender-trunk 
connector. Since the call is from a private 
branch exchange line the identifier informs the 
trunk that it need not time the call or print a 
ticket but prepares the trunk to enable the call to be timed by timing apparatus in a separate 
recorder circuit at an "A" operator's position. 
The sender also informs the sender-trunk-con 
nector circuit, inodified in accordance with the 
present invention, that it should transfer the 
ticket printer 'control conductors which it nor 
mally extends from the 'sender to the ticket 
printer 'of the calling trunk to a recorder at the 
“A” operatör's position. . . . . . 

the sender also establishes a circuit over the 
sender-trunk-connector circuit to the trunk 
which is instrumental in starting a trunk-finder 
individual to an idle recorder to connect such 
recorder with the calling trunk whereby control 
circuits and a talking path is extended from 
the trunk to the recorder. When the trunk 
finder has connected with the trunk a multi 
‘contact relay in the sender-trunk-connector cir 
cuit, individual to the seized recorder and com 
mon to the subgroup of trunks in which the call 
ing trunk is located, is operated to 'complete the 
extension of control conductors from the sender 
to the seized recorder. The sender then pro 
ceeds to transfer all data registered therein re 
lating to the toll connection which has been 
completed under the control of the sender to the 
seized recorder where it is registered. 
When the cailed subscriberanswers, the tim 

ing apparatus - óf thie išeized recordér is started 
and proceeds to time the call until the call is 
terminated and to make a registration of the 
elapsed time. When the call is terminated a 
termination signal is transmitted to the recorder whereupon a calling lamp appearing on the “A” 
operator's switchboard position is lighted to in 
dicate to her that data for a completed toll 
call has been recorded in the recorder to which 
the lighted lamp is individual. The operator 
then plugs the answering plug of one of her 
tregular cord circuits into such jack whereupon 
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2,870,712 
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 receiving the data the 
private branch exchange attendant disconnects, 
whereupon, the 'A' operator disconnects and the 
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 of the 
conversation, the connection to the ticketing 
trunk, however, being held under the control of 
the recorder. After computing the charge for 
the call the 'A' operator may then originate a 
call to the private branch exchange to inform 
the attendant of the charge for the call. 

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

Fig. 1 shows schematically a private branch 
exchange, a line-finder. and selector switches by 
which a connection may be extended from a line 
"outgoing from the exchange to an automatic 
ticketing trunk; . . . . . 

Fig. 2 discloses such portions of an automatic 
ticketing trunk as are essential to an under 
'standing of the invention; 

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

Fig. 4 shows only such portions of a thou 
sands number circuit, common number connec 
tor, identifier, identifier-trunk-connector, sender, 
Sender-identifier-connector and sender-trunk 
finder as are essential to an understanding of 
the invention; . . 

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

Figs. 6 to 10, inclusive, show the circuits of 
a recorder, Figs. 6, 7 and 8 showing cross bar 
registers for registering items of information 
concerning an established toll connection trans 
ferred thereto from the sender and from the 
elapsed time switches of the recorder, Fig. 9 
'showing the elapsed time switches which are set 
'under the control of the associated trunk foll 
lowing the response of the called subscriber, and 
Fig. 10 showing the progress switch of the re 
corder. Fig. 10 also shows a cord circuit of 
an 'A' operator's position and the ticket printer 
of such operator's position; and 

Fig. 1 is a diagram showing how the several 
figures of the drawings should be arranged to 
completely disclose the invention. 
The line finder fol and selector switches O2, 

P03, and 04'schematically disclosed in Fig. 1 are 
of the well-known step-by-step type, the selector 
switches being directly operable in response to 
"dial impulses to establish either local connections 
within the local office or connections to toll ticket 
ing truriks over which connections may be further 
extended to subscribers' lines terminating in 
offices of the nearby toll area. The sender-trunk 
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 Gooderham ap 
plication hereinbefore referred to and the thous 
ands number circuit 46, the identifier 402 and 
the sender 40 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, portions 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 
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 a 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 400 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 and 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 900 of Fig. 9 

for registering the units digit of the elapsed time 
of a toll call and the progress switch 000 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 90 
and fool. These switches are restored to normal 
by the intermittent operation of their stepping 
magnets to continue the forward rotation of their 
brushes. The elapsed time register switch. 950 of 
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 95 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 trunk circuit of the Gooderham ap 
plication and the progress switch 000 is similar 
to the progress switch of the sender disclosed in 
that application. 
The ticket printer 50 associated with the 'A' 

operator's position is of the type disclosed in the 
U. S. 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. Often 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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60 of Fig. 6 and of a Vertical bar under the con 
trol of a hold magnet such as the magnet -6. 
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 rows 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 a private branch exchange will now 
be described. It will be assumed that the private 
branch exchange indicated by the box OO 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 05 outgoing from 
the private branch exchange Switchboard and 
terminating in the bank of a line-finder such as 
0. 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 O2 is operated to 
Select an idle ticketing trunk 06, portions of 
which are disclosed in Fig. 2. 
Upon its Seizure the line relay (not shown) of 

the trunk is operated and causes the starting of 
the sender-trunk-finder associated with an idle 
sender to hunt for and connect with the seized 
trunk 06. 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 40 of Fig. 4, makes con 
nection with the trunk (6. Also upon the seiz 
ure of the trunk, the sleeve relay 200 thereof, 
which is individualized to the terminal bank ap 
pearanec of the trunk in the sixth level of the 
first selector f02, is operated in a circuit which 
may be traced in part from ground applied over 
the test or sleeve brush of selector 32, over the 
sleeve conductor 2 of the trunk 06, over the 
upper normal contacts and through the upper 
winding of relay 200, 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 23 to battery. 
Relay 200, 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 
06 and the operation of the line relay of such 

trunk. The locking ground for relay 260 is also 
connected over its lower contacts to sleeve con 
ductor 20 of the trunk C6 for holding the oper 
ated line finder it and selector switch O2 from 
releasing. The sleeve relay 20) also prepares a 
circuit over its inner lower contacts over which 
the identifier is given information concerning the 
digit values of the code letters dialed to extend 
a connection to the trunk OS. 

Following the seizure of the trunk í 66, 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 

  



4. 
second code letter 'A' having a numerical value 
of 2. In the meantime the Sender 40 has be 
come connected to the trunk 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 40 it causes the connection of the 
sender to an available calling line identifier Over 
contacts of a Sender-identifier-connector. It Will 
be assumed that the identifier, a portion of which 
is disclosed within the dotdash rectangle 402, is 
taken for use and is connected to the sender 4C i. 
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 (6 serving the 
assumed toll call over contacts of the multicon 
tact relay 494 forming a part of the identifier 
trunk-connector circuit which serves the sub 
group of twenty trunks in which the trunk 06 
is located and as determined through the setting 
of the Sender-trunk-finder 400. 
With the sender connected to the trunk over 

