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This invention relates to automatic billing Sys 
tems and more particularly to a system adapted 
for use with telephone lines in which a con 
tinuous record of the details of calls, made from 
said lines over a stated billing period, operates 
translating apparatus to make a continuous but 
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individual record of all calls for said lines and 
which record may thereafter be used to operate 
tabulating and printing machinery for making a 
tabulated, computed, and printed bill for the line 
to which said record appértains. 
At the present time it is well known that, on 

some classes of subscribers” lines such as, for ex 
ample, individual message rate lines, charges for 
telephone service are usually made by operating 
a line meter regardless of the character of the 
telephone system of which the line forms a part 
and that said meter is operated when the calledi 
subscriber removes his receiver from the switch 
hook as evidence of the completed connection. 

Furthermore, recent advances in the develop 
ment of telephone systems make it possible for 
the calling subscriber to dial directly the office 
and number of a wanted subscriber located in 
that section of the “toll” area which is immedi 
ately contiguous to the local area and for which 
the charge for the connection is a multiple of 
the base rate charge of a strictly local call. s. In 
such a connection, the meter of the calling line 
is operated a plurality of times on the initial 
charge period when the charge is a multiple of 
the standard local rate and also, a number of 
times thereafter for each overtime period de 
pending upon the multiple of the local standard 
rate used as a charge for the overtime period. 
At the end of each month, or whatever inter 
val is used for billing purposes, each line meter 

40 
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is read and by subtracting the reading of the 
previous billing period from this reading, the to 
tal number of local charges over the period is 
determined. This total comprises not only the 
separate charges for strictly local calls but also 
the equivalent, in terms of the base local rate, 
of charges for other calls completed in the imme 
diate toll area and i for which the subscriber is 
billed in bulk; that is, without an itemized iden 
tification of such toll calls to accompany the 
monthly bill. * 
This method of billing subscribers, while prac 

tically satisfactory for local calls and for such 

(Cl. 235-61,10) 
toll calls as can be billed in bulk, is impractical - 
for use where the equipment of the telephone 
plant is such as will permit subscribers to estab 
lish connections with other subscribers located in 
the more remote toll areas on a direct dialing 
basis. As is well known, toll and long distance 
calls are timed and ticketed by a recording op 
erator which is dome to preserve a record of the 
identification of the calling and called lines as well 
as the duration of conversation in order that 
such calls may be correctly itemized on the call 
ing subscriber’sº bill. Obviously, as long as a 
subscriber’s line has to be routed to an operator’s 
position before it can be extended to - a toll or 
long distance point, direct dialing by the sub 
scriber to such a distant point with all the econo 
mies of operation and efficiency of service inci 
dent to such automatic operation, will be - im 
pOSSible. . 
Our invention is intended to overcome this 

obstacle. By means of a common record of all 
calls for a group of lines, made in accordance 
with the methods and means disclosed in the co 
pending application of C. L. Goodrum, Serial No. 
695,999 filed October 31, 1933, translating appa 
ratus can be operated which Will make a sepa 
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rate record for each line. in the group and this. 
record may thereafter be use with suitable tab 
ulating printing devices to produce the subscrib 
er’s bill. 
The advantages of the invention are manifest. 

First of all, it permits the extension of direct 
dialing to more distant points without the delays 
incident to the making out of tickets when the 
calls are established manually, thereby elim- : 
inating the possibility of errors incidental to 
manual operation; it further preserves a record 
of the detail of each call as made by the sub 
scriber, thereby eliminating all possibility of mis 
understanding between the subscriber and the 
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operating company When the former complains 
of being charged for calls he alleges he did not 
make; and it further eliminates the costly rou 
tine of periodical metered readings for local calls 
and other calls charged for in multiples of local 
call base rate, thereby eliminating the book 
keeping effort necessary to translate the data into 
monthly bills. In other words, the superiority of 
our invention, as applied to telephome billing 
practices, is to be found in the possibility of 
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2 
broadening the potential use of automatic tele 
phone equipment and of reducing the cost of 
operating the clerical branch of the telephone plant. 
The present invention, therefore, has for its ob 

ject the provision of a system of apparatus and 
circuits responsive to a record of calls made 
from a group of lines, for the purpose of making 
a. separate record for each line. As already men 
tioned, this separate record may then be used to 
Operate a Suitable tabulating device which pro 
duces a bill of charges for the calls recorded 
thereon. The broad aspects of the invention 
form the basis of an application of C. L. Goodrum 
mentioned above and filed on October 31, 1933, as 
before mentioned. The present invention re 
lates to a translating device adapted to produce 
an individual record for each subscriber from a 
commÔn record for a group of Subscribers, while 
a Species of tabulating mechanisms adapted to 
produce a bill from said individual record is 
covered by our divisional application Serial No. 
178,636 filed December 8, 1937. 
The general principle upon which the inven 

tion operates is the making, upon a suitable me 
dium, of a record of each call by means of a 
recording mechanism common to the group of 
lines, as described in the above-mentioned appli 
cation of C. L. Goodrum. This record includes 
for each call recorded, the date, an identifying 
designation of the calling line, the code of the 
called office, the number of the called station, 
the duration of the conversation, and such other 
items as are found necessary for billing purposes. 
Ordinarily, most of the information is required 
for toll calls only since an itemized history of 
Such calls is furnished the subscriber with his 
bill. This call record, as described in the above 
mentioned Goodrum application, is a wide 
punched tape somewhat in the order of a player 
piano roll and the perforations required to record 
all the necessary information for billing purposes 
are made by a punching machine having a plu 
rality of magnets which operate simultaneously 
to perforate the record on the tape in order that 
the time required to punch the record shall be 
aS Small as possible. v 

Since, according to the above-mentioned Good 
rum application, the perforating machine is 
Common to a group of lines such as, for example, 
those terminating on a line-finder frame, the 
record strip made by the machine contains the 
perforations of all the calls made by all the lines 
in the group, not segregated together with re 
Spect to each of the lines from which the calls are 
made, but recorded indiscriminately for each line, 
in the order of sequence in which the calls are 
made throughout the billing period. One fea 
ture of the present invention, therefore, has to 
do primarily with the means necessary to make 

* One record for each line out of the one common 
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record for all lines and to include in such record 
every item of information that may have to 
appear on the subscriber’s bill. Such means must 
necessarily have other means for translating the 
called office code and the time of conversation 
for each call into the proper charge for each call 
as Well as, means for suppressing such parts of 
the common record as relate to information that 
is not to appear on the bill so that what appears 
On the individual line record is only the informa 
tion which is to be utilized by the tabulating and 

75 

printing mechanism for printing or tabulating 
each item appearing on said record. 
The equipment for sorting out the calls made 

2,165,925 
by the various lin?s of the group from the com 
mon record strip or primary tape as it is herein 
after called comprises what is herein called a 
translator having a suitable number of tape per 
forating machines controlled by it, there being, 
according to one preferred arrangement, one 
translator per calling line group With a S many 
perforating machines for each translator as there 
are lines in the group so that a Single passage of 
the primary tape strip through the translator will 
Suffice to make a separate and individual record 
for each line. Inasmuch as the primary tape is 
in the form of a continuous roll having perfora 
tions thereon, the translator contains a series of 
pneumatic devices which are respon?ive to the 
perforations in the primary tape as the record of 
each call on said tape comes into coincidence with 
the separate channels of the pneumatic devices. 
When the perforating machine described in the 
above-mentioned Goodrum application which 
makes the primary tape is different from the one 
therein described, the translator will contain, of 
course, not the pneumatic devices which respond 
to a perforated record, but whatever other device 
Will be responsive to the character of the record 
made On the Strip by said other recording mecha 
mism. The response of the translator to the iden 
tification number of the calling line causes the 
Selection of the proper perforating machine in 
the translator, thus distributing the registration 
Of the calls to the separate recording machines 
appertaining to the different lines of the group. 

Before analyzing the primary tape, however, 
it is necessary to identify the so-called directory 
number of the calling line with its line-finder or 
terminal code number, the relation of which to 
the directory number is purely arbitrary and 
this is done by means of a master record, as here 
inafter described, which is run through the trans 
lator ahead of the primary tape. This causes 
the translator to punch on each individual line 
record the number of the line and such informa 
tion as to the class of service to which it is en 
titled as is necessary for a proper computation 
of the bill. 
The pneumatic devices in the translator which 

reSpOnd to the called office code and the elapSed 
time of a call, control the operation of what is 
herein called the translator computer which com 
putes the charge for said call and determines 
whether or not the call is to be itemized on the 
bill. As soon as this translation is made, the 
charge and, if the call is to be itemized, the date 
and office code and number of the calling line, are 
punched on the line record by that perforating 
machine of the translator which Was Selected by 
the calling line terminal number. 
The passage of the primary tape through the 

translator thus produces a Set of individual line 
records, each of which, in the preferred embodi 
ment of the invention, contains a record of local 
calls merely as individual charges , and toll calls 
in detail. The calls for each line will, of course, 
appear on these separate line records in the order 
in which they are made and in a code suitable 
for tabulating and printing operations. 
The separate line records, as made up by the 

translator, are now in a form to be run through 
the tabulators for printing the list of toll calls 
for each line and the total charge for the local 
calls for said line. Or, again, if preferred, it may 
be found feasible to have the tabulator make out 
the complete bill. 
A clearer conception of the scope and purpose 

of the invention may be obtained from the follow 
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2,165,925 
ing description âñå attáched drawings in which: 

Fig. i shows the general layout of all the fig 
ures pertaining to the invention; 

Figs. 2 to 13, inclusive, arranged as shown in 
Fig. 1 comprise the translator as follows: 

Figs. 2 and 3 show the line-finder terminal 
translator; 

Figs. 4 and 5 show the called office translator; 
Fig. 6 shows the called number translator; 
Fig. 7 shows the time translator; V 
Fig. 8 shows the date translator; 
Fig. 9 shows another part of the called office 

translator and parts of . one of the plurality of 
perforating machines forming a part of the an 
alyzer; A 

Figs. 10, 11 and 12 show the rate computer and 
other parts of the perforating machin? partly 
disclosed in Fig. 9; : 

Fig. 13 shows a detailed construction of the 
pneumatic valve. `- 
Before proceeding with the detailed description 

of the apparatus which responds to the perfora 
tions of the call records contained in the primary 
tape disclosed in the above-mentioned Goodrum 
application, it is necessary to give a brief descrip 
tion of the organization of the call record om 
said primary tape. 
As said before, this tape is in the form of a con 

tinuous roll on which the call records are punched 
by a series of magnets transverse the tape. There 
are in all sixty-four punched positions on said tape 
and, in accordance with the information recorded 
upon the tape, these positions are subdivided 
into a number of groups with each group record 
ing one item of information. Thus, by referring 
to Figs. 2 to 8, inclusive, the top of which shows 
an ordinary tracker bar having a number of 
openings corresponding to the punched positions 
of the primary tape, it will be seen that the en 
tire sixty-four punched positions are subdivided 
into the following groups, each of which is used 
to record the following information: 
Positions 1-3-----Subscriber’s line-finder group. 
Positions 4-7-----Tens group in said line-finder 

grOllp. 
Positions 8-11---- Unit digits in each of said tens 

grOllpS. 
Positions 12-15--- First digit of called office code. 
Positions 16-19.---Second digit of called office 

c?de. W 

Positions 20-23---Third digit of called office code. 
Positions 24-27.---Thousands digit of called 

number. 
Positions 28-31.---Hundreds digit of called num 

ber. 
Positions 32-35.---Tens digit of called number. 
Positions 36-39----- Units digit of called number. 
Positions 40-43-.--Stations digit of called num 

ber. 
Position 44.------Night rate. 
Position 45------Evening rate. 
Positions 46-48.---Ten minute subdivision , of 

duration of conversion. 
Positions 50-53-- Minute subdivision of duration 

of conversation. 
Positions 54-57.---Month. '' 
Positions 58-60.---Tens subdivision of the month. 
Positions 61-64.---Day. 

