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Patented May 19, 1953 2,639,092 

UNITED STATES PATENT OFFICE 

,, . AUTOMATIC MESSAGE ACCOUNTING 
SYSTEM 

* ...John B. Retallack, New York, N. Y., assignor to 
..:BellTelephone:Laboratories, Incorporated, New 

: ; York, N. Y., a corporation of New York 
: Application September 4, 1947, Serial No. 772,092 

49, Claims. (Cl. 235-61.) 

- This invention relates to telephone exchange : R. F. Massonneau. If the call: data are recorded 
systems and more particularly to automatic mes- is on a tape magnetically, the tape may be read by 
sage accounting equipment for such systems. , a magnetic scanner to control accounting ap 

Circuits have heretofore been proposed for paratus. 
---automatically preparing records for short-haul Automatic billing, may be on either a bulk or 

toll calls which may be used for enabling bills - on a detailed basis. If on a detailed basis the 
to be prepared for transmission to subscribers electronic or magnetic Scanner will Scan each 
for all toll calls made during a billing period. P: of the tickets or records made, during a billing 

" -Two types of automatic ticketing circuits have period at any or all offices of an exchange area, 
been proposed, the first employing a ticket 9 to make registrations of the data recorded on 

- printer-associated with a trunk employed in the reachi ticket or record scanned, from which a 
- establishment of the toll connection, which computation of the money charge for the call 

printer prints on a ticket all of the call data that is computed and a card punching; machine is 
... may be required for ticketing the call. Such a operated to punch a card corresponding to each 

system is fully disclosed, for example, in Patent 15 °tollrcall. !, The card would have punched thereon 
: 2,629,016 granted February 17, 1953 to J. W. . . all of the necessary data relating to the call in 
- Gooderham, and in Patent No. 2,447,533 granted . cluding the computed money charge necessary 

August 24, 1948 to J. B. Retallack. The second . . . for billing the call. "All of the cards thus pre 
type of system employs a magnetic tape recorder pared may then be sorted by an automatic sort 

- which records all of the call data. A system of 0- ing: machine in accordance with the subscriber's 
the latter type is disclosed in Patent 2,594,495 h; account, and a stack of sorted cards may then 
granted April 29, 1952 to myself. 1: be submitted to an automatic billing machine. 

* - The toll ticket or tape has printed or recorded If the bulk billing basis is to be used the printed 
thereon the office code and numerical digits of tickets may first be submitted to an electronic 

is the calling line designation, the class of the call- scanner which controls a sorting mechanism to 
ring line, the office code and numerical digits of 's Sort: the tickets into stacks in accordance with 
s' the called line-designation, the charge rate for if the subscriber's accounts:- The stack of tickets 

the call determined from the office zones in which appertaining to a subscriber's account is then 
...the calling - and called lines are located, digits "::submitted to another: Scanning device: which con 

indicative of the total elapsed time in minutes 30 trols computing mechanism to compute the in 
of the conversation, and may also have digits if dividual charges: for the separate calls in terms 

r; indicative of the month, day, hour, minute and of message units, to add the computed individual 
fractional minute of the time when the particu- charges and to add to that total: the total mes 
lar call was made and digits indicative of the 2: Sage units for all local calls made during the 
numbers of the sender and identifier used. If 35 billing period whereby a teletypewriters may be 

...the tickets are printed, they may be sent to the “controlled to prepare a bill for the subscriber's 
... central accounting office to enable the accounting account in which the charges are all billed in 
: office to prepare the usual bill for service as is : terms of message units. 

... now done with tickets manually prepared by toll It is an object of: the invention to provide 
Operators. 40 'Simple and reliable; facilities for receiving data, 

... The next logical step is the production of toll relating to a tolls call and from such: data deter 
tickets or records which are capable of control- mining the money; charge, which should be made 

, ling billings or accounting devices to automati- ::: for the call. 
'..cally prepare, a bill suitable for mailing to a sub- A further object of the invention is to provide 
scriber. In a system in which a toll ticket is 45 facilities for receiving...the digital data relating 
printed it Would be: possible to modify the ticket r to the directory, number of the subscriber, who 
printer so. that in addition to printing the nu- . . . has made a toll call and for translating such 
merical data appertaining to a toll call, it would data into-the-place name and directory number 
simultaneously print code data on the ticket cor- of Such Subscriber to enable the printing thereof 
responding to each item of numerical data, where- 50 on a bill. 
by the ticket when submitted to an electronic A further object of the invention is to provide 
"scanner might, through the operation of the facilities for computing the total charges for a 

* - scanner, control suitable accounting apparatus. toll call in accordance with the charge rate for 
" . Such an electronic scanner has been disclosed in “both the initial and overtime periods of conver 

- Patent No. 2,417,427 granted March 18, 1947 to 55 sation as determined from the charge zones in 
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which both the calling and called subscribers' 
lines terminate. 
A still further object of the invention is to 

provide facilities for computing any tax which 
should be assessed for a toll call based upon the 
calculated money charge for such call. 
The present invention is illustrative of circuits 

whereby a magnetically recorded record of a toll 
call may be transferred to a receiver at a cen 
tralized accounting office, registered therein, and 
whereby from the data registered in the receiver 
computations of the money charge for the call 
may be computed for controlling a card punching 
mechanism to punch a card for the call, which 
card Will then be capable of use in an automatic 
billing machine. It is, however, to be undel'stood 
that the equipment at the centralized accounting 
office disclosed herein could be controlled by sig 
nals transmitted thereto by an electronic scanner 
employed to scan the code marks on a printed 
ticket. Certain of the subject-matter herein 
disclosed pertaining to the transferring of ticket 
ing information from the ticket printing or re 
cording mechanism of an originating office to re 
ceiving ecuipment of a centralized accounting of 
fice is claimed in my divisional application, Serial 
No. 264,909, filed January 4, 1952. 
In general, the circuits of the present invention 

function to attain the hereinbefore enunerated 
objects in the manner now set forth. As soon as 
all of the data, relating to a toll call have been 
recorded on the tape of the magnetic recorder, 
the ticketing trunk to which the recorder is indi 
vidual is connected over an interoffice trunk cir 
cuit with an idle receiver at the centralized ac 
counting office. As soon as the idle receiver be 
comes connected to the ticketing trunk and re 
corder, the data, on the recorder tape are trans 
mitted over the interoffice trunk by voice frequen 
cy signals, the several items of information in 
cluding the office code and numerical digits of the 
calling subscriber's directory number, the tens 
and Units digits of the Sender number used in 

0 
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40 

establishing the connection, the number of the 
calling line identifier used, the office code and nu 
merical digits of the called subscriber's directory 
number, the class of the calling line, the rate at 
which the call is to be charged and the tens and 
units digits of the elapsed conversational time. 
If required, and the tape has recorded thereon the 
data concerning the month, day, hour and minute 
when the call was made, such data, may also be 
transferred to other digit registers of the receiver. 
It is, however, more economical to secure the 
data, as to the time when the call was made from 
equipment which may be made common to the 
receiving circuits at the accounting office. It will, 
of course, be obvious that the registered data of 
the sender and identifier numbers may be 
punched in a toll card only for the use of a 
maintenance man and that such data, would not 
be printed on the subscriber's bill. When all of 
the data, has been transferred to the receiver and 
the ticketing trunk is signaled to that effect, the 
connection to the accounting Office is then re 
leased. The ticketing trunk is then made avail 
able for use on another toll call and the record 
on the tape of the associated recorder becomes 
era Sed... 
The charge rate for the registered toll call may 

be determined directly from the charge rate 
register of the receiver if such charge rate was 
transferred thereto from the ticket record tape, 
or may be determined from the office code digits 
rf hoth the calling and called line numbers as 

45 

60 

70 

75 

4. 
registered in the receiver. This is accomplished 
by the operation of a calling zone relay operable 
in accordance With the three registered office code 
digits of the calling subscriber's line number, by 
the operation of a called zone relay operable in 
accordance With the three registered office code 
digits of the called subscribe's line number and 
by the operation of a route charge relay under 
the joint control of the calling and called line zone 
relays. If required, the charge condition as de 
termined by the operation of the route charge re 
lay may be further modified in accordance With 
the class of Service to which the calling line is 
entitled as registered in the class of Service regis 
ter of the receiver. When it is required that the 
place name of the called line be printed on the bill 
to be prepared, a place name relay may be op 
erated at the time the called zone relay is op 
erated. 
With the tens and units elapsed time registers 

of the receiver operated and the route charge re 
lay operated, a Subtracting circuit is operated to 
subtract the prescribed initial period of conversa 
tion which may, for example, be three, four or 
five minutes, from the total registered elapsed 
minutes of conversation to determine the over 
time minutes of conversation. The Overtime 
minutes of conversation are then divided by a 
dividing circuit by one, two, three or five de 
pendent upon the prescribed duration of each 
Overtime period of conversation as determined by 
the operated route charge relay, to determine the 
number of periods of overtime. Having de 
termined the number of periods of overtime, such 
data are applied to a multiplying circuit which 
multiplies the number of overtime periods by the 
price set for each period as determined by the 
route charge relay, which price may, for example, 
be five or ten cents for each period. The charge 
for the overtime periods of conversation as de 
termined in dollars, dimes and cents is then ap 
plied to a further adding circuit which adds there 
to the charge for the initial period of conversa 
tion. Which may be five, ten, fifteen, twenty, 
twenty-five, thirty or thirty-five cents as de 
termined by the operated route charge relay so 
that the output from this adding circuit gives the 
total charge in dollars, dimes and cents for the 
total period of conversation. This output is then 
applied to a progress circuit which, at the proper 
time, will operate punch magnets of a card 
punching machine to punch holes in a card rep 
resenting the money charge for the toll call. 

If a Federal tax is to be assessed for the call 
the output from the total charge determining 
Circuit is divided by fifty to determine the num 
ber of fifty-cent increments of the charge sub 
ject to the tax and is then multiplied by five to 
determine the amount of tax to charge for the 
Call O2 the basis that if the total charge is less 
than twenty cents no tax is assessed, but if the 
total charge is over twenty-five cents a tax of 
five centS Wii be assessed for each fifty-cent in 
Creinent of the total charge. The output in dol 
lars, dines and cents of tax is then applied to 
the progreSS circuit which at the proper time 
Will Operate punch magnets of the punching 
machine to punch holes in a toll card repre 
Senting the money charge for the Federal tax. 
A progreSS Circuit a SSociated. With the receiver 

is instrumental in enabling the punch magnets 
of the punching machine to punch the toll card 
to record in the proper order the items of in 
formation which are to appear on the printed 
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bilito be: supplied to the subscriber.who ilhas 
'... made the to call. 

'r The invention...having snows been described in 
3. ...a general, manner, reference may be had for a 

... more; comprehensive...understanding...thereof to 
* E.the following detailed description when read in 
3. connection with the accompanying: drawings in 
:... which: 

Fig. 1 shows Schematically an originating office 
Of: : an exchange area, it equipped for .automatic 

iii. ticketings comprising a ticketing... trunk. repre 
...: ' sented by the rectangle in the right, portion of 

the figure.i accessible overline-finders and Se 
silector i Switches from: Subscribers' lines, a rec 

...: tangle representing an indentifier by which the 
iš , identity of a 'calling line. Imay, be i determined 
and -recorded on the ticket-tape. recorder of the 

, trunk, and a rectangle representative of a cen 
"...tral office sender-controllable by digit' impulses 
... dialed thereto from a calling line for establish 
?ing a desired toll connection and for causing such 
called line number to be recorded on the ticket 
tape recorder of the trunk; 

iš :Figs. 2 and 3. taken together show: a trunk cir 
... cut for associating the ticketing trunk of Fig. 1 
with an idle receiving circuit and associated.com 

-' puting circuits at -a centralized accounting. office 
- disclosed in Figs. 4 to 21, inclusive. The trunk 
-- Ki : "circuitº has - access to *.ticketing trunks : over the 
: ... trunk finder-disclosed in Fig. 2 and to an idle 

receiver and computing eircuit over the finder 
of Fig. 3; 

... Figs. 4 and 5 taken together show the voice fre 
quency receiving channels of the receiver; 

Fig.6 shows a beginning-of-record register and 
... the A and B calling office code registers of the re 

ceiver; 
Fig. 7... shows the C calling, office code register 

... and the registers for registering the thousands 
and hundreds digits of the calling line number; 

Fig. 8 shows the registers for registering the 
tens and units digits of the calling line number 
and the tens and units digits of the number of 

... the sender used in the connection; 
... Fig. 9...shows... the register for: registering the 

s: number of the identifier: used on the connection 
... and, the A and B called office code: registers; 

: Fig. 10, shows the C. called office code register 
and the registers for registering the thousands 
and hundreds digits of the called line number; 
. Fig. 11 shows the registers for registering the 

...tens and units digits of the calling line number 
... and the class of the calling line; - 

Fig. 12 shows the registers for registering the 
st charge rate and the tens and units digits of the 
s... elapsed time of conversation; 

I Fig. 13 shows the end-of-record register and 
the progress, switch for controlling the punch 

... machine to punch the registered and calculated 
60 

Which the toll call data, is transmitted from the '... data in the required order in a toll card; 
Fig. 14 shows the calling office code translator 

and calling zone, class of service and route charge 
relays; 
Fig.15 shows the called office code translator 

and called zone and place name relays; ? 
... Fig.16 shows a portion of the subtracting cir 
cuits of the computer whereby:any. One of a 
plurality of prescribed initial periods of: con 

; versation may be subtracted; from the total pe 
... riod of conversation; 

... Fig. 17, shows in the left portion thereof the 
- remainder of the subtracting circuits and in the 
... right sportion thereof the circuits for dividing 

the output of the subtracting circuits by three to 

iii... determine the number 
s's periods; 

6 
of three-minute overtime 

5 

* Fig. 18 shows the circuits of the computer for 
... dividing. the output of the subtracting circuit 

by-One, two or five to determine the number of 
one, two or five-minute overtime periods; 

Fig. 19 shows the circuits of the computer for 
multiplying the outputs of the dividing circuits 

: of Fig. 17 or 18 by five or ten to determine the 
0 charge in dollars, dimes and cents for the over 
is time periods of conversation; 
ii. Fig. 20 shows the circuits for computing the 

... charge for the initial period of conversation and 

15 
for adding it to the charge for the Overtime pe 
riods of conversation as determined by the cir 
cuits of Fig. 19; 

Fig. 21 shows in the upper portion thereof some 
- of the relays of the progress circuit of Fig. 13 

20 
and in the lower portion thereof circuits for com 
puting the tax to be assessed for the total charge 
for the call; and 

Fig. 22 is a diagram showing how the Several 
figures of the drawings should be arranged to 
completely disclose the invention. 
The circuits and apparatus schematically dis 

closed in Fig. 1 by which a record is secured for 
accounting purposes on all short haul toll calls 
is of the general type fully disclosed in the ap 
plication of J. W. Gooderham hereinbefore re 

30 ferred to but modified for magnetic recording 
as disclosed in the previously cited Patent 
2,594,495. 
The trunk circuits shown in Figs. 2 and 3 by 

which any one of a plurality of ticketing trunks 
may be connected with an idle receiving and 
computing circuit at a centralized accounting 
office, may be of the type disclosed in Patent 

40 

45 

No. 1780,906 granted November 11, 1930 to W. W. 
Carpenter and R. E. Hersey. The interoffice 
trunk circuit terminates at the orginating office 
in a step-by-step trunk finder 250 of the Strow 
ger type which has access to one hundred ticket 
ing trunks grouped into ten groups of ten trunks 
each. - This trunk finder is started in Search of a 
ticketing trunk which has a toll ticket record 
for transmission to the centralized accounting 
office when the toll record has been completely 
recorded by the ticket tape recorder of the trunk. 
The interOffice trunk terminates at the central 

50 

55 

ized accounting office in a step-by-step rotary 
Switch 350 of a well-known type having no defi 
nite normal position but always remaining stand 
ing When idle on the terminals of the receiving 
and Computing circuitSlast used. If the originat 
ing office is quite remotely removed from the 
centralized accounting office an amplifier of any 

; : Suitable type may be interpolated in the tip and 
ring conductors of the interoffice trunk as indi 
cated by the box 360. 

For receiving the voice frequency signals by 

ticket tape-recorder of a ticketing trunk, each 
receiving and Computing circuit at the account 

85 

ing office is provided with an amplifier and de 
tector circuit disclosed in Fig. 4 and a check cir 
cuit shown in Fig. 5. for checking the accuracy 
:Of the received signal impulses. These circuits 
may be of the general type disclosed in Patent 

... No. 2,332,912 granted October 26, 1943 to G. 
70 . Hecht, A. A. Lundstrom and E. R. Taylor. ... registers shown in FigS. 6 to 13, inclusive, are of 

the conventional relay type settable in response 

The 

to received impulses. 
- Progress switch 350 disclosed in Fig. 13 is of 

5 the si step-by-step rotary- type , which is advanced 
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step by step under the control of its stepping 
magnet 35 and stepping relay 1352 to SucceS 
sively associate the registers of the receiving cir 
cuit and portions of the computer circuit With 
terminals of the connecting rack 2 00 of Fig. 21 
which are connectable to the punch magnets of 
a card punching machine (not shown) of any 
Suitable type. 
The translator circuits disclosed in FigS. 14 

and 15 are of the well-known type employed in 
the decoders of panel type exchange Systems, 
such, for example, as fully disclosed in Patent 
No. 1,862,549 granted June 14, 1932 to R. Ray 
mond and W. J. Scully. 

Ticket recording 
The invention having now been briefly de 

scribed, the manner in which the detailed data, 
of a toll call is recorded on the tape of a ticket 
tape recorder, transferred to the accounting 
office and translated into data suitable for use by 
a toll card punching machine So that Such card 
may be used in an automatic billing machine, 
will now be described in more detail. 

It Will be assumed that the calling Subscriber 
at substation : 3) of Fig. 1 whose directory listing 
is AUdibon 3-9096 desires a toll connection. With 
a subscriber's line listed in the directory as 
MArket 7-1345 and initiates the call by remov 
ing the receiver at his subset from the SWitch 
hook. In response to the removal of the receiver, 
the line finder O is started to find the terminals 
of the calling line and when a connection is 
established from the first selector trunk. , 2 to 
the calling line, the usual dial tone is transmitted 
to the calling subscriber. Thereupon the calling 
subscriber dials the number of the Wanted Sub 
Scriber’s line. 
In response to the dialing of the first three 

office code digits M, A and 7, it will be assumed 
that the first selector C3 is stepped to the Sixth 
bank level and then hunts for an idle Second 
selector trunk in . Such level, that the selected 
second selector G4 is then stepped to its Second 
level and hunts for an idle third selector trunk 
in such level and that the selected third Selector 
35 is then stepped to its seventh level and hunts 

for an idle automatic ticketing trunk in Such 
level. It will be further assumed that the auto 
matic ticketing trunk represented by the rec 
tange 5 of Fig. 1 is thus Selected and through 
an idile Sender-trunk-finder : 0 becomes con 
nected with an idle sender represented by the 
rectangie 8. The thousands digit of the called 
line designation dialed by the caling Subscriber 
becomes registered in a register associated with 
the ticketing trunk and the remaining called line 
digits become registered in the Sender. AS SOOn 
as one digit becomes registered in the Sender, the 
Sender seizes an idle calling line identifier repre 
sented by the rectangle 28 over the sender 
identifier-connector . . When the identifier is 
seized, it establishes additional circuits with the 
ticketing trunk over the identifier-trunk-con 
nector and proceeds to reconstruct the called 
office code digits dialed by the calling subscriber 
to reach the ticketing trunk and to cause the 
entire called line number to become registered in 
the sender. The identifier also proceeds to iden 
tify the calling line and to cause the directory 
number of the calling line to be registered in the 
sender. When the sender has secured the calling 
line number and class from the identifier, has 
registered the called line number and determined 
the rate to be charged for the call, it connects 
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8 
with the ticketing trunk over a sender-trunk 
connector 2 and proceeds to transfer the calling 
line number, the called line number, a digit rep 
resentative of the class of the calling line, a digit 
representative of the rate to be charged, and 
digits representing the number of the Sender and 
the number of the identifier used, to the ticketing 
trunk for magnetic recording on the tape of the 
ticket recorder 3. 
In the meantime the Sender has proceeded to 

control selector switches to extend a connection 
from the ticketing trunk to the line of the called 
Subscriber in accordance With the called line num 
ber registered in the sender. As soon as the 
called subscriber answers the elapsed time regis 
ter 4 of the ticketing trunk is operated to start 
the registration of the elapsed time of the con 
versation and Such register continues in opera 
tion until the called Subscriber hangs Lip to tel 
minate the conversation. Thereupon the elapsed 
time in minutes is transferred to and recorded 
on the tape of the tape recorder 13. 
The operations just described are performed 

in the manner fully set forth in the Gooderham 
patent hereinbefore referred to as modified for 
tape recording as described in my Patent 2,594,495 
hereinbefore referred to. The data, recorded on 
the tape of recorder 3 will be in the form of 
composite waves representing the several digits 
of the recorded data. Such recorded digits for 
example, being as follows: 

where the digits 283-9096 represent the calling 
Subscriber's number; the digits 000 represent the 
sender No. 00 and the identifier number 0; the 
digits 627-1345 represent the called subscriber's 
number; the digitS 52 represent the calling line 
class 5 and the rate of charge 2 and the digits 16 
represent sixteen minutes elapsed time of the 
Conversation. 
Starting an interoffice trunk to hunt for the 

ticketing trunk 
AS Soon as the recording of the elapsed time has 

been completed and the tape recorder is thus 
ready to transmit the toll call data, a start circuit 
is established for starting an idle interoffice trunk 
in Search for the ticketing trunk and in search 
for an idle receiving and computing circuit at 
the accounting office. This start circuit may be 
coinion, for example, to a group of ten trunks 
and extends from ground at the ticketing trunk, 
Over Conductor 5 to battery through the Wind 
ing of group relay 200 of the trunk circuit which 
has first choice access to the group of trunks in 
which the ticketing trunk to is located. Relay 
209 upon Operating places ground over its upper 
contacts upon segment 20 of the group commu. 
tator of the trunk finder 250, corresponding to 
the bank level in which the ticketing trunk ap 
pears, in the case assumed the first or lowermost 
Segment, and at its lower contacts establishes a 
circuit from ground at the back contact of relay 
202, over the lower contacts of relay 200, over 
the lower normal contacts of make busy jack 203, 
conductor 204, the lowermost back contact of 
relay 300 to battery through the winding of relay 
30f. Relay 30 energizes in this circuit and estab 
lishes a circuit for relay 302 extending from 
ground over the lower front contact of relay 
30, the inner lower back contact of relay 303, 
conductor 304, the back contacts of vertical mag 
net 205 and rotary magnet 206 of trunk finder 
250, conductor 305 and battery through the upper 
Winding of relay 302. 
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230 to the input of amplifier 360; establishes a 
circuit extending in parallel through the wind 
ings of relays 324 and 325, over the upper con 
tacts of relay 3f2, brush 326, conductor 32, 
through the left and intermediate Windings of re 
lay 402, over the left normal contacts of relay 
407 and to ground at the left back contact of 
relay 403; and at its next to upper contacts con 
nects battery through the high resistance 333, 
the back contact of relay 324, conductor 334, 
brush 223, bank terminal 224 and conductor 9 
through the winding of a relay (not shown) in 
the ticketing trunk for the purpose of marking 
the ticketing trunk as busy so long as the trunk 
finder 25) is engaged therewith. Relays 325 and 
402 operate in the circuit just traced, but relay 
324 being marginal does not operate. At its up 
per contacts, relay 325 bridges the upper con 
tacts of relay 30 in the holding circuit of re 
lay 3 to hold the latter relay operated following 
the release of relay 30 and at its lower con 
tacts establishes the circuit of slow-to-release 
relay 335 which operates and establishes an al 
ternate holding circuit for relay 32 for holding 
relay 32 operated following the release of relay 
33. 
Should a second ticketing trunk of the same 

group be selected at this time with relay 300 op 
erated and relay 307 unoperated, and the group 
relay 200 reoperated, relay 200 will again make 
the lowermost commutator terminal. 207 busy as 
before described but will now start the trunk 
finder normally having first choice access to the 
group of trunks in the first level of its bank and 
in the Second level of finder 250. The start cir 
cuit extends from ground at the back contact of 
relay 203, over the lower contacts of relay 200, 
lower normal contacts of jack 203, conductor 204, 
the lowermost contacts of relay 300, the inner 
most upper back contact of relay 307, conductor 
328, the lower normal contacts of jack 226, 
thence through the winding of the relay of the 
interoffice trunk circuit corresponding to relay 
30. Since the commutator segment and bank 
multiples are slip multipled in the Well-known 
manner, the trunk finder started will step verti 
cally to the second bank level when it will be ar 
rested by its commutator brush, corresponding to 
brush 20, engaging the second segments of its 
commutator which is multipled to segment 20. 
In a similar manner should other trunks in the 
same group be placed in a calling condition, the 
operation of group relay 200 will be instrumental 
in starting succeeding trunk finders which nor 
mally have first choice access to other groups of 
ticketing trunks. This starting arrangement is 
in accordance with well-known so-called "paddle 
Wheel' start circuit arrangement. 
At the receiving circuit of Fig. 4 the operation 

of relay 402 establishes an obvious circuit for the 
off-normal relay 404 which, in turn, establishes 
an obvious circuit for relay 400. Relay 400 there 
upon operates and removes battery from the pre 
viously traced circuit extending through the wind 
ings of test relay 35 in the interoffice trunk cir 
cuit, which test relay releases in turn opening 
the locking circuit of relay 30 which also re 
leases. Relay 404 upon operating connects ground 
at its outer right contacts, over conductor 495 
to the ground bus bar GD; connects battery over 
its middle left contacts to battery bus bar BAT2; 
connects battery over its outer left contacts to 
battery bus bar BAT and establishes a circuit 
from ground over its outer right contacts, the 
right back contact of relay 403, conductor 406 and 
serially through the windings of transfer relay 
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12 
600 and progress relay Gof. Relays 600 and 60? 
Operate preparatory to registering a beginning of 
record registration. 