the brushes of the trunk-finder 499 and the pref 
erence relay (not shown) of the identifier-trunk 
connector which is individual to the identifier 402 
operated, the circuit of the identifier-connector 
relay 206 of the trunk is completed and such 
relay operates. With relay 296 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 
one of these circuits battery is applied from the 
identifier Over a conductor of cable 486, contacts 
of relay 404, conductor 498 of cable 49, the upper 
No. 4, contacts of relay 26, the inner lower con 
tacts of sleeve relay 200, conductor 439 of cable 
407, contacts of relay 44 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 G6, in the case assumed that the 
single office code letter M was dialed. Over an 
other of the circuits, battery is applied from the 
identifier over another conductor of cable 458, 
contacts of Irelay 484, conductor 4.0 of cable 
40, the upper No. 3 contacts of relay 296, thence 
over the brush and a bank terminal of the digit 
register of the trunk (not shown), assumed to 
have been set to register the second code letter 
A, thence back over a conductor of cable 487, 
contacts of relay 44, and a conductor of cable 
406, to a register relay in the identifier 42 
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 
40 in Which the third code letter R, was reg 
istered, is also transferred over circuits estab 
lished between the Sendei and the identifier over 
contacts of relay 403 of the Sender-identifier 
connector to set a register in the identifier. The 
identifier now having all of the data which it 
requires to reconstruct all of the office code ietters 
of a wanted line number dialed by the private 
branch exchange attendant, proceeds to recon 
struct such office code letters in digital form and 
to set registers in the sender 49 to register such 
digits. In the case assumed certain of the called 
line number registers of the sender 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 4 i, over contacts of multicon 
tact relay 404 of the identifier-trunk-connector, 
conductor 42, the upper No. 1 alternate contacts 
of identifier-connector relay 206 of the trunk O6, 
over the upper and lower contacts, of sleeve relay 
200, sleeve conductor, 20 í, and thence over the 
connection established over brushes of Selector 
02 and line finder O to the sleeve conductor 
08 of the private branch. exchange line fo5 to 
mark this line as calling with respect to the iden 
tifier 402. The identifier then proceeds over Con 
tacts of a tip or ring field relay 4 3 of the com 
mon number connector 44, and back contacts 
of relay 45 of the thousands number circuit 46 
to test for the presence of the identification tone 
current on the sleeves of lines terminating in 
the thousands coils 4 of the thousands number 
circuit of all office units located in the same of 
fice building and to make registrations of the 
office unit and thousands group in which the call 
ing dine 05 is found. In accordance With the 
thousands group registration the thousands 
group connector relay 48 in the thousands num 
ber circuit 46 in which the sleeve conductor 
branch 09 of the calling line appears, is oper 
ated whereupon the identifier proceeds over con 
tacts of relay 49 of the common number circuit 
44, and contacts of relay 48 of the thousands 
number circuit 46, to test for the presence of 
identification tone current on the sleeves of lines 
terminating in different hundreds coils 42 of the 
selected thousands number circuit and to make a 
registration of the hundreds group in which the 
sleeve conductor. branch 9 of the calling line 
appears. When the hundreds group registration 
has been made the identifier operates the corre 
sponding hundreds group relay 42 of the thou 
sands number circuit and then proceeds over cir 
cuits established over its contacts and contacts of 
relay 48 to test for the identification tone cur 
rent on the sleeve conductor branch io9 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 
functioning to determine the class of such line. 
All central office lines which serve private branch 
exchanges, such as the line 05, each has the 
branch of its sleeve conductor, Such as the branch 
f09, connected through a condenser-resistance 
network comprising a condenser 422 and lesist 
ance 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 42, over contacts of the class con 
nector relay 424 of the common number circuit, 
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 iO8 of the private branch exchange 
line from the source 4f 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 43 to register the fact that 
the call Originated on a line of the private branch 
exchange class. . . . . . . . 

Relay 43 upon' operating establishes a circuit 
from ground Over its upper contacts, contacts of 
relay 404 of the identifier-trunk-connector, con 
ductor. 432, the No. 5 upper contacts of the iden 
tifier-connector relay 206 of the trunk 06, to 
battery 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 43 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 40, which 
relay operates and locks over its inner lower con 

5. 
... of the trunk. With multicontact relays, 502F 
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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 transferred over 
circuits extending over contacts of relay 403 of 
the Sender-identifier-connector to an office unit 
and numerical digit registers in the sender 40 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 44, thou 
sands number circuit 46 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 40 to the trunk O6, 
access to the subgroup of ten trunks in which 
the trunk 06 is located may be secured through 
the sender-trunk-connector circuit of Fig. 5, 
there being ten of such circuits if there are one 
hundred ticketing trunks. Therefore, when re 
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 

25 

30 

35 

::. 
45 

contacts of relay 434, conductor. 435, through the 
winding of preference relay 500F of the sender- 5t 
trunk-connector circuit appertaining to the sub 
group of ten trunks in which the trunk f O6 is 
located and which relay is individual to the first 
Sender 40, to ground over the inner upper normal 
contacts of preference relays of such connector 
circuit individual to other senders, such as relay 
5L 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 50, over its inner lower front contact, 
to ground through the winding of multicontact 
relay 502F, and establishes a circuit from battery 
through resistance 503 over its middle upper 
front contact, conductor 436, brush 43 of the 
sender-trunk-finder 408, conductor 438, through 
the. Winding of multicontact relay 505 allocated 
to the calling trunk 06, over conductor 209 to 

and 505 both operated a plurality of circuit paths 
are prepared between the sender 40 and the 
trunk 06 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 

to be from a private branch exchange line and 
private branch exchange class register relay 433 
of the sender has therefore been operated, then 
with multicontact.relay 50.2F. operated, a circuit 
is established for transferrelay 506 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 506 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 
contacts of relay 505 to the ticket printer 208 
of the trunk 06, to the multipled contacts of 
the recorder connecting relays 50TF to 507 L. 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 300 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 is idle. A circuit is therefore established 
from ground over the back contact of relay 440 
of the sender, over the upper front contact of 
relay 433, conductor 44 ?, the No. 20 contacts of 
relay, 502F, the No. 28 contacts of relay 505 and 
conductor 508 to battery through the winding of 
trunk group relay 30?. Relay 30 upon operat 
ing establishes a circuit from ground over the 
upper back contact of relay 302, the upper con 
tacts of relay 30 f, over in-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 a circuit extending from ground 
over its lower front contacts, interrupter contacts 
of vertical magnet 309, interrupter, contacts of 
rotary magnet 30, 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 309 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 31, through the winding of magnet 309 and 
to battery over the inner lower back contact 
of relay 305. The brush shaft of the finder is 
thereby lifted one step, placing the commutator 
brush 3f2 on the first wired segment of the verti 
cal commutator 33. The vertical off-normal 
springs 314 are now operated to their alternate 
positions and the circuit of relay 308 is opened at 
the interrupter contacts of magnet 309. Relay 

ground at the back contact of tip party relay 20 75 308 now releases in turn releasing magnet 309 
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which in turn recloses the circuit of relay. 308, 
relay 308 then reoperating and causing the re 

· operation of magnet 309. In this manner mag 
net 309 is repeatedly operated and released to 
advance the brushes upwardly step by step until 
the commutator brush 32 engages the segment 
35 to which ground has been connected through 
the operation of the trunk group relay 30, 
whereupon a circuit is established from ground 
on such segment over brush 32, through the 
lower winding of relay 3, over the interrupter 
contacts of rotary magnet 30, through the lower 
winding of relay 308 to battery and ground over 
the inner lower back contact of relay 305. Relay 
308 is thus held operated to prevent further step 
ping and relay 3, which is slow to 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 3 operates it locks in a circuit 