Each of the above items is recorded in the 
above positions on the tape on a line transverse 
the i length of the tape. However, in order to 
economize on the quantity of equipment required 
to record such information, it is recorded in code 
form. Use, therefore, is made of the three unit 

3 
and four unit codes well known in the printing 
telegraph art, depending upon the number of 
different items which have to be recorded for. 
each different subject. Thus, with reference to 
the line-finder terminal number which identifies 
the line group in which the calling line belongs, 
it is necessary to identify the particular group as 
well as the position of the calling line in the 
group. InaSmuch as the operation of the in 
vention is being illustrated with respect to an 
automatic telephone office in which the sub 
scribers” lines therein are divided into groups 
which are located on particular frames, called 
line-finder frames, and each of which accom 
modates two hundred lines, each line-finder 
frame is divided into five groups of forty lines 
each. Consequently, positions 1 to 3 on the tape 
will be punched in such a manner as to identify 
each of the five groups in accordance with a 
three unit code as follows: 

Positions punched 

Each group of forty lines is further subdivided 
into four subgroups of ten lines each so that it 
becomes necessary to determine. the subgroup of 
ten lines in which the calling line belongs. In 
this case, however, while four punch positions 
are provided to, care for a maximum of the sub 
groups for those cases involving larger main 
groups than those here used, each punch position 
is used to indicate a different subgroup as fol- - 
OWS: o 

Position punched 

? 
Besides the identification of the subgroup, it is 

necessary to identify the position of the calling 
line within such a subgroup, and inasmuch as 
there are ten lines in each subgroup, each of the 
digits representing the particular line must be 
punched in code form in positions 8 to 11 inclu 
sive, so that each of the digits punched in posi 
tions 8 to 11 can be identified by the following: 

Positions punched 

In the same way, all of the other items of in 
formation (except evening and night rates) are 
recorded on the primary tape in either the three 
or four digit code and need not be further ampli 
fied except as such amplification may be neces 
sary to an understanding of the invention as 
described hereinafter. 

Having described, briefly, the formation of a 
permanent record of the history of all calls over 
a defined billing period made by a group of lines 

0 

5 . 

20 

25 

30 

4) 

45 

50 

55 

630 

70 

75 

  



) 

5 

20 

25 

30 

3 5 

4 () 

50) 

55 

6) 

65 

0 

7 

4 
having access to oñe récording machine, the next 
step is to make use of this record for making i a 
šeparate record for each line of all the calls 
made by each Of Said lines in the group. Each of 
the records thus made is of a character which can 
be used with a commercial printing tabulator as 
modified to suit the requirements of the present 
invention to print the Subscriber’s bill, as more 
completely described hereinafter. 

It will further be remembered that, due to the 
character of the recording machine used, the pri 
mary, record is contained on a roll of paper, not 
unlike a player piano roll, in which the trans 
verse series of punches is a code record of one 
call, and that the record of all the calls consecu 
tively contained thereon are not grouped with 
respect to the lines making the calls. Hence, the , 
record of all the calls made by the group of 200 
lines must be broken down into a separate rec 
Ord for each line and containing thereon the rec 
Ord Of all calls made from Said line While the 
coded information of each call so recorded, must 
be revised, translated or suppressed in accord 
ance with the manner in which the charge for 
the call is to be entered on the printed bill. 
In order to sort out and decode each of the 

calls, therefore, it becomes necessary to have 
some mechanism which is responsive to the char 
acter of the record made on the primary tape. 
Since the record in this case is a tape having a 
series of holes punched therein by a perforating 
machine, transversely across the tape, the mech 
anism which is responsive to such perforations is 
a pneumatically controlled device, not unlike the 
pneumatic system of a player piano. 
Although pneumatic systems in the piano art 

are old, it is believed that their application to 
automatic decoding systems of the character 
herein described and claimedi is new. For this 
reason, the principle of the pneumatic system by 
Which the perforatedi record is translated will be 
described in detail. 

Fig. 13 shows the important parts of the 
pneumatic system responsive to one perforation 
and is commercially known in the piano player 
art as the singie valve system. Since the per 
forated record of a call involves a number of 
perforations transversely made across a tape pro 
Vided with sixty-four punching positions, there 
will be sixty-four pneumatic devices of the kindi 
shown in Fig. 13, each responsive to a perforation 
in the particular punch position in the tape for 
Which a pneumatic valve is provided. 
The valve 3200 comprises a disk 4202 piaced so 

that it rests above a leather pouch or diaphragm 
420 . The disk is centered on a weloden Spindle 
20. A button 482 ! at the end of the spindle 
rests just above the pouch. The latter is bedded 
in the fioor of a chamber 4206 which is connected 
by means of a suitable port 4203 with the belows 
System (not SnowWin) so that a, State of reducedi 
air preSSIIre or partial vacuum may be main 
tained Within it. Under the pouch is a channel 
42 Whica is not connected With the Chamber 
save by a small vent 4205 and Which connectS 
with a chanmel $203 connecting with the paper 
tracker dict 323. 
The top of the disk 202 is exposed to the outer 

air, but it rests upQin the roof of the chamber 
4206 in such a way as to shut off any air from 
entering the chamber over its top. Sixty-four of 
these valves are arranged in any suitable man 
ner and connected to one general port leading to 
the belloWs Writi an individual belloWS Or pneui 

2,165,926 
shown in the figure, all the channels 424 for all 
of the valves are brought together in straight 
line terminating in a Smooth brass tracker bar 
425 which is as long as the width of the primary 
tape, and along which sixty-four tracker ducts 
like 4208 are spaced so that each punch position 
of the primary tape covers one opening 4208 of 
the channel. The perforated tape record is 
Wound on a pay-out reel 423 and rewound on a 
take-up reel 4209. Both reels are driven by a 
power mechanism of any Suitable description 
whose Speed can be controlled to suit the op 
erating characteristics of the decoding equipment 
controlled by each of the pneumatic valves re 
Sponsive to the tape perforations, as more com 
pletely described hereinafter. 
As already indicated, the ends of the channels 

are brought together on the face of the tracker 
bar 425 in the same order as the punch positions 
of the primary tape and the punched record 
travels across the bar at the speed required to 
operate each of the several decoding mechanisms 
When the perforated holes on the tape coincide 
with the channel openings. 
Assume, now, that the perforated tape is in a 

position to seal up the tracker duct 4208, that is, 
no perforations are present. If, now, the cham 
ber 4206 is put in a state of partial vacuum by 
the operation of the bellows acting through the 
port 4203, it follows that whatever air is in the ; 
tracker duct 4207 will leak out into the chamber 
4206 through the vent 4205 until the pressure in 
the chamber and that in the duct are equal but 
both below normal. Consequently, the atmos 
pheric pressure above the disk 4202 will press 
down and hold the disk firmly on the roof of the 
chamber, keeping the pouch 420 li down and pre 
venting any air from reaching the chamber 
through its roof. Hence, there will be free pas 
sage of air from the pneumatic 422 to the at 
mosphere whereby the pneumatic will remain 
expanded as ShoWn. 
Suppose, now, that, in the process of decoding 

the primary tape, the perforation in a position 
registers with its associated tracker duct. Im 
mediately the atmospheric air will rush into the 
tracker duct through channels 42 4 and 4207, 
killing the partial vacuum and restoring the nor 
mal pressure under the pouch. The pouch, being 
larger than the disk, will therefore overcome the 
pressure which is holding down the latter from 
above and willi force the disk upwards until it 
presses against the underside of the channel 426 
Which is above the roof of the chamber and leads 
to the pneumatic 42 2. Thus, the atmospheric 
air will be shut off from the pneumatic while a 
passage is opened between the latter and the 
chamber. The atmospheric air trapped in the 
pneumatic, therefore, will i at once rush out into 
the low-pressure chamber 4206, and the pneu 
matic will coillapse by the action of the atmos 

pheric pressure on its outside movable wall. The 
collapse of the pneumatic causes the lug 427 
carried by the movable wall to bear on the con 
necting - rod 23 which operates a contact as 
sembly 42 43. These contacts now operate and 
close electric circuitS which control a part of the 
decoding equipment as more completely described 
nereinafter. 
When the atmospheric air entered the chamber 

by Way of the duct it did not, however, discharge 
at once through the vent 4205 into the chamber 
(3296 aindi so nullify the effect of opening the duct. 
The vent is too small to empty the channel of 
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matic 422 corresponding to each valve. As is atmospheric air so long as an end of the latter 76 
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2,165,925 
is opened. The quantity of atmospheric air flow 
ing constantly down into the channel 424 is 
always greater than the capacity of the vent to 
reduce its pressure by absorption into the cham 
ber. Therefore, so long as the end of the chan 
nel is open, that is to say, so long as a perfora 
tion in the paper registers with the entrance to 
the channel, it remains under atmospheric pres 
sure, and the pouch and the valve remain up. 
The pneumatic, in consequence, remains collapsed 
and maintains contact assembly 429 operated. 
When the perforation has travelled past the en 
trance of the channel and said channel is closed 
by the succession of the air tight surface of the 
paper, the atmospheric air trapped in the channel 
is reduced in pressure by the absorption of part 
of it into the chamber through the vent. Conse 
quently, the pressure under the pouch 420 i is re 
duced below the pressure above the top of the 
disk. . The disk, therefore, drops, the roof of the 
chamber is at once sealed again, atmospheric air 
flows into the pneumatic which re-inflates and 
raises rod 42 || 8 which, in turn, restores the con 
tact assembly 429 to its original position. 
Each pneumatic, therefore, controlis the opera 

tion of its own contact assembly, there being, as 
already mentioned, sixty-four pneumatics like 
422 and sixty-four valve systems with an equal 
number of contact assemblies although the sepa 
rate contact assemblies may differ from one an 
other by the contact combination required to 
care for the proper operation of the electrically 
responsive apparatus controlled therethrough. 
The number of pneumatics, of course, may be ex 
panded or restricted depending upon the size 
of the record to be decoded. 
While the manner by which the chamber 4206 

is maintained at workable pressures lower than 
atmospheric forms no part of the invention and 
hence is not shown, any workable and commer 
cial device for maintaining such a pressure may 
be used without departing from the spirit of the 
invention. 