Relay 500 upon operating locks itself and relay 
60 to the ground bus bar GD and over its inner 
left contacts establishes a circuit from ground on 
bus bar GD, serially through the windings of 
transfer relay 6) and progress relay if which, 
in turn, operate. Similarly, relay 69 locks itself 
and relay 6 í í to ground bus bar GD and estab 
lishes an operating circuit for transfer relay 620 
and progress relay 62;. In the same manner the 
remaining transfer relays 9, 20, 40, 800, 820, 
840, 860, 900, 329, 940, 000, 620, 1949, 100, 20, 
E 4, 28, 220, 249, and 30) and the remain 
ing progress relays 73 , 72, 7 , 83 , 82 , 84 , 86 , 
90 , 921, 948, 1801, C2 , 04Z, 0 , 21, 4, 
2i, 22, 24 and 30 are operated and locked 

to the ground bus bar Gil). 
The receiving circuits are now ready to receive 

Signal impulses of Voice frequencies transmitted 
from the tape recorder of the ticketing trunk. 
The signals transmitted are combinations of two 
Out of Six frequencies according to the following 
table: 

KP and beginning of record 
End of record---------------- 

Character Frequencies 

0----------------------------------------------------- a, b 
l----------------------------------------- a, d 
2--- - - - - - - - - - - - - - - - - - - - - - - --------------------- - - - - - - - ?, ?? 
8. ?, ? 
4– ?, ? 
5. c, d. 
6.- ( 0. 

b, c ? ? ? ? ? ? ? ? ? ? ? - - -?-7 
8------ C, & 
9 ? 

f 

The receiving circuits comprise a volume limiter 
WI; a 'Signal present' channel including the 
transformer SPT, vacuum tube S, a polarized 
relay SPR, and associated circuits; a plurality of 
receiving channels one for each frequency in the 
entire signal band a . . . if, each of which com 
prises a band paSS filter BPF, a vacuum tube T 
and a polarized relay R. Such as, for instance, a 
channel reserved for frequency a which is made 
up of band pass filter BPFa, a vacuum tube Ta, 
and a relay Rd; the “key pulse' signal circuit 
comprising relays KP, KP2 and KP3 and associ 
ated circuits Which Operate in response to the 
initial Operation of relays RC, Rf of the channels 
reserved for frequencies c, frespectively when a 
beginning of record signal KP is transmitted to 
the receiving circuit; and a check circuit com 
prising relays CKf, CK2 and CK3 and associated 
netWorks which Operate in the manner herein 
after Set forth to check the impulses as they are 
received by the various channels affected by the 
frequencies in the signal impulses. 
The alternating current signals from the 

transmitting magnet of the tape recorder are 
transmited over a loop circuit including con 
ductors and 8, bank terminals 227 and 228 
and brushes 2.f4 and 2 5 of trunk finder 250, 
Conductor's 229 and 230 and the upper contacts of 
relay 32, to the input of amplifier 360, are am 
plified by the amplifier 360 and applied over 
brushes 329 and 330 offinderswitch 35O and con 
ductors 33 and 332 to the input of the receiving 
circuit of Fig. 4. The input elements of the re. 
ceiving circuit comprise the adjustable pad AP, 
which is a means for adjusting the Sensitivity of 
the receiving circuit to the minimum requirement 
Since, by keeping the sensitivity as low as pOSSible 
the likelihood of false operation on CurrentS 
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which may be produced by noiseismaterially re-r 
duced; the high passifilter HPF; the terminating: 
resistance IN; the center tap of whichi'is 
grounded; and the input transformer IT, the 
input winding of whieh is connected to thetermi 
nals of resistanceIN and the output winding of 
which is connected to the common terminal of 
resistance RG and paralleled condenser CG and 
the common terminal of resistance RG2 and par 

143 
S which furictions as airectifier. by virtue of the . . ." 
normal positive grid bias and because of there 
sistance: SPg in its control, grid circuit.: The: ... 
signal voltage across resistance. N5 is passed 
through the resistance network comprising re-: . 
sistances N2, N3 and N4 to the inputs of filters 
BPFa . . . BPFf which 'act, to separate the sig - 3: 
naling frequencies into the bands corresponding: '. 
to the mid-band frequencies G, b, c, d, e,f, re--. 

alleled condenser CG2. The other common ter- 10 spectively." 
minal, of resistance RG and condenser CG is The resistance network.N2, N3 and N4 serves : 
in turn connected to control grid Gil of vacuum a three-fold purpose: (1) it provides attenuation : 
tube Li while that of resistance. RG2 and con- to afford the desired relationship between chan-...- 
denser CG2 is connected to control grid G2 of nel sensitivity and the output of thevolume 
tube L2. The mid tap of the output Winding of 15 limiter VL; (2) it affords a relatively constant 
transformer IT is connected through resistance impedance termination between the filters, and . . . 
L3 to the cathodes of tubes Li and L2. High-pass the widely varying output impedance of the vol 
filter HPF at the receiver input is employed to ume limiter; and (3) it attenuates transient diss 
suppress the unwanted frequencies below the turbances reflected back from the filters to such . signaling frequency band which may be present 20 an extent that they do not cause objectionable: 
in the incoming signals. chatter of relay SPR. ":, 
The volume limiter VI, comprises the pentode The control grid of tube. S is normally held ... 

vacuum tubes L. and L2 and their accompanying positive by the voltage obtained from the poten-i. 
input and output circuits. The tubes are oper- tial divider comprising: resistances P4 and P5. 
ated in the well-known push-pull relationship 25 bridged across the batter BAT3. This positive 
with their respective anodes connected together bias, together with the reduced screen grid volt 
by means of retardation, coil I and connected age obtained by the use of resistance SPR? con-. through the blocking condenser BC to the resist nected to the screen grid of tubes, improves the . 
ance network comprising resistances N to N5, operation of the circuit and reduces the effect of 
inclusive. Anode potential is supplied to the 30 tube variations. Condenser: SP2 serves to by-: 
anodes of the tubes from the anode battery BAT3 pass the alternating current around-resistance. . ." 
through the two sections of retardation coil. L. SPRI. Relay SPR, has its secondary or bias wind 
The volume limiter provides adequate amplifica- ing (S) connected into.the plate circuits of tube. 
tion of the incoming alternating current impulSes S, while its primary or operate winding' (P) is . 
to cause operation of the desired channels but 35 connected to the battery BAT3 through the low re--- 
limits its output signal voltage to such a value sistance filtering retard coil FLT, when there is . 
that channels other than those intended to be no signal present on the incoming trunk and 
responsive to the frequencies in the Signal Will therefore no signal voltage iš being applied to 
not operate on the transient currents generated the control grid of the tube S, the plate current 
at channel filter outputs of filters BFF . . . 40 flowing through the bias winding of relay'SPR is : 
BPFf by said signals when they start and Stop. 
The limiting action of the volume i limiter · VIL 

is obtained by means of the control grid resist 
ances and condensers R.G., CG and RG2 and 

sufficiently large to overcome the effect of the 
current in the operate winding and the relay 
armature remains in the normal position dis-- 

CG2, which resistances and condensers cause the 
grid bias to become more negative when the alter 
nating signal voltage on the control grids be 
comes high enough to cause them to draw cur 
rent during the positive half waves. When this 

45 

condition is reached the power output of the 
limiter becomes approximately constant regard 50 
less of further increases in the control grid Wolt 
age. The actual point at which limiting Occurs 
is controlled by the i bias voltage on the screen si 
grids: SGt and SG2 by the í bias voltage on the 
control grids and by the inherent limitation in 
maximum anode current... with zero control po 
tential and particular Screen grid and plate po 
tentials. The desired value of bias potential for 
the screen grids is obtained from the potential 
divider consisting of resistances. Pi and P2 
bridged across the battery source BAT3. The 

55 

60 

control grids G and G2 are held negative in the 
normal condition by the voltage drop acroSS the 
cathode resistance E3. 
The output of the limiter : VIL Šis divided into 

two parts by the resistances N. and N5. The 
voltage across resistance N. is applied to the 
“signal present” circuit which, as before stated, 

tS 

comprises the input transformer SPT, vacuum. 
tube, S and polarized relay SPR. This circuit 70 
responds to the small voltages generated across. 
resistance N in consequence of any signal trans 
mitted from the tape recorder, which signal, be 
ing stepped up, by the input transformier SPºT; is 
applied to the grid of the pentode-vacuuma-tube's 

closed. But when an alternating current signal 
is applied to the control grid of tube S, the plate 
current is reduced due to the change in the po 
tential. On the grid, and the current through the 
operate winding (P) of relay SPR overcomes the 
reduced current through the winding (S) and the 
relay operates to move its armature into engage.' 
ment *With its upper" contact:: - 
The plate circuit of tubes includes retarda- - 

tion coil. SP? and condenser SPCN. These server 
to reduce modulation products that would cause - 
the relay SPR to chatter and to slow up the op 
erate and release times of relay SPR, by delay 
ing the dying down and building up of the plate 
current through the secondary (S) winding of 
relay SPR. *** These delays compensate some 
what for the fact that there is no band-pass filter 
in the signal present channel, as compared, for " 
example, with the filters BPFa . . . BPFf in the 
signal channels, and aid in preventing the opera 
tion of said signal channels by transients since 
as subsequently set forth, without the operation 
of relay SPR, signal channel relay operation can 
not take place. 
The armatures of relays SPR, and CK2 are con 

nected together over conductor 504 and to ground 
over the normallower contacts of relay. CK?, and . 
the upper contacts of such relays are also multi 
pled together. Over conductor. 505 and connected . 
to the armature of the polarized relay." TO. : 
From the lower normal contact of relay...TO a cir-... 
cuit-is extended- over-conductop 500;*overkthews 3. 
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right No. 3 contacts of operate progress relay 
30, conductor 50, through resistance CH 
and through the middle (P) or operate Windings 
of relayS Rd. . . . Rf in series to battery BAT3. 
Hence. When relays SER, Operates in response to 
an incoming Signal it causes the energization of 
the Operate Windings of all of the channel relays 
prepairing Such relays for Operation. When their 
a SSOciated channels will have responded to fre 
quencies in the signals as hereinafter Set forth. 
It may be noted that when relay CK2 operates as 
described later it has the same effect as relay 
SPR, and also that when relay CK operates it 
len Oves a Short circuit from resistance CH2 and 
thus insertS high resistance into the circuit estab 
lished over the contacts of relays SFR and CK2 
for a purpose to be later described. 
With the receiving circuit thus cutthrough to the 

tape recorder there is a brief period during which 
the receiver night be exposed to noise currents if 
the receiving circuit were ready to receive signal 
frequency impulses, Which might cause the cir 
cuit to operate falsely and thereby cause a false 
Setting of the registers of the receiving circuit. 
To guard against this the receiving circuit is 
normally held in a COndition Whereby Signal im 
pulses cannot be registered until a definite timed 
impulse consisting of frequencies c, f is received 
indicative of the start of transmission from the 
tape recorder of recorded toll data for a toll call, 
Which impulse is transmitted in response to a 
KP, or start signal recorded on the tape. The 
signal of composite frequencies cf is applied 
through the paid AP, the filter EPF and the left 
Winding of input transformer IT. The signal 
Voltage thereby generated in the left Winding of 
transformer IT is induced into the right Winding 
of such transformer, amplified by the volume lim 
iter WL and then applied partly across resistance 
N and partly across resistance N5. The poten 
tial developed across resistance N is then ap 
plied to the left Winding of transformer SPT of 
the "signal present' circuit, and the potential 
developed across resistance N5 is then applied 
to the input terminals of the several filters 
BPFa. . . . BPFf. Since only the filters BPFc and 
ESPFf are each tuned to pass one of the two fre 
quencies in the signal, the voltages at the out 
puts of such filters are applied to the grids of 
Vacuum tubes Tc and Tif through resistances Cg 
and Fg but not to any of the other channel 
tillbeS. 
Now each of the channel tubes Ta. . . . Tf is 

provided With a positive grid bias from the bat 
tery BAT3 through the coil FLT and resistances 
P4 and P5 and a control grid resistance Ag . . . Fg 
respectively to make each tube to function as 
a detector. The signal present circuit functions 
in the manner previously described to cause the 
Operation of relay SPR, and the consequent ap 
plication of current to the primary (P) windings 
Of the channel relays Rd. . . . Rf. Positive poor 
tential is normally Supplied to the anodes of the 
tubes Ta. . . . Tf through the Secondary (S) 
Windings of the associated channel relayS 
R.C. . . . Rf and With positive potential between 
the grids and cathodes of these tubes, anode cur 
rent flows through the tubes and through the Se 
ondary (S) windings of the channel relays but 
Such relays Will not operate due to the opposing 
energization of the primary Windings of Such re 
lays as described. However, in response to the 
application of voltage to the control grids of tubes 
Tc and Tf in response to the incoming KP sig 
nal, the anode current flowing through these tWO 
tubes is reduced, causing relays RC and Rf to 
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16 
operate in response to the current flowing 
through their primary windings. 
With relays RC and Rif thus operated, ground 

is disconnected from conductors 409 and 4,6 
thereby opening the circuits which extend in 
parallel from ground over the normal contacts 
of relayS RC and Rif, over conductors 409 and 
4f6, over the upper No. 4 normal contacts of re 
laySKP2 and KP3 and thence over the armature 
and left normal contact of relay KP and through 
the lower winding of relay KP to battery. Re 
lay KP noW Operates slowly over an obvious cir 
cuit through its operate (P) winding, the slow 
ing of its operation being due to the charging 
Current for condenser KPC flowing through its 
Secondary Winding (S) and resistance KPRI, 
Which current opposes the current flowing 
through the primary winding. When the con 
denser KPC is completely charged the current 
flowing through the winding (S) is limited by the 
high resistance KPR and since the magnetic flux 
generated by the current flowing through the sec 
Ondary Winding is Smaller than the flux produced 
by the current flowing through the primary wind 
ing the relay operates. Resistance KPR, is pro 
Vided to insure that the armature of relay KPI 
Shall always engage its left contact when the 
circuit is idle. 
NoW When the KP signal is terminated after 

the required interval to operate relay KPI, the 
release of Irelays Ac and Alf will cause ground 
to be reconnected to conductors 409 or 46 and 
OVer the upper No. 4 normal contacts of relays 
KP2 and KP3, over the armature and right con 
tact of relay KP and through the windings of 
the KP2 and KP3 relays to the battery bus bar 
BAT2. These relays now operate and lock to 
ground over the lower No. contacts of relay 
KP2. The upper No. 4 alternate contacts of re 
layS KP2 and KP3 maintain ground connected 
Over the contacts of relay KP to the windings of 
relaySKP2 and KF3 as they operate. At its lower 
No. 4 contacts relay KP2 now establishes a cir 
cuit from ground to the secondary winding (S) 
of relay KPt increasing the current flow there 
through in consequence thereof and Calu,Sing re 
lay KP to release and move its armature into 
engagement With its left contact. 

RelayS KP2 and KP3 upon operating perform 
the general function of connecting the upper con 
tacts of the channel relays Ra . . . Rfto con 
ductors A. . . . F which, in turn, are connectible 
by the progress relays, such as €92, to relays of 
the registers of the receiving circuit. Relays 
KP2 and KP3 also remove ground from the vac 
ullum tube side of the resistance A2, A3 . . . F2, F3 
but ground is still maintained on each pair of 
resistances as, for example, resistances A2 and 
A3 through the lower contacts of each channel 
relay to maintain the screen grid of the corre 
Sponding channel tube at the required potential. 
AS eXplained later, when the circuit is in this 
condition the screen grid potential of each chan 
nel tube is changed When the corresponding 
channel relay operates, whereas in the original 
condition the operation of the channel relays has 
no Such effect. In addition, relay KP3, over its 
lower No. 3 contacts and conductor 42, estab 
lishes a circuit serially through the tertiary (T) 
Windings of all the channel relays. These wind 
ings are poled to oppose the primary windings 
(P) of Such relays and, for certain operations 
described hereinafter, function to release the 
channel relays. 
AS previously described, it is necessary that 

frequencies c and f be received for a definite in 
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terval of time without the presence of frequen 
ches a, b, d. or e if the circuit is to unlock; that 
is, if relay KP is to operate and in turn operate 
relays KP2 and KP3. If an impulse containing 
one or more of these latter frequencies should 
appear at any time before relays KP2 and KP3 
have operated, the corresponding: channel relay, 
or relays will, of course, operate and Supply 
ground to the secondary winding (S) of relay 
KP and to condenser KPC by way of the upper 
No. 4 and lower No. 2 back contacts of relays 
KP2 and KP3, or any of them. This ground re 
stores the full bias current to the Secondary 
winding of relay KP and, if this relay had al 
reaty started to operate because of the presence 
of frequencies c and if in the extraneous impulse 
along with the other frequencies, it will restore 
inmediately because of the full bias current pro 
dicted by the connection of ground to its second 
alry winding, and condenier KPC will discharge 
to said ground in preparation for a new tinning 
cycle. If relay KPf is normal when the entrane 
Otis impulse appears, the application of ground 
to the secondary winding of relay KP simply 
cases the relay to remainin its unoperated posi 
tion; that is, With its arnature against its left 
cact. In either case, the result is that the 
can Itel relays remain ineffecive for the purpose 
of registering their operated condition until fre 
qLEEcies; c and if appear by themselves for the 
necessary length of time, since, with relays KP2 
aad Sinormal, the front contacts of the chan 
nel relaysiarenotecutºthrough to the first register 
of the receiving circuit, and the channel relays 
which were operated by the impulse will there 
fore restore When the impulse is terminated, 
stace with the removal of the grid potential from 
the associated tube by the termination of the 
impulse, the full anode potential is restored, 
which flowing through the secondary winding 
Of the associated channel relay will cause the 
latter to restore. It will be noted that during 
these operations the screen grid of each tube 
remains, grounded through appropriate contacts 
dfrelays KIP2 and KP3 and therefore will have 
no effect upon the intensity of the anode' current 
When the signal potential is removed from the 
grid. "That is, prior to the reception of the KP 
signal, the channel relays "are free to operate 
and release in accordance with the application 
asid removal of the incoming alternating current 
signal. The reason for this is because the screen 
grids of the several channel tubes, being 
grounded at the contacts of the KP2 and KP3 
relays, are powerless to change the intensity of 
associated anode currents when the latter in 
crease to their normal strength upon the removal 
of the impulse potential, in consequence of which 
the several channel relays restore to normal in 
response to the preponderating bias current flow 
ing through their respective secondary windings, 
After the KP signal has been received, however, 
and relays KP2 and KP3 have become operated 
in consequence thereof, the direct ground for 
Interly applied by Way of Some of their back con 
tacts to the screen grids of all the channel tubes 
is removed and "these grids are connected to 
ground only as long as their respective channel 
relays remain on their back contacts with the 
result "that, when a channel relay operates, the 
screen grid potential of its aSSOciated tube is 
changed in such a way that the relay is locked 
up. This locking action is caused by the fact 
that when a channel relay Operates, after the 
angde current flowing through the winding (S) 
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has been reduced sufficiently by the incoming sig 
nal, the operated relay, by causing its grounded 
armature to break with its back contact, removes 
ground from the screengrid of its associated tube 
and causes the latter to be connected to a poten 
tial divider which supplies a much lower Voltage 
than normal between the screengrid and cathode 
and, as a consequence the anode current of the 
tube remains reduced after the signal has ter 
minated and the control grid has been restored 
to its normal potential. 

Thus should a signal comprising frequencies 
a, and b be transmitted before the KP signal of 
frequencies :c and f and therefore before relays 
KP2 and KP3 are operated the voltage due to 
the signal will be applied to the control grids of 
the tubes Ta anöi Tb i,and relays R,a, and Rb - Will 
therefore operate. When operated, relay Ra. 
opens one of the two paths by which ground 
reaches conductor 422 and relay Rb (OpenStone 
of the two paths by which ground reaches con 
ductor 34:9 but, since relays KP2 and KR3 are 
not operated ground is still applied to these con 
ductors: over the lower Nos. and 4 back«contacis 
of relay KP3 and thence to the screen grids of 
tibes a and Tb. The i presence of grond On 
these gids:Willicau Seithe reduction of ano de Cur 
rent to be: determinated exclusively by the poten 
tial of the signal applied to the control grids. So 
that when the signal ceases the anode current is 
restored toits origina value andrelays Ratand:Rb 
release. When, however, a signal comprising any 
two of the frequencies a . . . , f, say a and c, šis 
transmitted after the Operation of relays KE2 
and KF3 and the consequent removal of; ground 
Supplied over their back contacts to conductors 
40, 42, 44, 46, 49 and 422, the corresponding 
channel relays Ra...and Renow operate as before 
but in ; SO 'doing remove ground from the Screen 
grids of their respective tubes Fa and Tc. With 
these grounds removed these grids are connected 
to a potential divider comprising resistances A2 
and C2, A3 . . . F3 and the (P) windings of 
relays CE, CK2 and CCK3 as follows: Through 
resistances A2 and C2 and to battery bus bar 
BATºll and ºthrough resistances A3 and cC3. serially 
through the primary windings (P) of relays CK?, 
CK2 and CK3 and to ground shunted by the four 
resistances B3, D3, E3 and F3 in parallel. The 
potential applied by this network to each of the 
Screen grids of the tubes Ta, and Tc is lower than 
that available over the previous ground connec 
tion and thus will cause a further reduction in 
the anode currents. When the signal voltage 
Geases the control grids are restored to their nor 
mal positively biased state but since a low poten 
tialis' still available at the screen grids from the 
potential divider network the anode currents are 
still reduced in spite of the restoration of the 
control grids to their normal state thereby, caus 
ing relayS Ra and Ric to remain in an operated 
contiition until their operate windings are opened. 

"It Will be noted that when relay KP2 oper 
ates it applies ground overits lower No. 4 com 
tacts to the secondary winding of relay KP and 
to condenser KPC in the same way as the chan 
nel relayS Ra, Rb, Rd and Rc when and if any 
of then 'operate on an alternating current im 
pulse prior to the appearance of the timed KP 
impulse of frequencies c and f. This ground 
Causes relay KPf to release and condenser KPC 
to discharge as above stated but the release of 
the relay does not interfere with the Operation 
of relayS KP2 and KP3 since these relays are 
now locked to ground over the lower No. con 
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tacts of relay KP2. The purpose of this arrange 
ment is to make sure that the timing circuit, 
comprising relay KP and condenser KPC, is 
normal and ready to provide a complete tinning 
cycle on the next signal. A sequence adjust 
ment of the lower No. contacts of relay KP2 
insures that these contacts are closed ahead of 
the lower No. 4 front contacts which release relay 
KPI. 
As hereinbefore stated the operation of any 

of the channel relays following the operation of 
relays KP2 and KP3 by the KP signal causes 
ground to be connected to the associated one 
of conductors A. . . . F for operating relays of 
the registers in various combinations, causes 
ground to be removed from the corresponding 
resistances A2 . . . F2 to reduce the Woltage On 
the screen grids of the tubes; causes the Oper 
ated channel relays to lock. in consequence there 
of and allows current to flow through the pri 
mary windings of relays CK, CK2 and CK3 in 
an amount directly proportional to the number 
of relays Ra. . . . Rf which are operated in re 
sponse to any signal impulse. It Will be noted 
that prior to the reception of the KP signal the 
(P) Windings of relays CKE, CK2 and CEX3 are 
short-circuited through resistances A3 . . . F3 
and over back contacts of relays KP2 and KP3. 

Relays CK, CK2 and CK3 are all polarized 
by their secondary windings (S) which are ener 
gized from the bus bar BATil through PresistanceS 
CKR. Í and CKR3. The operate current through 
the respective primary windings (P) and the 
bias current through the respective secondary 
windings (S) are so proportioned that none of 
the relays will operate when a single channel 
relay is operated. Relays CK and CK2 Wii 
operate, however, when two channel relayS Op 
erate because of the increase of current through 
their primary windings and relays CKE, CK2 
and CK3 Will be operated when three or more 
of the channel relays operate because of a still 
higher increase in the current through their 
primary windings. Relays CK, CK2 and CK3 
thus serve to check each of the incoming signals 
and to inform the registering circuits whether 
or not the signals should be registered. 

It will be recalled that all of the transfer and 
progress relays of the register circuit have been 
operated and it will now be a SSumed that the KP 
signal has been received resulting in the opera 
tion of the KP2 and KP3 relays. It Will also be 
assumed that the tape recorder transmits a Sec 
ond KP signal of the frequencies c and f. These 
two KP signals signify the beginning of a toll 
call record in the same manner as the two 
asterisks printed on the toll ticket as disclosed 
in the Gooderham application hereinbefore 
referred to. Upon the response of the channel 
relay RC to the frequency c a circuit is estab 
lished from ground over its front contact, Over 
conductor 45, the upper No. 3 contacts of relay 
KP3, conductor C, over the right No. 3 front con 
tact of operated progress relay 60, and to bat 
tery through the winding of the C relay 602 of 
the Beginning of Record register of Fig. 6. Also 
upon the response of the channel relay Rf to 
the frequency if a circuit is established from 
ground over its front contact, conductor 408, the 
upper No. 3 contacts of relay KP2, conductor F, 
over the right No. 6 front contact of progreSS 
relay 6G, and to battery through the Winding 
of the F relay 63 of the Beginning of Record 
register. When the CK and CK2 relays Oper 
ate in response to the second KP signal, relay 
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CK establishes a supplemental holding circuit 
for progress relay 60 and transfer relay 600 
which may be traced from . ground, over the 
armature and front contact of relay CK, con 
ductor SO2, left No. contacts of relay 60, thences 
through the winding of relay 69, to battery. 
Relay SOF is thus held operated So long as relay 
CK remains operated but the application of 
holding ground shunts down relay 600 which 
thereupon releases. When the second KP signal 
impulse ceases and relays CK and CE2 release, 
the locking ground for progress relay 60 is re 
moved by the release of relay CK1 and relay 60 
releases. The operated relays 602 and 603 of the 
Beginning of Record register are held operated 
by the holding circuits extending from battery 
through their windings and over their lower con 
tacts, over the No. 2 left contacts of relay 60 
before it releases, over coinductor 563, through the 
left Winding of relay T, contacts of relay CKA: 
and the normal contacts of relay CK3 to ground, 
Which latter relay is not operated if only two 
frequencies were present in the signal. Relay T0 
Operates, disconnects the resistance ground being 
Supplied through resistance CH2 by Way of the 
contacts of relay SPR, or relay CK2 to the oper 
ate windings (P) of the channel relays and locks 
to Such resistance ground over its armature and 
front contact, through its right winding, over 
Conductor 56, and over the right No. 4 contacts 
of progress relay 30? to battery. If the signal 
is Short and relay SFR releases before registra 
tion is completed, relays RC and Rf are never 
theless held operated by the ground supplied 
through resistance CH2 and over the upper con 
tacts of relay CK2 until relay TC operates to 
Signify that the registration of the digit has taken 
place. If the signal remains on longer than the 
tine required for the register relays and relay 
Tito Operate the channel relays Ric and Rf un 
lock but relay TO which has been locked up re 
mains Operated until relay SPR, releases upon 
the end of the signal impulse. At the end of 
the impulse when relay 69 releases as previous 
ly described, the operating circuit of relay TO 
is opened at the left No. 2 contacts of relay 60 
and upon the release of relay SPR, the locking 
circuit of relay T0 is opened so that relay TO 
releases. Following the release of relay 60 the 
locking circuit of register relays 682 and 603 
eXtends over the left No. 2 normal contacts of 
relay 69, over conductor 65 and to ground on 
the ground bus bar GD. With relay 6 released 
the initial operating circuits of register relays 
602 and 603 are opened and operating circuits 
are prepared for the relays of the Calling Code 
A register. 
The receiver circuit is now prepared to register. 

the next Signal impulse which it has been assumed 
is for the first office code letter A of the calling 
line number having a digital value 2. This signal 
impulse will comprise frequencies b and d and 
Will, through the Operation of channel relays Rb 
and Rd, establish operating circuits for the B and 
D register relays 6.3 and 6:5 of the Calling Code 
A register of Fig. 6, over conductors B and D, the 
right Nos. 2 and back contacts of released pro 
greSS relay 63 and the right Nos. 2 and 4 front 
Contacts of Operated progress relay 6 . In re 
Sponse to the Signal relays CK1 and CEK2 operate 
aS previously described and relay CK establishes 
a circuit extending over conductor 562, the left 
No. back contact of relay SG , and the left No. 
front contact of relay 6 for locking relay 6 
Operated and for shunting down relay GO. Reg 
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ister relays 63 and 6?5 upon operating lock Over 
their inner lower front contacts, over the No. 2 
alternate contacts of relay 6, over the right back 
contact of relay 69 and thence as traced through 
the left winding of relay TO to ground whereupon 
relay TO operates and locks up in the manner be 
fore described. When the signal impulse ceases 
relays CK and CEK2 release whereupon the hold 
ing circuit of relay 6 f is opened by relay CK and 
relay 6 releases to open the initial operating 
circuits of relays 63 and 65 and to prepare cir 
cuits for selectively operating register relays of 
the Calling Code B register. With relays 6 to and 
6 both released the holding circuits for operated 
register relays 63 and 65 are extended over the 
left No. 2 normal contacts of relay 6 to ground 
on ground bus bar GD. Relay Te also releases. 

In a similar manner succeeding signal impulses 
are registered on succeeding registers, the aSSO 
cated pairs of progress and transfer relays re 
leasing successively in the manner previously de 
scribed. Thus in response to the transmission of 
signals representative of the recorded toll data in 
accordance with the assumed record the C and E. 
relays 624 and 626 of the Calling Code B regis 
ter, the D and E relays 705 and 706 of the Calling 
Code C register, the A and E relays 722 and 72 
of the Calling Thousands register, the A and B 
relays 742 and 743 of the Calling Hundreds reg 
ister, the A and Erelays 862 and 806 of the Call 
ing Tens register, the A and C relays 822 and 82 
of the Calling Units register, the A and B relays 

2 and 843 of the Sender Tens register, the A 
and B relays 862 and 863 of the Sender Units reg 
ister, the A and B relays 902 and 903 of the Iden 
tifier Number register, the A and C relays 922 
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and 924 of the Called Code A register, the B and 
Drelays 943 and 945 of the Called Code B register, 
the B and C relays 003 and (04 of the Called 
Code Cregister, the A and D relays 021 and 1025 
of the Called Thousands register, the D and E. 
relays 045 and 0.46 of the Called Hundreds reg 
ister, the B and E relays ?103 and ( 106 of the 
Called Tens register, the C and D relays 24 and 

25 of the Called Units register, the C and D re 
lays 44 and 45 of the Caliing Class register, 
the B and D relays 203 and 25 of the Rate 
register, the A and D relays 222 and 225 of the 
Elapsed Time Tens register, and the A and C re 
lays 242 and 244 of the Elapsed Time Units reg 
ister are operated and locked lap. 