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 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 34 through 
the winding of release magnet 36 and transfers 
the stepping circuit control of stepping relay 308 
from the vertical magnet 309 to the rotary mag 
net 3 O. With stepping relay 388 now operated 
the circuit of the rotary magnet 30 may be 
traced from ground over the lower contacts of 
relay 306, contacts of relay 308, upper front con 
tact of relay 3f through the winding of magnet 
30 to battery and ground. Magnet 30 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 30, the lower winding of relay 308, to 
battery over the inner lower back contact of re 
lay 305, whereupon relay 308 releases in turn re 
leasing magnet 3 f6. Magnet 3 fo upon releasing 
reestablishes the operating circuit of relay 308 
which in turn reestablishes the circuit of mag 
net 3 to to advance the brush set another step 
in a rotary direction. In this manner the brush 
sets are advanced step by step until the test 
brush 37 encounters the test terminal 38 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 35, 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 been advanced ten, steps in the rotary 
direction into engagement With the last termi 
nal sets of Such levels, a 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 ofrelay 502F, the No. 27 con 
tacts of relay 505, conductor 509, to the test ter 
minal 318, thence over test brush 37, through 
the lower winding of relay 39, 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 39 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 30 and contacts of 
relay 308 to ground over the lower contacts of 
relay 396. Both of its windings being now en 
ergized, relay 319 fully operates to extend con 
trol conductors 2 to 26, inclusive, of the trunk, 
over brushes 320 to 325, inclusive, of the trunk 
finder 380 and the contacts of relay 319 to con 
ductors 326 to 33 f, 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 
34, the No. 3 upper front contact of relay 39, 
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 3 is 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 35 upon operating extends a connec 

tion from conductor 509, over bank terminal 38 
and brush 3 7, the upper No. 2 contacts of relay 
3 9 and the upper front contact of relay 305 to 
conductor 30 extending to the recorder; com 
pletes the locking circuit of relay 39 extending 
from battery through the upper winding and No. 
l upper contacts of Such relay, over the lower 
front contacts of relay 305 to ground on conduc 
tor 39 opens the circuit through the lower 
winding of relay 39 to the test brush 37; 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 inner 
lower back contact removes battery from the 
windings of relays 308 and 3f and from the 
vertical magnet 39 and at its upper front con 
tact shunts the upper winding of relay 308. Re 
lays 308 and 3í í now release and relay 306 being 
slow to release releases after an interval suff 
cient to allow ground to be applied to conductor 
37 at the recorder to hold relay 39 and relay 
440 of the sender operated. When relay 3! Í re 
leases the continuity of the out-start conductor 
is established at its lower contacts whereby if 
a second trunk in the same subgroup should be 
in a calling condition ground placed on the in 
start conductor 33 will be effective to start the 
Second trunk-finder of the same subgroup of 
finders if it is idle, over a circuit extending from 
conductor 303 over the middle normal contacts 
of test jack 304, the inner upper front contacts 
of relay 305, the lower normal contacts of relay 
3ff, conductor 332, the lower normal contacts of 
test jack 394, the middle normal contacts of test 
jack 394' 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 30 and that relay 
releases if no other trunk of the same subgroup 
is at the time seeking connection with a recorder: 
With relay 39 of the recorder-trunk-finder 

300 operated a circuit is now established from 
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ground through the upper winding of relay 908, 
conductor 327, the No. 5 upper contacts of re 
lay 39, brush 32 of the trunk-finder, conduc 
tor 22, thence over the tip conductor of the con 
nection established over tip brushes of the 
selector. 102 and line-finder 0 to the private 
branch exchange 00 and returning over ring 
brushes of the line-finder and selector, ring con 
ductor 2 f3, brush 322 of the trunk finder, the 
No. 4 upper contacts of relay 319 and conductor 
328 to battery through the lower winding of 
relay 998. Relay 908 operates and closes an 
obvious circuit for slow-to-release relay 909 
which operates, locks over its inner upper con 
tacts and conductor 9 to to ground over the back 
contact of relay 06; connects ground over its 
upper contacts to conductor 307 to hold the oper 
ated relays of the trunk-finder 300 and relay 
449 of the sender; supplies off-normal 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 
3f 9, brush 323 and conductor 2 4 to conductor 
204 for providing holding ground for the oper 
ated selector switch 02, and the line-finder of, 
and over its upper middle contacts establishes a 
circuit from ground over conductor 334, the 
No. 2 lower contacts of relay 349, brush 335, con 
ductor 2 8, over the No. 1 contacts of relay 505 
of the sender-trunk-connector circuit to bat 
tery through the winding of relay 507 F. Relay 
507F thereupon operates to complete the exten 

- sion of control conductors from the sender to 
the recorder which has been connected to the 
trunk by the recorder-trunk-finder 303. With 
relay 507F operated, a circuit is established from 
ground over its No. 1 contacts, the No. 1 con 
tacts of transfer relay 588, the No. 2 con 
tacts of relay 502F, conductor 443 and through 
the lower contacts of the private branch ex 
change register relay 433 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 connection which has been registered in the 
sender to the recorder. p 

It will be assumed that the sender has regis 
tered the following data: calling office code digits 
283; calling line numerical digits 9095; sender 
No. 00; identifier No. 0; called office code digits 
627; called line numerical digits 1345; digit 5 
indicative of the class of the calling line and 
digit 2 indicative of the charge rate for the initial 
period of conversation and that the month, day 
and hour circuit which becomes associated with 
the Sender has registered 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 
1225096. The progress' switch of the sender 
therefore proceeds to control the registration of 
digits in the selected recorder in accordance 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 items 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 
registers of the recorder under the control of the 
progress Switch of the sender since the control 
of the printing of these characters at the proper. 
points during the printing of a toll ticket by the 
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position ticket printer iO50 may be readily exer 
cised by the progress switch 000 of the recorder 
as Willater appear. . . . . 

With the progress switch 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.502F, the No. 16 front con 
tacts of relay. 506, the No. 16 contacts of relay. 
507F, conductor 63 to battery through the wind 
ing of relay 632. Relay 632 thereupon operates 
and connects ground to conductors 633 and 634 
Whereupon a first circuit is established from 
ground on conductor 633 over the No. 12 con 
tacts of relay 507F, the No. 12 front contact of 
relay 506, the No. 13 contacts of relay 50.2F and 
conductor 445 to battery through the stepping 
relay of the sender progress switch, and a second 
circuit is established from ground on conductor 
634 over the No. 13 contacts of relay 50TF, 
the No. 13 front contact of relay 506, the No. 14 
contacts of relay 592F, and conductor 446 to the 
locking contacts of the stepping relay. The 
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 632 of the recorder 
is again operated and under its control the 
progress switch is again advanced another step 
to a position for, controlling the registration o 
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 the progress switch and under the 
control of the office unit register of the sender 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. 5GTF, conductor 622, 
through the winding of the No. 2 select magnets 
602, 792 and 892 in parallel 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 winding of relay 636, and through 
resistance 637 to battery. Relay, 636 thereupon 
operates and locks over its left alternate 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 
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 inner lower normal contacts 
and through the winding of the first hold magnet 
6 of the register of Fig. 6 to battery. Hold 
magnet 6f 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 
by select magnet 602 operates the cross-point con 
tact set 64, and establishes a circuit from ground 
applied from the sender over contacts of magnet 

75 
602 over the upper front contact of magnet 6 if, 
the upper back contact of magnet 62, the left 

  



S 
contacts of the operated cross-point contact Set 
64, conductor 642, through the winding of relay 
643 to battery. Relay 643 thereupon operates 
and at its right contacts connects 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 
602, 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: 639 and resistance 
640 to battery. With magnet 602 now released, 
the operated cross-point contact set 64 is held 
in its operated position by the hold magnet 6 f. 
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 
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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 502F, 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, 708 and 808 in parallel 
to battery. These magnets all energize to rotate 
their associated Select bars and magnet 68 upon 
operating extends its operating ground over its 
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 
636 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 6 ft, over 
the inner lower normal contacts and through the 
winding of hold magnet 62 to battery and ground. 
Hold magnet 62 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 6 and 62, over the upper back con 
tact of magnet 63, 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 
$8,738 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 
698 now released the operated cross-point con 
tact set 644 is held in its operated position by the 
hold magnet 62. 