Having described the pneumatic system and the 
necessary apparatus by which a perforated re 
cord causes its operation, we will proceed to de 
scribe, how, by the use of said apparatus and the 
manner of its operation, the perforations on the 
primary tape control the making of a secondary 
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record for each line containing, in chronological 
order, a record of all the calls made by said line 
during the billing period. 

In order to obtain a clear understanding of the 
principle underlying this part of the invention 
as well as the details of its operation, Figs. 2 to 
12, inclusive, should be arranged as indicated 
in section I of Fig. 1. With the drawings" so ar 
ranged, 300 represents the perforated record as 
passing across the surface of the tracker bar 30 , 
the entire width of the perforated record, being 
extended across Figs. 2 to 8, inclusive for a clear 
er exposition of the decoding apparatus. Each 
one of the tracker ducts leads to a pneumatic 
Valve, and attached pneumatic of the type de 
scribed. These valves are schematically rep 
resented in Figs. 2 to 8, inclusive. While there 
are in all sixty-four such pneumatics to corre 
spond to the sixty-four punch positions on the 
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primary stape only representative combinations 
of the entire number of pneumatics together with 
their contact assemblies are shown in said draw 
ings for the sake of clarity. 

Before proceeding with the i detailed descrip 
tion of the making of secondary record for each 
line it is desirable, first of all, to point out the 

5 
operating objects sought to be accomplished when 
the perforated primary tape travels across the 
tracker bar and the call record punches come 
into coincidence with the tracker openings for 
operating the pneumatics involved. 
As already mentioned, while the calls completed 

during the billing period by the group of two 
hundred subscribers served by one perforating 
machine are recorded in chronological order, they 
are not, however, grouped together with respect 
to the lines from which they were made. Since 
the printing tabulator, as described hereinafter, 
prints the entire bill for one line at a time, it 
is necessary to sort these calls, allocate them to 
the lines from which they were made and make 
a separate record of these calls for each line, 
said record being subsequently used to operate 
the tabulator to print the subscriber record of 
calls, where one is necessary, and the bill there 
for. In order to do this, it becomes necessary 
to make another record, one for each line in the 
group and containing thereon a record of all 
calls made from that line. In this manner all 
the calls recorded on the primary tape are trans 
ferred to two hundred secondary records indi 
vidual to each of the lines in the group. For 
this purpose, two hundred secondary punching 
machines are provided, one for each line-finder 
terminal of the group of two hundred lines and 
all controlled through One common translating 
mechanism, herein called the translator and 
shown in Figs. 2 to 13 inclusive. Obviously, if a 
secondary punching machine appertains to a line 
finder terminal number and the entire office, for 
billing purposes, is divided into a plurality of 
two hundred line groups, each group being one 
half of a line-finder frame and each terminal 
in the group having the same identifying num 
ber as corresponding terminals in all other groups, 
then all groups will make similar primary tape 
records so far as line-finder terminal number 
identifications are concerned. Whence it follOWS 
that one translator is sufficient with which to 
decode the primary tape records of all the groups 
in the office. Further, since corresponding ter 
minal numbers in different i line-finder groups 
are recorded on the primary tape by the same 
code method as above described, the translator 
makes no distinction between the line-finder ter 
minal number codes recorded in one primary 
tape and those recorded in another. Hence each 
of the 200 secondary tape records ultimately pro 
duced by each primary tape record so analyzed 
relates back to the correct subscribers by iden 
tifying not only the linte-finder terminal num 
ber but also the line-finder group to which the 
primary tape appertains. This discrimination 
between line-finder groups, of course, is not evi 
dent from any record in the primary tape but 
simply from the fact that each primary tape 
belongs to a different line-finder group. In this 
manner the translator and the two hundred sec 
ondary punching machines cooperatively associ 
ated with it can be made to serve one office of 
10,000 lines. 
By the application of the ame principle to an 

entire telephone area, one translator and its 200 
secondary punching machines can be made to 
serve each and every office in said area. For if 
the Subscribers in each of the offices are divided 
into 200 line groups and the line-finder terminal 
numbers in each group correspond to the line 
finder terminal numbers in every similar group 
throughout the area, then all primary tape 
records, so far as line-finder identification num-, 
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6 
bers are Concerned, are identical regardless of 
the office of origin or of the particular group 
therein. Each of the 200 secondary records pro 
duced by some one primary tape record then re 
lates back to a particular line-finder terminal 
number, the Subscriber corresponding to which is 
then further identified by the line group to which 
the primary tape belongs and to the office in 
Which said tape was made. 
There is, however, one important difference 

between the use of the translator for one tele 
phone office and its use for one telephone area. 
In the latter case, the offices are usually divided 
into different calling zones for each of which a 
different charge rate may prevail for calls com 
pleted from any office within the zone to points 
outside of the zone. . Since, as desribed herein 
after, the secondary record of any line does not 
contain, in code form as does the primary tape, 
the record of the telephone conversation time 
but only a record of the charge to be made for the 
call, the translator, in case it is common to the 
area, muSt COntain facilities for distinguishing 
the primary tape records emanating from the 
offices in the different ' , zones in order that, in 
making the secondary record for a line from a 
given primary record of an office, the proper 
charge rate applicable for the zone in which said 
office is located may be used in computing the 
charge for the call. 
The translator as shown in Figs. 2 to 12, inclu 

sive performs six separate functions. Its entire 
mechanism, therefore, may be functionally di 
vided into six parts as follows: 

Part 1.-The sensing mechanism which is re 
Sponsive to the perforated records on the primary 
tape, 

Part 2.--The means for selecting the secondary 
punching machine appertaining to the line-finder 
terminal number registered with the call record 
and thereby to distribute the call records on the 
primary tape common to two hundred lines over 
two hundred secondary tapes, one for each line 
finder terminal number or subscriber appertain 
ing ºthereto. 

Part 3.-The means for translating the called 
office code into a called office name, if necessary 
and of further means responsive to the called 
office code record for determining the charge 
rate to be applied. 
Part 4.--The means responsive to that part of 

a call record on the primary tape which involves 
certain information to be further copied as a 
part of the secondary record. 

Part 5.-The apparatus for computing the 
charges for each tool call into money units, and 
for each local call into call charge units, together 
with the means for associating the conversation 
time in minutes and also the evening or night rate 
indication with the said apparatus for computing charges. 

Part 6.--The means for associating the line 
finder terminal number on the primary tape with 
the directory number of the subscriber to which 
Said line-finder terminal number appertains and 
the zone of the office in which the office contain 
ing said line belongs. 
To describe the operation of the translator for 

the most general case, let it be assumed that it 
is to be used for decoding primary records from a 
plurality of telephone offices comprising a local 
telephone area divided into a number of different 
càlling zones and that each of Said zones defines 
the , charge rate for calls established from any 
office Within the zone to all other zones of said 
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local area. Furthermore, all of the offices in the 
area are to be a SSU med to have their Subscriber 
lines uniformly divided into groups of two hun 
dred, and that corresponding line-finder terminal 
numbers in all the groups in the area are the 
same and recorded on all primary tapes in the 
manner already described. It will also be recalled 
that the object of breaking down the primary 
record of calls made by a group in any office is 
to make a secondary tape record for each line in 
that group, and that, in order to accomplish this 
with one common translator for the whole area, 
as for one office, two hundred secondary punch 
ing machines operate in combination with the 
one translator. Each of these machines is of 
the same structure as the one used for punching 
the primary tape. It has a feed mechanism com 
prising advance magnet 388, a i cooperating 
ratchet mechanism 382, a take-up reel 389, and 
a tape feed roll 3820, a group of punch magnets 
and controlling circuits for operating the same to 
perforate a number of holes across the tape to 
indicate the required information relating to one 
call. Each punch magnet has a punch associated 
with its armature, for example, in the manner 
disclosed in Patent 749,033 granted January 5, 
1904, to F. G. Creed. The schematic representa 
tion of such a secondary punching machine is 
shown in the.lower portions of Figs. 9 to 12, in 
clusive, and will be considered in detail in con 
nection with the operation of the translator. 
Associated with each punching machine and 

forming a part thereof, is a. multi-contact relay, 
such as relay 3800 which, when operated, extends 
a number of conductors from the translator to the 
punch magnets of the related punching machine. 
The conductors from the translator are multiplied 
to corresponding contacts of other multi-contact 
relays. That is, of the entire 200 multi-contact 
relays, only one is operated at one time so that 
any electrical condition imposed on the com 
moned conductors as the result of the decoding 
process initiated by the perforations of a call 
record on the primary tape will be extended only 
to the punch magnets of that punching machine 
Whose associated multi-contact relay has been 
operated. Thus, it is only necessary to select the 
nhulti-contact relay designated by the code of the 
line-finder terminal number contained in the 
call record in the primary tape to insure the selec 
tion of the secondary punching machine which 
has been made to appertain to that number and 
hence to the subscriber represented by that num 
ber. 
Now, in the example chosen to illustrate the 

manner in which our entire invention operates, 
we will assume that the calling line-finder ter 
minal is af T which number, according to the 
grouping of lines on the line finder frame as pre 
viously described, indicates that the line in ques 
tion belongs to the first main group, is located in 
the first of the four subgroups which constitute 