Following the registration of the linits digit of 
the elapsed time, progress relay 24 and trans 
ferrelay 240 release, relay 24 upon releasing 
extending the control conductor C over its right 
No. 3 back contact and the right No. front con 
tact of progress relay 3e to the winding of the 
c relay 302 of the End of Record register of Fig. 
13. With progress relay 6 previously released, 
the control conductor F is extended over the right 
No. 6 back contact of relay 60?, conductor 604 and 
over the right No. 2 contacts of progress relay 
30 to the winding of the F register relay 33. 
When threreafter an end of record Signal con 
prising frequencies c and f is tranSmitted fron 
the tape recorder, register relays 32 and 303 
become operated and lock first over a circuit ex 
tending over the outer left front contact of relay 
30, and the right back contact of relay 3(C, 

following the release of relay 300 at the begin 
ning of the signal, and through the operating 
winding of relay To as previously described in 
connection with the functioning of relays 6 and 
so. Following the subsequent release of relay 
iet, relays i 302 and í 393 lock over the No. 2 
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left normal contacts of relay 30 to ground on: 
the ground bus bar GD. It has been assumed, 
that the end of record signal comprises the Sane 
frequencies as the beginning of record signal, cor 
responding to the practice of printing asterisks 
On the toll ticket to denote the beginning and end 
of the ticket as disclosed in the Gooderham appli 
cation hereinbefore referred to. It is, however, 
to be understood that the end of record signal 
might be composed of different frequencies such 
as, for example, frequencies e and f. 
When the progress relay 30 releases it dis 

connects conductor 50 from conductor at its 
right No. 3 contacts and thereby opens the ener 
gizing circuit previously traced through the (P) 
Windings of the channel relays Rd. . . . Rf to pre 
went their further operation. Relay 3 also at 
its No. 4 right contacts disconnects battery from 
conductor 506 and thereby opens the holding cir 
cuit of relay T) which thereupon releases. With 
relays Í302 and {3$3 both operated a circuit is 
established from battery through the winding of 
relay f304, over the left, contacts of the register 
relays and to ground, whereupon relay 34 oper 
ates and locks over its left contacts to ground on 
bus bar Gi) and Over its right front contact and 
the Ol'nal ternia of the arc aSSociated with 
brush 353 of progress Switch 350, establishes a 
Self-interrupting circuit for stepping magnet (35: 
of the progress switch which magnet thereupon 
advances the brushes 358, 355 and 357 into 
engagement with the second terminals of their 
aSSociated arcs in readiness to control the pro 
gress of toll card punching. 
Should Only one channel relay operate due to 

the existence of only one frequency in the in 
pulse produced, for example, by some abnormal 
condition, the corresponding register relay would 
be operated also but the latter would not lock 
up since with relay CK released no ground would 
be applied to conductor 52 and the transfer 
relay such, for example, as 60 associated with 
the digit register under operation would not re 
lease and no locking circuit for the register relay 
would be available through the left winding of 
relay TO. Should more than two channel relays 
Operate the relay CK3 would operate in addition 
to relays CK and CK2 for the reason already 
Stated and relay CE3 upon operating would apply 
ground to conductor 50 thereby causing the op 
eration of relay 407. Relay 407 upon operating 
locks under the control of relay 404, opens at 
its Outer left contacts the shunt of the right 
Winding of relay 402 and establishes a new shunt, 
around the middle and right windings of relay 
402. With these windings of relay 302 shunted 
the current flowing through the windings of re 
layS 324 and 325 in parallel is increased to such 
an extent that marginal relay 32, then operates 
to remove battery through resistance 333 from 
the circuit previously traced to the ticketing 
trunk and to connect direct ground to such cir 
cuit as a signal that the tape recorder should 
release the connection to the accounting office, 
reestablish a new connection and retransmit the 
recorded information to the receiving circuit then 
associated with the ticketing trunk. 
Relay CKA, which is of the slow to release type, 

is normally operated by ground on conductor 54 
applied thereto over the back contact of relay 
CK2. Relay CKA, however, is released when 
relay CK2 operates and serves to deiay the clos 
ing of the register locking circuit and hence 
the Operation of relay TO for a short interval in 
order to allow ample time for relay CK3 to func 



2,639,092. 
23 

tion in case one or more interfering frequencies 
should cause the operation of more than two 
channel relays which would be operated by a nor 
mal signal impulse. 
When the second KP signal is registered by 

the operation of relays 602 and 603 of the Begin 
ning of Record register a circuit is established 
from ground over the upper contacts thereof, 
over conductor 606, through release key 306, 
battery BAT4, resistance 307, condenser 308, 
resistance 309, and through the Winding of relay 
30 to ground. Condenser 308 charges in this 

circuit at a rate determined by the values of 
resistances 307 and 309 but relay 310 does not 
operate. After an interval Sufficient for the tape 
recorder to transmit signal impulses for the en 
tire toll call to the receiver, the condenser reaches 
a potential equal to the breakdown potential of 
the gas-filled tube 3 whereupon it discharges 
across the gap between cathodes 1312 and 1313 
and the tube then fires across the gap between 
cathode 3f2 and anode 34 to which anode 
high positive potential is applied from battery 
BAT4. Relay f30 therefore operates to prevent 
the operation of relay 304 and to connect ground 
Over its front contact and conductor 50 to the 
winding of relay 40 which then functions in 
the manner previously described. If the signal 
impulses are received as they should be, the End 
of Record register relays 302 and 303 Will op 
erate to cause the operation and locking up of 
relay 304 before the timing circuit functions to 
operate relay 30. 

Translation of calling and called Office codes 
It will be recalled that relays 6 3 and 65 of 

the Calling Code A register, relays 624 and 626 
of the Calling Code B register and relays 765 
and 706 of the Calling Code C register have been 
operated and locked. These relays are jointly ef 
fective in operating a calling Zone relay through 
the operation of the translator shown in Fig. 14. 
The translator comprises eight multicontact re 
lays 402 to 409, inclusive, of which relays 402, 
f404, 407 and 409 are disclosed, operated in 
accordance with the first digit of the calling Office 
code and ten pairs of relays 40 and 420 . . . 
49 and 429 operated in accordance with the 

second digit of the calling office code. 
With relays 63 and 6f 5 of the Calling Code A 

register Operated, as assumed, a circuit is estab 
lished from ground over the middle upper con-. 
tacts of relay 63, over the middle upper con 
tacts of relay 65, and conductor 67, through the 
winding of multicontact relay 402 to battery. 
whereupon relay 402 operates. With relays 624 
and 626 of the Calling Code B register operated, 
as assumed, a circuit is established from ground 
over the inner upper contacts of relay 624, the 
middle lower contacts of relay 626, conductor 
627 and thence through the windings of multi 
contact relays 1418 and í 428 to batterywhereupon 
these relays operate. With relays 705 and 706 
of the Calling Code C register operated, as as 
Sumed, a circuit is established from ground over 
the inner upper contacts of relay 705, the inner 
upper contacts of relay 706, conductor 707, over 
the next to inner contacts of relay 428, similar 
to relay 420, conductor 1430 of cable 43, con 
tact set í 432 of operated relay 1402, cross-con 
nected terminals of rack 433, and to battery 
through the winding of calling zone relay 434. 

In a similar manner with relays 922 and 924 
of the Called Code A register operated, as a S 
sumed, a circuit is established from ground over 
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the middle lower contacts of relay 922, over the 
upper contacts of relay 924, conductor 927 of 
cable 928, and the winding of multicontact relay. 
506 to battery. With relays 943 and 945 of the 
Called Code B register operated, as aSSumed, a 
circuit is established from ground over the mid 
dle upper contacts of relay 943, over the middle 
upper contacts of relay 945, conductor 947 of 
cable 948, and in parallel through the windings of 
the pair of relays 512 and 522 to battery. With 
relays 003 and 004 of the Called Code C regis 
ter operated, as assumed, a circuit is established 
from ground over the middle upper contacts of 
relays 003 and 004, conductor 007 of cable 
008, the middle contacts of relay 512, corre 

sponding to the relay 50, conductor 530 of 
cable 53, contact set 532 of the operated multi 
contact relay 506, terminals of cross-connecting 
rack 533 cross-connected to either a terminal 
Connected to one terminal of the place name relay. 
535, if it should be desired to translate the 

called line code digits into the place name di-. 
rectory designation, and thence from the other 
terminal of the winding of relay 535, over cross-, 
connected terminals of rack 536, through the 
winding of the called zone relay 534 to battery, 
or from the contact set 532 to a terminal on 
rack 536 to which one terminal of the winding 
of relay 534 is connected, if the translation of 
the office code digits into the place name desig 
nation is not required, and thence to battery. 
The calling ZOne relay 434 having now op 

erated to register the zone of the toll area in 
which the calling line is located, and the called 
Zone relay 534 having operated to register the 
Zone of the toll area in which the called line is 
located, a charge route relay 436 now operates 
under the joint control of relays 434 and 534 in 
a circuit extending from ground over contacts of 
relay 434, cross-connected terminals of rack 
435, through the winding of charge route relay 
436, cross-connected terminals ofrack 437, con 
ductor 1438, cross-connected terminals of rack 
537, and Over contacts of relay 534 to battery. 
Relay 436 thus operates to establish the route 
charge for the toll call. 

If the charge rate has been registered in the 
receiving circuit as, for example, by the opera 
tion of relays f203 and 205 of the Rate register 
of Fig. 12, then it is not necessary to translate 
the calling and called office codes as previously 
described to determine which charge route relay 
shall be operated, since this translation has al. 
ready been performed in the originating office. 
In the case assumed, a circuit for the charge 
route relay, for example, relay 436, would be 
established from ground, over the upper middle 
contacts of register relays 203 and 1205, con 
ductor 207 of cable i 208, cross-connected ter 
minals of rack 433, and through the winding of 
relay f 436 to battery. 

It is possible that in some areas a condition 
may be encountered where certain classes of sub 
Scribers receive a different rate treatment from 
others for calls having the same routing. In 
Such a case a class of service relay, such as 439, 
is provided, which when operated, modifies the 
basic rate information supplied to the com 
puting circuitS. A group of these class relayS 
may be provided, any one of which may be selec 
tively operated in accordance with the Setting of 
the Calling Class register of Fig. 11. It has pre 
viously been assumed that relays 44 and 45 
of this register have been operated thereby estab 
lishing the circuit of class relay 439 which ?may 
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be traced from ground, over the inner upper con 
tacts of register relay 44, over the next to inner 
lower contacts of register relay 45, Conductor 
|47 of cable 1 (48, over cross-connected terminals 

on rack 433 and through the Winding of clas 
relay 439 to cattery. 
The operated charge route relays, such as 436, 

determine the basic rates at which calls shall be 
charged. Repressentative rates are disclosed in 
the following table: 

Minutes Minutes Initial} Oyertimè 
Ch??? ???????te Initial Overtine Charge in Charge in 

er Period Periodi Nickels Nickels 

5 5 or None 
5 3 
5 2 3. 
5 2 4 
4. 2 5 
3. 1. 6 
3 1. 7 2 

Determination of the overtime minutes of 
conversation 

The overtime minutes of conversation are de 
termined from the total elapsed time of conversa 
tion by subtracting from the minutes of total 
elapsed time of conversation the minutes for the 
initial period prescribed for the charge route, 
that is, as determined by the operated charge 
route relay. From the preceding table it will be 
noted that the initial period may be either five, 
four or three minutes. This Subtraction is a C 
.complished by the relays disclosed in Fig. 16. It 
will be assumed that with the route charge relay 
436 and the class relay 439 both operated the 
S4 relay 664 is operated to subtract four minutes 
from the total elapsed time. The circuit of relay 
664 may be traced from ground, over the Outer 

left contacts of route charge relay 436, over the 
middle left front contact of relay 439, conductor 
440, cross-connection on rack 603, and through 
the winding of relay 664 to battery. 

It will be recalled that relays 222 and 225 of 
the Elapsed Time Tens register and relays 242 
and 1244 of the Elapsed Time Units register Were 
operated and locked and therefore With relays 
222 and 225 operated to register the assumed 
tens digit of the elapsed time, a circuit is estab 
lished from ground over the next to inner upper 
contacts of relay 222, over the niddie upper 
contacts of relay 225, conductor 22 of cable 
228, and through the winding of relay 69 of 
the tens digit portion of the elapsed time register 
of the subtracting circuit to battery. Also with 
relays 1244 and í 242 operated to register the 
assumed units digit 6 of the elapsed tine, a cir 
cuit is established from ground over the next to 
inner upper contacts of relay 22, over the upper 
contacts of relay 234, conductor 24 of cable 
248, and through the winding of relay 6 of 
the units digit portion of the elapsed time register 
of the subtracting circuit to battery, and a Second 
circuit is established from ground, Över the next 

i to inner upper contacts of relay 244, Over the 
upper contacts of relay 242, conductor 249 of 
cable 248 and through the winding of relay 65 
to battery. Relays 6 and 6ts thus operate 
to register the units digit 6 of the eiapsed time. 
With the tens digit register relay 66 operated 

ground is connected to conductor f62t over the 
left back contact of relay 605, over the inner 
left back contact of relay 602, over the inner 
right alternate contacts of relay f60, over the 

3, inner right back contact of relay is04 and to 
- conductor. 62 indicative of a tens digit 1. . With 
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the units relays 6 and 65 both operated 
ground is connected over the left front contact 
of relay 65, over the outer left back contact of 
relay 62, over the outer left front contact of 
relay is i and to conductor 636 indicative of a 
units digit 6. Ground is applied 3 Gther con 

º ductors of the group í 62 to i 323, inclusive, in 
dicative of the tens digit of the elapsed time of a 
call and to other conductors of the group 630 to 
639, inclusive, indicative of the units digit of 

the elapsed time in response to the Selective op 
eration of relays of the Elapsed Time Tens and 
Elapsed Time Units registers of the receiving 
circuit and the consequent Selective operation of 
the tens and units register relays of the sub 
tracting circuit, in accordance with the following 
tables: 

Operated Re- si. . . . . 
lays Elaised ? Grounded 

Tens Digit ? ??????? of ????????????* C ?????? eg|Ster 0 Onductor 
Receiver Circuit 

222, 1223 None 1620 
1222, 1225 160 62. 
1223, 1225 1602 1622 
1225, 1228 1601, 1602 623 
1223, 1226 604 624 
1224, 1225 1605 825 
1222, 1224 1601, 1605 1626 
1223, 1224 i6O2, 1605 1627 
1224, 226 160, 1602, 1605 628 
1222, 1226 1604, 1605 1629 

Operated Re 
lays Elapsed ? Grounded 

Units Digit ????????? ????* ????? Ré?????s:[6f6f | Ó ????? 3 Conductor 
Receiver 

242, 1243 None 1630 
1242, 1245 8. 163l 
1243, 1245 1612 1632 
1245, 1246 1611, 1612 633 
1243, 1246 164 1634 
1244, 1245 165 1635 
242, 1244 611, 1615 1636 
1243, 1244 1612, 1615 1637 
1244, 1246 1611, 162, 1615 1638 
1242, 1246 1614, 1615 1639 

It will be recalled that the S4 relay 664 has 
been Operated in accordance with the assumed 
rate structure to subtract an initial four minute 
period of conversation from the total elapsed 
time assumed to be sixteen minutes. With relay 
664 operated, units conductor 636 to which 
ground has been applied through the operation 
of units register relays 6 and 65, is con 
nected over the lower No. 5 contacts of relay 664 
to outgoing units conductor 642 representative 
of the units digit 2. Relays 660 and 66 are 
not operated unless the units digit of the initial 
period of conversation is equal to or less than 
the units digit of the total elapsed time and 
therefore since the units digit of the initial period 
aSSumed to be 4, is less than the units digit 6 
of the total elapsed time relays 666 and 66 are 
not operated and all of the tens digit conductors 
620 to 629, inclusive, are therefore connected 

over back contacts of relays 660 and 66 to 
correspondingly numbered tens digit conductors 
650 to 659, inclusive. The grounded conductor 
462 is therefore extended over the inner lower 

i back contact of relay i 66 to outgoing tens con 
ductor i 651. Ground thus applied to conductors 
f642 and 651 is indicative of an overtime period 
of conversation of twelve minutes or sixteen 
minutes total elapsed time less four minutes of 
initial period conversation. 
Had the S3 relay 662 been operated instead 

of relay 64, grounded units conductor 636 
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would have been extended over the lower No. 5 
contacts of relay 1662 to outgoing units con 
ductor 643 and grounded tens conductor B2 
would have been extended over the inner lower 
back contact of relay 66 to outgoing tens con 
ductor i 65 as before. Ground thus applied to 
conductors 643 and 65 would be indicative of 
an overtime period of conversation of thirteen 
minutes. Had the S5 relay 663 been operated 
instead of relay f 664, grounded units conductor 
f 636 Would have been extended over the lower No. 
5 contacts of relay 1663 to outgoing units con 
ductor 64 and grounded tens conductor 162 
Would have been extended over the inner lower 
back contact of Irelay 66 to outgoing tens con 
ductor - || 65 as before. Ground thus applied to 
conductors 64 and 65 would be indicative of 

- an overtime period of conversation of eleven 
minutes. 
On calls on which the elapsed time is equal to 

or less than the initial period of conversation a 
signal is provided to a "No Overtime Circuit' 
which nullifies any signal which may exist in 
the intermediate circuits. If the initial period 
is three minutes and the S3 relay 1662 is oper 
lated on a call for which the elapsed time does 
not require the operation of either the No. 4 or 
No. 5 units relays 64 and 65 and which does 

" not require the operation of any of the tens relayS 
60, 602, 604 and || 605, that is, on a call hav 

ing an elapsed time of less than four minutes, 
ground is applied over the outer right back con 
tacts of relays 60, 602, 604 and 1605, over 
the middle right back contact of No. 5 register 
relay f6 5, over the right back contact of register 
relay 64 and over the lower No. 6 contacts of 
the S3 relay 662 to the “No Overtime' conductor 
NOT. The same condition exists in case the S4 
relay 604 is operated if the No. 5 units relay 
65 is not operated and none of the tens register 

relays is operated. In this case the ground ap 
plied from the right back contact of register relay 
605, is applied over the outer right back contact 

of units register relay 65 and the lower con 
tacts of the S4 relay 664 to conductor NOT. If 
the S5 relay 663 is operated and the units digit 
registration is less than 6 as indicated by the 
non-operated condition of all of the tens register 
relays and the No. 5 units register relay í6 í5 is 
operated but none of the No. 1, 2 or 4 register 
relays 6 ft, 62 or 64 is operated, ground 
is connected to conductor NOT from the right 
back contact of relay í605, over the right front 
contact of relay 65, the next to inner right 
back contact of relay 604, outer right back con 
tact of relay 602, outer right back contact of 
relay 6 and over the lower No. 6 contacts of 
the S5 relay 663. If the total elapsed period is 
less than five minutes, then with relay 65 
unoperated and the S5 relay 663 operated, 
ground is connected from the right back contact 
of tens register relay 605, over the middle right 
back contact of units register relay 65 and over 
the lower No. 6 contacts of relay 663 to con 
ductor NOT. These preceding conditions are 
those encountered when the elapsed time has not 
gone into the overtime period and represent a 
high percentage of the cases to be handled. 
In the preceding discussion it was assumed 

that the units digit of elapsed time was greater 
in every case than the initial period. The case 
will now be discussed in which the initial period, 
for example, three minutes, is greater than the 
units digit of elapsed time, for example, twelve 
minutes. Under this assumption the tens register 
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relay 60 and the units register relay 62 will 
be operated. When therefore relay f 662 is oper 
ated, grounded conductor f 632 becomes con 
nected over the upper No. 2 contacts of relay 
f662 to outgoing units conductor 649 and a cir 
cuit is established for relays 660 and 66 from 
ground over the outer right front contact of 
relay 60, inner right back contact of relay 
f6 5, the next to outer right back contact of 
relay 64, the inner right front contact of 6f 2, 
the next to the inner right back contact of relay 
16 , over the upper No. 6 contacts of the S3 relay 
f662 and through the windings of relays 660 
and S62 in parallel to battery. With relay 66 
Operated ground connected to conductor 62 by 
the Operation of register relay 60 is extended 
Over the inner lower front contact of relay 66 
to the outgoing tens conductor 650 whereby, 
with conductors f 650 and 649 both grounded, 
an overtime period of nine minutes is indicated. 
As a further example it will be assumed that 

the elapsed time registered is twenty-three min 
utes and that therefore register relays 602, 6 
and 62 are operated and that the initial period 
Of conversation is five minutes and that there 
fore the S5 relay 663 is operated. With relays 
6 ft, 62 and 663 operated ground is connected 
over the right back contact of relay 65, over 
the inner left front contact of relay f62, over 
the inner left front contact of relay 6 if, con 
ductor 633 and over the upper No. 3 contacts 
of relay 663 and to outgoing units conductor 
1648. A circuit is also established for relays 660 
and 66 from ground over the outer right back 
contact of tens register relay 60?, over the right 
front contact of relay 602, the inner right back 
contact of units register relay 6f 5, the upper 
No. 6 contacts of the S5 relay 663 and through 
the windings of relays fB 60 and 66 in parallel 
to battery. With relay 66 operated ground is 
extended over the left back contact of relay 605, 
the inner left front contact of relay 1602, the 
inner left back contact of relay 60, conductor 
622, the lower front contact of relay 66 and 

to the outgoing tens conductor 654 whereby, 
With conductors 65 and 648 both grounded an 
overtime period of eighteen minutes is indicated. 
Thus when the elapsed time goes into the over 

time period with the S3 relay 652 operated, a 3 
is subtracted from the digital value of each one 
of the conductors 630 to 639, inclusive, extend 
ing from the units register and a 1 in the tens 
place is Subtracted from the digital value of each 
One of the conductors f 20 to 629, inclusive, 
extending from the tens register if the units reg 
istration is less than 3 and the tens registration 
is anything but Zero. With the S4 relay 664 
Operated, a 4 is Subtracted from the digital value 
of each one of the conductors 530 to 639, in 
clusive, and in the tens place a 1 is subtracted 
from the digital value of each one of the conduc 
tors f620 to f629, inclusive, extending from the 
tens register, if the units registration is less than 
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4 and the tens registration is anything but zero, 
and With the S5 relay f663 operated a 5 is sub 
tracted from the digital values of each one of the 
conductors f630 to 639, inclusive, extending 
from the units register and a 1 in the tens place 
is subtracted from the digital values of each one 
of the conductors 620 to 1629, inclusive extend 
ing from the tens register if the units registra 
tion is less than 5 and the tens registration is 
anything but Zero. 
Determination of the number of overtime periods 
The connection of ground to one of the con 
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: dietors 880 to 859, inclusive of the Tens Over 
attine, group of conductors, results in the opera 
tion of one of the ten relays T0 to 709, inclu 
sive, of Fig. 17 to register the tens digit of the 
Overtine period. It has been assumed that the 
teas, digit of the overtine period is one and that 

... therefore the connection of ground as previously 
docribed to conductor 65 results in the opera 
test of the tens Ovërtime register relay TO. 

Nor controlling the dividing circuits of Figs. 1" 
st 18 to determine the number of overtime peri 
ods. in the total overtime, a circuit is established 
for ground over the inner left contacts of the 
operated route charge relay 436, over the inner 
:left front contact of class relay 439, assumed to 
: be operated, over conductor f44 to a terminal 
'ota eross-connectíng rack í 1 10, which terminal 
any be cross-connected to a terminal connected 
over conductor T if to the winding of the Di 
ry 80 of Fig. 18 if ach prescribed overtime 
period is to be one minute, to a terminal con 
:est over conductor 72 to the winding of the 

relay O2 of Fig. 18 if each overtime period 
is to be two minutes, to a terminal connected 
over, conductor 3 to the winding of the D3 : 
relay. T4 of Fig. 17 if each overtime period is 
to be three minutes, or to a terminai connected 

• gyer conductor 17 f? to the Winding of the D5 
relay: 805 of Fig. 18 if each overtime period is 
to be five minutes. 
, it the D relay 86 is operated indicative of 
the fact that the overtime period of conversa 
tion is to be charged on the basis of One minute 
intervals, an obvious circuit is established Over 
its lower No. 6 contacts for the D' relay 803. 

' With any one of relays 00 to 39, inclusive, 
'operated to register the tens digit of the entire 
: evertine period, a circuit will be established from 
ground, over the lower No. 4 contacts of the op 

: eated register relay, Over a conductor of group 
: 6- and over contacts of relay 803 to a Con 
: dictor of the Tens Overtime Periods group, ex 
teading to the multiplying circuit of Fig. 19, indi 
citive of the same tens digit value as the tens 

: digit value of the operated register relay. For 
example, with register relay of operated to 

- register the tens digit one of the overtime period, 
totad is applied over the lower No. 4 contacts 

of relay TO, over conductor 72 of the group 
; : T 0 and over the lower No. 4 contacts of the Df 
restay 1803 to conductor 82 of the Tens. Over 
the Periods group indicative of a tens digit Oile 
for the number of overtime periods. With relay 
to operated conductors of the Units Overtine 

-group are extended to conductors of the Units 
overtine Periods group extending to the multi 
spying circuit without change in the units digit 
* value. For example, conductor i 642, to which 
ground was applied indicative of a units digit 

: two for the duration of overtime, is extended 
over the lower No. 3 contacts of relay 80 to con 
detor 832 of the Units Overtime Periods group 
representative of the units digit 2. Thus, the 
twelve minute overtime period is divided into 
twelve one minute overtime periods. 

If the overtime period of conversation is to 
be charged on the basis of two-minute intervals, 
relay 802 is operated. It should be understood 

... that in dividing by any number other than One, 
... the fractional remainders in all cases increase. 
... the quotient to the next higher integer. This is 
because the entrance into the beginning of an 
overtime interval is treated as though the con 

... virtation has proceeded to the end of the Over"- 
"... è interyal. Thus, the division of six by two 
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is three and also the division of five by two will 
be three. Thus in dividing by two any odd num 
ber just preceding an even number will result in 
the same answer as the succeeding even number 
would give by ordinary arithmetical processes. 
Thus, it will be noted that the units input to this 
circuit from the Units Overtine gröup of con 
ductors is connectable over the contacts of the 
UD2 and UD2 relays 804 and 806 to the Units 
Overtime Periods group of conductors, the values 
of the units digits, however, being dependent upon 
whether the tens digits are odd or even. How 
ever, When the tens digit is even one and two 
units become One, three and for units become 
two, etc. The shift in the tens place is also in 
groups of two and zero and one become zero, two 
and three become one, etc., except in those cases 
when the units digit is a nine in which event the 
One of tens becomes one, the three of tens be 
Comes two, five of tens becomes three, etc. This 
is accomplished by the provision of the 9D2 relay 
(807 which operates when the units digit is nine 
and in Operating causes the Operation of the teas 
TD2 relay 808 which accomplishes the above 
result. In this ranner the Teris. Overtine 
Periods and the Units Overtine Periods conduc 
tors extending to the multiplying circuit of Fig. 
19 are grounded in a way which indicates the 
division of the overtime period by two and thus 
the number of overtine intervals involved in the 
call. 

It will be recalled that from the previous cont 
putation an overtime period of twelve minutes 
was indicated and that the D2 relay 82 of the 
divide-by-two circuit was operated. Since the 
tens digit of the overtine period is one and relay 

is therefore operated, a circuit is established 
from ground Over the upper No. 4 contacts of 
relay T0 f, over conductor 73 of group. 717, 
over the lower No. 4 contacts of relay 892, and 
to battery through the winding of the UED2' 
relay 1806. Relay 806 thereupon operates and 
connects conductor 642 to which ground was 
connected in the Subtracting circuit to indicate 
the units digit of the overtime period as two, 
over the lower No. 3 contacts of relay 1806 to 
COInductor 836 of the Units Overtine Periods 
group extending to the multiplying circuit indica 
tive of a units digit 6. Since the units digit of 
the overtime period is two and not nine, no cir 
cuit is established by the operation of the UD2' 
relay 1806 for the 9D2 relay 37 and therefore 
the Operation of the D2 relay 302 results in the 
establishment of a circuit from ground over the 
upper back contact of relay 887, over the upper 
No. 6 contacts of relay 1862 and through the 
Winding of the TD2 relay 1809 to battery. Relay 
809 upon operating now connects conductor 
72 f of the group ?i f6, to which ground was corn 
nected by the operation of relay T) of the sub 
tracting circuit of Fig. 17, over the lower No. 4 
contacts of relay 809 to conductor 82 of the 
Tens Overtime Periods group extending to the 
multiplying circuit indicative of a tens digit 

* Ze'G. 
minutes overtime period by two is to produce an 
indication of six two-minute periods of overtime. 