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 a circuit is now established fron 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 502F, the No. 4 front con 
tact of relay 588, the No. 4 contacts of relay 507F, 
conductor 623, through the windings of the No. 3 
select magnets 603, 703 and 803 in parallel to 
battery. These magnets all energize to rotate 
their associated select bars and magnet 603 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 636 operates and locks in the manner pre 
viously described. With relay 636 operated and 
relay 639 unoperated, a circuit is now estab 
lished from ground over the right front contact 
of relay 636, the right back contact of relay 
639, the inner lower front contact of relay 6, the 
lower front contact of magnet, 62, over the in 
ner lower normal contacts and through the wind 
ing of ho?d magnet 6:3 to battery. Hold magnet 
63 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 
6, 62 and 63, over the upper back contact of 
magnet 64, 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, T3 and 83 release and ground is removed 
from conductor 635, whereupon relay 639 op 
erates in the manner previously described. Mag 
net, 693 upon releasing also releases relay 643. 
With magnet 683 now released the operated 
cross-point contact set 645 is held in its operated 
position by the hold magnet 63. 
The sender progress switch in the terminal 

position to which it has now been advanced would 
normally be instrumentain 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 44, over the No. 16 contacts of 
relay 502F, the No. 15 front contact of relay 506, 
the No. 15 contacts of relay 5GTF, 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, 
60, 609 and 605 and the successive operation of 
the hold magnets 64, 65, 66 and 67 under 
the control of relays 636 and 639 in the manner 
previously described, whereby the cross-point 
contact sets 647, 648, 6.49 and 650 are operated 
to register the thousands digit 9, the hundreds 
digit 0, the tens digit 9 and the units di 
the calling line number. 

Following the registration of the units digit 
of the calling line number the Sender progreSS 
Switch is advanced into its next terminal position 
in which position it would normally control the 
ticket printer 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 
operating, connects ground to conductors 633 
and 634 for controlling the advance of the sender 

it 5 of 
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gress switch, assuming 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 70 three times and the succes 
sive operation of the hold magnets 75, 716 and 
TT under the control of relays 636 and 639 in 
the manner previously described whereby the 
cross-point contact sets 725,726 and 727 are oper 
ated to register the sender and identifier number 
digits 0, 0 and 0. 

Following the registration of the i identifier 
number digit, the sender progress switch is ad 

5 vanced into its next terminal position in which 
position it would normally control the tieket 
printer of the associated trunk to print a dash to 
separate the digits of the sender and identifier 

20 

progress switch into a position for controlling 
the association of an available month, day and 
hour circuit 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 indicate the 
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 62, 622, 622, 
625, 630, 629 and 626 are successively grounded 
by the progress switch to cause the successive 
operation of the select magnets 601, 602, 602, T05, 
it 0, 109 and 706 and the successive operation of 
the hold magnets 6f 8,619, 620, Ti, T 2, it 3 and 

4 under the control of relays 636 and 639 in 
the manner previously described. Under the 
joint control of the operated select magnets and 
hold magnets, cross-point contact sets 65,652, 
653, 72, 722,723 and T24 are operated. 

Following the registration of the last digit of 
the time of day as secured from the month, day 
and hour circuit the sender progress switch 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 646 for operating 
relay 632 which, upon operating, connects ground 
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to conductors 633 and 634 for controlling the ad-. 
vance of the sender progress switch into a posi 
tion for controlling the registration in the re 
corder of the tens digit of the number of the 
sender used for establishing the connection. 
Upon the advance of the progress switch ground 
is removed from control conductor 646 whereupon 
relay 632 releases. 
In the next three positions of the sender pro i. 

- Following the registration of the last 

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 646 for operating relay 632 which, upon 
operating, 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 office code digit of the 
called line number. Upon the advance of the 
progress switch ground is removed from control 

30 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 706, 702 and 707 and 
the successive operation of hold magnets 8, 
79 and 720 under the control of relays 636 and 
639 in the manner previously described whereby 
the cross-point contact sets 728, 29 and 730 are 
operated to register the called office code digits 
6, 2 and 7. . " - : . . . * 

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 a 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 circuit from such con 
ductor, over the No. 15 contacts of relay 502F, 
the No. 14 front contact of relay 506, the No. 14 
contacts of relay 507F, over conductor 654 to 
battery through the winding of relay 632. Relay 
632 upon operating connects ground to conduc 
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 separate 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 646 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 registration of the first 
numerical digit of the called line number where 
upon relay 632 releases. 
In the next four positions of the sender pro 
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greSS SWitch assuming that the called line nu 
merical digits registered in the sender are 1, 3, 
4 and 5, control conductors 62, 623, 624 and 625 
are Successively grounded to cause the successive 
operation of the select magnets 80,893,804 and 
85 and the Successive operation of hold magnets 
8, 8.2, 83 and 84 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 trunk to print a dash to separate the 
printed called line numerical digits from the class 
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, Whicha con 
aectSground to Conductors 633 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 conduc 
tors 625 and 622 are successively grounded to 
cause the Successive operation of select magnets 
805 and 802. and the successive operation gof hold 
magnets 8.f5 and 86 under the control of relays 
636 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 cause such three-position polarized 
relay to operate its lower contacts thereby es 
tablishing the cireuit for cut-through relay 29. 
With relay 2 is operated and relay 20 also op 
erated a circuit is established from ground 
through the upper winding of Supervisory relay 
220, the upper No. 3 contacts of relay 20, over 
the lower back contact of reversing relay 22, 
through the upper left winding of repeating coil 
222, over the apper contaets of relay 29, the tip 
conductor 223 of trunk O6, tipº brushes of se 
lector 102 and line-finder 91, through the pri 
vate branch exchange 89, returning over the 
ring brushes of line-finder of and selector 02, 
ring eonductor 224 of trunk 06, the Hower con 
tacts of relay 219, the lower left winding of re 
peating coil 222, the upper back contact of relay 
22, the upper No. 2 contacts of relay 20 to bat 
tery through the lower winding of relay 220. 
Relay 220 thereupon Operates and establishes a 
holding circuit for relay 25 extending from 
ground over the lower eontacts of relay 205, over 
the contacts of relay 220 to battery through the 
winding of relay 205. 

After the sender has completed the establish 
ment of the connection to the wanted line and 
has transferred all of the data registered therein 
relating to the established toll connection, the 
sender, 40, sender-finder 400 and the sender 
trunk-connector are all released in the manner 

2,370, 72 
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 
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obvious circuit for reversing relay 22. As soon 
following the operation of relay 22, as ground 
is applied over conductor 226 from the timing 
interrupter circuit, a circuit is completed over 
the inner lower normal contacts of relay 22, over 
the lower contacts of relay 22, over the inner 
lower contacts of relay 29 and through the 
lower winding of relay 22 to battery. Relay 
22 thereupon operates, locking to the direct 
ground Dwer its inner lower alternate contacts 
and connecting grond over itS OWer contacts 
and the upper back contact of relay 228 to con 
ductor .229 extending to the timing interrupter 
circuit to start the measurement of a time in 
terwal. After a two seconds delay ground will be 
applied to conductor 230 at the tinning inter 
rupter circuit thereby completing a circuit over 
the upper contacts of relay 22 and over the in 
ner Upper normal -Contacts and - through the 
Winding of relay 228 to battery whereupon relay 
228 operates and locks over its inner upper al 
ternate contacts and the inner lower contacts of 
relay 20 to ground over the inner upper contacts 
of relay 205. 
With relay 228 operated ground is connected 

over its upper -contacts to conductor 2 f6 for pro 
widing a locking circuit over the inner upper 
front contact and through the upper Winding of 
relay 20 to hold such relay operated and to es 
tablish a circuit from conductor 2-6 over brush 
325 of trunk-finder 360, over the lower No. 5 con 
tacts of relay 39, conductor 33 and over the back 
contacts of slow-to-release relay 91 to battery 
through the winding of relay 92. Relay 92 
thereupon operates and with relay 228 operated 
a timing pulse circuit 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 front contact of relay 29, conductor 
2-5, brusha 324 of trunk-ffinder 300, over the ower 
No. 4 contacts of relay 39, conductor 330, over 
the inner upper contacts of relay 92, over the 
upper No. 3 back contact of relay 93 to batttery 
through the winding of stepping magnet 90 of 
the units timing register 900 of the recorder. 
Thus at fifteen-second intervals the brushes of 
timing register 900 are advanced step by step. 
If the conversation contines until Sch timing 
register 900 advances its brushes 902, 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 99 of register 900 and also over 
the upper No. 2 back contact of relay 9.f4 over 
brush, 902 and the No. 16 terminal of its arc, 
over the lower No. 3 back contact of relay 94 
to battery through the winding of stepping mag 
net 95f of the tens timing register 950. The 
operation of magnet 95 will advance register 
95 one terminai step thereby causing register 
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950 to advance one step for each revolution of 
register 900. In this manner register 900 is used 
as a measure of the units of conversation time, 
while register 950 measures the tens. The ter 
minals f, 39 and 40 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 