"... a main group and is the seventh line in said Sub 
group. Now to record on the primary tape the 
code of such a number; holes were punched on 
the primary tape in punch positions 1, 4, 8 and 
11. Consequently, when the primary tape ad 
vances to the position where the perforations 
which record the assumed call are coincidental 
with the corresponding holes in the tracker bar 
30 , the exposure of the vent holes to the at 
moSphere as a result of the coincidence of the 
perforations with the tracker hole openings 
causes the associated valves to operate as de 
scribed and cause the collapse of their associated 
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pneumatics 302, 3 ?03, 3200 and 320i. The col 
lapse of the pneumatics, in turn, causes the op 
eration of their respective contact assemblies 
3 0, 3 il 4, 3204 and 3202. By this operation a 
group of decoding circuits is operated by which 
the particular multi-contact relay of the second 
ary punching machine appertaining to the line 
finder terminal number i fT, recorded on the tape, 
is caused to be selected and operated. 
The entire scheme for the selection of one of 

the 200 secondary punching machines or, what 
amounts to the same thing, the one multi-con 
tact relay which causes connection thereto, is 
based on a group of relays which controls, by 
elimination, the selection of the one conductor 
connected to the winding of the particular multi 
contact relay sought to be selected. The pneu 
matics operated in response to the code perfora 
tions of the line-finder group code close circuits 
to operate a group relay which, through its con 
tacts extends a group of 40 common conductors 
to a particular main group of 40 other conductorS 
correlated to the main group of 40 lines indicated 
by the operated pneumatics of the group code. 
The operation of the “tens” code group of pneu 
matics further causes the extension of a group of 
tens conductors, into which the main group of 40 
conductors is divided, to the contact assemblies 
of the units code pneumatics while the operation 
of the latter pneumatics, according to the units 
code perforations of the line-finder terminal 
number, completes the circuit over one particular 
conductor in the selected group of ten conductors 
thus partially extended. This conductor is con 
nected to the winding of the multi-contact relay 
appertaining to the line-finder terminal number. 
The line-finder terminal number of the line 

of origin of the call under consideration is as 
sumed to be 117 which means, first of all, the 
first group of the five main groups of 40 lines 
each into which the group of 200 lines is divided. 
Consequently, the operation of the group pneu 
matic 3 1 02, in response to the hole punched in 
position 1 of the primary tape, causes a circuit 
to be closed to the first group relay 3 04 extend 
ing from battery through the winding of multi 
contact relay 304, conductor 309, make con 
tacts of the No. 3 contact set of contact assembly 
3 0, normal contacts of the No. 1 contact set 
of contact assembly 3 , normal contacts of the 

" No. 2" contact set of contact assembly 3 2, to 
ground. Relay 304 operates and closes its con 
tacts through to the common conductors which 
extend to the other four group relays, namely, 
3 i O5, 306, 307 and 3 08. Relay 304 further 
closes a circuit from ground on a supplementary 
contact, conductor 3 il 9, winding of: relay 3822 to 
battery. . Relay 3822 operates but performs no 
useful function at this time. 
The operation of tens code pneumatic 303, 

in response to the hole punched in position 4 to 
indicate the first tens group, causes a circuit to 
be closed from ground on contacts 3 i 44, conduc 
tor 3 i 5, winding of relay 3 i 6, to battery, there 
by operating this relay and further extending . 
the first subgroup of ten conductors to the con 
tact - assemblies of the units code pneumatics, 
while the remaining 30 conductors remain unex 
tended. 

Finally, the operation of units code pneumatics 
3200 and 320 , in response to holes punched in 
positions 8 and 11 corresponding to the seventh 
units digit, now causes a circuit to be closed from 
ground on the alternate contact of the contact 
assembly 3202, the normal contact of the No. 2 

7 
contact set of contact assembly 3206, the normal 
contact of the No. 3 contact set of contact assem 
bly 3207, the alternate contact of the No. 4 con 
tact set of the contact assembly 3204, conductor 
3205, No. 7 contact set of relay 3 il 6, conductor 
3 i T., No. 7 contact of relay 304, conductor 3 i 8, 
winding of multi-contact relay 3800, to battery. 
Multi-contact relay 3800 is the i multi-contact 
relay marked by the line-finder terminal number 
f i 7, is one of the 200 similar relays, one for each 
line of the unit group of 200 which associates a 
particular secondary punching machine with a 
particular line-finder terminal number of any 
office within the telephone area. The operation 
of multi-contact relay 3800 now closes 64 sets of 
contacts, each of which extends a c0mmon c0m 

* ductor from the translator to the Winding of a 
punch magnet of the secondary punching ma 
chine. The - secondary punching machine has, 
therefore, 64 punch magnets each of which, when 
operated, perforates a hole in a correspondingly 
numbered position. The entire record of a call 
as it is to be transmitted for printing to the 
printing tabulator, as described hereinafter, will 
be contained in the series of holes punched trans 
versely e across the secondary tape. 

Having selected the secondary punching ma 
chine correlated to the proper line finder ter 
minal number, we will now describe how the 
remaining information contained on call record 
perforations on the primary tape is translated, 
suppressed or directly reperforated on the sec 
ondary tape by the secondary punching machine. 

It will be recalled that immediately next to 
the code registration of the line-finder terminal 
number there is registered on the primáry tape 
the called office code between punch positions 
12 to 23, inclusive. Now the office code trans 
lator of the translator comprises a series of pneu 
matics which operate in accordance with the A 
code perforations contained between positions 12 
to 15, inclusive, the B code perforations con 
tained between positions 16 to 19, inclusive, and 
the C code parforations contained between posi 
tions 20 to 23, inclusive. As is well known in 
automatic telephony in which a dial at the tele 
phone instrument is used to set up connections, 
each of the called office code letters is the equiva 
lent of one of ten possible digits. Consequently 
the code of each separate letter is obtained by 
punching holes in the various positions above 
mentioned as follOWS: 

u Digit or letter Punch positions designation 

First or “A” digit 12--------------------------------- 1. 13.------- - 2 A, B, C. 
l4----- 3 D. E. F. 
15----- 4 G, H, I. 
12-13 5 J. K. L. 
12-14- 6 M, N, O. 
12-15---- - || 7 P, R, S. 
13-14- 8 T, U, V. 
13-15---- 9 W, X, Y. 
14-i 5---- 0 Operator. 

The several combinations of punch positions 
for the second or “B” digit are the same as shown 
above except that the punch positions are 16 to 
19 inclusive, while those of the third or C digit 
are likewise the same except that the punch po 
sitions are 20 to 23 inclusive. When, therefore, 
the particular punched holes of the entire office 
code uncover the corresponding tracker duct 
openings connecting with the pneumatics respon 
sive to the above punch positions, their operation 
causes the i closure of their respective contact 
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assemblies which, in turn, cause the consequent 
operation of another group of translating re 
lays as follows: 
The operation of the pneumatics for the A 

digit in accordance with the code of that digit, 
grounds one of eight conductors, all of which 
are multipled to corresponding contacts of eight 
relays. The operation of each of the relays is, in 
turn, controlled through the contact assemblies 
of the B digit pneumatics. These relays, in Fig. 
4 are designated 3303 to 330, inclusive. Since 
the eight conductors from the A code pneumatics 
are multipled to each of these relays, it is evi 
dent that any one of the eight conductors may 
be extended through any one of the eight B 
digit relays which may be operated, making it 
thus possible to extend 64 conductors in all 
through all of the eight relays. The operation 
of one of these relays further extends the ground 
ed conductor from the operated A code pneu 
matics to the multipled contacts of ten C code 
multi-contact relays 3404 to 343, inclusive, each 
one of which, in turn, is operated by the proper 
combination of C code pneumatics. The conduc 
tor grounded by the A code pneumatic is then 
carried through the B code relay operated by 
the B code pneumatic, to the contacts of the 
particular C code relay operated by the C code 
pneumatics, which latter operated in response 
to the C digit perforation on the primary tape. 
The contact so grounded is the particular code 
point appertaining to the called office code 
punched on the primary tape. 
As an example, let us assume that the called 

office code of the call used for illustration is 
Halifax or 425. Consequently, the punching of a 
hole in position 15, corresponding to the code 
punch position for A digit 4, causes the corre 
sponding pneumatic 33 i to, operate and close 
contact assembly 330 f, after which a path is 
closed from ground on the alternate contact of 
contact assembly on 330 , the normal contact of 
the No. 2 contact set of contact assembly 339, 
the normal contact of the No. 3 contact set 
of contact assembly 3320, the normal contact 
of the No. 4 contact set of contact assembly 332 
to conductor 333, which extends in parallel 
to the No. 3 contact set of all of the B digit 
code relays 3303 to 33 i 0, inclusive, the No. 1 and 
No. 8 contact sets of which only are shown for 
all of said relays except 3303 for which are 
shown the No. 3 and No. 8. 
The coincidence of the hole punched in posi 

tion 17 as the code perforation of the B digit 2, 
causes the operation of pneumatic 335 which, 
in turn, operates its associated contact assembly 
335 and thereby causes a circuit to be closed . 
from ground, normal contact of contact assembly 

- 3493, normal contact of the No. 1 contact set of 
contact assembly 340, conductor 3400, the alter 
nate contact of the No. 1 contact set of contact 
assembly 33 $, conductor 338, the normal corà 
tact of the No. 2 contact set of contact assem bly 3302, conductor 33 fi, winding of relay 3303 
to battery. The first B digit code relay 3303 op 
erates in the above circuit and closes its eight 
Sets of contacts, further extending thereby con 
ductor 33 3 through conductor 33 4, through 
its 3rd contact set to conductor 39. 
The coincidence of the holes punched in posi 

tions 20 and 21 in response to the perforation of 
the code for the C digit 5, causes a circuit to be 
closed from ground, normal contact of contact 
aSSembly 8, 8, normal contact of the No. 1 con 
tact set of contact assembly 34, the alternate 
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contact of the No. 1 contact set of contact as 
sembly 34 f6, the alternate contact of the No. 2 
contact set of contact assembly 345, conductor 
34 i 4 to battery through the winding of multi 
contact relay 3408. Relay 3408 operates. Ground 
on conductor 34 i 9 is now further extended over 
the No. 3 contact set of multi-contact relay 3408, 
conductor 3420, winding of code relay 380 ? to bat 
tery. Relay 380 ? is the relay which identifies the 
called office code. Since, therefore, the translating 
facilities provide for 640 possible code translations, 
the present embodiment of the invention dis 
closes the possibility of using the automatic bill 
ing System for 640 possible called offices. How 
ever, it must be understood that no Such limita 
tion is intended. The telephone art is replete 
with innumerable devices for translating any 
number of codes, all of which devices may be 
easily modified for incorporation into the inven 
tion. Where, for instance, the number of codes 
to be translated is greater than 640, Such as 
might be the case if more than eight digits were 
to be used for the A code or B code or both, the 
four unit code provided for translating each of 
these digits can be easily expanded to include two 
more conductors in the A code group and two 
more relays in the B code group thereby furnish 
ing circuit facilities for translating a maximum 
of a thousand codes. However, the number of 
codes which maý be translated is not the essence 
of the invention; these facilities may be expanded 
or contracted in accordance with the traffic com 
plexities and the number of called offices involved 
in any particular area for which the billing System 
is adapted. What is included as a part of the in 
vention is simply a code translator responsive to 
the code record contained in the primary tape. 
The object of translating the office code is two 

fold; first, the called office must furnish the basic 
tariff rate applicable to the call so that, in com 
puting the total charges for the call, the correct 
base charge may be applied; Secondly, in the case 
of a toll call or of any call for which the called 
office and number is to be itemized on the bill, the 
office code designation as thereon printed must 
appear as shown in the telephone directory. 
Therefore, each code relay like 380 l must fur 

nish controlling means for indicating the base 
charge and other means for indicating the office 
name. For both of these purposes, each office 
code relay, like relay 380 i, contains five sets of 
contacts which, when the relay operates, grounds 
five separate conductors, three of which extend 
to cross-connecting frame 3802, the fourth con 
ductor 3823 is extended to a terminal on a plu: 
rality of zone switches, 3922, 3923 and 3924 for 
supplying the rate indication, and the fifth con 
ductor 383, for supplying ground to the contact 
assemblies of the pneumatics which control the 
called number and date registration for a purpose 
described hereinafter. 
The three conductors eXtending to the cross 

connecting frame 3802 are further cross-con 
nected by way of block 382 for operating relays 
Which, in turn, control certain punch magnets 
of the punching machine for perforating the code 
of the caled office in the letter code in which Said 
office appears in the directory. HoWever, in or 
der to minimize the number of punches required 
for this purp0Se, each of the letters correspond 
ing to a letter in the office code is punched in a 
five-unit code such as is used, for example, in 
printing telegraph systems. This code can be 
easily illustrated by considering each of the letter 
relays A-Y in the first of the three groups of 
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such relays shown in Fig. 9 and the contacts -5 
of the multicontact relay 8 to which the con 
tacts of these relays are cross-connected in var 
ious combinations to give the required code for 
each of the letters, thus: 

Contacts cross 
connected Letter relay 

} 

| l, 

2. 