Thus, the result of dividing the twelve 

It will now be assumed that the overtine 
period was eleven minutes and that therefore 
ground has been connected to the tens conduc 
tors 2 and 73 f by the operation of relay 19 
and that ground has been connected to units 
conductor f64 representative of the tens and 
units digits of the overtine period. The connec 
tion of ground to conductor 73, with the D2 



2,639,092 
31. 

relay 802 operated, causes the operation of the 
UD2 relay f 806 as before, which relay upon 
operating connects conductor 64 over its lower 
No. 4 contacts to conductor 838 of the Units 
Overtime Periods group extending to the multi 
plying circuit. Relay 899 operates as before and 
connects grounded conductor 2 over its lower 
No. 4 contacts to conductor 82 of the Tens 
Overtime Periods group extending to the multi 
plying circuit. Thus, the result of dividing the 
eleven minutes overtime period by two is to 
produce an indication of six two-minute periods 
of Overtime since conversation overan the fifth 
two-minute period. 
As a further illustration it Will be aSSuried that 

the overtime period was of twenty-nine minutes 
duration and that therefore the tens register 
relay f2 has been operated to register the tens 
digit two and that ground has been connected to 
conductor 649 of the Units Overtime group ex 
tending from the Subtracting circuit to indicate 
the units digit nine. With relay 02 operated, 
ground is connected over its lower No. 4 contacts 
to conductor 722 of group 8 and ground is 
also connected over its upper No. 4 contacts to 
conductor 732 of group 7. With the D2 relay 
f802 operated conductor 732 is extended over 
its lower No. 3 contacts and through the winding 
of the UD2 relay 804 to battery. Thereupor. 
Irelay 1804 operates and establishes a circuit from 
the grounded units conductor 649 over the upper 
No. 5 contacts of relay f 804 to conductor 833 
of the Units Overtime Periods group extending to 
the multiplying circuit. Relay 809 operates as 
before and connectS grounded conductor 
over its lower No. 3 contacts to conductor S2 of 
Tens Overtine Periods group extending to the 
multiplying circuit. Thus, the result of dividing 
the twenty-nine minutes overtime period by two 
is to produce and indication of fifteen two-minute 
periods of overtime since conversation ran over 
the fourteenth two-minute period. 
As a still further illustration it will be as 

Sumed that the overtime period was of nineteen 
minutes duration and that therefore the tens 
register relay 70 has been operated to register 
the tens digit one and that ground has been 
connected to conductor f49 of the Units Over 
time group extending from the subtracting cir 
cuit to indicate the units digit nine. With relay 
TO operated, ground is connected to conduc 

tors T2 and T3 as before described, and with 
the D2 relay 802 operated, conductor 73 is 
extended over its lower No. 4 contacts and 
through the winding of relay 896 to battery 
whereupon relay 806 operates and with ground 
connected to conductor 649 establishes a cir 
cuit from conductor (649, over the upper No. 5 
contacts of relay 806 and through the Winding of 
the 9D2 relay 807 to battery. Relay 807 there 
upon operates and Over its upper front contact 
establishes the circuit of the TD2 relay 808 
which also operates. Relay 808 upon operating 
establishes a circuit from grounded conductor 
72 over its lower contacts and to conductor 
82 of the Tens Overtime Periods group extend 
ing to the multiplying circuit. Relay 1897 at its 
lower contacts also connectS ground to conductor 
830 of the UnitS Overtime Periods group extend 

ing to the multiplying circut. Thus, the result of 
dividing the nineteen minutes Overtime period by 
two is to produce an indication of ten two-minute 
periods of overtime since conversation ran over 
the ninth two-minute period. 
In the process of dividing by three the Switch 
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ing of the necessary conductors in the tens digit 
place is accomplished by using contacts of the 
tens register relays T00 to 709, inclusive, of the 
Subtracting circuit. The units digits are switched 
in groups of three by the B, R, and G relays 80, 
18í ! and 18Í2. For example, Units Overtime 
Conductors for units digits one, tWO and three will 
be connected to a conductor outgoing to the mull 
tiplying circuit for the units digit one, conductors 
for units digits four, five and six will be con 
nected to the Outgoing conductor for the units 
digit two, and conductors for units digits seven, 
eight and nine will be connected to the outgoing 
conductor for the units digit three by the op 
eration of relay 80 only when the tens digit is 
Zero, three, six or nine. When the tens digit is 
either one, four or seven a different shift occurs 
in the units digit through the operation of relay 
f8 whereby conductors for units digits one and 
two will be connected to an outgoing conductor 
for the units digit four, conductors for the units 
digits three, four and five Will be connected to 
an outgoing conductor for the units digit flve, 
conductors for the units digits six, Seven and 
eight will be connected to an outgoing conductor 
for the units digit six, the conductor for the 
units digit nine will be connected to an outgoing 
conductor for the units digit seven and the con 
ductor for units digit Zero will be connected to 
an outgoing conductor for the units digit four. 
When the tens digit is either tWO, five or eight 
and relay 82 is operated a third shift is made 
in the units digit whereupon the conductor for 
the units digit one will be connected to the out 
going conductor for units digit seven, the con 
ductors for the units digits tWO, three and four 
Will be connected to the Outgoing conductor for 
the units digit eight, the conductors for the units 
digits five, six and seven will be connected to the 
Cutgoing conductor for the units digit nine, the 
conductors for the units digits eight and nine 
will result in the connection of ground to the 
outgoing conductor for the units digit zero, and 
the conductor for the units digit zero will be con 
nected to the outgoing conductor for the units 
digit Seven. 
In addition to these shifts in the units deter 

mined by the tens registration, a shift of the 
tens output digit is determined by the units in 
the case where the units digit of the overtime 
period received from the subtracting circuit is 
either eight or nine and the tens digit is two, 
five or eight. In this case the outgoing tens digit 
of the quotient is increased one in value by the 
operation of the SD3 relay !! í8. Thus any num 
ber received from the subtracting circuit is di 
vided by three if the D3 relay 74 is cross-con 
nected to the contacts of the charge route relay 
f 436. It is to be understood, however, that any 
fractional remainders increase the quotient to 
the next higher integer in all cases. 
As illustrative of the manner in which division 

by three is accomplished it will first be assumed 
that the overtime period of conversation was 
twelve minutes and that consequently the tens 
register relay 70? of the subtracting circuit has 
been operated and ground has been connected 
to conductor 642 of the Units Overtime group, 
With the divide-by-three (D3) relay if 4 oper 
ated a circuit is now effective from ground, Over 
the upper contacts of relay 4, over the lower 
No. 2 contacts of relay f O and over conductor 
79 through the winding of the R. relay 8 to 

battery. Relay 74 also establishes a circuit 
from ground over its lower contacts, the lower 
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No. 3 contacts of relay 70 to conductor 820 
of the Tens Overtime Periods group extending to 
the multiplying circuit. With relay 8, oper 
ated the grounded conductor 642 is connected 
over the lower No. 4 contacts of relay 8 to 
Conductor 834 of the Units Overtime Periods 
group extending to the multiplying circuit. Thus 
the result of dividing the twelve minutes overtime 
period by three is to produce an indication of 
four three-minute periods of overtime. 
As a further illustration it will be assumed that 

the overtime period of conversation was thirty 
One minutes and that consequently the tens reg 
ister relay 703 of the subtracting circuit has 
been Operated and ground has been connected to 
conductor 64 of the Units Overtime group. 
With relay T4 operated a circuit is now estab 
lished from ground, over the upper contacts of 
relay 74, over the lower No. 2 contacts of relay 

O3, over conductor 74G and through the wind 
ing of the B relay 80 to battery. Relay 74 
also establishes a circuit fron ground, over its 
lower contacts, the lower No. 3 contacts of relay 
TO to conductor 82 of the Tens Overtime 
Periods group extending to the multiplying cir 
cuit. With relay 80 operated the grounded 
conductor 64 is connected over the lower No. 5 
contacts of relay 80 to conductor 83 of the 
Units Overtime Periods group extending to the 
multiplying circuit. Thus the result of dividing 
the thirty-one minutes overtime period by three 
is to produce an indication of eleven three-min 
ute periods of overtime since conversation over 
rath the tenth three-minute period by a minute. 
As another illustration it will be aSSurned that 

the overtime period of conversation was twenty 
seven minutes and that consequently the tens 
register relay 702 of the subtracting circuit has 
been operated and ground has been connected 
to conductor 64T of the Units Overtine group. 
With relay T4 operated a circuit is now effective 
from ground, over the upper contacts of relay 
T4, over the lower No. 2 contacts of relay O2, 

over conductor f4 and through the Winding of 
the G relay 8 2 to battery. Relay T4 also 
establishes a circuit from ground over its lower 
contacts, the lower No. 3 contacts of relay T02, 
over the inner upper back contact of the SD3 
relay 78 to conductor f 820 of the Tens Over 
time Periods group extending to the multiplying 
circuit. With relay 8 f2 operated the grounded 
conductor 647 is connected over the upper No. 2 
contacts of relay 82 to conductor 839 of the 
Units Overtime Periods group extending to the 
nultiplying circuit. Thus the result of dividing 
the twenty-seven minutes overtime period by 
three is to produce an indication of nine three 
minute periods of overtime: 
As a further illustration it will be assuined that 

the overtime period of conversation was twenty 
nine minutes and that consequently the tens reg 
ister relay 792 of the subtracting circuit has 
been operated and ground has been connected 
to conductor 69 of the Units Overtime group. 
With relay T4 operated a circuit is established 
from ground over its upper contactS, Över the 
lower No. 2 contacts of relay 02, over conduc 
tor 74 and through the Winding of the G relay 
82 to battery. Since the units digit conductor 
649 has been assumed be grounded circuit is 

established from such conductor over the upper 
No. 4 contacts of relay 82, over conductor f42 
and to battery through the Winding of the SD3 
relay !! Í 8. Relay í I 18. thereupon operates and 
with relay 74 operated a circuit is now estab 
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lishëd frðm ground, Över the lower contacts of 
relay 4, over the lower No. 3 contacts of relay 
f702 and over the inner upper front contact of 
relay T8 to conductor f 82 of the Tens Over 
time Periods group extending to the multiplying 
circuit. Relay i? 8 also establishes a circuit 
front ground over its lower contact to conductor 
í 330 of the Units Overtime Periöds gröup ex 
tending to the multiplying circuit. Thus the re 
Sult of dividing the twenty-nine minutes over 
time perið by three iš to produ?e a? indication 
of ten three-minute periods of Övertime since 
convefŠaltion overran the hine threë-minute pe 
riods by two minut?s. 
To divide by five the route charge relay 436 

will have been cross-connected So as to cause 
the operation of the D5 relay 805 of Fig. 18 as 
previously described. In this case the conduc 
tors for the units digits one to five of the Units 
Overtime group incoming from the Subtracting 
circuit are connectable in a group of five over 
contacts of relay 895 to a first conductor 745, 
conductors for the units digits six to nine, inclu 
sive, are connectable to a second conductor f 146 
over a group of four other contacts of relay f805, 
and the conductor for the trits digit Zero is con 
nectable over a further contact of relay 8C5 to 
a third conductor 4. These three conductors 
are strapped selectively to contacts of the tens 
register relays 700 and 709, inclusive, of the 
subtracting circuit and in accordance with the 
tens digit registered govern the proper choice of 
the units digit of the quotient. The tens digit is 
determined directly by the operation of the tens 
register relays, a shift, however, being necessary 
when the tens digit is either four or nine. In this 
case when the units digit is six to nine, inclusive, 
and the tens digit is four or nine, and thus either 
relay 704 or 709 is operated, the relay T43 is 
operated to increase the tens digit by one. As 
before stated when any overtime is divided by 
five all fractional remãinders incr?aše the quo 
tient to the next higher integer, 
AS an illustratiora it Will be assumed that the 

Overtine period of conversation was fifteen min 
utes and that consequently the tens register relay 
T01 of the subtracting circuit has been operated 
and grosurd has been connected to conductor 645 
of the Units Overtime group. With relay 805 
operated a circuit is established from ground, 
over the upper No. 6 contacts of relay 805, con 
ductor 74, and over the lower No. contacts of 
register relay tTG to conductor 820 of the 
Tens Overtime Periods group extending to the 
multiplying circuit. In addition a circuit is ex 
tended from the grounded units conductor 645, 
over the lower No. 1 contacts of relay 805, con 
ductor 745, the upper No. contacts of register 
relay 7 of and to conductor 1833 of the Units 
Overtime Periods group extending to the mull 
tiplying circuit. Thus the result of dividing the 
fifteer minutes overtime period by five is to pro 
duce an indication of three five-minute periods of 
OVertime. 
As a further illustration it will be assumed that 

the overtime period of conversation was twenty 
nine minutes and that consequently the tenis re? 
ister relay ?792 of the substracting circuit has 
been Operated and ground has been connected to 
conductor 649 of the Units Overtime group. 
With relay 805 operated a circuit is established 
from ground, over the upper No. 6 contacts of 
relay 606, over conductor 744, over the lower 
No, il conatacts of register relay 702 and to con 
ductor i 820 of the Tens Ovértim? Periods group 
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: extending to the multiplying circuit. In addition 
a circuit is extended from grounded units con 
ductor 649, over the upper No. 4 contacts of 
relay 805, over conductor f746, over the upper 
No. 2 contacts of register relay 702 and to con 
ductor i 836 of the UnitS O Vertime Periods group 
extending to the multiplying circuit. Thus the 
result of dividing the twenty-nine minutes Over 
time period by five is to produce an indication 
of six five-minute periods of overtime since Con 
versation overran the fifth five-minute period 
by four minutes. 
As another example it will be assumed that the 

overtime period of conversation was forty-nine 
minutes and that therefore the tens register re 
lay 84 of the subtracting circuit has been oper 
ated and ground has been connected to conductor 
849 of the Units Overtime group. With relay 
805 operated a circuit is established from ground 
on conductor 649 of the Units Overtime group 
over the upper No. 4 contacts of relay 805, over 
conductor 46, over the upper No. 2 contacts of 
register relay TC4 and through the winding of 
relay f743 to battery. Relay 1743 thereupon op 
erates, and with relay 704 operated, establishes . 
a circuit from ground, over the upper No. 6 con 
tacts of relay 805, over conductor 744, over the 
lower No. contacts of relay 704, and over the 
inner upper front contact of relay 743 to con 
ductor 82 of the Tens Overtime Periods group 
extending to the multiplying circuit. In addition, 
relay 743 connects ground over its upper con 
tacts to conductor 83) of the Units Overtine 
Periods group. Thus the result of dividing the 
forty-nine minutes overtime period by five is to 
produce an indication of ten five-minute periods 
of overtime Since conversation overran the ninth 
five-minute period by four minutes. 
As another example it will be assumed that 

the overtime period of conversation was ten 
minutes and that therefore the tens register re 
lay I'70 of the Substracting circuit has been op 
erated and ground has been connected to con 
ductor 650 of the Units Overtime group. With 
relay 805 operated a circuit is established from 
ground over the upper No. 6 contacts of relay 
805, over conductor 744, over the lower No. 

contacts of relay 70 to conductor 820 of the 
Tens Overtime Periods group extending to the 
multiplying circuit. In addition, a circuit is ex 
tended from grounded units conductor 650, over 
the upper No. 5 contacts of relay 805, over con 
ductor 747, over the upper No. 3 contacts of re 
lay and to conductor 832 of the Units Over 
time Periods group extending to the multiplying 
circuit. Thus the result of dividing the ten 
minutes overtime period by five is to produce an 
indication of two five-minute periods of overtime. 
Determination of charge for Overtime period of 

COinnerSaltiom, 
After the determination of the number of over 

time periods of conversation, through the opera 
tion of the dividing circuit, the charge to be made 
for the entire overtime conversational period may 
be determined by multiplying the number of 
Overtime periods by the charge to be made for 
each period as prescribed by the operated charge 
route relay 436. For example the charge may 
be at the rate of 5 cents or at the rate of 10 
cents for each of the overtime periods. It has 
been previously assumed that with the charge 
route relay 436 operated, the D2 relay 802 was 
Operated to divide the total elapsed overtime, 
assumed to be twelve minutes, by two. As a con 
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sequence, the dividing circuit of Fig. 18 has con 
nected ground to the No. O conductor 820 of 
the Tens Overtime Periods group and to the No. 
6 conductor 836 of the Units Overtime Periods 
group representative of six two-minute periods 
of overtime. It will now be assumed that With 
the charge route relay 436 operated, a circuit is 
established from ground over the inner right con 
tacts of relay 436, over the inner right front 
contact of relay 439, over conductor 442 and 
strapped terminals of cross-connecting rack 900 
through the winding of the M5 relay 90? to bat 
tery. Relay 99 thereupon operates indicative 
of the fact that each two-minute overtime period 
is to be charged at the rate of 5 cents for each 
period. In other words the assumed six tWO 
minute overtime periods are to be multiplied by 
fiWe. 

lt was assumed that conductor 820 was 
grounded indicative of a tens digit 0 of the num 
ber of two-minute elapsed time intervals and 
therefore as a result the circuit of the O relay 90 
is established resulting in the Operation of relay 
90. It is obvious that in multiplying by five 
the cents in the product will always be either 
Zero or five, a zero being obtained when the in 
coming units digit is even and a five being ob 
tained when the incoming units digit is odd. This 
result is accomplished in the circuit by providing 
a relay in each odd incoming units conductor of 
the Units Overtime Periods group, such relayS 
being connected to the conductors 83, 833, 
835, 837 and 839. These relays are shown in 
the upper left portion of Fig. 19 designated 92, 
1923, 1925, 1927 and 929, respectively, and in turn 
control over their lower contacts, the operation 
of the ODD relay f 902 and over their upper con 
tacts control circuits for determining the proper 
digit for the dimes place. 
The determination of the dimes digit depends 

upon whether the incoming tens digit is odd Ol' 
even. This result is accomplished by providing 
a relay in each incoming tens conductor of the 
Tens Overtime Periods group, such relays being 
designated 90 to 99, inclusive, and connected 
to the conductors (820, 82, etc. With the M5 
relay 90 operated, the operation of any one of 
the even numbered relays 910, 92, etc. estab 
lishes a circuit from ground over the lower con 
tacts of relay 90?, over the upper contacts of 
the operated tens relay 90, 92, etc. and to 
battery through the windings of the ET relay 

| 903, or the operation of any one of the odd num 
bered relays 19Í í, 19 Í3, etc. establishes a circuit 
from ground over the lower contacts of relay 90?, 
over the upper contacts of the operated tens re 
lay 9, 93, etc. and to battery through the 
winding of the OT relay 904. Thus if the in 
coming tens digit is odd and OT relay 904 is 
operated, the incoming units digit 0 or 1 deter 
mines that the dimes calculation shall be 5, the 
incoming units digit 2 or 3 determines that the 
dines calculation shall be 6, the incoming units 
digit 4 or 5 determines that the dimes calculation 
shall be 7, the incoming units digit 6 or 7 deter 
mines that the dimes calculation shall be 8 and 
the incoming units digit 8 or 9 determines that 
the dimes calculation shall be 9. However, if the 
incoming tens digit is even and FET relay 903 is 
Operated, the incoming unit digit 0 or 1 deter 
mines the dinnes calculation shall be 0, the in 
COming units digit 2 or 3 determines that the 
dimes calculation shall be 1, etc. 
The incoming tens, in addition to determining 

the grouping of the incoming units to determine 
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the dimes calculation, also determines the num 
ber of dollars of the charge. Thus if the tens 
digit is 0 or 1 and the relay 90 or 9 i? is oper 
ated, the dollars calculation becomes 0, if the 
tens digit is 2 or 3 and relay 312 or 3 f3 is 
operated, the dollars calculation becomes 1, if 
the tens digit is 4 or 5 and relay 94 or 95 is 
operated, the dollars calculation becomes 2, if 
the tens digit is 6 or 7 and relay 916 or 9.7 
is operated, the dollars calculation becomes 3 or 
if the tens digit is 8 or 9 and relay 9 (8 or 9? 9 
is operated, the dollars calculation becomes 4. 
Thus the number of overtime periods is calcu 
lated into dollars, dimes and cents to represent 
the price of the overtime period of conversation. 

Reverting now to the assumption that for an 
overtime period of twelve minutes or six two 
minute periods, the tens relay 1910 is operated 
as previously assumed, then since the units digit 
is 6, no relay of the group 92, 1923, etc. is 
operated and consequently the ODD relay 1902 
is not operated. With the even tens digit relay 
1910 operated, the ET relay 1903 is operated as 
previously described. With relay 90 operated 
a circuit is established from ground over its inner 
lower contacts, over the inner lower contacts of 
operated relay 9 0 and over the left No. 5 back 
contact of the DL relay 1905 to conductor 930 
of the Price Dollars group indicative of a zero 
dollar price for the overtime period. With 
ground connected to conductor 1836 as previ 
ously described, ground on such conductor is ex 
tended over the lower No. 2 contacts of the oper 
ated relay 1903, over the upper No. 1 back con 
tact of the DM-CT relay 1906, to conductor 
1943 of the Price Dimes group indicative of a 
three dimes price for the overtime period. Also 
with the ODD relay 902 unoperated, ground is 
connected over the upper contacts of relay 1901, 
over the upper back contact of relay f 902 and 
over the upper. No. 6 back contact of relay 1996 
to conductor 950 of the Price Cents group in 
dicative of a zero cents price for the overtime 
period. Thus the total indicated charge for the 
overtime period is calculated to be 30 cents. 
As a further illustration, it will be assumed 

that there were fifteen overtime periods of con 
versation and that ground has therefore been 
applied to the incoming tens conductor 82 
thereby causing the operation of the odd tens 
group relay 9 and that ground has been ap 
plied to the inconing units conductor 835, 
thereby causing the operation of the odd units 
relay 1925 and a consequent operation of the 
ODD relay 902. As previously described, the 
odd tens relay 9 upon operating has in turn 
caused the operation of the OT relay 1904. With 
relay 90 operated a circuit is established from 
ground over the inner lower contacts of such 
relay, over the inner lower contacts of operated 
relay 9, and over the left No. 5 back contact 
of the DE, relay 995 to conductor 930 of the 
Price Dollars group indicative of a Zero dollar 
price for the overtime period. With relay 1925 
operated, a circuit is established from ground 
over its upper contacts, over the lower No. con 
tacts of the operated OT relay 1904 and over the 
lewer No. 4 contacts of the DM-CT relay 1906 
to conductor 1967 of the Price Dimes group in 
dicative of a seven dimes price for the overtime 
period. Also with the ODD relay 902 operated, 
ground is connected over the upper contacts of 
relay 90?, over the upper front contact of relay 
1902 and over the upper No. 5 back contact of 
the DM-CT relay 1906 to conductor 955 of the 
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Price Cents group indicative of a five cents price 
for the overtime period. Thus the total indicated 
charge for the overtime period is calculated to 
be 75 cents. 
As a further example, it will be assumed that 

there were twenty-one overtime periods of con 
versation and that ground has therefore been 
applied to the incoming tens conductor 822 
thereby causing the operation of the even units 
relay 92 and the consequent operation of the 
ET relay 993 and that ground has been applied 
to the incoming units conductor 83 f thereby 
causing the operation of units relay 92 and 
the consequent operation of the ODD relay 902. 
With relay 90 operated, a circuit is established 
from ground over the inner lower contacts of 
such relay, over the inner lower contacts of relay 
f912 and over the left No. 4 back contact of the 
DE, relay 905 to conductor 93 of the Price 
Dollars group indicative of a one dollar price for 
the overtime period. With relay 92 operated, 
a circuit is established from ground over its upper 
contacts, over the upper No. 4 contacts of oper 
ated relay 963 and over the upper No. 4 back 
contact of the DM-CT relay 906 to conductor 
1940 of the Price Dimes group indicative of a 
Zero dimes price for the overtime period. Also 
with the OPD relay 902 operated, ground is con 
nected over the upper contacts of relay 90i, over 
the upper front contact of relay 902, and over 
the upper No. 5 back contact of the DM-CT 
relay 905 to conductor 955 of the Price Cents 
group indicative of a five cent price for the over 
time period. Thus the total indicated charge 
for the overtime period is calculated to be $1.05. 

it is obvious that in multiplying by ten, if the 
charge is to be ten cents for each unit of over 
time, it is only necessary to treat the incoming 
tens and units as dollars and dimes, respectively 
and to connect ground to conductor 95) of the 
Price Cents group. To accomplish this the M 
relay 1907 will be operated under the control of 
the charge route relay 436, the tens relays 90 
to 9:9, inclusive, being instrumental in deter 
mining the dollar values in the product. The 
M0 relay 1967 cuts through the incoming con 
ductors of the Units Overtime Periods group 
Without inodifying their numerical values. As 
an example, it will be assumed that there are 
fifteen periods of overtime and that as a conse 
quence ground has been applied to the incoming 
tens conductor f82f thereby causing the opera 
tion of the tens relay S. and that ground has 
been applied to the incoming units conductor 
835 thereby causing the operation of the units 

relay 1925. With relay 907 operated, ground is 
connected over its upper No. 6 contacts, over the 
lower contacts of relay 9 and over the No. 4 
left back contact of the DL relay 1905 to con 
ductor 83 of the Price Dollars group indicative 
of a one dollar price for the overtime period. 
Also a circuit is established from ground over the 
upper contacts of operated relay 925, over the 
upper No. contacts of the MFO relay 907 and 
Over the lower No. 2 back contact of the DM-CT 
relay 996 to conductor 945 of the Price Dines 
group representative of a five dimes price for the 
Overtime period. In addition relay 997 connects 
ground over its upper No. 7 contacts and the 
upper No. 6 back contact of the DM-CT relay 
906 to conductor 950 of the Price Cents group 
indicative of a zero cents price for the overtime 
period. Thus the total indicated charge for the 
Overtime period is calculated to be $150. 
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Adding the charge for the initial period of 
Conversation, 

The output of the multiplying circuit of Fig. 19 
in dollars dines and cents represents the com 
plete charge for the overtime period and in 
Order to arrive at the total charge for the call 
it is necessary to add the charge of the initial 
period. This initial charge as indicated on the 
preceding table of basic rates may be any value 
from 5 to 35 cents inclusive, in multiples of five 
cents. The amount of the initial charge to be 
added is determined by the circuits disclosed 
in Fig. 20 under the control of the charge route 
relay 436 which connects ground over its outer 
right contacts, the outer right front contact of 
relay 439 and conductor 443 to a terminal on 
CrOSS-connecting rack 2000 which may be cross 
connected to the winding of any one of the A5, 
A10, A15, A20, A25, A30 and A35 relays des 
ignated 2005, 20, 20f 5, 2020, 2025, 2030, and 
2035, respectively. If the amount of the initial 
charge is 5 cents, and the A5 relay 2025 is oper 
ated, the tens charge represented by ground con 
nected to either incoming conductor 95 or 1955 
of the Price Cents group is changed from a 0 to 5 
or vica versa. For example, if the charge for 
the Overtime period was 30 cents conductor 930 
of the Price Dollars group, conductor 933 of 
the Price Dines group and conductor 95 of the 
Price Units group were grounded. With relay 
2005 Operated conductor 950 is extended ovel 
the inner contacts of relay 205 to conductor 
2055 of the Total Cents group representative of 
the addition of five cents in the cents place for 
the total charge for the call. Since the input 
Was registered as Zero cents it was not necessary 
to carry one in the dollars or dimes places and 
Consequently the DL relay 280 l is not operated 
and grounded conductor f 930 is therefore ex 
tended over the lower No. 5 back contact of 
relay 290 to conductor 2049 of the Total Dollars 
group extending to the progress circuit, repre 
Sentative of a zero dollar charge in the dollars 
place. Also the DM relay 282 is not operated 
and grounded conductor 943 is therefore ex 
tended over the upper No. 3 back contact of 
relay 29)2 and over the upper No. 3 back con 
tacts of unoperated relays 20, 2020 and 2030 
to conductor 2963 of the Total Dines group ex 
tending to the progress circuit indicative Of a 
digit 3 in the dimes place. Thus the total in 
dicated charge for the call is calculated to be 
35 centS. 

lf, however, the input registered a 5 in the 
units place as for an overtime charge of 75 cents, 
then it would be necessary to carry one in the 
dinnes place. This is accomplished by the oper 
ation of the DM relay 2002 under the control of 
the A3 relay 2 G5 and the Oidio relay 332 of Fig. 
19 which is always operated if the cents price 
for the overtine period is odd or 5 centS. Under 
these conditions the circuit for relay 202 may 
be traced from ground over the lower contacts 
of relay 2005, over the lower contacts of relay 
902, over the inner upper contacts of the M5 

relay 90?, which would also be operated, over 
conductor 2004 and through the winding of the 
DM relay 2002 to battery. No circuit is, however, 
effective at this time for the l) relay 20. 
Under the assumption that the charge for the 
overtime period was 75 cents, ground is connected 
to conductor 939 of the Price Dollars group, to 
conductor 9A of the Price Dimes group and to 
conductor 955 of the Price Cents group. With 
relay 2005 operated conductor 955 is extended 
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Over the upper front contact of relay 2005 to 
conductor 2050 of the Total Cents group repre 
Sentative of the addition of 5 cents in the tens 
place for the total charge for the call. With the 
DM relay 2002 operated, grounded conductor 947 
is extended over the lower No. 2 front, contact of 
relay 2002 and over the lower No. 3 back contacts 
of relayS 20 0, 2020, and 2030 to conductor 206C 
of the Total Dines group representative of an 
increase of one in the dimes place. With the 
DT, Irelay 280 unoperated, grounded conductor 
1930 is extended over the lower No. 5 back con 
tact of relay 200 to conductor 240 of the Total 
Dollars group representative of a zero dollar 
charge in the dollar's place. Thus the total 
indicated charge for the call is calculated to 
be 80 ceints. 