2,870,713. 
950 reaches its tenth step position. The units 
register 990 always passes by its No. 22 position 
terminal by the establishment of a circuit from 
ground on brush 907 over the No. 22 position ter 
minal of its arc and over the interrupter con 
tacts and through the winding of stepping mag 
net 90 to battery. The advance of registers. 
900 and 950 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 
as above described. 
At the end of the conversation the attendant 

at the private branch exchange flashes slowly in 
the usual manner whereupon the trunk 06 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 92 in the recorder and the circuit over 
which timing impulses were transmitted from the 
timer 232 to the timing registers .900 and 95. 
Relay 205 upon releasing establishes a circuit 
which may be traced from ground over its back 
contact, conductor 2 i , brush. 320 of trunk-finder 
300, the lower No. 1 contacts of relay 39, con 
ductor. 326, to battery through the winding of 
relay 95. Relay 9.f5 thereupon operates and 
establishes a circuit from ground over its upper 
contacts and conductor 96 through lamp feel 
to battery whereupon lamp 90 which is asso 
ciated with jack 008 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 95 also establishes a circuit 
over its inner lower contacts through the upper 
winding of relay 93 to battery and a circuit over 
its lower contacts and over the upper contacts 
of relay 92, through the winding of relay 94 to 
battery whereupon such relays operate. Relay 
93 upon operating establishes a circuit for relay 
97 which may be traced from ground over the 
back contact of relay 643, conductor 655, over the 
inner lower back contacts of relay 92, the lower 
back contacts of relay 922, the lower contacts of 
relay 9 i3, conductor 923, over the upper normal 
contacts and through the winding of relay 9 
and through resistance 918 to battery, and in par 
allel with the winding of relay 9 through the 
winding of relay 99 and resistance 928 to battery. 
Relay 9 7 operates but the winding of relay 99 
being shunted over its upper back contact does 
not operate so long as ground remains applied 
to conductor 923. Relay 97 upon operating locks 
over its upper alternate contacts and conductor 
924 to ground Över the middle lower contacts of 
operated off-normal relay 909. 
With relay 97 operated and relay 99 unoper 

ated, a circuit is now established from ground 
over the lowerfront contact of relay 97, the lower 
back contact of relay 99, the upper No. 2 contacts 
of relay 9 f3 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 94 to brushes 92 and 903 
of the units timing register 900. 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 circuit is further extended 
over the lower No. 2 front contact of relay 94 
and through the winding of the (*) register relay 
92 to battery. Relay 92 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 9 f 9. 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 
927 to battery, and relay 92 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 
93, conductor 923 and over the upper front con 
tact of relay 99 to a point between the winding 
of relay: 917 and resistance 9 8, whereupon relay 
917 is shunted and releases. Relay 919 is now, 
maintained operated in a circuit from battery 
through resistance 920, through its winding and 
over the upper normal contacts of relay 917 to 
ground on conductor 923. ... . . . . . . : - 

If, however, the units timing register Spinas 
advanced beyond the Nos. i and 2 terminals of 
the arc associated with brush 93, the previous 
ly traced circuit is extended over either brush 
992 or brush, 903 and a terminal of the associat 
ed arc to either conductor 925 or 926 and thence 
over the upper No. 1 or the upper No. 3 front 
contacts of relay 914 to conductor 940, thence 
over conductor 630 through the windings of the 
No. 0 select magnets 6 i 0, 7 í and 8 4 6 in paral 
lel to battery. If these magnets are thus oper 
ated, magnet. SiO with hold magnet 8f 6 previ 

40 Ously operated 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 

50, 

ductor 630, over the contacts of magnet 610, to 
conductor 635 to operate relay 536, relay 639 re 
maining unoperated as previously described. Re 
lay 636 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 6 -816, over the 
inner lower normal contacts and through the 
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Winding of magnet 8 7 to battery. Magnet 87. 
thereupon Operates, locks over its inner lower al 
ternate contacts to ground on conductor 638 and 
in conjunction with the operated select magnet 
80 causes the operation of the cross-point con 
tact Set 827. A circuit is now established from 
ground applied over conductor 630 and the con 
tacts of magnet 638, over the upper front con 
tacts of all operated hold magnets 6 to 8 7, 
inclusive, Over the upper, back contact of hold 
magnet 348, the left contacts of contact set 827, 
and conductor 642 to battery through the wind 
ing of relay 843. Relay 643 thereupon operates 
to remove ground from conductor 655 thereby 
permitting the operation of relay 319. Relay 
99 upon operating opens the previously traced 
circuit over conductor 340 for operating select 
magnets 6 i , " 0 and 840 whereupon these mag 
nets release and magnet 6 a upon releasing re 
leases relay 643. Relay 633 upon releasing re 
connectS ground to conductor. 855 whereupon such 
ground is reapplied over conductor. 923 and the 
upper front contact of relay 9? 9 to a point be 
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tween the winding of relay 9 and resistance 98 
whereupon relay 97 is shunted and releases. Re 
lay 9, 19 iš now maintained operated in a circuit 
from battery through resistance 920, through its 
winding and over the upper normal contacts of 
relay 97 to ground on conductor 923. The CrOSS 
point contact set 827 is now held operated by 
the hold magnet 8 it 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 95.3 
and the No. 1 terminal of its arc to conductor 
93 thence over conductor 62 through the wind 
ings of the No. 1 select magnets 60, 70 and 
80 to battery. In this case magnet 80 upon 
operating followed by the operation of hold mag. 
net 87 causes the operation of the cross-point 
contact set 828, the operation of relay 643, the 
operation of Irelay 99 and the release of the se 
lect magnets 60l, 10í - and 80 ! 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 87 to register 
the tens digit 1 of the elapsed time. 
When relay 99 operates either following the 

registration of an asterisk by the operation of 
relay 92 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 nag 
net. 87 and prior to the release of relay 97 a. 
circuit is established fron ground over the lower 
front contacts of relays 97 and 99, now both 
operated, over the upper No. 1 contacts of relay 
913, the upper No. 4 contacts of relay 94, brush 
904 which is in engagement with one of the first 
four terminals of its arc to indicate that the 
con Versation terminated Some time during the 
sixth minute of a ten-minute period, to conduc 
tor 936 and thence over conductor 626 through 
the windings of the No. 6 Select magnets 605, 
706 and 896 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 639, 
front contacts of the operated hold magnets 6 
to 87, inclusive, over the inner lower normal 
contacts and through the winding of magnet 88 
to battery. Magnet 88 thereupon operates, locks 
over its inner lower alternate contacts to ground 
on conductor 638 and in conjunction with the 
operated select magnet 866 causes the operation 
of the cross-point contact set 829. 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 6 to 88, inclusive, over the upper back 
contact of hold magnet 89, 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 99. Relay 
99 upon releasing opens the previously traced 
circuit over conductor 936 for operating Select 
magnets 1606, 706 and 806 whereupon these mag 
nets release, magnet 606 in turn releasing relay 
643. The cross-point contact set. 829 is now held 
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operated by the hold magnet 88 to register the 
units digit 6 of the elapsed time. 