2, 

1, ? ? | 
A set of relays A to Y, inclusive, therefore, is 
provided for each code digit and the conductors 
on the code relays corresponding to individual 
ofdces are cross-connected to these letter relays 
as required by the letters of the office code. For 
example, the office name of the called office cor 
responding to code 425 has been assumed to be 
Halifax, the first three letters of which are dialed 
by the subscriber as the code of the wanted office. 
Since relay 30 is the code relay corresponding 
to office code 425 and, therefore, to its letter 
equivalent Halifax, the conductor grounded by 
the No. 1 contact set of relay 30 is cross-con 
nected from block 302 to block 3 i 2 and from 
thence to the windings of the relay corresponding 
to letter H of the first group of twenty-six relays 
provided for translating the first digit of the office 
code into its letter equivalent. This relay, in Fig. 
9, is designated as relay 803. The conductor 
grounded by the No. 2 contact of relay 330 is 
cross-connected to the winding of the relay cor 
responding to letter A of the second group of 
twenty-six relays corresponding to the letter 
translation of the B digit. This relay, in Fig. 9, 
is designated as relay S04. The conductor 
grounded by the No. 3 contact set of relay 380 f is 
cross-connected to the winding of the relay cor 
responding to letter L of the third group of twen 
ty-six relays corresponding to the letter transla 
tion of the C digit. This relay, in Fig. 9, is des 
ignated as 305. Each relay in each group of let 
ter relays is provided with as many contact pairs 
as are required by the five-unit code for char 
acterizing the letter represented by the relay. 
The conductors connected to the front contacts 
of each of the letter relays of the first group are 
each further extended to one contact of a con 
tact set of a group of five contact sets on relay 
BBDO reserved for the letters of one digit of the 
code. The same is true of the front contacts 
appertaining to the letter relays of the remaining 
two groups; the extensions to the contact sets 
of relay SBO in each of these two other cases 
taking place to other separate groups of contact 
sets reserved for each of the other two letters. 
In this manner, the magnets operating between 
punch positions 1 to 5, inclusive, control the reg 
istration of the A digit in accordance with the 
five-unit code, the magnets operating between 

9 
punch positions 6 to 10, inclusive, control the reg 
istration of the B digit and the magnets which 
operate between punch positions 11 to 15, inclu 
sive, control the registration of the C digit. v 
- Returning to the illustration, the A digit code 
letter relays, of which only relays corresponding 
to the letters A, H and Y are shown, show relay 
803 of the letter H having two sets of contacts, 

the first of which is cross-connected to the No. 3 
contact set of relay 3800 which, in turn, controls 
the operation of punch magnet 3806, and the sec 
ond is cross-connected to the No. 5 contact set 
which, in turn, controls the operation of punch 
magnet 807. Consequently, the operation of re 
lay 803, which occurs over an obvious circuit 
when relay 380 operates, closes two circuits, as 
follows: (1) ground on conductor 387, outer con 
tact of relay 3803, No. 3 contact set of relay 3800, 
winding of punch magnet 308, battery. The 
magnet operates and causes a hole to be punched 
in - punch position 3 of the secondary tape; (2) 
ground on conductor 38 T, inner contact of relay 
30, No. 5 contact set of relay 300, winding of 

punch magnet 3807 to battery. The magnet op 
erates and causes a hole to be punched in posi 
tion 5 of the secondary tape. The holes punched 
in these two positions, that is, positions 3 and 5 
designate the letter H, according to the above 
five-unit telegraph code above described. 

Relay 3804 of the second group of letter relays 
of which only the relays corresponding to letters 
A, U and Y are shown, corresponds to the letter 
A. It has two sets of contacts and they are cross 
connected to contact sets Nos. 6 and 7 of relay 
3800, which control, respectively, the operation 
of punch magnets 3808 and 3809. The relays 
corresponding to letters U and Y show their con 
tacts cross-connected to the appropriate contact 
sets of relay 800 for the designation of their ap 
pertaining letters according to the above men 
tioned telegraph code. Henoe, when relay 3804 
operates, two circuits are closed as follows: (1) 
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ground on conductor 38 T, outer contact of relay 
3804, No. 6 contact set of relay 3800, winding of 
punch magnet 803, battery. The magnet oper 
ates and causes a hole to be punched in position 
No. 6 of the tape; (2) ground in conductor 8 T, 
inner contact of relay 3804, No. 7 contact set of 
relay 800, winding of punch magnet 3809 to bat 
tery. The magnet operates and causes a hole to 
be punched in position No. 7 of the tape which, 
in conjunction with the hole in position 6, desig 
nates the sécond letter A of the dialed office code. 

Relay 3805 of the third group of letter relays 
of which relays corresponding to A, L and Y only 
are shown, correspondstothe letter L. It has two 
sets of contacts, the first of which is cross-con 
nected to the No. 12 contact set of relay 3800 
which, in turn, controls the operation of punch 
magnet 380, and the second is cross-connected 
to the No. 15 contact set of said relay which, in 
turn, controls the operation of punch magnet 
8 . Consequently, when relay 05 operates 

two circuits are closed as follows: (1) ground 
on conductor 38 T, outer contact of relay 805, 
No. 12 contact set of relay 800, winding of punch 
magnet 380, to battery. Magnet 80 operates 
and causes a hole to be punched in position No. 12. 
of the tape; (2) ground on conductor ST7, inner 
contact of relay 305, No. 15 contact set of relay 
300, winding of punch magnet 38 i f to battery. 
Magnet 38 i operates and causes a hole to be 
punched in position 15 of the tape which, in con 
junction with the hole punched in position 12, 
designates the letter IL of the dialed office code. 
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1. O 
ThLis relay 3369 E, corresponding to the called 

office code 425 has been tra asla?e?i, or reperfora 
tion on the secondary tape inito the appropriate 
1etter code EEAE, which, it is assumed, is the letter 
code printed in the telephone directory. Al other 
office code relays, of course, have their con?acts 
eXtended through cross-connecting frames 3332 
and 332 to the appropriate one of each of the 
ralays ir the three groups of letter relays Wy?talich 
COrreSpi0ndi ito the AA, B, C; letters of Šie code iden 
tified by the separate office code relays. . . . 

Ft Should be noted that if digit, figures are used 
instead of digit letters for the office code, then 

, since a Anakiza Uma i number of ten possikole char 
acters would be requiredi, for each of the i three 

- digits, ühe , MUTI Knber of translating relays in , each 
: group Would be reduced from tWenty-six to tein. 

29 

The four-Unit code heretofore Used for registering, 
in code forºn, ühe iterns of information on the 
primary tape could tihen be similarly used to reg 
ister, also in code form, each of the numerical 
characters of the office codie digits. Or, again, if, 
as is at present the case ir large metropolitan 

25 
areaS, tine last diigit of the office code is one of 
the ten digi?s in order to provide for ?lhe use of 
the same office name for a plurality of offices such 
as, for ezka Imple, Ealifak 2, Ealifa 3, etc., then, 
the last group of twenty-sixz letter relays can be 
omitted andi ten relays for the four-uni; code can 
be used to record - the numerical character. 
Where, noWever, the four-Unit code is usedä, only 
four pUmc2 magnets per digit are requiredi instead 
Of five. 

The information on ühe primary tape nezt to 
be recorded on the secondiary tape is the group 
Of codes designaéing the called number. The 
pinched inoles indicative of the number appear 
im Various combinations between positions 24. 

Af; 
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to 43 inclusive. Since the number may comprise 
five separate digits " or characters including a 
party station designation, each digit or character 
is recorded by a four-unit code invoiving the per 
foration of one or tvivo noles in four punch, posi 
tions alioisted for each digit, namely, the thou 
Sands digiöt registration betViveena positions 24 to 
27, inclusive, the hundreds digit registration be 
tween positions 28 to 31, inclusive, the tens digit; 
registrai?io between positions i 32 to 35, inclusive, 
the Units digit; registration between positions. 36 
to 39 and tine stations digit registration, betviveer 
positions 4G to 4:3, inclusive. 
"The called nua Inšper, if it is to be iterizedi i 

tihe bai - and Kherefore III Ulst toe recorded or the 
Seconday tape, Needs Eno translation ifror the 
Manner i "Which it Vyas recorded on ühe pri 
mary ?ape. Eence, the record as contained i x2 
Said tape may be directly copied into the second 
airy tape. Therefore, tradier such circumstances, 
each of the pneumatics, responsive to the severa, 
Punch holes indicating the called number close 
COintacts Winich ektend ground on conductor, 382 3 
to the separate contact pairs of the Ulti-contact 
reiay $300, the mates of Which contacts, in turn, 
eXtendi, respectively, to the Yindings of separate 
punch magnets so that, Wher relay : 3036909 oper 
ates and the Calledi. U?er p?eUK atti CS respositive 
to- the punched holes have opera?ed, the punch 
magnets Which have been directly connected Foy 
the operation of reiay 383090 to the groundied con 
tacts of said prieu Našics, operate in the con 
binations corresponding to the holes in tine piiri 
mairy tape and punch the sa me recordi in the 
Same codes on the secondia.My tape. 

Since each one of the pneumatics operated by 
the holes of the callied nUrmeer code controls ara 

24. records, in codie foi 
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associatedi contact assembly which has buit one 
pair of contacts, all of these separate pneumatics 
are i not shown, but only the first, which is re 
Sponsive to punca position 24, , aradi - ühe last, 
Which is responsive to punch position 4:3, the con 
ductors connected to ai of the other pneumatics 
being simply indicated as connected ähereto, and 
e:Etending to contSc? sešs Mäos. 26 to 35, inclusive, 
of Multi-contact relisy 33 0E. 