In the event that the input to the circuit of 
Fig. 20 is registered as 95 cents by the connec 
tion of ground to conductors 938, 949 and 1955, 
the operation of the A5 relay 2095 is instrumental 
as before in extending the grounded conductor 
1955 to conductor 2050 and in the operation of 
the DM relay 202 indicative of the necessity for 
adding one in the dimes place. INow, however, 
With relay 2002 operated and ground connected 
to the incoming conductor 349, a circuit is es 
tablished from such conductor over the lower 
No. 4 front contact of relay 2002 and through 
the winding of the DL relay 209 to battery, 
Whereupon relay 20 operates indicative of the 
necessity for adding one in the dollars place. 
With relay 20 operated, grounded conductor 
F935 now becomes connected over the lower No. 
5 front contact of relay 29 to conductor 204 
of the Total Dollars group representative of a 
One in the dollars place. A circuit is also es 
tablished fron ground over the outer left back 
contact of the A3D relay 2006, over the left back 
contact of the A2D relay 2007, over the left back 
contact of the AfD relay 2008, over the lower 
No. 6 contacts of the DM relay 28, thence over 
the lower No. 5 back contacts of relays 20 0, 2023 
and 230 to conductor 260 indicative of an in 
crease of one in the dimes place. With ground 
thus connected to conductors 24, 2960 and 2050 
the total calculated charge for the call is now 
indicated as $1.00. 

If the initial period of conversation is to be 
charged at the rate of 10 cents then the Ai (relay 
20 () is operated. With relay 2005 now unoper 
ated, no change is made in the units place but 
One is added in the dinnes place and if the in 
coining conductors 1949 is grounded represent 
ative of a nine in the dimes place, the opera 
tion of relay 20 causes the operation of the 
DL relay 208 to add one in the dollars place. 
Thus assuming the charge for the overtime period 
Of COinwerSation to hawe been 95 centS and con 
ductors 930, 1949 and 955 therefore grounded, 
the operation of the A0 relay 20 i C extends con 
ductor i 949 Over the lower No. 4 back contact 
of relay 2002, over the lower No. 4 front contact 
of relay 20 0, through the winding of the AD 
1relay 2008 to battery, Whereupon relay 2008 op 
erates and establishes a circuit for the DL relay 
2, which circuit may be traced from ground 
over the outer left back contact of relay 2006, 
over the left back contact of relay 2007, over the 
left front contact of relay 2008 and through the 
winding of relay 20 to battery. Relay 200 
thereupon operates and extends conductor 93 
Over its lower No. 5 front contact to conductor 
204 of the Total Dollars group. With relay 200 
operated, a circuit is established from ground on 
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conductor 1949, over the Iower No. 4 back con 
tact of relay 2002, over the lower No. 4 front 
contact of relay 2010, over the right contacts of 
relay 2008 and over the lower No. 5 back con 
tacts of relays 2020 and 2030 to conductor 2065 
of the Total Dimes group. With relay 2005 un 
operated, conductor 965 is extended over the 
upper back contact of relay 2005 to conductor 
2055 of the Total Cents group. Thus the tota; 
calculated charge for the call is now indicated 
by the grounding of conductors 2041, 2060 and 
2055 as $1.05. 

If the initial period of conversation is to be 
charged at the rate of 15 cents, then the Afs 
relay 20 5 is operated which in turn causes the 
operation of the A5 relay 2005 and the AO relay 
2010. The operation of relay 2005 causes the 
addition of five cents to the charge for the over 
time period and the operation of relay 200 causes 
the addition of an additional ten cents. As an 
example, it will be assumed that the overtime 
charge for the call was 30 cents as indicated by 
the connection of ground to conductors 930, 
1943 and 1950. With the A5 relay 2005 now 
operated, grounded conductor 950 is extended 
over the inner lower front contact of relay 2005 
to conductor 2055 of the Total Cents group, but 
since the incoming cents value is Zerð and con 
sequently relay 1982 is not operated, relay 29 
is not instrumental in causing the operation 9f : 
the DM relay 2902. Grounded conductor 933 
is now extended over the upper No. back con 
fact of relay 2002, over the upper No. 3 front 
contact of the A?o relay 29, and over the per 
No. 3 back contacts of relays 2029 and 2939 to 
conductor 2PS4 of the Total Dines group. The 
DL relay 29, is not operated and therefor 
conductor 930 is extended over the lower No. 5 
back contact of relay 2001 to conductor 240 of 
the Total Dollars group. Thus the total charge 
for the call is now indicated through the ground 
ing of conductors 2040, 2064 and 2055 as 45 cents. 
As a further example, it will he assumed that 

the charge for the overtine period of ConVersa. 
tion was 95 cents as indicated by the connection 
of ground to conductors 939, 949 and 1955. 
Wita the A5, relay 2005 now operated, ground 
connected to conciuctor 355 is extended over 
the upper front contact of relay 2005 to Gon 
ductor 250 of the Total Cents group and since 
the incoming cents value is odd and relay 92 
is operated, the operation of relay 2005 estab 
lishes the previously traced circuit for the DM 
relay 2002. Grounded conductor 1949 is now ex 
tended over the lower No. 6 front contact of 
relay 2G2 and through the Winding of the DI 
relay 280i, which relay operates and over its lower 
No.5 front contact connects grounded conductor 
93 to conductor 24 of the Total Dollars group 
and establishes a circuit from ground over the 
left back contacts of relays 2006, 2007 and 2008, 
over the lower No. 6 contacts of relay 2004, over 
the lower No. 5 front contact of the Ale relay 
200 and over the upper No. 5 back contacts of 
relays 3020 and 2030 to conductor 206: of it he 
total Dimes group. Thus the total charge for 
the call is now indicated by the grounding of 
conductors 204t, 296 and 2050 as $1.10. 
As a still further example it will be assumed 

that the charge for the overtime period of con 
versation was 90 cents as indicated by the ground 
ing of conductors 1930, -1849 and 4950. With 
the A5 relay 2005 now operated, ground con 
neoted to conductor -950 is extended over the 
inner lower front contact of relayº 2005 to con 
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ductor 2055 of the Total Cents group and since 
the incoming cents value is even, no circuit is 
established to cause the operation of the DM 
relay 2002. Grounded conductor 949 is now 
extended over the lower No. 4 back contact of 
relay 2002, the lower No. 4 front contact of the 
operated All relay to battery through the wind 
ing of the AD relay 268 which extends its op 
erating ground over its right contacts and over 
the lower No. 5 back contacts of relays 2020 and 
2933 to conductor 2060 of the Total Dimes group. 
Relay 2008 also establishes over its left front con 
tact the previously traced circuit for the DL 
relay 29G which now operates and extends con 
ductor 936 over its lower No. 5 front contact 
to conductor 204f of the Total Dollars group. 
thus the total charge for the call is now in 
dicated by the grounding of conductors 24, 23 SC 
and 2355 as $1.05. 

If the initial period of conversation is being 
charged at the rate of 20 cents, then the A29 
relay 2020 is operated to cause a shift of two 
in the dimes place. As an example, it will be 
assumed that incoming conductors º í 939, 943 
and 850 have been connected to ground indica 
tive of an overtime charge of 30 centS. NOW With 
the Aš relay unoperated, conductor f3ö0 is ex 
tended over its lower back contact to conductor 
205 of the Total Cents group and with the A30 
relay 282) operated, conductor 943 is extended 
Cver the upper No. 3 back contact of relay 2532, 
over the upper No. 3 back contact of relay 2013, 
over the upper No. 3 front contact of relay 2023 
and the upper No. back contact of relay 2030 
to conductor 2035 of the Total Dimes group. The 
Dil, relay 200 is not operated and therefore con 
ductor 930 is extended over the lower No. 5 back 
contact of relay 200 to conductor 250 of the 
Total Dollars group. Thus the total charge for 
the call is now indicated by the grounding of 
conductors 2040, 265 and 250 as 50 cents. 
As a further exaple, it Will be aSSuled that 

the charge for the overtime p3riod of conversa 
tion was 95 cents, as indicated by the grounding 
of conductors 2939, 989 and 355. With the As 
relay 2005 unoperated, conductor 955 is extended 
over the upper back contact of relay 285 to con 
ductor 2035 of the Total CentS grotip and WiÈh. 
the A29 relay 282 operated, conductor 933 is 
extended over the lower No. 4 back contact of 
relay 2002 over the lower No. 4 back contact of 
relay 2, over the lower No. 4 frcat contact of 
relay 202G and to battery through the left Wind 
ing of the A2D relay 29. Relay 224, upon 
operating, extends its operating ground over its 
inner right contacts to conductor (3 of the 
Total Dimes group and estabilishes a circuit fron 
ground at the left back contact of relay 25 over 
its left front contact and through the Windig 
Of the DL relay 2001 to battery. Relay 2 
therefore operates and extends conductor is39 
over its lowei' No. 5 fort contact to coductor 
204 of the Total Dollars group. This the total 
charge for the call is now indicated through tie 
grounding of conductors 2941, 2031 and 2355 as 
$1.15. 
Had the charge for the overtime period been 

85 cents as indicated by the grounding of co 
ductors 939, 938 and 955, then with relay 
2005 unoperated, ground would have been ex 
tended from conductor 955 to conductor : 333 
and ground on conductor 98 would have been 
extended over the lower No. 3 back contact, of 
relay 2002, over the lower No. 3 back contact 
of relay 2010 and over the lower No. 3 front con 
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tact of relay 2020 to battery through the right 
winding of the A2ID relay 2007. Relay 2007 upon 
operating would then have extended its operating 
ground over its outer right contacts to conductor 
260 of the total Dinnes group and would have 
caused the operation of the DL relay 290 to eX 
tend conductor 930 to conductor 94 of the 
Total Dollars group. Thus the total charge for 
the call would have been indicated through the 
grounding of conductors 204, 2060 and 255 as 
$1.05. 

If the initial period of conversation is to be 
charged at the rate of 25 cents, then the A25 
relay 202 is Operated in turn causing the Open'- 
ation of the A5 relay 2035 and the A20 relay 22. 
Relay A5 functions as previously described to 
cause the operation of the DM relay 2002 to in 
crease the value in the dimes place by One if 
the cents value of the charge for the OVertime 
period is odd and relay 2020 functions in the 
manner previously described to increase the value 
in the dimes place by two and to increase the 
value in the dollars place by one if the dimeS 
value of the charge for the overtime period is 
either 8 or 9 and ground is connected to either 
conductor 48 or 949. 

If the initial period of conversation is to be 
charged at the rate of 30 cents, then the A3 
relay 203 is operated. With the A5 relay 205 
unoperated, the value in the cents place remainS 
unchanged but the Value in the direS place is 
increased by three. AS an example, it Will be 
a SSumed that the charge for the OWertii Nie period 
was 30 cents and that therefore ground has been 
connected to conductors i 493, S43 and í 95 ö. 
With relayS 232 and 2035 both unoperated, con 
ductor 93 is extended over the lower No. 5 
back contact of relay 2A to conductor 94 of 
the total Dollars group and conductor 950 is 
extended over the lower back contact of relay 
25 to conductor 205 of the Total Ceints group. 
Conductor 943 is also extended over the upper 
No. 3 back contacts of relays 2002, 20, and 22 
and over the upper No. 3 front contact of Oper 
ated relay 23 to conductor 20SS of the Total 
Dimes group. Thus the total charge for the call 
is indicated by the grounding of conductors 240, 
2E 6 and 259 aS 60 centS. 
As a further example, it will be assumed that 

the charge for the overtine period was 70 centS 
and that therefore ground has been connected 
to conductors 930, 94' and 950. With relay 
2005 unoperated, conductor f359 is extended to 
conductor 250 of the Total CentS group. 
Grounded conductoir 94 is also extended Over 
the lower No. 2 back contacts of relays 2002, 20 
22 and over te lower No. 2 front COntact Of 
relay 23, through the right winding of the A3D 
relay 2066 to battery. Relay 2006 thereupon 
operates and extends its operating ground Over 
its inner right contacts to conductor 2060 and 
at its outer left front contact establishes the 
circuit of the DI, relay 20 which, upon Oper 
atting, extends grounded conductor 930 over its 
lower No. 5 front contact to conductor 204 of 
the Total Dollars group. Thus the total charge 
for the cail is now indicated by the grounding 
of conductors 24 , 260 and 2050 as $1.00. 

In a similar manner if the Overtime period 
was charged at 80 cents or 90 cents, ground On 
conductor 948 or 949 would cause the Operation 
of the A3D relay 296 over either itS middle Or 
left Winding. If relay 2006 is energized over itS 
middle winding, its operating ground is extended 
over its outer right contacts to conductor 206? 
of the Total Dimes group and the DL relay 20 
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is operated to connect conductor 93C to con 
ductor 94 of the Total Dollars group, and if 
energized over its left Winding, its operating 
ground is extended Over its inner left contacts 
to conductor 262 of the Total Dinnes group and 
the DL relay 2(i) is operated to connect con 
ductor 939 to conductor 9. Of the Total Dol 
lars group. In the case of the 80 cent call, the 
total charge is increase to $1.10 as indicated by 
the grounded conductors 204 , 26 and 2350 and 
in the case of the 90 cent call, the total charge 
is increased to $1.20 as indicated by the grounded 
conductors 24, 2062 and 235. 

If the initial period of conversation is to be 
charged at the rate of 35 cents, then the A35 
relay 2035 is operated in turn cauising the oper 
ation of the A5 relay 205 and the A38 relay 
2039. Relay A5 operates as previously described 
to cause the operation of the DM relay 2002 to 
increase the value in the dinnes place by one 
if the cents value of the charge for the overtime 
period is odd and relay 23 increases the value 
in the dines place by three and increases the 
value in the dollars place by one if the dime value 
of the charge for the overtine period is either 
7, 8 or 9 and ground is connected to either con 
ductor 1947, 948 or i 949. 
The conductors of the Total Dollars, Total 

Dines and Total Cents group are connectible to 
the terminals of the cross-connecting rack 2 OO 
of Fig. 21, connected to a card punching machine 
Of a Well-known type, through the successive op 
eration of the DC, DMC and NC progress relays 
20, 202 and 2 03 under the control of the 
progreSS SWitch 350 of Fig. 13 as later described. 
In addition, the conductors of these groups are 
instrumental in controlling the circuits of Fig. 21. 
to determine the federal tax to be assessed for a 
toli call. 

Computation of the federal taac 
To compute the tax the dollar register relays 

OD to 9D and designated 2f 0 to 2 9, inclusive, 
are provided, With their windings connected re 
Spectively to the conductors of the Total Dollars 
group having corresponding digital values. For 
example, the winding of the OD relay 2 iO is 
connected to conductor 2040, the winding of the 
D relay 2 is connected to conductor 204, and 

So forth. Also, the ten 0 to 9 windings of relays 
220 to 2 f26, inclusive, are connected to conduc 
tors of the Total Dimes group having correspond 
ing digital values. For example, the winding of 
the O relay 220 is connected to conductor 2060, 
the Winding of the relay 2 2? is connected to 
conductor 206?, the winding of the 2 relay 2 (22 is 
connected to conductor 2062, the 3 winding of 
relay 2 23 is connected to conductor 2C63, the 4 
Winding of relay 223 is connected to conductor 
2064, and so forth. The winding of the 5C relay 
227 is also connected to conductor 2055 of the 
Total Cents group and when operated registers 
a nickel charge in the cents place of the tax 
charge for a call. 

It is assumed that in accordance with the 
federal law no tax is to be assessed on calls up to 
and including 20 cents. Consequently, with the 
OD relay 20 Operated to register the Zero dol 
lars value for a call and with any one of the O, 
or 2 relays 220, 22? or 2122 operated to register 
a 0, or 2 in the dimes place for the call, ground 
is connected over the lower front contact of relay 
20 and over the inner upper contacts of the 
Operated relay 220 or 22, or over the inner 
upper contacts of relay 2122 and the inner upper 
back contact of the 5C relay 2127 to conductor 
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250 indicative of a zero value of cents for the 
tax. With the 9D relay 2 to operated, ground 
is also connected from the lower contacts of the 
operated relay 228, 22 or 222 over the inner 
lower contacts of relay 2:0 to conductor 260 
indieative of a zero value of dinnes for the tax, 
and with the 9D relay 249 unoperated ground is 
connected over its lower back contact to conduc 
tor 20 indicative of a zerO value of dollars for 
the tax. Conductors 20, 269 and 250 are at 
the appropriate time successively connected to the 
No. 0 terminal on the cross-connecting rack 290 
to eontrol the No. 0 punch of the card punching 
machine upon the successive operation of the DF, 
EMT and NT relays 2 04, 295 and 2 06 under 
the control of the progress switch 350 as will 
be later described. 

With the 2 relay 2122 and the SC relay 2 27 
beth operated indicative of a toll charge of 25 
cents, the cents of the tax is changed to 5 by the 
eoanection of ground over the lower front Con 
tact of the CD relay 20, over the inner upper 
contacts of the 2 relay 2022 and over the inner 
upper front contact of the 5C relay 21 21 to con 
ductor 255 indicative of a nickel tax. The op 
eration of the OD relay 2 t0, the 2 relay 2:22 
and the non-operation of the 9D relay 29 cause 
the connection of ground to conductors 2:60 and 
20 as before so that when the progreSS relayS 
204, 2fO5 and 206 are subsequently operated, 
ground is connected twice to the No. 8 terminal 
and then to the No. 5 terminal of the rack 2: 90 
to control the card punching machine to punch 
005 in the card indicative of a 5-cent tax. 
On a call for which the total charge was 30, 35, 

40 or 45 cents the OD relay 2 to will be operated 
and relay 223 will be operated over its 3 or 4 
winding dependent upon whether the tens digit 
was 8 or 4 and the 9D relay 2? 9 will not be 
operated. As a consequence ground will be con 
nected over the lower back contact of relay 239 
to conductor 270, ground will be connected over 
the upper contacts of relay 2:23 and the inner 
lower contacts of relay 20 to conductor 260 and 
ground will be connected over the lower contacts 
of relay 2 123 to conductor 2155. If, however, 
the 5 relay 224 is operated rather than relay 2:23 
for a tens digit 5, ground is connected as just de 
scribed to conductor 20, but ground is connected 
to conductor 260 over the inner lower contactS 
of relay 210 and over the inner lower contacts 
of relay 2t24, from the lower back contact of the 
SC relay 2t2 and ground is connected to conduc 
tor 255 over the inner lowerback contact of relay 
22 and over the lower contacts of relay 2:24. 
Thus until the charge for the call eXceeds 50 
cents, the card punching machine is still CCIl 
trolled to punch 005 in the card indicative of a 
5-cent tax. Thus until the charge exceeds 50 
cents and the 5C relay 2121 operates together with 
the relay 224 for a 55-cent call, or either relay 
225 or 226 operates with or without relay 2:27 
for a call over 55 cents but less than $1.09 the tax 
is also calculated at 5 cents. 

Each increment in the tens place of 5e or a 
fraction thereof results in an increase in the tax 
by 5eents. If it be assumed that the total charge 
fer the call was 55 cents and as a consequence 
the OD relay 2410, the 5C relay 227 and the 5 
relay 224 are all operated, but the 9D relay 
29 is not operated, ground is connected to con 
ductor 20 over the lower back contact of relay 
29 as sefere, and ground is applied to conductor 
28 over the upper contacts of relay 2 te, over 
the upper contacts of relay 2124 and to ground 
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over the lower front contact of relay 22 and 
ground is also connected over the lower contacts 
of relay 224 and the inner lower front contact 
of relay 2 127 to conductor 2í58. 

If the charge for the call is 60, 70, 80 or 90 
cents, either relay 2125 or relay 2126 will be op 
erated resulting in the connection of ground over 
the upper contacts of such relay and the upper 
contacts of relay 2 O to conductor 26 and 
the connection of ground over the lower contacts 
of such operated relay 225 or 226 to conduc 
tor 250. If the charge for the call is 65, 75, 
85, or 95 cents either relay 2125 or 2 26 will be 
operated and relay 22 will also be operated but 
without effect. Either relay 2 25 or 2d 26 will 
connect ground over its upper contacts and the 
upper contacts of relay 2 to conductor 26 
and will connect ground over its lower contacts 
to conductor 258. If the charge for the call 
was $100 then the 3 relay 2 and the 9 re 
lay 220 will be operated and the CD and 9D 
relays 2fe and 29 will be unoperated. Ground 
will therefore be connected to conductor 26 
over the lower contacts of relay 2 and over 
the lower contacts of relay 220 and ground will 
be connected over the lower back contact of 
relay 29, over the upper contacts of relay 
22e and over the upper back contact of relay 
227 to conductor 250. With relay 2 (S un 
operated, ground is connected to conductor 27). 
Thus on all calls over 50 cents but less than 
$1.05 conductors 20, 26 and 250 are 
grounded and when thereafter the progress re 
lays 2f 4, 265 and 206 are sequentially oper 
ated such conductors are successively connected 
to the Nos. 9, 1 and O terminals on rack 29 
to control the card punching machine to punch 
Of O in a card indicative of a 10-cent tax. 

It is obvious that a value between $1.05 and 
$1.20, inclusive, should register a 15-cent tax. 
A shift to accomplish this change from the air 
rangement for 5 to 20 cents as previously de 
scribed is made by the release of the CD relay 
210 which, when released, connects ground to 
the upper strapped contacts of the ), and 2 
relays 220, 2 2i and 222. For example, if the 
total charge for the call was $1.05, then D 
relay 2, relay 2(2) and 5C relay 22 are 
operated. Ground is now connected from the 
lower contacts of relay 220 over the lower con 
tacts of relay 21 to conductor 24 34 and ground 
is connected over the lower back contact of relay 
2? 10 over the upper contacts of relay 220 and 
the upper front contact of relay 22T to conduc 
tor 255. If the charge for the call is 8.10 
or $1.20 either relay 22 or 222 will be oper 
ated but relay 22 will not be operated and 
ground will be connected over the lower contacts 
of either relay 2t2 or relay 222 and over the 
lower contacts of relay 2 to conductor 26 
and ground will be connected from the lower 
back contact of relay 20 and owei the upper 
contacts of either relay 22 or relay 222 to 
conductor 255. If the charge for the cai is 
$1.15 or $1.25 either 2 2? or 2122 will be oper 
lated and relay 2 f2 will also be operated but 
without effect and ground Will be connected over 
the lower contacts of either relay 22 or relay 
222 and over the lower contacts of relay 2 
to conductor 26 and ground Will be connected 
from the lower back contact of relay 20 over 
the upper contacts of either relay 2.21 or 2.22 
to conductor 255. In each ease ground will be 
connected over the lower back contaets of relay 
29 to conductor 270. Thus with ground con 
nected to conductors 2:79, 26 and 2.55, when 
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later the progress relays 2104, 205 and 206 
are sequentially operated, such conductors are 
successively connected to the Nos. G, il and 5 ter 
minals of rack 200 to control the card punching 
machine to punch 05 in a card indicative of a 
15-cent tax. 
For calls of $1.30 to $1.50, inclusive, one of 

relays 223 or 224 will be operated and relay 
227 will also be operated if the charge were 5 
in the cents place. With relay 223 operated 
for call charge of $1.30, $1.35, $1.40 or $1.45, 
ground is connected over the upper contacts of 
relay 223 and over the lower contacts of relay 
2 to conductor 26 and ground is connected 
over the lower contacts of relay 223 to conduc 
tor 255. With relay 224 operated for a $1.50 
call ground is connected from the lower back 
contact of relay 227, over the inner lower con 
tacts of relay 224 and over the lower contacts 
of relay 2 to conductor 26 and ground is 
connected over the lower contacts of relay 224 
and the inner lower back contact of relay 227 
to conductor 255. Ground is also connected as 
before to conductor 270. Thus with ground 
connected to conductors 20, 26 and 255, 
when later the progress relays 24, 205 and 
206 are sequentially operated, such conductors 
are successively connected to the Nos. 0, i and 5 
terminals of rack 2 (0 to control the Card punch 
ing machine to punch O 5 in a card indicative of 
a 15-cent tax. 

For calls of $1.55 to $1.95, inclusive, One of 
relays 224, 225 and 226 will be operated and 
relay 22T will also be operated if the charge 
was 5 in the cents place. With relay 224 oper 
ated together with relay 227 on a call charge 
of $1.55 ground is connected to conductor 262 
over the lower front contacts of relay 22, over 
the upper contact of relay 224 and over the 
upper contacts of relay 2 to conductor 262, 
and ground is connected over the lower contacts 
of relay 2 24 and over the inner lower front 
contact of relay 22 to conductor 250. With 
relays 2 25 and 226 operated for call charges 
of $1.60 to $1.95, inclusive, ground is connected 
over the upper contacts of either relay 225 or 
relay 2:26, and over the upper contacts of re 
lay 2 to conductor 262 and ground is con 
nected over the lower contacts of either relay 
225 or relay 226 to conductor 250 irrespective 
of the condition of relay 22. Ground Will also 
be connected to conductor 270 as previously de 
scribed. Thus with ground connected to Con 
ductors 20, 262 and 250, when later the 
progress relays 2104, 205 and 206 are sequen 
tially operated, such conductors will be connected 
to the Nos. 0, 2 and 0 terminals of rack 2 i 0 0 
to control the card punching machine to punch 
020 in a card indicative of a 20-cent taX. 
For a call charge of $2.00 the 2D relay 22 

and the O relay 220 will be operated and re 
lays 221 and 2 9 will be unoperated. With 
relays 2 i2O and 2 2 operated, ground is con 
nected over the lower contacts of relay 220 
and the lower contacts of relay 22 to conduc 
tor 262 and ground is connected from the lower 
back contact of relay 2, 0, over the upper con 
tacts of relay 220 and over the upper back Con 
tact of relay 2127 to conductor 250. Ground 
is connected to conductor 270 as before So that 
with ground connected to conductors 20, 262 
and 250 the card punching machine will be 
controlled to punch 020 in a card indicative of a 
20-cent tax. 

In a similar manner the tax is calculated on 
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increase in the charge for the call. The maxi 
num tax possible under the basic rate Schedule 
Set forth in the preceding table is $1.00 on a total 
call charge of $9.95 for a 99-minute call. On a 
call charge of $9.95 the 9D relay 2, 9, relay 226 
and the 5C relay 227 will be operated. With re 
lay 29 operated ground is connected over the 
upper contacts of relay 226 and the upper con 
tacts of relay 29 to conductor 2 fl and ground 
is removed at the lower back contacts of relay 
29 from condutcor 2 i 70. Ground is also con 
nected over the upper contacts of relay 226, over 
the inner upper contacts of relay 29 to conduc 
to 260 and ground is connected over the lower 
contacts of relay 226 to conductor 250. With 
ground connected to conductors 27, 260 and 
2 Í 50, when later the progress relays 204, 205 
and 206 are sequentially operated, such conduc 
tors will be connected to the Nos. , 0 and 0 termi 
nals of rack 20 to control the card punching 
machine to punch OO in a card indicative of a 
dollar tax. 

No Oertime 

It will be recalled that on calls on which the 
elapsed time is equal to or less than the initial 
period of conversation ground is connected to con 
ductor NOT. A circuit is thereby completed from 
such conductor through the windings of the DM 
CT relay || 906 and Diu relay i 905 in parallel to 
battery. With relays f905 and 906 operated all 
conductors of the Price Dollars group of Fig. 19 
are disconnected at the back contacts of relay 
905, conductors f940 to 949, inclusive, of the 
Price Dimes group are disconnected at back con 
tacts of relay 906 and conductor 950 of the 
Price Cents group is disconnected at the upper 
No. 6 back contact of relay 906. However, ground 
is Connected Over the upper No. 4 front contact 
of relay 906 to conductor 1940 of the Price Dimes 
group, ground is Connected over the upper No. 6 
front contact of relay 1906 to conductor f 950 of 
the Price Cents group, and ground is connected 
Over the left No. 5 front contact of relay (905 to 
conductor 930 of the Price Dollars group. Thus 
with ground connected to conductors 930, 1940 
and 950, a calculation of no overtime charge is 
made SO that the subsequent addition of the 
charge for the initial period as calculated by the 
addition circuits of Fig. 20 results in the extension 
of Such grounded conductors to conductors of the 
Total Dollars, Total Dimes and Total Cents 
groups in Such a manner as will be indicative only 
of the charge for the initial period of conversa 
tion. 