If the conversation lasted not more than fif 
teen to thirty seconds and an astérisk was reg-, 
istered in place of a tens digit and the units tin 
ing register 909 has not advanced beyond its 
first four terminal stations, the circuit previ 
ously traced from ground over the lower front 
contacts of relays 97 and 99, the upper No. 1 
contacts of relay 93 and the upper No. 4 con 
tacts of relay 94 is extended over brush 995 and 
one. of the first four terminals of its associated 
arc, over conductors' 93 and 62 f and through 
the windings of magnets 60, 70 ! and 80 il in par 
allel to battery WhereupOn, When hold Magnet 
818 is operated in the manner previously de 
scribed, a cross-point contact set 83 is operated 
to register the units digit. 
When relay 9 releases and before relay 39 

releases a circuit is established from ground over 
the lower back contact of relay 9f 7, the inner 
lower front contact of relay 99, the upper No. 5 
contacts of relay 93 through the winding of re 
lay 929 to battery whereupon relay 929 operates. 
Since relay 99 releases almost immediately foll 
lowing the release of relay 97, the circuit of re 
lay 929 is again opened but since relay 929 is 
slow to release a circuit is established from ground 
over the inner lower back contacts of relays 9. 
and 99, the contacts of relay 929 to battery 
through the winding of relay 9í í. Relay 9í í 
thereupon operates to open the circuit of relay 
92 which releases. With relay 92 released the 
circuit of relay 94 is opened and its upper con 
tacts and relay 94 releases. The restoring cir 
cuit for the units timing register 900 is now es 
tablished from battery through the winding and 
interrupter contacts of the stapping magnet 99. 
thereof, over the upper No. 5 back contact of re 
lay 94, the inner lower back contact of relay 
92 over the strapped terminals associated with 
brush 901 to ground to advance the brushes 903, 
905 and 9 to the No. 22 terminals of their arcs 
if the register has not been advanced beyond a 
half revolution. With brush 90 engaging the 
No. 22 terminal of its arc an obvious self-inter 
rupting circuit for magnet 90 is established for 
advancing the brushes of register 300 until brush 
906 engages the first terminal of its arc where 
upon magnet 90 is operated over the circuit pre 
viously traced to the strapped terminals of the 
arc associated With brush 906 and Over brush 
906 to ground t’I til brush 96 engages the No. 
17 terminal of its arc. A circuit is then closed 
from ground Over brush 966 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 94 to battery over the interrupt 
er contacts and through the winding of magnet 
90. Magnet 98 now operates over this circuit 
to advance the brushes of register 998 until brush 
996 engages the No. 19 terminal of its arc, where 
upon the previously traced circuit for magnet 
90i is effective to advance the brushes of register 
990 into their normal position in which position 
no circuit is effective to further operate mag 
net 90 . 
With brush 99 now in engagement with the 

No. 1 terminal of its arc a circuit is established. 
from ground thereon, over the lower No. 1 back 
contact of relay 9 8 and the upper contacts of 
off-normal Switch 955, if register S5 has been 
advanced from normal, over the lower back con 
tact of relay 92 to battery through the wind 
ing of release magnet 952. Magnet 952 upon op 



2,870,712 
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 952. 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 951, 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 99, the upper No. 1 contacts of relay 
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93, 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 92 i, the lower back contact of relay 922, 
the lower contacts of relay 93, conductor 923 
and over the upper front contact of relay 9 9 to 
a point between the winding of relay 97 and re 
sistance 9 8 whereupon relay 97 releases. With 
relay 917 released, relay 99 is locked to ground 
on conductor 923 and over the upper normal con 

vanced a further step until this impulse ceases, 
register 900 is prevented from advancing beyond 
the No. 17 terminal position of the arcs associated 
with brushes 902, 904 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 its arc through 
the lower winding of relay 913 to battery. 
Relay 93 upon operating establishes the cir 

cuit previously traced over its lower contacts for 
relay 97 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. 95 of the recorder has not 
operated but relay 92 has operated. With re 
lay 9 5 not operated, relay 94 is not operated 
and the circuit for lamp fool is not closed. With 
relay 9 operated and relay. 99 unoperated, a 
circuit is now closed from ground over the lower 
front contact of relay 97, the lower front con 
tact of relay 9 9, the upper No. 2 contacts of re 
lay 93, 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 609, 709 and 809 in parallel to battery. 
Magnet 609 upon operating establishes a circuit 

from ground on conductor 629 over its contacts 
for operating relay 636 as previously described 
which in turn closes a circuit from ground over 
its front contact and the back contact of relay 
639, over front contacts of operated hold mag 
nets 6 to 8-6, inclusive, over the inner lower 
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normal contacts and through the winding of hold 
magnet 87 to battery, whereupon magnet 817 
operates, locks over its inner lower alternate con 
tacts to ground on conductor 638. and in con 
junction with the operated select magnet 809 
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 6d to 817, 
inclusive, over the upper back contact of hold 
magnet 88, 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 99 which in turn 
releases the operated select magnets 609, 709 and 
809 followed by the release of relay 643. The 
operated cross-point contact set 830 is now held 
operated by the hold magnet 87 to register the 
tens digit 9 of the elapsed time. 
With both relays 9? and 99 operated a cir 

cuit is established from ground over the lower 
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tacts of relay 9 7. The (--) register relay 922, 
however, now operates and locks. When relay 
922 operates, it opens the locking circuit of relay 
919 which thereupon releases. During the in 
terval after relay 97 is released and before relay 
99 releases, a circuit is established from ground 
over the lower back contact of relay 917, the in 
ner lower front contact of relay 99, the upper 
No. 5 contacts of relay 93 through the winding 
of relay 929 to battery, and relay. 929 operates. 
When thereafter relay 99 releases it opens the 
circuit of relay 929 and relay 929 being slow to 
release a circuit is established from ground over 
the lower back contacts of relays 9.7 and 9.8, 
contacts of relay 929, through the winding of re 
lay 9 to battery. Relay 9? thereupon oper 
ates and releases relay 92 whereupon the regis 
ters 900 and 950 are restored to normal in the 
manner previously described. When relay 92.9 
releases following the release of relay: 99, it 
opens the circuit of relay 9 but, since relays 929 
and 9 are both slow to release, the circuit for 
reoperating relay 92 closed when relay 9 is 
fully released, does not become closed until both 
switches 900 and 950 have had time to restore. 
As soon as brush953 leaves its engagement with 
the No. 10 terminal of its arc when switch 950 is 
released, the circuit of relay 93 is opened and 
relay 93 releases. During the time that relay 
93 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 92 has 
Operated and relay 93 has released following the 
restoration of the registers 900 and 950 to normal. 
Upon the release of relay 93 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 
93, the inner lower front contact of relay 922, 
the inner lower back contact of relay 92 and 
Over conductor 655 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 
97. When relay 205 of the trunk releases to in 
dicate the termination of conversation, relays 
95, 93 and 94 operate as previously described 
and With relay 93 operated a circuit is estab 
lished from ground over the back contact of 
relay 643, conductor 655, the lower-back contact 
of relay 92, the contacts of relay 928, the lower 
contacts of relay 93, over the upper normal con 
tacts and through the winding of relay 917 and 
through resistance 918 to battery. Relay 9 
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 minutes. 
These registrations are made in the manner pre 
viously described except that since the tens digit 
of the previously registered ninety-nine minutes 
was registered by operated cross-point contact set 
839 through the operation of hold magnet 87, the 
tens and units digits of the additional elapsed 
time are now registered under the control of hold 
magnets 88 and 819. For the purpose of this 
description it may be assumed that the conversa 
tion was terminated after the registers 950 and 
900 had been set to register sixteen minutes of 
conversation time over and above the previously 
registered ninety-nine minutes. In accordance 
with this assumption cross-point contact set 83 í 
is operated under the joint control of select mag 
net 80 and hold magnet 8f3 to register the tens 
digit 1 and cross-point contact set 832 is operated 
under the joint control of select magnet 896 and 
hold magnet 89 to register the units digit 6. 
When relay 915 operated the lamp i007 at the 
“A” switchboard also lighted. - 
When an operator at the 'A' switchboard 