Eret us assurine tinai; ?ine called subscriber’s 
AntiX imber is 3673. En consequence of this, the titoU 
SaRKids digit 3 is represerited by a kole punchedi in 
position 26 of the primary tape, hereby causing 

i šie operation of the correspondiing neu Eatic 
(not showWE), EF di t?ne - consequerit groundiing of 
conductor 35SQ, by Way of ground on conductor 
3E3E3 conected thereto through 
tact seit of office code reiay 386 G. Hence, a cir 
cuit is closed from ground on conductor 356966, ÎNo. 
8 conštact se of Freiay 3636363, Winding of punch 

KM Aagnet 396 to kaštery. Afagnet 3908 operaites 
and calUses the punching of a hole ir position No. 
28 of t?ie secondiary étape énereby recording, in 
code forin, the thoUisardis diigi?, 3. - 

TÉT?he registration of ?ie hundredis digit 6 caused 
Enolies, ?o be punched i positioras 23 and 30, re 
spectively, of the prina Fry ?ape, thereby causing 
the consequent groundig of coductors 35 
and 35692" by Way of conductor 3883. Elence cir 
cuits are closed: (i) Éironin ground on conductor 
35G 4, No. 20 con&act, set of relay 3B8E, winding of 
punch. Ymagnet 3962, toatery. The magnet oper 
ates and causes a, nole to ke pUMched in position 
20 of the tape; (2). ground on conductor 352, 
No. 22 contact set of Treiay 3303, Winding of pünch 
magnet 39093 to battery. The Emagnet operates 
and causes a, hole to ke pünchedi in position 22 
of the tape Winich, i coriju Fiction With the hole 
pünched in position : 20, recordis, in codie form, 
the hundreds digi 6. , 
"The registratio oí ?iže šteEs digit 7 caused Killes 

?o be made in positions 32, 35, Frespectively, of the 
primary tape, ühereby causing öKne consequent : 
grounding of cönfiUictor's 3503 a IId. 3564 by Way of 
conductor 38 63. Eience, circuits are clošedi: (1) 
seit of Irelay 3800, Witiziding of pünch Emagnet 3805 
to battery. The EraagEneš operates and causes a : 
Kholie što ke punchined i 2. position 24. of the tape; (2) 
groundi ora conduc?o 3504, No. 27 corištagit sé of 
reiay E800S, vinding o FpUAFNchi Haget 33635 to bat 
tery. TET?ine ImagŽieë ope:’aées a Y2d causes a hole to 
pe punc?aedi in Iosition Fa. 2" of the tape vivini?ni, 
in conjunctio? Viriöti öne Friole princined in posiš?io 

mi, Ghetens digit '7. I 
TÄThe registraülion Of Sne : UMnis digiö 8 caused 

noles to be punched i E2. Sositioris 37 and 38, 're 
spectively, of t?žne Eirinary tape tine:Feby caüusing 
ühe conseguen? groundirig of conductors 3 SC35 azad 
3506 oy v723y o condicior 383. È?ence, i circüits 
are closed: (2) froIIIC2 ground on conductor 35C05, 
No. 39 contaci set of reiay 3800, Winding of punch, 
Magnet 390G, ito atéte?y. 
ažndi causes a kole to be p?Y 2ched in punch fósi 
?ion, 29; (2) ground Oil conductor 356, No. 30 
contact seit of Freley 30GB, TWiEnding of panch, nag 
ne? 390', ?o baš?er57. - The Hinagme; opera?esland 
callises a.. holie to toe PT32.Ched in guincia, position 
No. 30, which ir 2 CO2 junction with the hole 
punched in position 29, recordis in code form, the 
tani?s digit 8. Y : , ; ; ; ; ; ; 

There being E2o - Station’s lietter For the as 
SUFICIe?i. Žnumber of the callied subscriber, no hoies 
were puYMched in positions 40 ?o 43, inclusive, o? ?ine Irinary étape. 

“The Emaginet operates i 
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sponding pneumatics in the analyzer are not 
operated and the corresponding punch magnets 
for positions 32 to 35 of the secondary tape re 
main unoperated. 
The secondary tape besides containing the 

requisite perforations to print the called office 
and number when required, must contain, as 
well, a punched code which designates (d) the 
charge for the call in terms of a base cal charge 
unit if the call is completed within what has been 
defined as the local area, (b) the charge for the 

. call in money units if said call has been com 
pleted...to a toll, point. In the case of local calls, 
or such calls completed to points within the local 
area for which different rates apply for differ 
ent calling zones, it is the usual practice for the 
operating company to bill such charges to the 
subscriber only in terms of standard local charge 
units rather than in money units and furnish no 
itemized account for the call. For example, local 
calls may be designated as calls which may be 
made for five cents for a standardi period of 
conversation, and five cents for each defined 
overtime period thereafter; others for ten cents 
or two call charge units for the initial conversa 
tion period and five cents or one local charge 
unit for each period of overtime thereafter, and 
yet others may have an initial charge rate of 
fifteen cents or three "local charge units of five 
cents each for the first period of conversation 
and five cents or one call charge unit for each 
defined period of overtime thereafter. For in 
stance, if the Subscriber has conversed for fif 
teen minutes over a connection : in which the 
initia charge is five cents and the overtime 
charge is five cents for each additional five min 
utes i or fraction thereof, the bill to the sub 
scriber would merely indicate three local calls at 
five cents each. Or again, if the call is to an office 
within the local area but for which the base rate 
charge is ten cents for the first five minutes and 
five cents for each three minutes of overtime 
or fraction thereof, this call would be billed to 
the Subscriber as five local five cent calls with 
out an itemized account of the fact that the call 
was completed to the “ten cent” area. The same 
thing would be true for the fifteen cent rate 
wherein the base rate would be charged as three 
local charge units and the overtime charged in 
terms of conversation periods adjusted to the 
local base rate. In other words, the operating 
company may - deem it expedient to make no dis 
tinction between the three different types of calls 
and subject them all to the “bulk billing” prac 
tice so long as a detailed account of a call is con 
fined to such as are characterized as “toll” calls; 
that is, calls completed to toll points. X 

It will be observed that, in the preferred em 
bodiment of the invention, the primary tape is 
arranged to make no distinction between calls 
which have to be itemized or separately reported 
as a part of the Subscriber’s bill, and those which 
do not have to be so itemized. "A toll call typi 
cally represents the former while a purely local 
call typically represents the latter. But the fact 
that the entire record of the call, whether local 
or toll, is contained on the primary tape does not 
mean that all items So recorded must necessarily 
be repeated on the secondary tape. : In the case 
of local calls or calls to be charged for on a local 
rate basis as above described, the called office 
and number, although recorded on the primary 
tape, are not itemized on the bill. Hence, al 
though this information, appears on the primary 
tape in code form, it must not appear on the 

1 1 1 
secondary tape. It will be observed from: Fig. 9 
that the called office code relay, relay. 380 l, has 
three sets of contacts used for connection to the 
office code letter relays, as already described, 
another set of contacts for controlling the charge 
for the call, as described hereinafter, and yet an 
other Set of contacts which, When the relay is Op 
erated, grounds conductor 383. In the case of 
calls to those offices which are to be reported on 
a bulk-billing basis and for which an itemized 
report of Such calls is º mot to be furnished the 
code relay can be omitted entirely and conductor 
3420 which is connected to its winding can be 
extended directly to the proper charge terminal 
on the zone switching blocks 3922, 3923 and 3924. 
As a matter of convenience, two conductorS are 
shown as extending from the code contact in 
Fig. 5, namely, conductor 3420 when a code re 
lay is used, and conductor 342 when the code 
relay is not used. In the latter case, conductor 
342 i extends directly to the zone switching blocks 
3922, 3923, and 3924. Under such circumstances, 
the coincidence of the punched holes in the pri 
mary tape designating the called office and the 
consequent operation of the corresponding pneu 
matics, will not cause a record of such designa 
tion to be perforated on the secondary tape, for, 
in such a case, the entire translation of the office 
code, without the code relay, results in the 
grounding of conductor 342 f. Since no code re 
lay is thus operated, the punch magnets between 
punch positions 1 to 15, inclusive, of the second 
ary tape can not operate. No office code rec 
ord, therefore is punched on the secondary tape. 
And, further, Since there is no code relay, con 
ductor 383 is not grounded S0 that, although the 
primary tape perforations of the called number 
cause the operation of their corresponding pneu 
matics, nevertheless no punch magnet circuitS 
are closed through their respective contact as 
semblies since these circuits are completed to 
ground on conductor 383 and to which no 
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ground is now connected. Hence, the punch s 
magnets operating between positions 16 to 35, 
inclusive, do not operate and no called number 
is recorded. 

It is entirely possible, of course, to Suppress 
the perforation of the office code and number in 
the primary tape. It is thought, however, that, 
for record purposes, it would be desirable to make 
a permanent record of the call and that such a 
record can be appropriately made on the primary 
tape. If the subscriber should dispute the ac 
curacy of his bill with regard to local calls 
charged for in local service units, the operating 
company is in a position to prove to his satisfac 
tion that some of the calls entered in his bill as 
lõcal calls, although charged for on a local rate 
base, nevertheless have initial and overtime 
charges different from the standard local unit. 
Hence, in the preferred - embodiment of the in 
vention, we have disclosed what appears to us to 
be the more desirable commercial arrangement. 
But either method is perfectly satisfactory and 
both are included as a part of the invention. 

Further, in the present embodiment of the in 
vention, and in order to show the completeness 
with which all items of information may be re 
ported to the subscriber if so desired, the dis 
closure is arranged to record all information on 
the secondary tape even though the call is com 
peted within the local area. Since the called 
office Halifax is assumed to be within the local 
area and one for which the initial call period is 
three times the base rate, this called office and 
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number would ordinarily not be printed on the 
bill. We can, however, without injury to the de 
Scription of the invention but Simply to aid in its 
clarity assume, alternately, that the office Halifax 
is Within the local area, Or OutSide of it and that, 
in this instance, it is outside, that is, in the toll 
area, and for Which the called Office code and 
number must appear as a Separate item On the 
bill, making it necessary to punch a record of Saidi 
office and number on the secondary tape, as al 
ready described. On the other hand, if the Office 
HalifaXK is Within the local area, aS Originally a S 
SU med and the charge for a call to Which is to be 
made in multiples of the local Service unit and an 
itemized account Of Said call is not to be entered 
in the bill, the code relay 33 A can be entirely 
Omitted and conductor 32 extended directly to 
the ZOYe SWitches, as already described. NoW, 
When the Office code and Caled number pneu 
matics Operate, the absence of any connection to 
the letter translating relayS On the One hand, and 
the absence of ground in conductor ; Oin the 
other, Will not cause the punch Magnets from 
punch position i to 35 to operate, thereby Stip 
preSSing the called Office and number for the 
reCOrd Of the call or the Secondary tape. 
HaVing recorded the called office and Umber 

On the Secondary tape, it noW pecOnnes necessary 
to record the charge to be made for tine call. 
This information is to be recorded in terms of 
local Service units if the call is completed to an 
Office Within the local area, and in terms of ac 
tillal Kimoney charges if the call is competed in 
the toil area, Since the only information regcord 
ed On the primary tape Which reates to the 
charge to be ímade for the cail is the code of the 
Office to Which the call is completed and the dura 
tion of the conversation, the information to be 
recordied in tihe Secondary tape is a transiation 
of the itine consumed for the call in terms of the 
local rate cinarge or the total money charge, in 
either case as determined by the prescribed rate 
for the ofšice. This translation is achievedi 
through the rate computer, shown in Figs. 20) to 
12, inclusive. 
The structural arrangement of the raite com 

puter, as disclosed in the present embodiment of 
the invention, is based on a predetermined rate 
Structure. Et involves the combination of means 
reSpOn,Sive to the elapsed interval of conversation, 
divisible into a predetermined initial period and 
a number of predetermined overtime increments 
thereof, and meams responsive to the rate indi 
cation as determined by the code of the called 
Office and the Zone of the calling office. This 
combination marks a group of contacts which are 
further utilized to operate a required number 
of magnets to punch the charge for the call in 
code form, in terms of multiples of local service 
units or in actual money charges, different groups 
of magnets being reserved to punch the different 
typeS. of charges. 