Transfer of registered and calculated im forma 
ti?? to c??? ???ching ??cht?? 

It will be recalled that following the complete 
registration of all information concerning the 
toll call received from the ticket tape recorder, 
the progress Switch 350 of Fig. 13 was advanced 
One step out of its normal position to position 
brush 355 in engagement with the No. terminal 
of its associated arc. It will be recalled that the 
aSSuned directory listing of the calling line 
AUDibon 1845 and that as a consequence the re 
lays 63 and 65 of the Calling Code A register 
of Fig. 6 had been operated to register the digit 
2 which is the numerical equivalent of the code 
letter A. A circuit is thereupon effective from 
ground on conductor GD, over the upper normal 
contacts of stepping relay 352, over the upper 
back contact of relay 388, over brush 355, over 
conductor 358, over the next to lower contacts of 

a basis of 5 cents additional tax for each 50-cent 75 register relay 65, the lower contacts of register 
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relay 68 and to the No. 2 terminal cross-con 
nected to the No. 2 terminal of rack 200 of Fig. 
21. The No. 2 punch magnet of the card punch 
ing machine is thereby controlled to punch a hole 
at the digit 2 space of the first column of the card 
whereupon contacts 207 are closed indicative of 
the operation of the punch and the card is ad 
vanced in the usual manner preparatory to 
punching in the next data column. The closure 
of contacts 207 establishes an obvious circuit 
over conductor 208 for relay 389 which there 
upon operates and establishes over its inner con 
tacts an operating circuit for stepping relay 352 
which thereupon operates and locks over its lower 
contacts to ground at the upper contacts of re 
lay 389 and at its upper transfer contacts dis 
connects ground from the No. 2 terminal of CrOSS 
connecting rack 2 OO to release the operated 
punch magnet. The punch magnet upon releas 
ing opens contacts 207 which causes the release 
of relay 389 to open the operating and locking 
circuits of relay 352 which relay thereupon re 
leases. At its upper front contact relay 352 es 
tablishes the circuit of stepping magnet 35 of 
progress switch 350 which operates and then 
releases following the release of stepping relay 
352 to advance the brushes of switch 350 one 
step. 
With brush 355 on the second terminal of its 

arc ground on conductor GD is applied over the 
upper normal contacts of relay 352, over the up 
per back contact of relay 388, over brush 355, 
over conductor 359, over the lower contacts of 
relay 626 and the next-to-inner lower contacts of 
relay 624 of the Calling Code B register of Fig. 
6 to the No. 8 terminal cross-connected to the 
No. 8 terminal of rack 200 of Fig. 21. The No. 
8 punch magnet of the card punching machine is 
thereby controlled to punch a hole at the digit 8 
space of the second column of the card, where 
upon contacts 207 are closed indicative of the 
operation of the punch and the card is advanced 
in the usual manner preparatory to punching in 
the next data column. The closure of contacts 
207 causes the advance of the brushes of prog 
ress switch 350 another step in the manner pre 
viously described. . 
With brush 355 now on the third terminal of 

its arc, ground on conductor GD is applied Over 
the upper normal contacts of relay 352, over the 
upper back contact of relay 388, over brush 355, 
over conductor 360, over the lower contacts of 
relay 706 and the lower contacts of relay 705 of 
the Calling Code C register of Fig. 7 to the No. 3 
terminal cross-connected to the No. 3 terminal 
of rack 2100 of Fig. 21. The No. 3 punch mag 
net of the card punching machine is thereby con 
trolled to punch a hole at the digit 3 space of the 
third column of the card, whereupon contacts 
207 are closed indicative of the operation of the 
punch and the card is advanced in the usual man 
ner preparatory to punching in the next data col 
umn. The closure of contacts 207 causes the 
advance of the brushes of the progress switch 
350, another step in the manner previously de 
scribed. - • - 

With brush .355 OW. On the fourth terminal 
of its arc, ground on conductor GD is applied over 
the upper normal contacts of relay f 352, over 
the upper back contact of relay 388, over brush 
1355, over conductor 36 , over the lower con 
tacts of relay 726 and the upper contacts of re 
lay, 722 of the Calling Thous register of Fig. 7 
to the No. 9 terminal cross-connected to the 
No. 9 terminal of rack 2 OO of Fig. 21. The No. 
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9 punch of the card punching machine is there 
by controlled to punch a hole at the digit 9 Space 
of the fourth column of the card, whereupon 
contacts 2 07 are closed indicative of the Opera 
tion of the punch and the card is advanced in 
the usual manner preparatory to punching in 
the next data column. The closure of contacts 
207 causes the advance of the brushes of pro 
gress switch 350 another step in the manner pre 
viously described. 
With brush 355 now on the fifth terminal of 

its arc, ground on conductor GD is applied over 
the upper normal contacts of relay 352, over the 
upper back contact of relay 388, over brush 355, 
over conductor 362, over the lower contacts of 
relays 743 and 742 of the Calling Hunds register 
of Fig. 7 to the No. O terminal cross-connected 
to the No. O terminal of rack 20 of Fig. 21. 
The No. 0 punch of the card punching nachine 
is thereby controlled to punch a hole at the digit 
() space of the fifth column of the card, Where 
upon contacts 2,07 are closed indicative of the 
operation of the punch and the card is advanced 
in the usual manner preparatory to punching in 
the next data column. The closure of contacts 
2 to 7 causes the advance of the brushes of Switch. 
350 another step in the manner previously de 

Scribed. 
With brush 335 on the sixth terminal of its 

arc, ground on conductor GD is applied over the 
upper normal contacts of relay 352, Over the 
upper back contact of relay 388, over brush 
f355, over conductor 363, over the lower contacts 
of relay 806 and the upper contacts of relay 802 of 
the Calling Tens register of Fig. 8 to the No. 9 
terminal cross-connected to the No. 9 terminal of 
rack 2 (OO of Fig. 21. The No. 9 punch of the 
card punching machine is thereby controlled to 
punch a hole at the digit 9 Space of the Sixth 
column of the card, whereupon contactS 20 are 
closed indicative of the operation of the punch 
and the card is advanced in the usual nanner 
preparatory to punching in the next data column. 
The closure of contacts 2C causes the advance 
of the brushes of Switch 350 another step in the 
manner previously described. 
With brush 355 now On the Seventh terni 

nal of its arc, ground on conductor GD is ap 
plied over the upper normal contacts of relay 
352, over the upper back contact of relay 388, 
over brush 355, over conductor 364, Over the 
lower contacts of relay 824 and the iner upper 
contacts of relay 822 of the Calling Units regis 
ter of Fig. 8 to the No. 6 terminal Cross-connect 
ed to the No. 6 terminal of rack 2 of Fig. 21. 
The No. 6 punch of the card punching achine is 
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thereby controlled to punch a hole at the digit 6 
Space of the seventh column on the card, Where 
upon contacts 20 are closed indicative of the 
operation of the punch and the card is advanced 
in the usual manner preparatory to punching in 
the next data column. The closure of contacts 
207 causes the advance of the brushes of SWitch 
350 another step in the manner previously de 

Scribed. The card has thus been punched in a 
manner indicative of the calling line number AUD 
9096. 
In the next nine positions the brush 355, a 

month, day and hour circuit of the type disclosed 
in Patent No. 2,355,903, granted August 15, 1944, 
to F. E. Blount, may be associated with the 

5 

progreSS SWitch to control the operation of the 
card punching machine to punch holes in a card 
in the eighth to fourteenth columns indicative of 
the tens and units digits of the month, the tens 



2,639,093 
5. 

and units digits of the d?y of the month and the 
tens, units and tenth hour digits of the hour of 
the day, If it should be considered unnecessary 
to punch this data in the toll card the terminals 
of the arc of switch 359 to which brush 355 has 
access, reserved for the control and connection 
of a month, day and hour circuit, may be strapped 
together and connected to the back contact of the 
stepping magnet 35; so that the magnet will 
function to rapidly advance the brush (355 over 
such strapped terminals into engagement with 
the seventeenth terminal of its arc. In the case 
the month, day and minute data is required, the 
brush 355 will have been advanced into engage 
Inent with the seventeenth terminal of its arc 
after the month, day and hour data has been 
punched in the card and the month, day and hour 
circuit has been disconnected from the receiving 
ang the accounting circuits. 
With brush 353 on such seventeenth termi 

nal of its arc, ground on conductor GD is now 
connected over the upper normal contacts of re 
lay 352, over the upper back contact of relay 
i388, over brush 355, over conductor 365, over 
the lower contacts of relays 333 and 842 of the 
Sender Tens register of Fig. 8 to the No. O ter 
minal cross-connected to the No. C terminal of 
rack 200 of Fig. 21. The No. 9 punch of the 
card punching machine is thereby controlled to 
punch a hole in the card at the digit 0 space 
of the fifteenth column of the card, whereupon 
contacts 207 are closed indicative of the opera 
tion of the punch and the card is advanced in 
the usual manner preparatory to punching in 
the next data column. The closure of contacts 
2107 causes the advance of the brushes of switch 
350 another step in the manner previously de 

scribed. 
With brush 355 on the eighteenth terminal 

of its arc, ground is applied from conductor GD 
over the upper normal contacts of relay 352, 
over the upper back contact of relay 388, over 
brush 1355, over conductor 366 and over the 
lower contacts of relays 363 and 862 of the Sender 
Units register of Fig. 8 to th? N?, 9 terminal 
cross-connected to the No. 0 terminal of rack 
2 iOO of Fig. 21. The No. 9 punch of the card 
punching machine is thereby controlled to punch 
a hole at the digit 0 space of the sixteenth column 
of the card, whereupon contacts 2 t07 are closed 
indicative of the operation of the punch and the 
card is advanced in the usual manner preparatory 
to punching in the next data column. The clo 
sure of contacts 2 for causes the advance of the 
brushes of switch 350 another step in the manner 
previously described. 
With brush 1355 on the nineteenth terminal 

of its arc, ground is applied from conductor GD 
over the upper normal contacts of relay 1352, 
over the upper back contact of relay 388, over 
brush 1355, over conductor 367 and over the 
lower contacts of relays 903 and 902 of the Iden 
tifier No. register of Fig. 9, to the No. O. terminal 
cross-connected to the No. 0 terminal of rack 
2 CO of Fig. 21. The No. 0 punch of the card 
punching machine is thereby controlled to punch 
a hole at the digit 0 space of the seventeenth 
column of the card, whereupon contacts 207 
are closed indicative of the operation of the 
punch and the card is advanced in the usual 
manner preparatory to punching in the next data 
column. The closure of contacts. 21.07 causes the 
advance of the brushes of switch 350 another 
step in the manner previously described. The 
numbers of the sender and identifier used on the 
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connection have thus been punched in the card 
for maintenance purposes. Should it be found 
unnecessary to have a record of these numbers 
on the toll card, the seventeenth, eighteenth and 
nineteenth terminals of the arc of switch 350 
to which brush F355 has access may be discon 
nected from the sender and identifier number 
registers and maybe strapped together and con 
nected to the back contact of the stepping mag 
net 35 so that the magnet will be controlled to 
rapidly step the brush (355 over such terminals 
into engagement with the twentieth terminal of 
its arc. 
With brush 355 on the twentieth terminal of 

its arc, ground on conductor GD is connected over 
the upper normal contacts of relay 4352, over the 
upper back contact of relay (388, over brush 
(335, over conductor 1368, over the next to lower 
contacts of relay 924 and over the inner upper 
contacts of relay 922 of the Called Code A regis 
ter of Fig. 9 to the No. 6 terminal cross-con 
nected to the No. 6 terminal on rack 2.00 of Fig. 
31. The No. 6 punch of the card punching ma 
chine is thereby controlled to punch a hole at 
the digit 6 space of the eighteenth column of the 
card, whereupon contacts 2 t07 are closed indica 
tive of the operation of the punch and the card 
is advanced in the usual manner preparatory 
to punching in the next data column. The clo 
sure of contacts 2107 causes the advance of the 
brushes of switch 350 another step in the man 
ner previously described. 
With brush 355 on the twenty-first terminal 

of its arc, ground on conductor GD is connected 
over the upper normal contacts of relay f352, 
over the upper back contact of relay 388, over 
brush 355, over conductor 369, over the next 
to lower contacts of relay 945 and the lower con 
tacts of relay 943 of the Called Code B register 
of Fig. 9 to the No. 2 terminal cross-connected 
to the No. 2 terminal of rack 2100 of Fig. 21. The 
No. 2 punch of the card punching machine is 
thereby controlled to punch a hole at the digit 
2 space of the nineteenth column of the card, 
whereupon contacts 2:07 are closed indicative of 
the operation of the punch and the card is ad 
vanced in the usual manner preparatory to 
punching in the next data column. Closure of 
contacts 2fOT causes the advance of the brushes 
of Switch 350 another step in the manner previ 
ously described. 
When brush 356 engages the first terminal 

of its arc, ground on conductor GD is connected 
over the upper normal contacts of relay 352, 
over the upper back contact of relay (388, over 
brush 356, over conductor 370, over the next to 
lower contacts of relay foo4 and the inner up 
per contacts of relay foo3 of the Called Codec 
register of Fig. 10 to the No. 7. terminal cross 
Connected to the No. 7 terminal of Fig. 21. The 
No. 1 punch of the card punching machine is 
thereby controlled to punch a hole in the digit 
2 space of the twentieth column of the card, 
Whereupon contacts 2,07 are closed indicative of 
the operation of the punch and the card is ad 
vanced in the usual manner preparatory to 
punching in the next data column. The closure 
of contacts 207 causes the advance of the 
brushes of Switch f350 another step in the man 
ner previously described. 
With brush 356 on the second terminal of its 

arc, ground on conductor GD is connected over 
the upper normal contacts of relay. 352, over the 
lipper back contact of relay 388, over brush 
i386, over conductor í 37 , over the lower con 
tacts of relay O25 and the middle upper contacts 

  



53 
of relay 62 of the Called Thous register of 
Fig. 10 to the No. 1 terminal cross-connected to 
the No. terminal of rack 200 of Fig. 21. The 
No. punch of the card punching machine is 
thereby controlled to punch a hole at the digit 1 
space of the twenty-first column of the card, 
whereupon contacts 2197 are closed indicative 
of the operation of the punch and the card is ad 
vanced in the usual manner preparatory to 
punchirag in the next data column. The closure 
of contacts 2 07 causes the advance of the 
brushes of switch 350 another step in the man 
her previously described. 
With brush 356 on the third terminal of its 

arc, ground from conductor GD is connected over 
the upper normal contacts of relay 1352, over the 
upper back contact of relay 388, over brush 356, 
over conductor 1372, over the lower contacts of 
relay 046 and over the upper contacts of relay 
?ets of the Called Hunds register of Fig. 10 to 
the No. 3 terminal cross-connected to the No. 3 
terminal of rack 2:00 of Fig. 21. The No. 3 
punch of the card punching machine is thereby 
controlled to punch a hole at the digit 3 Space 
of the twenty-second column of the card, where 
upon contacts 207 are closed indicative of the 
operation of the punch and the card is advanced 
in the usual manner, preparatory to punching in 
the next data column. The closure of contacts 

e causes the advance of the brushes of Switch 
1958 another step in the manner previously de 
seribed. 
With brush 356 on the fourth terminal of its 

arc, ground from conductor GD is connected over 
the upper normal contacts of relay 352, OVer the 
upper back contact of relay, f388, over conduc 
tor 373, over the lower contacts of relay 06 
and the middle upper contacts of relay. 03 of 
the Called Tens register of Fig. 11 to the No. 4 
terminal cross-connected to the No. 4 terminal 
of rack 200 of Fig. 21. The No. 4. punch of the 
oard punching machine is thereby controlled to 
punch a hole at the digit 4 space of the twenty 
third column of the card, whereupon contacts 
27, are operated indicative of the operation of 
the punch and the card is advanced in the usual 
naanner preparatory to punching in the next data 
column. The closure of contacts 207 causes the 
advance of the brushes of Switch, 350 another 
step in the manner previously described. 
With brush 356 on the fifth terminal of its 

are, ground on conductor GD is connected Over 
the upper normal contacts of relay 352, over the 
upper back contact of relay. 388, over brush 
106, over conductor 374, over the lower contacts 
of relay it 25 and the upper contacts of relay 

24, of the Caled Units register of Fig. to the 
No. 5...terminal, cross-connected to the No. 5. ter 
rainal of the rack 200, of Fig. 21. The No. 5 
punch of the card punching machine is thereby 
controlled to punch a hole at the digit. 5 Space 
of the twenty-fourth column of the card, where 
upon contacts 20 are closed indicative of the 
operation of the punch and the card is advanced 
in the usual manner preparatory to punching in 
the next data column. The closure of contactS 
2. G. causes the advance of the brushes of SWitch 
00, another step in the manner previously de 

scribed. Holes. have now been punched in the 
card, indicative of the number of the called line, 
assumed to be. MAR, 1845. 
With brush, 356 on the sixth terminal of its 

arc, ground from conductor GD is connected over 
the upper, normal contacts of relay, 352, over the 
upper back contact of relay 388, over conductor 
f35, over the next to lower contacts of relay 
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45 and the lower contacts of relay 44 of the 

Calling Class register of Fig. 11 to the No. 5 ter 
minal cross-connected to the No. 5 terminal of 
lack 2 EO of Fig. 21. The No. 5 punch of the 
card punching machine is thus controlled to 
punch a hole at the digit 5 space of the twenty 
fifth column of the card, whereupon contacts 
29 are closed indicative of the operation of the 
punch and the card is advanced in the usual Iran 
mer preparatory to punching in the next data 
column. The closure of contacts 27 causes the 
advance of the brushes of Switch 350 another 
step in the manner previously described. 
With brush 356 on the seventh terminal of its 

arc, ground from COnductor GEO is connected Over 
the upper normal contacts of relay. 352, over the 

- upper back contact of relay: 388, over brush 356, 
over conductor 376, over the mext to lover con 
tacts of relay 205 and the lower contacts of 
relay 23 of the Rate register of Fig. 12 to the 
No. 2 terminal eross-connected to the No. 2 ter 
minal of ground 200 of Fig. 21. The No. 2 punch 
of the card punching machine is thereby con 
tirolled to punch a hoie at the digit 2 space of the 
twenty-sixth column of the card, whereupon con 
tacts 27 are closed indicative of the operation 
of the punch and the card. is advanced in the 
usual manner preparatory to punching in the 
Sext data column. The Cosure of the contact:S 

2 causes the advance of the brushes of Switch 
350 another step in the manner previously de 
SCribed. 
With bush 356 on the eighth terminal of its 

arc, ground from conductor GD is connected over 
the upper normal contacts of relay 352, over the 
upper back contact of relay 338, over brush 356, 
over conductor 377, over the next to lower con 
tacts of relay, 225 and the lower contacts of 
relay 222 of the Elapsed Time, Tens register of 
Fig. 12 to the No. terminal Cross-connected to 
the No. terminal of rack 200 of Fig. 21. The 
No. punch of the card punching machine is 
thereby controlled to punch a hole at the digit 1. 
Space of the twenty-seventh column of the card, 
Whereupon, contacts 207 are closed indicative of 
the operation of the punch and the card is ad 
Vanced in the usual manner preparatory to 
punching in the next data column. The closure 
of contacts 20 causes the advance of the 
brushes of Switch 359 another step in the man 
ner previously described. 
With brush 356. On the ninth terminal of its 

arc, ground from conductor GD is connected over 
the uppe normal contacts of relay 352, over 
the upper back contact. of relay. 388, over brush 
35S, Over. Conductor 378, over the...next to lower 

Contacts of relay 24, and the inner upper con 
tacts of relay 242 of the Elapsed. Time Units 
register of Fig. 12 to the No. 6 terminal cross 
Connected to the No. 6 terminal of rack 20 of 
Fig. 21. The No. 6. punch of the card punching 
machine is thereby, controlled to punch a hole at 
the digit 6 Space of the 28th column of the card, 
whereupon contacts 2 for are closed indicative of 
the opei'ation of the punch and the card is ad 
vanced in the usual manner preparatory to 
punching in the next data column, The closure 
of contacts 2 causes the advance of the brushes 
of Switch 350 another step in the manner: pre 
Viously described. 
Thus holes. have been punched in the card 

representative of the calling line class, the charge 
rate and the tens and units digits of the elapsed 
time. This data may be used for record purposes 
since this data has, as previously described been 
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employed in calculating the charge for the call. 
If it should not be necessary to punch this data, 
in the card, the sixth, seventh, eighth and ninth 
terminals of the arc to which brush 356 has 
access may be disconnected from conductors 375 
to 378, inclusive, and then strapped together and 
connected to the back contact of Stepping magnet 
35 whereby magnet 35 may be controlled to 

rapidly advance brush 356 over such terminals 
without controlling the card punching machine. 
When it is considered desirable to punch holes 

in the toll card representative of the place name 
of the toll district to which the toll call has been 
extended, which latter would be of importance 
in the event of the adoption of national dialing, 
the brush 356 causes the Successive Operation of 
the ten progress relays 390 to 399, inclusive, 
as it advances over terminals to 9, inclusive, 
of its arc. To simplify the disclosure only relays 
39), 39 and 399 of this group have been dis 

closed. It Will be assumed that the place name 
relay Í535 of Fig. 15 has been operated, represen 
tative of the toll district NEW-YORK. The relay 
535 is provided with twenty contacts arranged 

in ten pairs for enabling the control of the card 
punching machine to punch data for a ten letter 
place name. These ten contact pairs are Con 
nected Over the conductors of cable 540 with 
pairs of terminals on the cross-connecting rack 
387 of Fig. 13 allocated to the ten letter-progress 
relays 390 to 399, inclusive. For punching holes 
in toll cards representative of letters, the card 
punching machine is in the Well-known manner 
provided for overpunching in the digit spaces 12, 
11 and 0 of any column in addition to punching 
in the digit Spaces 1 to 9 of Such columns. The 
alphabetical code used by a well-known type of 
Card punching machine Suitable for the purpose 
of the present invention is shown in the following 
table: 

Over Punch------------------------------------ 2 1. O 

M 

K S 
L T 

U 
N w 
O W 
P U 
Q Y 
R Z 

With the assumption that the place name to be 
punched is NEW-YORK, then it will be seen that 
the operation of the following punches will be 
necessary 1 and 5 for the letter N; 12 and 5 for 
the letter E; 0 and 6 for the letter W.; 0 and 1 for 
the dash; 0 and 8 for the letter Y; 11 and 6 for 
the letter O; 11 and 9 for the letter R, and 11 and 
2 for the letter EK. Accordingly, the incoming 
terminal pairs of the rack 387 are cross-con 
nected to the front contacts of the progress re 
layS 390 to 399, inclusive, in a manner to pro 
Vide the proper punch operations. It is to be 
noted that the cross-connecting rack i 387 is pro 
Wided With other groups of incoming terminals 
allocated to other place name relays which ter 
Ininals may also be CrOSS-connected to contacts 
of the progress relayS. 
When the brush 1356 engages the No. 10 ter 

minal of its arc, and relay 390 is operated over a 
circuit extending from ground. On conductor GD, 
over the upper normal contacts of relay 352, over 
the upper back contact of relay 388, over brush 
1356 and through the winding of relay 390 to 
battery, ground is applied over contacts of place 
name relay 535, conductors 154 and 1542 of 
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cable í540, cross-connected terminals of rack 
38, over the Nos. and 5 contacts of relay 
390 to the NoS. I l and 5 terminals, cross-con 
nected to the Nos. and 5 terminals of rack 200 
of Fig. 2. The No. overpunch and the No. 5 
punch of the card punching machine are thereby 
operated to punch holes at the digits 11 and 5 
Spaces in the twenty-ninth column of the card 
representative of the letter N, Whereupon the con 
tacts 207 are closed indicative of the operation 
of the punches and the card is advanced prepara 
tory to punching in the next data column. The 
closure of contacts 207 causes the advance of the 
brushes of Switch 35 another step in the man 
ner previously described. The advance of the 
brush 35 releases the progress relay 390. 
With brush 355 engaged with the INo. ter 

minal of its arc, relay 3S is operated and con 
nects conductors 543 and 544 of cable 549, 
grounded through the operation of place name 
relay 535, over its Nos. 2 and 5 contacts with 
the NoS. 2 and 5 terminals croSS-connected to 
the NoS. 2 and 5 terminals of rack 200 of Fig. 
21. The No. 2 overpunch and the No. 5 punch of 
the card punching machine are thereby con 
trolled to punch holes at the digits 12 and 5 
spaces in the thirtieth column of the card repre 
sentative of the letter E, whereuopn the contacts 
20 are closed indicative of the operation of the 
punches and the card is advanced in the usual 
manner preparatory to punching in the next data, 
Column. The closure of contacts 207 causes the 
advance of the brushes of Switch 350 another 
step in the manner previously described where 
upon progress relay 39 is released. 
As the brush 356 advances into engagement 

With the Nos. 2 to terminals of its arc, the 
progress relays 13 S2 to 397 (not shown) are suc 
cessively operated and then released to connect, 
other pairs of conductors of cable 540 grounded 
by relay 535, With terminals cross-connected to 
terminals of rack 200 Whereby punches of the 
Card punching machine are controlled to punch 
holes in the thirty-first to thirty-sixth columns 
of the card representative of the remaining let 
ters W-YORK of the place name. Following 
the punching for the final letter K, the brush 
|356 of the SWitch 350 is advanced into engage 
ment With the eighteenth terminal of its arc, 
whereupon the progress relay 398 (not shown) is 
Operated. Since it is unnecessary to punch holes 
in the card representative of additional letters in 
the aSSurned place name, conductors 545 and 
546 of the cable 548, grounded by the operation 

of the piace name relay 1535, are cross-connected 
at the rack 387 So that upon the operation of the 
progreSS relay 398, ground becomes connected 
Over the Nos. 0 and contacts of such relay to 
the Nos. ) and i terminals cross-connected to the 
Nos. ( and i terminals of rack 200 of Fig. 21 
Whereby holes are punched in the digits 0 and 1 
Spaces Of the thirty-Seventh column of the card 
representative of a dash, following which the 
brushes of SWitch 350 are advanced another 
Step. 
With brush 356 engaged with the ninteenth 

terminal Of its arc, progreSS relay 399 is oper 
ated, resulting in the connection of conductors 
1547 and 548 grounded by the operation of the 
place name relay || 635, over the Nos. O and I con 
tacts of relay 399 to the Nos. O and terminals 
on rack 200 whereupon punches are operated 
representative of an additional dash. There 
after, the brushes of SWitch 350 are advanced an 
additional step in the manner previously de 
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scribed. It is to be noted in this connection that 
in each case that the place name has fewer than 
ten letters, the contact pairs of the place name 
relay not required for the control of the card 
puaching machine to punch holes representative 
of the letters of the place name, are connected 
through contacts of the progress relays corre 
sponding to unemployed place name letters in the 
manner just described in connection with the 
progress relay 399, whereby the card punch 
ing machine is controlled to punch holes repre 
sentative of dashes. 
Should it be determined to be unnecessary to 

record the place name on the card, the place 
name relay such as 535 and the progress relays 
390 to 1398 would be omitted. To advance the 
progress switch past the terminals of the arc as 
sociated with brush 356 reserved for place name 
control of the card punching machine, Such ter 
minals 0 to 19, inclusive, would be strapped to 
gether and connected to the back contact of step 
ping magnet 1352 whereby the magnet would be 
repeatedly operated in a self-interrupting cir 
cuit to advance brush 356 over terminals it to 
9 of its arc. 
Following the last advance of the progreSS 

switch 350 brush 356 will be in engagement 
with the No. 20 terminal of its are thereby con 
necting ground from conductor GD Over the 
upper normal contacts of relay 352, over the 
upper back contact of relay 1388, Over brush 
1356, over conductor 3T9 and through the wind 
ing of the DC progress relay 20 of Fig. 1 to 
battery, whereupon relay 20 will operate and 
extend conductor 204 of the Total Dollars group, 
assumed to be grounded on a call for which the 
total indicated charge was calculated to be 35 
cents, over its uppermost contacts to the No. 6 
terminal on the rack 9 whereby the No. 
punch of the card punching machine is Operated 
to punch a hole in the digit O space of the thirty 
ninth column of the card representative of a digit 
D for the dollars place of the charge for the Cai. 
Following the operation of the punch, the 

progress switch 1350 is advanced a further step 
thereby releasing relay 2 and causing the Op 
eration of the DMC progress relay 202 over a 
circuit extending from ground on conductor GD 
over the upper normal contacts of relay S52, 
over the upper back contact of relay f388, Over 
brush 356, engaged with the twenty-first ter 
minal of its arc, over conductor 380 and through 
the winding of relay 2f 32 to battery. For a 35 
cent total charge ground has as previously de 
scribed been connected to conductor 283 of the 
Total Dimes group and therefore this ground 
becomes extended over the No. 3 contacts of relay 
202 to the No. 3 termina on rack 200 whereby 
the No. 3 punch of the card punching nachine 
is operated to punch a hole in the digit 3 Space 
of the fortieth column of the card representa 
tive of a digit 3 for the dimes place of the charge 
for the call. 