notes the lighting of lamp too to indicate that 
the recorder with which it is associated has been 
taken for use and has recorded therein the data 
relating to a terminated toil call, she inserts the 
answering plug of one of her cord circuits, such 
as the plug i909 of the cord circuit (0.0 into the 
jack 008 with which the lamp 1997 is associated 
whereupon a circuit is established from ground 
through the upper left winding of repeating coil 
foll over the upper normal contagts of ringing 
key (0.12, tips of plug 1909 and jack 008, con 
ductor S21 over the upper No. 5 contacts of re 
lay 349 and brush 32 of the trunk-finder 300, 
conductor 22, thence as traced over the con 
nection established to the calling private branch 
exchange 90, returning over conductor 23, 
brush 322 and the upper No. 4 contacts of relay 
3.9 of the trunk-finder 300, conductor 328, rings 
of jack 1008 and plug 1909, over the lower nor 
mel contacts of key 912, through the winding of 
supervisory relay (9.3 to battery through the 
lower left winding of repeating coil 01. Re 
lay 0.3 pperates in this circuit and establishes 
a circuit from battery over its contacts, through 
resistance 014 in shunt of answering super 
visory lamp f O-5, through resistance 018, over 
the sleeves of plug d099 and jack 08, through 
the winding of printer connector relay 6. 
Relay (011 thereupon operates to establish a 
circuit over its upper No. 8 contacts for relay 
(054, to establish a circuit over its upper No. 9 
contacts for relay 1018 and to establish control 
circuits over its remaining contacts between the 
printer G.50 and the progress switch 000 of the 
recorder. Relay 1918 upon operating connects 
ground over its front contacts to conductor 3G 
for holding relay .909 operated and to thereby 
maintain ground on sleeve conductor 28 of the 
calling trunk to prevent the release of Selector 
O2 and line-finder f0, following the release of 

the connection at the private branch exchange. 
Relay of 8 also causes the operation of relay . 
006 which thereupon operates and locks to 

ground applied to conductor 96 by operated re 
lay 9 (5. Relay 05:1 upon operating connects 
the commercial source of alternating current 
1052 to the driving motor. 053 of the printer 
whereupon the brush arm to 5 of the printer is 
started to rotate its brush. O55 over the Seg 
ments of the distributor of the printer. 
When ground was connected to conductor. 924 

by the operation of relay 95 following the re 
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lease of the connection and the consequent re 
lease of relay. 205 of the trunk, a circuit was 
completed from such grounded conductor over 
the normal terminal of the arc associated with 
brush 1992 of the progress switch í000, øver 
brush fg2, over the interrupter contacts and 
through the winding of stepping magnet 90 to 
battery, whereupon magnet 99 is operated and 
released once to advance the brushes of the 
progress switch one step. With th? , br?shes 
O02 and 004 of switch 1 000 on the No. 2 termi 

nals of their arcs and the printer control con 
ductors iOS to 1975 extended over gontacts pf 
printer connector relay 1917 and conductors 92 
to 35, respectively, a circuit is established from 
ground on off-normal ground conductor 924, 
over the normal contacts of stepping relay 0.9, 
over brush 894 and the No. 2 terminal of its 
arc, conductor i03, the upper No. 3 contacts of 
relay f : 7, conductor of to the (*) segment of 
the distributor of printer (950. Since the brush 
arm 054 of the distributor and type-wheel are 
being rotated by the motor f053, when the brush 
15 of arm 54 engages the (*) Segment to 
which ground potential has been applied, a cir 
cuit is completed over that segment, brush 055 
and ring 1956, to battery through the winding of 
print magnet (057. The armature of magnet 
C5 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 case an asterisk. 
When the stabber enters the slot the contacts 

shown associated with the magnet 957 are closed 
whereupon ground is connected over conductors 

4 and 0.55, the upper No. 6 and 7 contacts 
of relay Oil, to conductors f034 and 085. 
With ground connected to conductor 34 the 
circuit of relay to 9 is completed and relay 09 
operates locking over its upper contacts to ground 
connected to conductor 035; establishing a cir 
cuit for stepping magnet 100 which may be 
traced from ground over conductor 924, over the 
lower alternate contacts of relay 09, through 
the winding of magnet foe to battery; and 
opening at its normal contacts the previously 
traced circuit of print magnet f65. Magnet 
?5? thereupon releases and when the stabber is 
entirely removed from the slot in the distributor 
the locking circuit of relay fe9 is opened and 
relay G 9 releases in turn releasing magnet f 
to advance brushes 002 and 004 of progress 
switch 000 to the No. 3 terminals of their acS. Magnet iO57 upon releasing also permits the 
motor (53 to again rotate the type-wheel and 
brush arm 054 of the printer. When the brush 
004 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 002 and 004 of Switch 100 
are again advanced to the No. 4 terminals of 
their arcs. 

It has been assumed that the office in Whigh 
the calling line is located is designated by the 
office code letters A, U, Dhaving the digital 
equivalents 2, 8, 3 and that these digits have 
been registered by the operation of the cross 
point contact sets 64t, 644 and 645 of Fig. 6. 
When brush 004 engages the No. 4 terminal of 
its arc a circuit is established from ground 2p 
plied thereover, over conductor 655, the right 
contacts of cross-point contact set: 64, con: 





33O?nt COntact SetS Î26 Bind (27 tö Control the 
printer to print the units digit (O of the Sender 
nenger and the digit iO of the identifier Enenber 
on the toll ticket. These numbers may be used 
in the evenit any difficulty is encountered in the 
operation of the Sender and identifier for identi 
ifying the faulty apparatus. When the brushes 
if CO3;and 0.5i engage the No. 1 terminals of their 
arCS following the printing of theisender number, 
ground is applied over brush : 005 and the No. 
terminal of its arc to conductor 032 to control 
;the printer to print a dash; on the ticket where 
supon the Switch ECO is controlled to advance its 
brushes iO3 and 95 into engagement with the 
iNo. 2 terminals of their arcs. 
it has been assurned that the called office code 

letters of the line to which the toll call has been 
extended are M, A., R. and that consequently the 
office Code digits fi, 2, 7 have been registered in 
the recorder by the operation of the cross-point 
contact sets 128, 129 and 730. When, therefore, 
brush OC5 is engaged with the No. 2 terminal of 
its arc, a circuit is established from ground 
thereover, over conductor 738, the right contacts 
of Cross-point.contact set 28, conductors 676 and 2: 
to 26, Over the lower No. 3; contacts of relay to 7 
and conductor - 066 to the No. 6 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 05 when brush k055 engages the No. 6 
segment, the numeral 6 is printed on the ticket 
and progress SWitch 0 is controlled to advance 
its brushes to 3 and 1005 into engagement with 
the No. 3 terminals of their aros. In a similar 
manner the printer is controlled to print the sec 
Ondi Code digit 2 and the third code digit 7 as the 
brush , 005 engages the Nos. 3 and 4 terminals of 
its-arc and applies ground successively, over con 
ductors 739 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 000 
are advanced into-engagement with the No. 5. ter 
minals of their arcs. 
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With brush , 005.-engaged with the No.:5 termi 
nal of its arc, ground is connected thereover to 
conductor .033, over the upper No. 5 contacts of 
relay 1917, conductor i073, to battery through 
the winding of cut, magnet 858 of the printer. 50 
Magnet.058 upon-operating cuts-off: the tape just 
ahead of the first notation of the incident call 
whereby the ticket made for the previous call is 
detached, and ground is connected to the con 
ductors l04.and 1075 for-controlling switch î600 , 
to engage its brushes OO3.and fa05 with the No. 
6 terminals of their arcs and, to release the cut 
magnet G58 of the printer. With brush 1005 en 
gaged with the No. 6. terminal of its arc a circuit 
is.:established from ground thereover, over - con 
ductor,032 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 90) is controlled to advance its 
brushes.O3.and .05 into engagement with the 
No. 7 terminals of their arcs. w 