Necessarily, then, the number of groups of 
marking contacts to be provided in the computer 
depends On the number of different conversation 
periods which may be obtained out of each base 
charge for the maximum period of conversation 
Which can be registered. For instance, if the en 
tire local area, is divided into three calling zones 
and the maximum conversation period which can 
be recorded is thirty minutes, then, on calls from 
offices located in the first zone the number of 
groups of contacts to be provided for this rate is 
a function of the initial period of conversation, 
the overtime increments thereof and the ImaXki 
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mum period of conversation. If calls from this 
Zone are to be charged for on the basis Of a fiye 
minute initial conversation period and thereafter 
in overtime increments of five minutes or frac 
tion thereof, then, for a maximum conversation 
period of thirty minutes, there Would be a possi 
bility of six different charges as defined by the 
duration of the call. A group of contacts, 
therefore, is provided for each different charge. 
Or, again, on calls from offices located in the 
SeCOndii ZOne for Which the balSe rate may be aS 
SU med to be ten cents, the in Umber Of groUpS of 
contacts to be provided for this rate is likewise a 
function of the initial period of conversation, the 
Overtime increments thereof and the maXimum 
period of conversation. If the calls from tiis 
zone to points outside of the zone but within 
the local area, are to be charged for on the basis 
of ten cents for an initial period of conversation 
lasting five minutes and thereafter five cents for 
each three inte increment olir fraction thereof, 
theIn, for a maximum period of conVersation of 
thirty minutes there Would be a possibility of ten 
different charges as definied by the du ration of the 
call. And, in the same way, calls from Zone 3 to 
pointS OUttSide of the Zone out Within the local 
area, Which may be a SSU Med to be charged for on 
the basis of fifteen cents for the initial five EminUlte 
period of conversation and thereafter fiyye centS 
for eacha two minute increment or fraction there 
Of, there Would be a pOSSibility of fourteen differ 
ent charges as defined by the duration of the 
call. W M 

En the sanne manner the Maximum numer of 
different, charges for each toll frate provided may 
be determined. Once a, group of contacts is fižKed 
to represent a specific charge it remains fiskedi 
unless and until the rate structure is ch? nged, at 
Which time the maximum Number of possibilie 
charges for each Frate is redetermined by the nevy 
y defined initial aid overtime periods assigned 
for the ?trate. 

Obviously, once the charge is identified by a, 
Specific group of contact;S, the registration of the 
charge on the secondary tape may be controlled 
by circuits effective through Said contacts. And 
the character of the registration may be adapted 
to conform to What the operating company finds 
suitable to report to the subscriber to be charged. 
The most prevalent practice, as already indicated, 
is to report each charge for a toll call as a sepa 
rate item in the money ünit representing sålid 
charge While all local calls, that is, calls com 
pleted within the local area, are not So identified 
and are reported in bulk aS so many local rate 
calls, including those for Which the charge for 
the initial period is a multiple of the local Service 
unit. If the registration mechanism of the com 
pter is adapted to the practice above illustrated 
and if it is borne in mind that the record as con 
tained in the Secondary tape is What actuates the 
printing tabulator, as described hereinafter, then, 
each. Separate charge for each call emanating 
from zone 2 or 3 will have to lose its identity in 
the registration and has to be recorded simply as 
So many local calls of five cents each. The regis 
tration of toll calls, on the othêr hand, will be in 
terms of dollars and cents. It must be evident, 
then, that the registration of the charge itself 
On the Secondary tape is entirely flexible, is a 
function, not only of what is to be registered but 
also of the characters by which the registration 
takes place. 
The registering mechanism of the computer, 
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invention, is based on the practice above de 
scribed. It then follows that, in illustrating one 
form of registering mechanism, no limitation of 
the scope of this phase of the invention to any 
specific type of register is intended. Any form 
of registration which is responsive to a defining 
contact, or group of defining contacts, is with 
in the spirit and scope of the invention and not 
any particular structure which, in all events, must 
be consistent with the cooperating parts of the 
mechanism used for registration and the char 
acter of the information to be registered. 
The registering and computing circuit of the 

translator, arranged for operation in accordance 
with the above practice, is shown in Figs. 7, 8, 10 
to 12, inclusive. It comprises a group of ten 
“minute” relays, 36 i 5 to 3624, inclusive, each 
responsive to the minutes pneumatic code record 
of a particular call and indicating how many 
minutes of the ten minute subdivision the call has 
lasted. Each of these relays has three pairs of 
contacts, and therefore, thirty pairs of contacts in 
all, the corresponding contact of each pair on 
each relay being multipled to each other and ex 
tended, through the front contacts of Switching 
relay 3626, to one contact of the contact assembly 
of one of the “tens” pneumatics The operation 
of one of the tens pneumatics, 3600, 360 i or 3602, 
in reSponse to a ten minute subdivision of the 
duration of a call, and the operation of a minute 
relay in response to the operation of the ap 
propriate pneumatic or pneumatics of the minute 
code, causes the grounding of one pair of the 
thirty pairs of contacts carried by all the minute 
relays. V 

From each contact pair of each minute relay 
is a conductor which extends to the winding of a 
multi-contact relay having thirty-six pairs of 
contacts. Since there are thirty pairs of contacts 
for all the minute relays, there are thirty multi 
contact relays, relays 400 li to 4030, inclusive. One 
contact of each pair of contacts on each of said 
multi-contact relays is multipled to a correspond 
ing contact on every other multi-contact relay 
making, thereby, one continuous conductor of all 
of said contacts. Since each multi-contact relay 
has thirty-six pairs of contacts, there are, there 
fore, thirty-six common conductors i to 36, as 
designated on Fig. 11, extending" across all of said 
relays. 
Now according to the present embodiment of 

the invention, the computer is arranged to dis 
criminate between 12 basic rate charges, name 
lly, three local rates, the five, ten and fifteen cent 
rate for local calls and of which the five cent rate 
is the local service unit, and nine tool basic rate 
charges, namely, the ten, fifteen, twenty, twenty- : 
five, thirty, thirty-five, forty, forty-five and fifty 

* - cent base charges. Each of these rates is repre 
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sented by a relay, namely, relays 3908 to 399, in 
clusive. The winding of each of the toll rate 
relays, with the exception of relays 39 i T, 398 and 
399, terminate on cross-connecting block 3929. 
The winding of each of the local rate relays, 
namely, relays 3908, 3909 and 390 terminate on 
corresponding contacts On the right side of relays 
3926, 3927 and 3928, respectively. " Relays 397, 
398 and 399, representing the forty, forty-five 
and fifty cent base toll charges, respectively, 
are not connected directly to terminal block 3929. 
They are controlled, instead, through the con 
tacts of two other relays, namely, relays 392 i and 
3920 Which are responsive, respectively, to the 
operation of the “night” and “evening” pneu 
matics 3509 and 3508. The rates represented by 

13 
these three toll relays may change in the course 
of the day, and therefore, provision is made for 
adjusting the rate in accordance with established 
regulations for the evening and night revisions. 
When it is desirable to effect a similar change 
in the lower rates, relief relays may be introduced 
which will be likewise responsive to the night 
and evening pneumatics and the control of the 
lower rate relays extended through the contacts 
of these relief relays. 10 
The thirty-six conductors extending acrOSS the 

thirty multi-contact relays are divided into groups 
of three conductors each, there being, therefore 
twelve groups. Each group is now extended to 
the contacts of a rate relay. Conductors II, 2 
and 3 of the first group are extended to the five 
cent rate relay 3908, conductors 4, 5 and 6 to 
the ten cent rate relay 3909 . . . etc. concluding 
with conductors 34, 35 and 36 which extend to 
the contacts of the fifty cent base rate relay 39 || 9. 
Hence, the operation of any baserate relay results 
in the grounding of three conductors Which are 
common to the entire group of thirty multi 
contact relayS. 
The rate conductor from each of the local code 

relays, as for example, conductor 3823 in the 
case of code relay 380 , or conductor 342 for 
the same code where no code relay is used, is 
extended to the terminals of the switching blockS 
3922, 3923, 3924. M 

Referring back to the assumption that the 
operation of the translator is herein described 
for its most extended application, that is, for a 
whole telephone area, it is assumed that all of the 
offices within that area are divided into a num 
ber of calling zones with respect to each of which 
different rates may apply for calls completed 
to offices outside of the zone. Hence, the rate 
conductor which extends either from the con 
tacts of the called office relay, like i relay 380, 
or the office code translator, like conductor 342, 
must be flexibly extended to the different base 
rate relays in accordance with the rate applicable 
to each of the different zones. Now for conWem 
ience of illustration, it is assumed that the 
entire telephone area is divided into three call 
ing zones with respect to all telephone offices 
within the area and that the entire area itself 
further comprises but one zone with respect to 
toll calls or all calls completed by any office 
within the area to any office outside the area as 
defined by the minimum base toll rate of ten 
cents. This division, of course, is not strictly 
accurate as, in practical cases, the entire calling 
area may include parts of the toll area as well 
and to this extent the number of calling zones 
is increased to take in parts of the toll area into 
account. Since, however, the principal of divi 
sion is always the same, mamely, the use of One 
base charge for a calling zone to all called offices 
within the area, the use of three calling Zones will 
be sufficient to illustrate the manner in which the 
rate computer of the translator can be adapted 
to any number of zones into which the telephone 
area may be divided. 
Now at the time a primary tape is transmitted 