Following the operation of the punch, the 
progress switch 350 is advanced a further step 
thereby releasing relay 202 and establishing 
the circuit of the NC progress relay 203. The 
circuit for relay 23 may be traced from ground 
on conductor GD over the upper normal con 
tacts of relay 352, over the upper back contact 
of relay 388, over brush 356 and the No. 22 
terminal of its arc, over conductor 38 and 
through the winding of relay 2103 to battery. 
For a 35 cent total charge, ground has been cor 
nected to conductor 2055 of the Total Cents 
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group and therefore this ground becomes extend 
ed over the lower contacts of relay 203 to the 
No. 5 terminal on rack 2 00 whereby the No. 5 
punch of the card punching machine is op 
erated to punch a hole in the digit 5 space of the 
forty-first column of the card representative of 
a digit 5 in the cents place of the charge for 
the call. 

Following the operation of the punch the 
progress switch 359 is advanced a further step 
thereby releasing relay 23 and establishing 
the circuit of the switchover relay 1388, which 
circuit may be traced from ground on conductor 
GD, ... over the ugper normal contacts of relay 
i352, over the upper back contact of relay 388, 
over brush 1356, over the No. 23 terminal of its 
arc and through the winding of relay 388 to 
battery. Relay 383 thereupon operates and 
locks over its lower contacts to ground on con 
ductor GD and at its upper contacts opens its 
own operating circuit. With relay 388 operated 
a circuit is now extended from ground on con 
ductor GD over the upper normal contacts of 
relay 352, over the upper front contact of relay 
388 and over brush 357 and the No. 3 terminal 
of its associated arc to the back contact of 
stepping magnet 35i. Thereupon magnet 35 
operates to advance the brushes of switch 135 
One Step. 

Brush 357 now completes a circuit from 
ground on conductor GD over the upper normal 
contacts of relay 332, over the upper front con 
tact of relay 388, over brush 357 and the No. 
2 terminal of its arc, over conductor 382 and 
through the winding of the DT progress relay 
20 to battery. It will be recalled that for the 
assumed call, a charge of 35 cents was made and 
that a federal tax of 5 cents was calculated and 
that ground was therefore connected to conduc 
tors i 2 70, 216 and 2155. The ground òn con 
ductor 2170 iš noW extended through the opera 
tion of progress relay 204 to the No. 0 terminal 
on rack 2 to whereby the No. 0 punch of the 
card punching machine is operated to punch 
a hole in the digit 0 space of the forty-second 
column of the card representative of a digit 0 
in the dollars place for the tax för the call. 

Following the operation of the punch, the 
progress switch 13í5 is advanced a further step 
thereby releasing relay 204 and establishing a 
circuit for the DMT progress relay 2105. This 
circuit may be traced from ground on conduc 
tor GD Over the upper normal contacts of relay 
t352, over the upper front contact of relay i388, 
over brush 357 and the No. 3 terminal of its 
arc, over conductor f383 and through the wind 
ing of relay 205 to battery. With ground con 
nected to conductor 2: 69, such ground is now ex 
tended over the lower contacts of relay 205 to 
the No. 0 terminal of rack 20 whereby the No. 
0 punch of the card punching machine is op 
erated to punch a hole in the digit, O space of the 
forty-third column of the card representative of 
a, # 0 in the tens place of the tax for the 
call. 

Following the operation of the punch, the pro 
gress switch i 350 is advanced a further step 
thereby releasing relay 205 and establishing a 
circuit for the NT progress relay 206. The cir 
cuit for relay 2f 6 may be traced from ground 
on conductor GID over the upper normal con 
tacts of relay 352, over the upper front contact 
of relay 1388, over brush 35, over conductor 
t384 and through the winding of relay 206 to 
battery. With ground connected to conductor 
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255, such conductor is now extended over the 
lower contacts of relay 206 to the No. 5 terminal 
on rack 20 whereby the No. 5 punch of the 
card punching machine is operated to punch a 
hole in the digit 5 Space of the forty-fourth col 
umn of the card representative of a digit 5 in 
the cents place of the tax for the call. Thus 
holes are punched in the card representative of 
the tax of 5 centS. 

All of the data required for billing the toll 
call of the calling SubScriber has now been 
punched in the toll card which card may be 
used in an automatic billing machine in the 
printing of a bill. While in the preceding de 
Scription the punching of the toll data, in a card 
in a particular order has been set forth, it will be 
obvious that the order in which the data is 
punched may be readily changed at the arc termi 
nals of the progress switch 350. 
When brush 35 engages the fifth terminal of 

its arc, following the completion of the control 
of the card punching machine, ground on con 
ductor GD is applied over the normal contacts 
of relay 352, over the upper front contact of 
relay f388, over brush 357 and over conductor 
385 through the Winding of the RL relay 493 

of Fig. 4. Relay 403 thereupon operates and 
locks over its left front contact to ground at the 
inner left contacts of relay 404 and at its left 
back contact opens the shunt around the right 
winding of relay 402. With all of the windings of 
relay 402 included in the previously traced circuit 
through the windings of relays 324 and 325 of 
Fig. 3, the current flowing through the wind 
ing Of Operated relay 325 is reduced to Such an 
extent that relay 325 releases and initiates the 
release of the trunk finder 250, to disconnect the 
ticketing trunk from the receiving and calcu 
lating circuit at the accounting center. Relay 
402 thereupon releases in turn releasing relays 
400, 403, and 404. Relay 404 upon releasing re 
moves ground from conductors GID and 605. 
The removal of ground from conductor 605 

releases all of the operated register relays of 
Figs. 6 to 13, inclusive, which in turn cause the 
release of all of the operated relays of Figs. 14 
to 21, inclusive. The removal of ground from 
conductor GD releases the operated relays 304 
and 388 of Fig. 13. Relay 304 upon releasing 
applies ground over its back contact and the 
strapped terminals of the arc associated with 
brush. 353, over the back contact and through 
the Winding of stepping magnet 35. Magnet 
35 thereupon operates over its self-interrupting 

circuit to advance the brushes of the Switch 350 
until brush 356 engages the strapped terminals 
of its associated arc. Thereafter with ground 
applied from the back contact of relay 304 to 
Such Strapped terminals, the brushes of switch 
í350 are advanced through another half revolu 
tion by the magnet 35 until the brush f354 
leaves the last terminal of its arc whereupon the 
circuit of magnet 35 is broken and the Switch 
brushes come to rest with brush 353 in engage 
ment With the normal terminal of its arc. 
While the invention has been disclosed herein 

as applied to a System in which the data for each 
toll call is recorded magnetically on a tape and is 
transmitted upon the termination of the call to 
a central accounting center in which the neces 
Sary computations for the cost of the call are 
made in accordance with the established rate 
structure in which a toll record of the call is 
thereafter made for use in an automatic billing 
machine, it is of course obvious that the data 
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for each toll call could be recorded in other well 
known manners such as preparing a punched 
record, scannable by a suitable reader or prepar 
ing a printed record scannable by a photo 
electric scanner and that the computed data, 
for each toll call could be recorded in any Suit 
able manner as by printing or punching. 

Furthermore, the toll record whether punched, 
printed or electromagnetically produced could 
contain the data of several toll calls and be trans 
mitted to the accounting center at such time dur 
ing the billing period as would be most con 
ductive to efficient operation rather than upon 
the termination of each Separate call and the 
computing apparatus could accordingly be al 
ranged to prepare a new record in which punch 
ing would be made of the computed data for Such 
toll calls. 

Furthermore, the output of the computations 
together with the subscriber's directory number 
and other pertinent information could be recorded 
On magnetic paper or metal tape So that th& 
process of sorting could be carried cut by elec 
tronic means at greater speed and efficiency than 
is possible with punched cards or tapes. 
What is claimed is: 
1. In a system for computing charges for tele 

phone calls, means for registering the office code 
digits of the calling Subscriber's directory num 
ber, means for determining therefrom the ex 
change area Zone in which the calling Subscriber's 
line is located, means for registering the office 
code digits of the directory number of the line 
called by the calling subscriber, means for de 
termining therefrom the exchange area, Zone in 
which the called line is located, and a charge 
route relay conjointly controlled by Said calling 
and called zone determining means for determin 
ing the rate at which the call shall be charged. 

2. In a system for computing charges for tele 
phone calls, registers for registering the office 
code digits of the calling Subscriber's directory 
number, a translator jointly controlled by said 
registers, calling zone relays selectively operable 
by said translator, registers for registering the 
office code digits of the directory number of the 
line called by the calling subscriber, a translator 
jointly controlled by said latter registers, called 
Zone relays selectively operable by said latter 
translator, and charge route relays selectively 
operable under the joint control of said calling 
and called Zone relays for determining the late 
at which a call shall be charged. 

3. In a system for computing charges for tele 
phone calls, registers for registering the office 
code digits of the calling subscriber's directory 
number, a translator jointly controlled by said 
registers, calling Zone relays Selectively Operable 
by said translator, registers for registering the of.- 
fice code digits of the directory number of the line 
called by the calling subscriber, a translator joint 
ly controlled by Said latter registers, called Zone 
relays selectively operable by said latter trans 
lator, charge route relays selectively Operable un 
der the joint control of Said calling and called 
ZOne relays for determining the rate at which a 
call Shall be charged, and place name relays Se 
lectively operable by said latter translator in con 
junction with the operated called zone relay for 
determining the name of the toll district in which 
the called line office is located. 

4. In a system for computing charges for tele 
phone calls, registers for registering the office 
code and numerical digits of the directory list 
ing number of a calling Subscriber, registers for 
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registering the office code and nurnerical digits 
of the directory listing number of a line called by 
the calling subscriber, a translator jointly con 
trolled by the called office code registers, place 
name relays selectively operable by said trans 
lator for determining the name of the toll dis 
trict in which the called line office is located, a 
progress switch, and means under the control of 
said progress switch for successively enabling said 
registers and said place name relay to control a 
record punching machine to punch holes in a 
tell card representative of the office code and 
numerical digits of the directory listing numbers 
of both the calling line and called line regis 
tered by said registers and to punch holes in the 
record representative of the letters of the place 
le. 
5. In a system for computing charges for tele 

phone calls, means for registering the total 
elapsed conversational tine for a telephone call, 
means for registering the charge rate, charge 
route relays selectively operable in response to 
said charge rate registering means, means for 
subtracting the initial period of conversation as 
determined by the operated charge route relay 
from said registered total elapsed time to deter 
mine the overtime period of conversation, means 
for dividing said overtime period under the con 
trol of said operated charge route relay to deter 
nine the number of overtime intervals, means 
for multiplying the number of overtime inter 
vals by a multiplier determined by said operated 
charge foute relay to determine the total charge 
value for the entire overtime period, and means 
controlled by said operated charge route relay 
for adding the charge value for the initial period 
to the charge value for the entire overtime period 
to determine the total charge for the call. 

6. In a system for computing charges for tele 
phone calls, means for registering the office code 
digits of the calling subscriber's directory nurn 
ber, means for determining therefrom the ex 
change area zone in which the calling subscriber's 
line is located, means for registering the office 
code digits of the directory number of the line 
called by the calling line, means for determining 
therefrom the exchange area zone in which the 
called line is located, charge route relays selec 
tively operated under the joint control of said 
calling and called zone determining means for 
determining the rate at which the call should 
be charged, means for registering the total 
elapsed tine for the telephone call, means for 
subtracting the initial period of conversation as 
determined by the operated charge route relay 
fron said registered total elapsed time to de 
termine the overtime period of conversation, 
neans for dividing said overtime period under 
the control of said operated charge route relay 
to determine the number of overtime intervals, 
means for multiplying the number of overtime 
intervals by a multiplier determined by said op 
erated charge route relay to determine the total 
charge for the entire overtime period, and means 
controlled by said operated charge route relay 
for adding the charge value for the initial period 
to the charge value for the entire overtime period 
to determine the total charge for the call. 

7. In a System for computing charges for tele 
phone calls, means for registering the total 
elapsed conversational time for a telephone cal, 
a charge route relay operable to determine the 
rate to be charged for both the initial and over 
time periods of conversation for the call, means 
for subtracting the initial period of conversation as 
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as determined by the charge route relay from 
said registered total elapsed time to determille 
the overtime period of conversation, means for 
dividing the overtine period of conversation 
under the control of said charge route relay to 
determine the nutmber of Overtime intervals, 
means for multiplying the number of overtime 
intervals by a multiplier determined by said 
chargé route relay to determine the total charge 
value for the entire overtiline period, means con 
trolled by said charge route relay for adding the 
charge value for the initial period to the charge 
value for the entire overtime period to deter 
mine the total charge for the call, a progress 
switch, progress relays successively operable by 
said Switch, and neans responsive to the opera 
tion of said progress relays for controlling a 
record punching machine to punch holes in a 
record representative of the dollars, dimes and 
cents Valles Of the total Charge for the call. 

8. In a system for computing charges for tele 
phone calls, a plurality of charge route relays, 
in eans for selectively operating one of said relays 
for determining the rate at which a call shall 
be charged, means for registering the class of 
the calling liné, and class relayS Selectively op 
erable by said registering means for modifying 
the rate at which a call shall be charged. 

9. In a system for computing charges for tele 
phone calls, means for registering the office code 
digits of the calling subscriber's directory num 
ber, neans for determining therefrom the ex 
change Zone in which the calling line is located, 
means for registering the office code digits of the 
directory number of the line called by the calling 
Subscriber, means for determining therefrom the 
eXchange Zone in which the called line is located, 
a, plurality of charge route relays selectively op 
erated under the joint control of said calling line 
and called line zone determining means, means 
for registering the class of the caling line and 
class relays selectively operable by said latter 
registering means for modifying the rate at which 
a call shall be charged. 

10. In a System for computing charges for tele 
phone calls, means for registering the charge rate 
for a call, a plurality of charge route relays, 
means under the control of said registering 
neans to select one of said relays for operation to 
determine the rate at which a call shall be 
charged, means for registering the class of the 
calling line and class relays selectively operable 
by Said latter registering means for modifying 
the rate at which a call shall be charged. 

il. In a System for conputing charges for tele 
phone calls, means for registering the tens digit, 
of the minutes of the total elapsed time for a call, 
a group of ten incoming tens conductors any oie 
of which is selectable by Said registering means, 
means for registering the units digit of the 
minutes of the total elapsed time, a group of ten 
incoming units conductors any one of which is 
Selectable by said latter registering means, a 
group of ten outgoing tens conductors represent 
ing the tens digit of the calculated overtime 
period of conversation, a group of ten outgoing 
units conductors representative of the units digit, 
of the calculated overtime period of conversation, 
a charge route relay, a plurality of subtracting 
relays selectively operable by said charge route 
relay in accordance with the digital value of the 
minutes of the initial period of conversation, any 
One of said subtracting relays being arranged to 
Connect the conductors of the incoming units 
group to the conductors of the outgoing units 
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group by a reduced slip having a reduction factor 
equivalent to the minutes of the initial period 
prescribed by such relays, and relay means COil" 
trollable by any operated one of said Subtracting 
relays to connect the conductors of the inconing 
tens group to the conductors of the outgoing tens 
group without slip if the units digit of elapsed 
time is equal to or more than the digital value 
of the minutes prescribed for the initial period 
and to connect the tens group of conductors to 
gether with a reduced slip of one digit if the 
units digit of the elapsed time is less than the 
digital value of the minutes prescribed for the 
initial period. 

12. In a system for computing charges for tele 
phone calls, means for registering the tens digit 
of the minutes of the total elapsed time, means 
for registering the units digit of the minutes of 
the total elapsed time, a charge route relay, Sub 
tracting relays selectively operable by Said charge 
route relay in accordance with the prescribed 
minutes of the initial period of conversation for 
Subtracting the minutes of the initial period of 
conversation from the registered minutes of the 
total elapsed time to determine the minutes of 
overtime, means for calculating the charge for 
the overtime period of conversation" and means 
jointly controlled by said registering means and 
by the operated subtracting relay for nullifying 
the calculated charge for the Overtime period if 
the elapsed time, as registered by Said registering 
means, does not exceed the prescribed initial 
period as represented by the operated subtracting 
relay. 

13. In a system for computing charges for tele 
phone calls, means for registering the tens and 
units digits of the total elapsed time for a call, 
a charge route relay for determining the charge 
rate to be applied to the call, means for subtract 
ing the initial period of conversation as deter 
mined by the charge route relay from said regis 
tered elapsed time to determine the total over 
time period of conversation, relays operable in 
response to Said Subtracting means to register 
the tens digit of the overtime minutes of con 
Versation, a group of incoming tens conductors 
Selectively conditioned in response to said regis 
ter relays indicative of the tens digit of the over 
time period, a group of incoming units conductors 
Selectively conditioned in response to said sub 
tracting means indicative of the units digit of the 
Overtime period, a group of outgoing tens con 
ductors representative of the tens digit of the 
lumber of overtime periods, a group of outgoing 
units conductors representative of the units digit 
of the number of overtime periods, and dividing 
relays Selectively operable by Said charge route 
relay to slip-connect the incoming tens and units 
groups of conductors to the outgoing tens and 
units groups of conductors respectively in accord 
ance with the divisor represented by the operated 
dividing relay. 

14. In a system for computing charges for tele 
phone calls, means for registering the tens and 
units digits of the total elapsed time for a call, 
a charge route relay for determining the charge 
rate to be applied to the call, means for subtract 
ing the initial period of conversation as deter 
mined by the charge route relay from said regis 
tered elapsed time to determine the total Over 
time period of conversation, register relays oper 
able in response to said substracting means to 
register the tens digit of the overtime minutes of 
conversation, a group of incoming tens conduc 

O 

?5 

20 

25 

30 

35 

40 

50 

55 

60 

65 

70 

tors selectively conditioned in response to said 75 

64 
register relays indicative of the tens digit of the 
overtime period, a group of incoming units con 
ductors selectively conditioned in response to 
said subtracting means indicative of the units 
digit of the overtime period, a group of outgoing 
tens conductors representative of the tens digit 
of the number of overtime periods, a group of 
outgoing units conductors representative of the 
units digit of the number of overtime periods, 
and a dividing relay operable in response to the 
operation of Said route charge relay When each 
period of overtime is to be of one minute dura 
tion to connect the incoming tens group of COn 
ductors to the outgoing tens group of conductors 
and the incoming units group of conductors to 
the outgoing units group of conductors without 
slip representative of a division by one to deter 
mine the number of one-minute intervals of 
Overtime. 

15. In a Systern for connputing charges for tele 
phone calls, means for registering the tens and 
units digits of the total elapsed time for a call, 
a charge route relay for determining the charge 
rate to be applied to the call, means for subtract 
ing the initial period of conversation as de 
termined by the charge iroute relay from said leg 
istered elapsed time to determine the total over 
time period of conversation, register relays oper 
able in response to said subtracting means to reg 
ister the tens digit of the overtine minutes of 
conversation, a group of incoming tens conductors 
Selectively conditioned in respOnSe to Said register 
relays indicative of the tens digit of the overtime 
period, a, group of incoming units conductors Se 
lectively conditioned in response to Said Subtract 
ing means indicative of the units digit of the 
Overtime period, a group of outgoing tens con 
ductors representative of the tens digit of the 
number of overtime periods, a group of outgoing 
units conductors representative of the units digit 
of the number of overtine periods, a divide-by 
two relay Operable in response to Said charge 
rotte relay, and relay means reSPOnsive to Said 
divide-by-two relay for connecting said incom 
ing tens group of conductors to said outgoing tens 
group of conductors and for connecting said in 
coming units group of conductors to Said outgo 
ing units group of conductors in groups of two 
whereby any odd number of minutes just preced 
ing an even number will result in the Same quo 
tient, representative of the number of two-minute 
intervals of overtime, that its succeeding even 
number would give by the usual arithmetical 
processes. 

16. In a system for computing charges for tele 
phone calls, means for registering the tens and 
units digits of the total elapsed time for a call, a 
charge route relay for determining the charge 
rate to be applied to the call, neans for Subtract 
ing the initial period of conversation as de 
termined by the charge route relay from said reg 
istered elapsed time to determine the total over 
time period of conversation, register 1elays oper 
able in response to said Subtracting means to reg 
ister the tens digit of the overtime minutes of 
conversation, a group of incoming tens conductors 
selectively conditioned in response to said register 
relays indicative of the tens digit of the overtime 
period, a group of incoming units conductors se 
lectively conditioned in response to said subtract 
ing means indicative Of the units digit of the 
Overtime period, a group of outgoing units con 
ductors representative of the tens digit of the 
number of overtime periods, a group of units con 
ductors representative of the units digit of the 
number of Overtime periods, a divide-by-two relay 
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operable-in response to said charge route relay, a 
relay responsive to said latter relay for connecting 
the conductors of said incoming tens group in 
groups of two to certain conductors of said out 
going tens group, and relays selectively operable 
in response to said divide-by-two relay in accord 
ance with whether the tens digit of the minutes of 
the overtime period is odd or even for connecting 
the conductors of the incoming units group in 
groups of two to the conductors of the outgoing 
units group, whereby any odd number of minutes 
just preceding an even number will result in the 
same quotient, representative of the number of 
two-minute intervals of overtime, that its succeed 
ing even number would give by the usual arith 
netical processes. 

17. In a system for computing charge for tele 
phone calls, means for registering the tens and 
units digits of the total elapsed time for a call, 
a charge route relay for determining the charge 
rate to be applied to the call, means for subtract 
ing the initial period of conversation as de 
termined by the charge route relay from said reg 
istered elapsed time to determine the total over 
time period of conversation, register relays oper 
able in response to said Subtracting means to 
register the tens digit of the overtime minutes of 
coversation, a group of incoming tens con 
duetors selectively conditioned in response to said 
register relays indicative of the tens digit of the 
overtime period, a group of incoming units con 
detors selectively conditioned in response to said 
Sbtracting neans indicative of the units digit of 
the Overtine period, a group of outgoing tens con 
dictors representative of the tens digit of the 
nnber of overtime periods, a group of units con 
ectors representative of the units digits of the 
number of overtime period, a divide-by-two relay 
operable in response to said latter relay, a relay 
responsive to said latter relay if the units digit 
of the overtine period is 0 to 8, inclusive, for con 
necting conductors of the incoming tens group 
having the digit values 0 and 1, 2 and 3, 4 and 5, 
6 and 7, and 8 ànd 9 to the conductors of the tout 
going tens group having the digit values 1, 2, 3, 4 
and 5, respectively, a relasy responsive to said di 
wide-by-two relay if the tens digit of the minutes 
of the overtine period is even för connecting 
contluctors of the incorring units group having 
the digit valuest 1 and 2; 3 and 4: 5 and 6; and 
7 an 8 tò the conductors of the outgoing tunit:S 
group having the digit values 0, 1, 2, 3 and 4, re 
spectively, and a relay responsive to said divide 
by-two relay if the tens digit of the number of 
the evertime period is odd for connecting con 
ductors of the incorning units group having the 
digt values O: and 2; 3 and 4; 5 and 6; and 7 
and 8 to the conductors of the outgoing units 
group having the digit values 5, 6, 7, 8 and 9, re 
spectively, to determihe the number of two 

tute intervals of 'overtifhe. 
18. In a system for computing charges for tele 

phone calls, means for registering the tens and 
units digits of the total elapsed time for a call, 
a charge route relay for determining the charge 
rate to be applie? t? th? caÎl, means for Subtract 
ing the initial period of conversation as deter 
mained by the charge route relay from said reg 
istère elaps?di tine to determiine the tiðtal over 
trne periott of conversation, tegister relays op 
enable in response to said subtracting means to 
register the tens digit of the overtime minutes 
o conversation, a group of incoming tens con 
ductors selectively... conditioned in response to 
said register relays indieative of the tens digit 
at the overtime period, a group of incoming units 
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conductors selectively conditioned in response to 
said subtracting means indicative of the units 
digit of the overtime period, a group of outgoing 
tens conductors representative of the tens digit 
of the number of overtime periods, a group of 
outgoing units conductors representative of the 
units digit of the number of overtime periods, a 
divide-by-two relay operable in response to said 
latter relay, a relay operative if the units digit 
of the overtime period is nine, a relay responsive 
to said latter relay for connecting conductors of 
the incoming tenis group having the digit values 
1, 3, 5, 7 and 9 to the conductors of the outgoing 
tens group having the digit values 1, 2, 3, 4 and 
5, respectively, a relay responsive to said divide 
by-two relay if the tens digit of the minutes of 
the overtime period is even for connecting con 
ductors of the incoming units group having the 
digit values 0; 1 and 2; 3 and 4; 5 and 6; 7 and 
8; and 9 to the conductors of the outgoing units 
group having the digit values 0, 1, 2, 3, 4 and 5, 
respectively, and a relay responsive to said di 
wide-by-two relay if the tens digit of the minutes 
of the overtime period is odd for connecting con 
ductors of the incoming units group having the 
digit values 0; 1 and 2; 3 and 4; 5 and 6; 7 and 
8; and 9 to the conductors of the outgoing units 
group having the digit values 5, 6, 7, 8, 9 and 0. 
respectively, to determine the number of two 
minute intervals of overtime. 

19. In a system for computing charges for tele 
phone calls, means for registering the tenis and 
units digits of the total elapsed time for a call, 
a charge route relay for determining the charge 
rate to be applied to the call, means for sub 
tracting the initial period of conversation as de 
termined by the charge route relay from said reg 
istered elapsed time to determine the total over 
time period of conversation, register relays op 
erable in response to said subtracting means to 
register the tens digit of the overtime minutes 
of conversation, a group of incoming unit con 
ductors selectively conditioned in response to 
said subtracting means indicative of the units 
digit of the overtime minutes, a group of outgo 
ing tens conductors representative of the tens 
digit of the number of overtime periods, a group 
of outgoing units conductors representative of 
the units digit of the number of overtime periods, 
a divide-by-three relay responsive to said charge 
route relay, and relay means responsive to said 
divide-by-three relay for conditioning conductors 
of said outgoing tens group and for connecting 
conductors of said incoming units group to con 
ductors of said outgoing units group in groups of 
three whereby any fractional remainders increase 
the quotient to the next higher integer in all 
cases to determine the number of three-minute 
intervals of overtime. 