It has been assumed that the called.line num 
ber was 345-and that consequently the digits of 
this number, have been registered in the recorder 
by the operation of the cross-point, contact sets 
821, 822, 823 and 824. When, therefore, brush 
1805 is engaged with the No. 7. terminal of its arc 
a control circuit is extended from ground there 
over over conductor. 834, the right, contacts of 
cross-point contact-set 821, conductors 67 and 
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if G2c, the lower No. 8 contacts of relay of and 
conductor 05 to the No. 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 
:5; when brush O55 engages the No. 1 segment, 
the thousands digit 1 is printed on the ticket and 
progress SWitch 000 is controlled to advance its 
brushes :03 and 005 into engagement with the 
No. 8 terminals of their arcs. En a similar man 
ner the printer is controlled to print the hundreds 
digit 3, the tens digit 4 and the unitS digit 5:as 
the brUSh. f.5 engages the Nos. -8,9- and 10 termi 
inals of its arc and applies ground successively 
over conductors 835, 836 and 83 and over the 
right contacts of the cross-point contact sets 822, 
823 and 824. Following the printing of the units 
digit, brushes if 003 and 005 of the progress 
switch 0 are advanced into engagement with 
the No. 11 terminals of its arc and ground is 
thereupon applied over brush 005, over conduc 
tor 32 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 if 00 is controlled to advance.its 
brushes -803 and OO5 into engagement"With the 
No. 2 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 register the digit 2. When, there 
fore, brush 1005 is engaged With the No. 12 termi 
nal of its arc, a control circuit, is established from 
ground thereover, over conductor 838, over the 
right: contacts oficross-point contactset-825, con 
ductors 65;and 025, the lower No. 4 contacts of 
relay 07 and conductor OS5 to the No. 5 dis 
tributor segment, of the printer. In the manner 
previously described the rotation of the printer 
type-wheel is arrested by the roperation of the 
printmagnet 57 when brush - 55 engages the 
No. 5 segment, the class digit 5 is printed on the 
ticket: and progress switch 000 is controlled to 
advance its brushes foo3 and iO05 into engage 
ment with the No. 13 terminals of their arcs. 
With brush. O5 engaged with the No. 3 termin 
nal of its arc, a control circuit is established from 
ground thereover, over conductor 839, the right 
contacts of croSS-point contact Set .826, conduc 
tors, 62.and 622, the lower, No. 7 contacts of re 
lay: 0.7, and conductor.062 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 95 when brush 055 engages the No. 2 
segment, the rate digit.2 is printed on the ticket 
and progress SWitch,000 is controlled to advance 
its brushes, .093 and 005 into engagement with 
the No. 14 terminals of their arcs. Following the 
printing, of the rate-digit,and-with brush 005-en 
gaging the No. 14 terminal of its arc, ground is 
applied thereover to conductor 032 and thence 
as traced to the (-) distributor segment of the 
printer whereupon the printer is controlled to 
print-a-dash;on the ticket:and the progress switch 
000 is controlled-togadvance.its brushes 003 and 

foG5 into engagement with the No. 15 terminals 
of...their-acS. 

It has been assumed that the elapsed time of 
the Conversation was sixteen minutes and that 
the cross-point contactisets 828 and 829 of the 
register of Fig. 8 have been operated to register 





S 
utor of the printer whereupon another dash is 
printed on the ticket and the progress switch 
900 is controlled to advance its brushes 003 

and 005 into engagement with the No. 18 ter 
minals of their arcs. 
When brush 0.95 engages the No. 18 terminal 

of its arc, a circuit is established from ground 
thereover, over the No. 3 front contact of relay 
036, conductor f037, the lower back contact of 

relay 92, conductor 84, the right contacts of 
cross-point contact set. 83, conductors 67 f and 
02, the lower No. 8 contacts of relay of 7 and 

conductor 06 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 O57 
when brush 055 engages the No. 1 segment, the 
numeral 1 is printed on the ticket and the prog 
ress switch G60 is controlled to advance its 
brushes 263 and 005 into engagement With the 
No. 19 terminals of their arcs. With brush 005 
engaged with the No. 19 terminal of its arc, a 
circuit is established from ground thereover, 
over conductor. 842, the right contacts of the 
cross-point contact set 832, conductors 676 and 
f026, the lower No. 3 contacts of relay Of T and 
conductor 066 to the No. 6 distributor segment of 
the printer whereupon, when brush 1055 en 
gages Such segment, the print magnet 057 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 003 and 005 
of the progress Switch 000 into engagement 
With the No. 20 terminals of their arcs. 
A circuit is now established from ground over 

brush 095 and the No. 20 terminal of its arc, 
over the No. 4 front contact of relay i 636, con 
ductor 03 í, the upper No. 3 contacts of relay 
07 and conductor 97 to the (*) distributor 

segment whereupon the printer is controlled to 
print an asterisk on the ticket and the progress 
switch EDOO is controlled to advance its brushes 
i003 and 005 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 1603 and 005 of the progress switch are 
advanced into engagement with the No. 22 ter 
minals of their arcs. There being no connection 
to the No. 22 terminal of the arc with which 
brush 5 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 (38 by the operation of the cord circuit lis 
tening key 39 to the cord circuit which she has 
plugged into the recorder jack 908 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 fo(9 from the jack 008 thereby releasing 
relay 7 to disconnect her position printer 
from the recorder. Relay fell upon releasing 
also releases relay of 8 and with relay 006 
locked operated removes ground from conductor 
90 thereby releasing the off-normal relay 909 
of the recorder. 

Relay 909 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 909 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 329 which is connected over the lower No. 
3 contacts of relay 39 and brush 323 of the 
trunk-finder 300 and conductor 24 of the trunk 
to the sleeve conductor of thetrunk 06 where 
upon the line-finder of and selector 02 by 
which the private branch exchange is connected 
to the trunk O6 are released. Relay foil 8 upon 
releasing also establishes a circuit for restoring 
the progress switch 008 to normal which circuit 
may be traced from ground Over its back contact, 
over the strapped terminals of the arcs with 
which brushes 002 and 003 are associated, over 
one of these brushes and over the interrupter 
contacts and through the winding of the step 
ping magnet 00 to battery. Magnet f:00 is 
thereupon intermittently operated until the 
brush 003 leaves the last terminal of its arc, 
in which position the circuit of magnet 00 is 
opened. All apparatus employed on the toll call 
has now been released. 
As an alternative operating procedure, if it 

should be considered undesirable toº 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' Switchboard 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 
300, but the recorder lamp C0 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, described. 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 trunk 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 a C 
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 plu 
rality of recorders, means responsive to the iden 
tification of the calling line as a private 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 are effective to register the call data 
therein, an operator's position accessible to Said 
calling line through said recorder and trunk, a 
ticket printer at said position and means Opera 
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 
ators 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 
responsive 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 a 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 
l'ecorder at the Switchboard , of Said position, 
means for lighting the lamp of the recorder as 
Sociated with a trunk when the conversation over 
Said trunk is terminated, cord circuits at Said op 
erator'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 printer 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 recorders, 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 operated 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 
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trunk to a desired line, a plurality of recorders 
each having registering means for registering all 
of the data relating to a toll connection estable 
lished over a toll trunk, means operative upon 
the seizure of a 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 
erS, means responsive to the Seizure of said trunk 
for a SSociating an idle Sender therewith, a call 
ing line identifier, means for associating said 
identifier with the sender taken for use, means 
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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 upon the seizure of 
said trunk by said recorder to establish further 
control circuits 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 
tifier, means for associating said 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 circuits 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, 

  



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 
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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 cali 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. 