20. In a system for computing charges for tele 
phone calls, means for registering the tens and 
units digits of the total elapsed time for a call, 
a charge route relay for determining the charge 
rate to be applied to the call, means for sub 
tracting the initial period of conversation as de 
termined by the charge route relay from said 
registered elapsed time to determine the total 
overtime periods of conversation, register relays 
operable in response to said subtracting means 
to register the tens digit of the overtime minutes 
of conversation, a group of incoming units con 
ductors selectively conditioned in response to 
said subtracting means indicative of the units 
digit of the overtime minutes, a group of outgoing 
tens conductors representative of the tens digit 
of the number of overtime periods, a group of 
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outgoing units conductors representative of the 
units digit of the number of overtime periods, a 
divide-by-three relay responsive to said charge 
route relay, means effective in response to said 
divide-by-three relay, to said registers and in ac 
cordance with the value of the units digit of the 
minutes of overtime for conditioning the conduc 
tors of Said outgoing tens group, and relays Se 
lectively responsive to said register relays in ac 
cordance with the tens digit of the minutes of 
overtime for connecting conductors of said in 
coming units group to conductors of said outgo 
ing units group in groups of three, whereby any 
fractional remainders increase the quotient to 
the next higher integer in a cases to determine 
the number of three-minute intervals of over 
time. 
. 21. In a system for computing charges for tele 
phone calls, means for registering the tens and 
units digits of the total elapsed time for a call, a 
charge route relay for determining the charge 
rate to be applied to the call, means for Subtract 
ing the initial period of conversation as deter 
mined by the charge route relay from said reg 
istered elapsed time to determine the total Over 
time period of conversation, register relayS op 
erable in response to said subtracting means to 
register the tens digit of the overtime minutes of 
conversation, a group of incoming unit conduc 
tors selectively conditioned in response to said 
subtracting means indicative of the units digit 
of the overtime minutes, a group of outgoing tens 
conductors representative of the tens digit of the 
number of overtime periods, a group of Outgoing 
units conductors representative of the units digit 
of the number of overtime periods, a divide-by 
three relay responsive to said charge route relay, 
said divide-by-three relay being effective when 
the tens digit of overtime is 0; 1 or 2; 3, 4 or 5; 
6, 7 or 8, and 9 to condition the 0, 1, 2 and 3 out 
going tens conductors respectively if the units 
digit of overtime is other than 8 or 9, a relay 
operative if the units digit of overtime is 8 or 9 
to render said divide-by-three relay effective 
When the tens digit of overtime is 0 or 1, 2, 3 Ol' 
4; 5, 6 or 7 and 8 or 9 to condition the 0, 1, 2 
and 3 tens conductors respectively, a relay re 
sponsive to said divide-by-three relay when the 
tens digit of overtime is 0, 3, 6 or 9 to connect 
the groups 1, 2 and 3: 4, 5 and 6; 7, 8 and 9; 
and 0 of incoming units conductors of outgoing 
units conductors 1, 2, 3 and 0, respectively, a 
relay responsive to said divide-by-three relay 
when the tens digit of overtime is 1, 4 or 7 to 
connect the groups 0, 1 and 2; 3, 4 and 5; 6, 7 
and 8; and 9 of incoming units conductors to 
outgoing units conductors 4, 5, 6 and 7, respec 
tively, and a relay responsive to said divide-by 
three relay when the tens digit of overtime is 2, 
5 or 8 to connect the groups 0 and 1; 2, 3 and 
4; 5, 6 and 7; and 8 and 9 of incoming units 
conductors to outgoing units conductors 7, 8, 9 
and 0, respectively, to determine the number of 
three-minute intervals of overtime. 

22. In a system for computing charges for tele 
phone calls, means for registering the tens and 
units digits of the total elapsed time for a call, 
a charge route relay for determining the charge 
rate to be applied to the call, means for Sub 
tracting the initial period of conversation as de 
termined by the charge route relay from Said 
registered elapsed time to determine the total 
overtime period of conversation, register relayS 
operable in response to said subtracting means 
to register the tens digit of the overtime min 
utes of conversation, a group of incoming units 
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conductors selectively conditioned in response to 
Said Subtracting means representative of the 
units digit of the overtime mintues, a group of 
Outgoing tens conductors representative of the 
tens digit of the number of overtime periods, a 
group of outgoing units conductors representa 
tive of the units digit of the number of over 
time periods, a divide-by-five relay responsive to 
Said route charge relay, said latter relay being 
effective in conjunction with said register relays 
if the incoming tens digit is other than 4 or 9 to 
condition the outgoing tens conductor 0, if the 
incoming tens digit is 0 to 4, inclusive, and to 
condition the outgoing tens conductor J. if the 
incoming tens digit is 5 to 9, inclusive, and means 
controlled by said divide-by-five relay joitly 
with said register relays for extending conductors 
of said incoming units group to conductors of 
said outgoing units group whereby any fractional 
remainder increases, the quotient to the next 
higher integer in all cases to determine the nun 
ber of five-minute intervals of overtime. - 

23. In a System for computing charges for tele 
phone calls, means for registering the tens and 
units digits of the total elapsed time for a call, 
a charge route relay for determining the charge 
rate to be applied to the call, means for Subtract 
ing the initial period of conversation as deter 
mined by the charge route relay from said reg 
istered elapsed time to determine the total over 
time period of conversation, register relays op 
erable in response to said subtracting means to 
register the tens digit of the overtime minutes of 
conversation, a group of incoming units conduc 
tors selectively conditioned in response to said 
subtracting means representative of the units 
digit of the OVertime minutes, a group of out 
going conductors representative of the tens digit 
of the number of overtime periods, a group of 
outgoing units conductors representative of the 
units digit of the number of overtime periods, a 
divide-by-five relay responsive to said route 
charge relay, said latter relay being effective in 
conjunction with said register relay if the in 
coming tens digit is 4 or 9 to condition the out 
going tens conductor 0, if the incoming tens digit 
is 0 to 3, inclusive, to condition the outgoing tens 
conductor 1 if the incoming tens digit is 4 to 
8, inclusive, and to condition the outgoing tenS 
conductor 2 if the incoming tens digit is 9, and 
means controlled by said divide-by-five relay 
jointly with said register relays for extending 
conductors of Said incoming units group to con 
ductors of said outgoing units group whereby any 
fractional remainders increase the quotient to 
the next higher integer in all cases to determine 
the number of five-minute intervals of overtime. 

24. In a system for computing charges for tele 
phone calls, means for registering the tens and 
units digits of the total elapsed time for a call, 
a charge route relay for determining the charge 
rate to be applied to the call, means for subtract 
ing the initial period of conversation as deter 
mined by the charge route relay from said regis 
tered elapsed time to determine the total over 
time period of conversation, register relayS op 
erable in response to Said subtracting means to 
register the tens digit of the overtime minutes of 
conversation, a group of incoming units conduc 
tors selectively conditioned in response to said 
subtracting means representative of the units 
digit of the overtime minutes, a group of out 
going tens conductors representative of the tens 
digit of the number of overtime periods, a group 
of outgoing units conductors representative of 
the units digit of the number of overtime periods, 
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a divide-by-five relay responsive to said route 
charge relay, said latter relay being effective in 
conjunction with said register relays to extend 
any conditioned incoming units conductor 1 to 
5 to outgoing units conductors 1, 3, 5, 7, 9, 1, 3, 
5, 7 or 9 if the incoming tens digit is 0, 1, 2, 3, 
4, 5, 6, 7, 8 or 9, respectively, to extend any con 
ditioned incoming units conductor 6 to 9 to out 
going units conductors 2, 4, 6, 8, 0, 2, 4, 6, 8 or 0 
if the incoming tens digit is 0, 1, 2, 3, 4, 5, 6, 7, 
8 or 9, respectively, and to extend incoming units 
conductor 0 to outgoing units conductors 2, 4, 
6, 8, 0, 2, 4, 6 or 8 if the incoming tens digit is 
1, 2, 3, 4, 5, 6, 7, 8 or 9, respectively, and means 
controlled jointly by said divide-by-five relay and 
said register relays for conditioning the 0, 1 or 2 
outgoing tens conductors dependent upon the 
digital value of the incoming units digit to deter 
mine the number of five-minute intervals of 
overtime. 

25. In a system for computing charges for 
telephone calls, means for registering the tens 
and units digits of the total elapsed time for a 
call, a charge route relay for determining the 
charge rate to be applied to the call, means for 
subtracting the initial period of conversation as 
determined by the charge route relay from Said 
registered elapsed time to determine the total 
overtime period of conversation, register relays 
operable in response to said subtracting means 
to register the tens digit of the overtime minutes 
of conversation, a group of incoming units con 
ductors selectively conditioned in r?Sponse to saidi 
subtracting means representative of the units 
digit of the overtime minutes, a group of outgo 
ing tens conductors representative of the tens 
digit of the number of overtime periods, a group 
of outgoing units conductors representative of 
the units digit of the number of overtime periods, 
a divide-by-five relay responsive to said route 
charge relay, said latter relay being effective in 
conjunction with said register relays to eXtend 
any conditioned incoming units conductor 1 to 5 
to outgoing units conductors 1, 3, 5, 7, 9, 1, 3, 5, 7 
or 9 if the incoming tens digit is 0, 1, 2, 3, 4, 5, 6, 
7, 8 or 9, respectively, to extend any conditioned 
incoming units conductor 6 to 9 to outgoing units 
conductors 2, 4, 6, 8, 0, 2, 4, 6, 8 or 0 if the incon 
ing tens digit is 0, 1, 2, 3, 4, 5, 6, 7, 8 or 9, respec 
tively, and to extend conditioned incoining units 
conductor 0 to outgoing units conductors 2, 4, 6, 
8,0,2,4, 6 or 8 if the incoming tens digit is 1, 2, 3, 
4, 5, 6, 7, 8 or 9, respectively, said latter relay also 
being effective in conjunction with said register 
relays if the incoming tens digit is other than 4 
or 9 to condition the outgoing tens conductor 0 
if the incoming tens digit is 0 to 4, inclusive, and 
to condition the outgoing tens conductor 1 if tha 
incoming tens digit is 5 to 9, inclusive, but if the 
incoming tens digit is 4 or 9, to condition the out 
going tens conductor 0, if the incoming tens digit 
is 0 to 5, inclusive, to condition the outgoing tens 
conductor 1 if the incoming tens digit is 4 to 8, 
inclusive, and to condition the outgoing tens con 
ductor 2 if the incoming tens digit is 9 whereby 
the number of five-minute intervals of overtime 
is determined. 

26. In a system for computing charges for tela 
phone calls, a group of incorning tens conduc 
tors, a group of incoming units conductors, means 
for conditioning a conductor in each of said 
groups representative of the tens and units digits 
of the number of overtime intervals in a call, a 
charge route relay for determining the charge 
rate to be applied to the call, and means con 
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trolled by said charge route relay and conditioned 
conductors of said tens and units group to de 
termine themonetary charge for the total over 
time period of conversation. 

27. In a system for computing charges for tele 
phone calls, a group of incoming tens conductors, 
a group of incoming units conductors, means fo!' 
conditioning a conductor in each of said groups 
representative of the tens and units digits of the 
number of overtime intervals in a call, a charge 
route relay for determining the charge rate to be 
applied to the call, and multiplying relays se 
lectively responsive to said latter relay for deter 
mining the monetary charge for the total ovet 
time period of conversation in accordance with 
the product of the number of overtime intervals 
represented by said conditioned conductors and 
the charge rate for each overtime interval pre 
scribed by the selected multiplying relay. 

28. In a system for computing charges for tele 
phone calls, a group of incoming tens conductors, 
a group of incoming units conductors, means for 
conditioning a conductor of each of said groups 
representative of the tens and units digits of the 
number of overtime intervals in a call, a group 
of outgoing dollars conductors, 2, group of out 
going dimes conductors, a group of outgoing cents 
conductors, a charge route relay for determining 
the charge rate to be applied to the call, and a 
multiply-by-ten relay responsive to said latter 
relay when the charge for the overtime period is 
to be calculated at the rate of ten cents for each 
interval, said multiply-by-ten relay being effec 
tive to condition conductors of the dollars and 
dimes groups having the same digital value as 
the conditioned incoming tens and units groups, 
respectively, and to condition the 0 conductor of 
the outgoing cents group. 

29. In a system for computing charges for tele 
phone calls, a group of incoming tens conductors, 
a group of incoming units conductors, means for 
conditioning a conductor of each of said groups 
representative of the tens and units digits of the 
number of overtime intervals in a call, a group 
of tens register relays selectively operable over 
the incoming tens conductors, a group of odd 
units register relays selectively operable over the 
odd incoming units conductors, a group of out 
going dollars conductors, a group of outgoing 
dimes conductors, a group of outgoing cents con 
ductors, a charge route relay for determining the 
charge rate to be applied to the call, a multiply 
by-five relay responsive to said latter relay, an 
even tens relay operable in response to a tens 
register relay when the incoming tens digit is 
even, an odd tens relay operable in response to 
a tens register relay when the incoming tens digit 
is odd and an odd units relay operable in re 
sponse to a units register relay when the incom 
ing units digit is odd, whereby conductors of the 
outgoing dollars, dimes and cents groups are 
conditioned, representative of the monetary 
charge for the total overtime period of conver 
sation in accordance with the product of the 
number of overtime periods represented by the 
conditioned conductors of the incoming tens and 
units group and the five cent charge rate for each 
Overtime interval prescribed by said multiply-by 
five relay. 

30. In a system for computing charges for tele 
phone calls, a group of incoming tens conductors, 
a group of incoming units conductors, means for 
conditioning a conductor of each of said groups 
representative of the tens and units digits of the 
number of overtime intervals of a call, a group 
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of ten register relays selectively Operable Over 
the incoming tens conductors, a group of odd 
units register relays selectively operable over the 
odd incoming units conductors, a group of out 
going dollars conductors, a group of Outgoing 
dimes conductors, a group of outgoing cents con 
ductors, a charge route relay, a multiply-by-four 
relay responsive to said latter relay, an even tens 
relay operable in response to a tens register relay 
when the incoming tens digit is even, an odd tens 
relay operable in response to a tens register relay 
when the incoming tens digit is odd, an odd units 
relay operable in response to a units register relay 
when the incoming units digit is odd, means ef 
fective when the incoming tens digit is 0 or 1, 2, Ol' 
3, 4 or 5, 6 or 7, or 8 or 9 for conditioning the 
0, 1, 2, 3 or 4 outgoing dollars conductors respec 
tively, means effective when the incoming units 
digit is 0 or 1, 2 or 3, 4 or 5, 6 or 7, or 8 or 9 and 
said even tens relay is operated for conditioning 
the 0, 1, 2, 3 or 4 outgoing dimes conductors, 
means effective when the incoming units digit is 
0 or 1, 2 or 3, 4 or 5, 6 or 7, or 8 or 9 and said odd 
tens relay is operated for conditioning the 5, 6, 
7, 8 or 9 outgoing conductors respectively, and 
means for conditioning the 5 or 0 outgoing units 
conductor in accordance with whether said odd 
units relay is operated or unoperated whereby 
conductors of the outgoing dollars, dimes and 
cents groups are conditioned representative of 
the monetary charge for the total overtime period 
of conversation in accordance with the product 
of the number of overtime periods represented by 
the conditioned conductors of the incoming tens 
and units group and the five-cent charge rate for 
each overtime interval prescribed by said multi 
ply-by-five relay. 

31. In a system for computing charges for tele 
phone calls, a group of incoming dollars conduc 
tors, a group of incoming dimes conductors, a 
group of incoming cents conductors, means for 
conditioning a conductor of each of Said groups 
representative of the dollars, dimes and units 
values of the total charge for the overtime period 
of conversation, a charge route relay, and means 
selectively responsive to said relay for adding 
to said charge the charge for the initial period 
of conversation as determined by the charge rate 
prescribed by Said charge route relay. 

32. In a system for computing charges for 
telephone calls, a group of incoming dollars con 
ductors, a group of incoming dimes conductors, a 
group of incoming cents conductors, means for 
conditioning a conductor of each of Said groups 
representative of the dollars, dimes and cents 
values of the total charge for the overtime period 
of conversation, a charge route relay, a group of 
outgoing dollars conductors, a group of outgoing 
dimes conductors, a group of outgoing cents con 
ductors, and adding relays Selectively Operable in 
response to said charge route relay for intercon 
necting the incoming groups of conductors with 
the outgoing groups of conductors in a manner 
representative of the addition of the charge for 
the initial period of conversation as prescribed 
by the operated adding relay to the charge fol' 
the overtime period. 

33. In a system for computing charges for 
telephone calls, means conditioned to represent 
the dollars, dinnes and cents charges for the over 
time period of conversation for a call, a charge 
route relay for determining the charge rate to 
be applied to the call, a plurality of initial charge 
rate relays selectively operable in response to said 
charge route relay, means effective if the initial 
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charge rate as represented by the operated initial 
charge rate relay has a 5-cent value in the cents 
place to change the digital value of the charge 
for the overtime period from 0 to 5 or 5 to 0, a re 
lay operable if the initial charge has a 5-cent 
value in the cents place, and the overtime charge 
has a 5 in the cents place to increase the value 
of the charge for the overtime period by one in 
the dimeSplace, and a relay operable if the initial 
charge has a 5-cent value in the cents place and 
the charge for the overtime period has a 9 in the 
dimes place and a 5 in the cents place to increase 
the value of the charge for the overtime by one 
in the dollars place whereby the charge for the 
initial period is added to the charge for the over 
time period. 

34. In a System for computing charges for tele 
phone calls, a group of incoming dollars con 
ductors, a group of incoming dimes conductors, a 
group of incoming cents conductors, means for 
conditioning a conductor of each of said groups 
representative of the dollars, dimes and cents 
values of the total charge for the overtime period 
of conversation, a charge route relay, a first relay 
effective if the charge for the initial period is 
5 in the cents place to connect the 0 or 5 incoming 
cents conductors to the 5 or 0 outgoing cents con 
ductors, respectively, and if the charge for the 
initial period is 0 in the cents place to connect 
the 0 or 5 incoming cents conductors to the 0 or 
5 outgoing cents conductors, respectively, a sec 
Ond relay Operable if the overtime charge is 0 
in the cents place and the charge for the initial 
period is 5 in the cents place to increase the value 
of the charge in the dimes place by one digit, and 
a relay operable if the overtime charge is 95 cents 
and Said first and second relays are operated to 
increase the value of the charge in the dollars 
place by One digit, whereby the charge for the 
initial period is added to the charge for the over 
time period. 

35. In a System for computing charges for 
telephone calls, means conditioned to represent 
the dollars, dimes and cents charges for the 
Overtime period of conversation for a call, a 
charge route relay for determining the charge 
rate to be applied to the call, a plurality of initial 
charge rate relays selectively operable in re 
Sponse to Said charge route relay, a relay oper 
able if the initial charge rate as represented by 
the Operated initial rate relay has a 10-cent value 
to increase the value of the charge for the over 
time period by one in the cents place, and a relay 
Operable if the charge for the overtime period has 
a 9 in the dimes place to increase the value of 
the charge for the overtime period by one in the 
dollars place, there being no change in the cents 
place of the charge for the overtime period, 
Whereby the charge for the initial period is added 
to the charge for the overtime period. 

36. In a System for computing charges for 
telephone calls, means conditioned to represent, 
the dollars, dimes and cents charges for the over 
time period of conversation for a call, a charge 
route relay for determining the charge rate to be 
applied to the call, a plurality of initial charge 
rate relays selectively operable in response to 
Said charge route relay, a first relay operable 
if the initial charge rate as represented by the 
Operated initial rate relay has a 15-cent value to 
change the digital value of the charge for the 
Overtime period from 0 to 5 or 5 to 0 in the cents 
place, a relay operable in response to said latter 
relay if the overtime charge has a 5 in the cents 
place to increase the value of the charge for the 
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overtime period by one in the dimes place, a 
second relay responsive to said operated initial 
charge relay to further increase the value of the 
charge for the overtime period by one in the 
dimes place, and a relay operable if the charge 
for the overtime period has a 9 in the dimes place 
and a 5-in the cents place or if the charge for the 
overtime period has an 8 in the dimes and a 0 in 
the cents place to increase the overtime period 
by one in the dollars place, whereby the charge 
for the initial period is added to the charge for 
the overtime period. :. . . . . ;': ......... . ? . ................. : '... ..........: 

37. In a system for computing charges for tele 
phone calls, means conditioned to represent the 
dollars, dimes and cents charge for the over 
time period of conversation for a call, a charge 
route relay for determining the charge rate to be 
applied to the call, a plurality of initial charge 

10 

rate relays selectively operablein response to said 
charge route relay, a relay operable if the initial 
charge rate as represented by the operated initial 
charge rate relay has a 20-cent value to increase 
the value of the charge for the overtime period 
by two in the dimes place, and a relay operable 
in response to said latter relay if the charge for 
the overtime period has an 8 or 9 in the dimes 
place to increase the value of the charge, for 
the overtime period by one in the dollars place, 
there being no change in the cents place of the 
charge for the overtime period, whereby the 
charge for the initial period is added to the 
charge for the overtime period. 

38. In a system for computing charges for tele 
phone calls, means conditioned to represent the 
dollars, dimes and cents charges for the Overtime 
period of conversation for a call, a charge route 
relay for determining the charge-rate to be ap 
plied to the call, a plurality of initial charge rate 
relays selectively operable in response to Said 
charge route relay, a first relay operable if the 
initial chargerate as represented by the operated 
initial charge rate relay has: a 25-cent value to 
change the digital value of the charge for the 
overtime period from 0 to 5 or 5 to 0 in the cents 
place, a relay operable in response to said latter 
relay if the overtime charge has a 5 in the cents 
place to increase the value of the charge for the 
overtime period by one in the: dinnes place, a sec 
ond relay responsive to said operated initial 
charge relay to further, increase the value of the 
charge for the overtime period by two in the dimes 
place, and a relay operable if the charge for the 
overtime period has a 9 in the dimes place and a 5 
in the cents place or if the charge for the overtime 
period has an 8 or 9 in the dimes place and a 0 
in the cents place to increase-the-overtime period 
by one in the dollars place, whereby the charge 
for the initial period is added to the charge for 
the overtime period. ? "" "" 

39. In a system for computing charges for tele 
phone calls, means conditioned to represent the 
dollars, dimes and cents charges for the overtime 
period of conversation for a call, a charge route 
relay for determining the charge rate to be ap 
plied to the call, a plurality of initial charge 
relays selectively operable in response to said 
charge route relay, a relay operable if the initial 
charge rate as represented by the operated initial 
charge rate relay has a 30-cent value to increase 
the value of the charge for the overtime period by 
three in the dimes place, and a relay operable in 
response to said latter relay if the charge for the 
overtime period has a 7, an 8 or a 9 in the dimes 
place to increase the value of the charge for the 
overtime by one in the dollars place, there being 
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no change in the cents place for the overtime 
period, whereby the charge for the initial period 
iš added to the charge for the overtime period. 

40. In a system for computing charges for tele 
phone calls, means conditioned to represent the 
dollars, dimes and cents charges for the overtime 
period of conversation for a call, a charge route 
relay for determining the charge rate to be ap 
plied to the call, a plurality of initial charge rate 
relays selectively operable in response to said 
charge route relay, a first relay operable if the 
initial charge rate as represented by the operated 
initial charge rate relay hás a 35-cent value tó 
change the digital value of the charge for the 
overtime period from 0 to 5 or 5 to 0 in the cents 
place, a relay responsive to said latter relay to 
increase the value of the charge for the over 
time period by one in the dimes place, a second 
relay responsive to said operated initial charge 
relay to further increase the value of the charge 
for the overtime period by three in the dimes 
place, and a relay operable if the charge for the 
overtime period has a 7, an 8 or a 9 in the dimes 
place and a 0 in the units place to increase, the 
overtime period by one in the dollars place, 
whereby the charge for the initial period is added 
to the charge for the overtime period. 

41. In a system for computing charges for tele 
phone calls, groups of conductors conditioned to 
represent the dollars, dinnes and cents charges for 
the overtime period of conversation for a call, a 
charge route relay for determining the charge 
rate to be applied to the call, groups of outgoing 
conductors representative of the dollars, dimes 
and cents values of the total charge for a call, and means selectively responsive to the said charge 
route relay for extending conditioned coniuctors 
of said first group to conductors of said latter 
group whereby conductors of said latter group are 
conditioned to control a record punching ina 
chine to-punch holes in a record 1.2e:it:m repre 
sentative of the dollars, dimes and cents values of 
the total charge for the call, 

42. In a system for computing charges for tele 
phone callis, groups of conductors conditioned to 
represent the dollars, dimes and cents charges 
for the overtime period of conversation for a call, 
a charge route relay for deterraining the charge 
rate to be applied to the call, groups of outgoing 
conductors representative of the ioiars, dines 
and cents values of the total charge for the call, 
means selectively controlled by said charge cut 
relay for extending, conductors of saici first group 
to conductors of said latter group whereby con 
ductors of said latter group are conditioned to 
be representative of the dollars, digies and certs 
values of the total charge for the call; a progress. 
Switch and progress relays. Successively cperated 
by said switch' to sequentially extend conductos: 
of said latter group to control a record gunching 
machine to puncin holes in a record Yediuin rep 
resentative of ühe dolla's, diºnes alü ce:nts vaües 
of the total charge for the call. 

43. În a System for Cor?iputing Chalºges for telle 
phone calls, means operative to register the 
lars, dines and 5-cent, values of the tetai charge 
for a call, groups of Outgoing codi:3tCIS 'egle 
sentative of the dollars, dinnes and certs waites of 
the tax for the call, and means controllied y said 
register means to condition conduigtoi's of tha gi 
going groups representative of no tizX if said 'eg 
ister means has been operate?i i?t á railler l'erre 
sentative of a total charge for the call of 20 Sets 
Olº leSS. 

44. In a system for computing charges for tele 
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phone calls, a first group of relays selectively op 
erative to register the dollars place of the total 
charge for a call, a second group of relays Selec 
tively operative to register the dinnes place of the 
total charge for a call, a 5-cent relay operable if 
the total charge has a 5-cent value in the cents 
place, groups of outgoing conductors representa 
tive of the dollars, dimes and centS values of the 
tax for the call, and means effective if relays of 
said first and Second groups respectively of a 
zero dollar value and Zero, One or two dimes value 
are operated and said 5-cent relay is unoperated 
to condition conductors of the Outgoing group 
representative of no tax. 

45. In a System for computing charges for tele 
phone calls, means operative to register the dol 
lars, dimes and 5-cent values of the total charge 
for a call, groups of outgoing conductorS repre 
Sentative of the dollars, dimeS and cents values 
of the tax for the call, and means controlled by 
said register means to condition conductors of the 
outgoing groups representative of a tax of 5 cents 
if Said register means has been operated repre 
sentative of a total charge for the calls of over 20 
cents but less than 55 cents. 

46. In a System for computing charges for tele 
phone calls, a first group of relays selectively op 
erable to register the dollars place of the total 
charge for the call, a Second group of relays selec 
tively operable to register the dinnes place of the 
total charge for a call, a 5-cent relay operative 
if the total charge has a 5-cent value in the cents 
place, groups of outgoing conductors representa 
tive of the dollars, dimes and cents values of the 
tax for the call, and means effective if relays of 
Said first and Second groups representative of a 
Zero dollar value and a two dimes value are oper 
ated and said 5-cent relay is operated, or if relays 
of said first and second groups representative of 
a Zero dollar value and a three or four dimes value 
are operated and Said 5-cent relay is or is not 
operated or if relays of Said first and second 
groupS representative of a Zero dollar value and a 
five dinnes value are operated and said 5-cent 
relay is not operated to condition conductors of 
the outgoing group representative of a tax of 5 
cents for a call for which the total charge was 
more than 20 cents but less than 55 cents. 

47. In a system for computing charges for tele 
phone calls, means operative to register the dol 
lars, dimeS and 5-cent Values of the total charge 
for a call, groups of outgoing conductors repre 
sentative of the dollars, dimes and cents values 
of the tax for the call, and means controlled by 
said register means to condition conductors of 
the outgoing groups representative of a tax of 
5 cents if said register means has been operated 
representative of a total charge for the call of 
Over 20 centS but less than 55 cents and to condi 
tion Said outgoing conductors representative of 
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an added 5-cent increment of tax for each addi 
tional 50-cent increment or fraction thereof of 
the total charge for the call in excess of the first 
50-cent increment of the total charge for the 
call as registered by said register means. 

48. In a system for computing charges for tele 
phone calls, a first group of relays selectively 
operative to register the dollars place of the total 
charge for a call, a Second group of relays selec 
tively operable to register the dinnes place of the 
total charge for the call, a 5-cent relay operative 
if the total charge has a 5-cent value in the cents 
place, groups of outgoing conductors representa 
tive of the dollars, dimes and cents values of the 
tax for the call, and means effective if relays of 
said first and Second groups representative of a 
zero dollar value and a five dimes value are op 
erated and said 5-cent relay is operated, or if 
relays of said first and second groups representa 
tive of a zero dollar value and a 6, 7, 8 or 9 dimes 
value are operated and said 5-cent relay is or 
is not operated or if relays of said first and second 
groups representative of a one dollar value and 
a Zero dimes value are operated and said 5-cent 
relay is not operated to condition conductors of 
the Outgoing groups representative of a tax of 
10 cents for a call for which the total charge was 
more than 50 cents but less than 1 dollar and 
5 centS. 

49. In a System for computing charges for tele 
phone calls, means operative to register the dol 
lars, dimes and 5-cent values of the total charge 
for a call, groups of outgoing conductors repre 
sentative of the dollars, dimes and cents values 
of the tax for the call, means controlled by said 
register means to selectively condition conductors 
of Said Outgoing groups representative of the tax 
to be assessed for the call, a progress switch, and 
progreSS relays successively operable by said 
Switch to sequentially extend conditioned con 
ductors of said groups to control a record punch 
ing machine to punch holes in a record medium 
representative of the dollars, dimes and cents 
values of the tax for the call. 

JOHN B. RETALLACK. 
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