through the translator, not only is the office to 
which it belongs a matter of knowledge but also 
the various calling zones in which the lines of 
that office are located. As will be described here 
inafter the zone indication is recorded on a 
“master” tape in punch positions 46, 47 and 48, 
positions ordinarily reserved for the registration 
of the ten minute interval of conversation and is 
run through the translator ahead of the primary 
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tape. Since but . one of three zones is to be 
recorded in the example assumed, the operation 
of the corresponding pneumatic at that time by 
the master tape operates the translator to ground 
either conductor 36 i 3, 3603 or 3625 depending 
upon the zone. If the calling office is located in 
Zone 1, a hole Will have been punched in position 
46 in which event conductor i 363 is grounded 
and a circuit is completed through the outer 
back contacts of relay 3626, conductor 3627, con 
tinuity contacts of zone relay 3926, winding of 
relay 3926 to battery. Relay 3926 operates and 
locks to ground over conductor 3933 and con 
tacts 3703 which are closed by lever 37 0 4 when 
a, tape record is threaded over the tracker bar 
3 , thus lifting roller 374 out of groove 37 893 
in the tracker bar. If, i on the other hand, the 
calling office is in calling zone 2, a hole will have 
been punched in position 47 to register this fact, 
Whereupon conductor SS 03 is grounded and a 
circuit is completed over the middle back con 
tacts of relay 3623, conductor 36283, continuity 
contacts and Windiring of the second zone relay 
392 to battery, operating this relay which also 
locks to the same off-normal ground. Again, if 
the calling office is in Zone 3, a hole is punched 
in position 48, conductor 3625 is grounded and a, 
circuit is completed for zone relay 3923 which e 
tendS from groundi on conductor 3625, inner back 
contacts of relay 3626, conductor 3629, continuity 
contacts and Winding of the third zone relay 
39283 to battery. Relay 3928 operates and locks 
to off-normal ground. When any of these three 
relays operates, an obvious circuit is closed from 
ground Over conductCr 39343, the right outer con 
tacts of Saidi relay, conductor 333, Winding of 
relay $632 6 ito battery. Relay 3652G operates and 
transfers conductors 36 83, 36 GG3 and 3625 to the 
tirme register Whose function is described here 
inafiter. 

Fence, as the result of initial perforations on 
the primary tape, made as described hereinafter, 
a. Zone relay is operated in the translator, Whicka 
COrreSponds to the calling zone perforated on the 
primary tape. Prior to the running of the pri 
Mimary tape through the translator, however, the 
appropriate zone switch 3922, 3923 or 3923 has 
to be set in conformity Yiyith the calling zone 
recordedi on the tape. Therefore, if the correct 
SWitch has been set, the proper zone reiay is 
Operated, and a, code relay such as relay 3325 
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is operated, a, path will be prepared from battery, 
through the Winding of relay 33083, and the right 
in Iller contact of relay 3826, if the zone i switch 
8382 is operated, or through the winding of relay 
3G and the contacts of relay 392 if the zone 
2 SWitch 3923 is operated, or through the wind 
ing of relay 39 and the contacts of relay 39283 
if the zožne 3 sWitch 3923 is operated. The pat?n 
is further completed on the other side of the 
SWitch to ground on the rate conductor Winich is 
grounded either at the contacts of the codie relay 
if one is provided, or is grounded at the trans 
laiting point of the code translator in Fig. 5, if 
one is not provided. 
Should it happen tinat ääne operated Zone switch 

and the operatedë zone relay do Enot correspond, 
no path is provided for completing the circuit of 
any of the rate relays, in which event a, rate relay 
ca not operate. Since the parth to the advance 
magnet 88 488 is controlledi i througia a. Costure of 
the left contacts of any of the Irate relayS, the 
tape can not be advanced to record Subsequenti 
calls. A suitable tirme alarm circuit is controlled 
through the back contacts of the advance magnet 
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38f8 and if said magnet does not operate in the 
prescribed length of time it takes for the primary 
tape to advance from One Set , of perforations to 
another, an alarm is given which will call atten 
tion to the fact that the proper zone switch is not 
the one which was operated. In this way, the 
precaution is taken of making absolutely certain 
that the proper rate is applied for any given call. 
Thus, if the calling office is located in zone 1 and 
the called office HalifaX is located Within zone 3, 
and the basic rate from a call from zone i into 
zone 3 is fifteen cents for the initial charge period, 
conductor 3823 or conductor 342 f, would be ex 
tended to each of the zone Switches and Zone 
Switch 3922 which would have been operated, 
Would cause the energization of fifteen cent relay 
39 G. 
On the other hand if the calling office is located 

in Zone 2 and the called office HalifaxX is located 
in ZOIme 3, and the baSic rate for a call from ZOne 
2 into Zone 3 is ten CentS for the initial charge 
period, switch 3923 of the second zone is thrown 
and the rate conductor of the Halifax office is 
thereby extended to the winding of the ten cent 
rate relay 339. Similarly, if the calling office is 
in zone 3, zone 3 sWitch 3924 Will have to be 
operated and the rate conductor of the Kalifax 
office extended to the five cent rate relay 3368 
Since the basic rate for calls within the same 
Zone is five cents for the initia? charge periodi. 
On the other hand, if the called office is out 

Side the local area, and, Of necessity, is in the tOlli 
area, them the rate conductor of that office Would 
be extended to the Winding of the appropriate toll 
base rate relay by appropriate croSS ConnectionS 
between terinimal blocks 3929 and 3Š 3. There 
fore, the grounding of a rate conductor and the 
setting of the zone switch, if the call is com 
pleted in the local area, or the grounding of the 
Frate codictor, if the call is oUtSide of that area, 
results in te operation of a rate relay Which de 
termines the rate Which is to be applied in c0m 
puting the total charge for the call. Since, hoW 
ever, one group of the twelve groups of com 
moned conductors extending acroSS the tihiirty 
multi-contact Irelays & & É to 430 is connected to 
the contacts of each of the twelve rate relays, the 
operation of a, Frate relay results in the grounding 
Cf the group of conductors which are extended 
to its contaciis. The operated rate relay further 
closes a circuit from ground on the contacts of 
relasy 3322, conductor 3833, left contacts of the 
operated rate relay, conductor 3932, Winding of 
advancing magnet 383 483 to battery. The magneti 
operates, breaks its forward contacts to Stop the 
alar circuit while its pawl engageS ühe nexi, 
tooth in the ratchet Wheel S824 preparatory to 
advancing the tape on the release of the imagnet, 
as described hereinafter. 
The operation of the rate relay, then, groundS 

a, particular group of three conductors. The in 
terrelation of these conductors with the remain 
der of the rate computer will be deScribed Shortly, 
but it is sufficient at present to note that the office 
code relay or conductor Which designates the code 
of the office furnishes a rate indication for that 
code. From this indication and the record of the 
total conversation time, the translating computer, 
as described hereinafter, computes the total 
charge, either in call charge unitS or in actual 
money InitS. 

Returning, now, to the structural arrangement 
of the computer, the corresponding group of three 
COntacts in each multi-contact relay which, when 
the relay operates, engage the three common con 
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ductors extending to the contacts of some one 
base rate relay, are further extended in groups of 
three to the cross-connecting terminal block 4000. 
From the block, each i conductor in each group is 
further extended to the appropriate contact Set 
of multi-contact relay 3800 which extends to the 
winding of a punch magnet in the group of mag 
nets which registers the number of local call unit:S 
in the case of local calls or to the winding of a 
punch magnet in the group of magnets which 
registers the actual money charges in the case 
of toll callS. 

It is manifest from the arrangement of the 
rate computer as above described that each group 
of three contacts on each multi-contact relay 
represents a specific charge, and that the charge 
to be made for any call is marked by the ground 
ing of the three common conductors extending 
to an operated rate relay and the operation of a 
particular multi-contact relay as determined by 
the ten minutes and the minute pneumatics. The 
group of three contacts on the multi-contact re 
lay so operated which contact with the three 
grounded conductors extending thereto, fiXes the 
charge for the call being recorded on the sec 
ondary tape. In the case of local calls, hoW 
ever, it has been assumed that the identity of 
the rate itself will have been discarded once 
the total charge has been fixed in the computer 
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by the marking of contacts which represent the 
charge and that said charge will be recorded 
simply as so many local calls at the local service 
rate. Hence, all groups of contacts on the multi 
contact relays appertaining to the 5, 10 and 15 
cents local base rate relays, that is, the groups 
of contacts in all multi-contact relays cooperat 
ing with common conductors i to 9, inclusive, are 
extended to those contact sets of relay 3800 which 
close through to the windings of punch magnets 
operating in punch positions 59 to 64, inclusive, 
in appropriate code combinations for recording 
the equivalent number of charges in local Service 
units for calls whose charges are marked by the 
respective group of contacts engaging the three 
separate groups of conductors -3, 4-6, 7-9. 
According to the time rate structure assumed, 
which makes the charge of the longest local call 
that having a base rate of fifteen cents for the 
first five minutes, five cents thereafter for each 
two minutes increment or fraction thereof, this 
call is to be registered as the equivalent of 16 
local calls at local service rate of five cents per 
call. Hence, magnets operating between positions 
59 to 64 are divided into two groups, namely, a 
group of two magnets operating in positions 59 
and 60 - to register whether the number of local 
charges to be assessed is less than ten- or more 
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than ten, and another of four magnets operating 
between positions 61 to 64, inclusive, to register, 
in terms of a four unit code, the units digit of 
the total number of local service charges to be 
assessed. Each contact of the contact pairs on 
relay 3800 which extends to the winding of one 
of the magnets of the first group is cross-con 
nected to the first conductor of the group of 
three which marks a local call charge, namely, to 
contact set 59 if the total charge is less than ten 
local service units and to contact set 60 if the 
total charge is more than ten local service units. 
To one or two contact pairs on relay 3800 of the 
four contact pairs extending to the winding of 

76, 

punch magnets operating between punch posi 
tions 61 to 64, inclusive, of the second group, are 
cross-connected one or two of the remaining con 
ductors of the group of three which marks a local 
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call charge. They ar? cross-connected as called 
for by the four unit code to represent one of the 
ten digits depending on the units number of the 
local charge. 

In the case of toll calis, each group of three 
contacts which marks the charge can not be eX 
tended directly to the punch magnets to record 
the charge in equivalent number of base charges 
but must be cross-connected, instead, to record 
the actual money charge. This registration may 
involve punching the record of three numbers 
if the total charge for any one toll call is limited 
to $8.00, requiring a code record for each digit 
thereof. For this purpose three groups of relief 
relays, 403 to 4034, inclusive, and 4035 to 4040, 
inclusive, and relays 404 and 4042 are interposed 
between terminal block 405 and the punch mag 
nets to Šupply the additional ConductOrS required 
by the four unit code for punching the code of the 
numerals 5 to 8, in the case of the dollars desig 
nation and 5 to 0 for the tens digit of the frac 
tion of a dollar and 5 and 0 for the units of a dol 
lar. 
The toll charge punch magnets comprise a 

group of four magnets operating between punch 
positions 36 to 39, inclusive, to record in the four 
unit code, the number of dollars to be charged for 
the toll call, a group of four magnets operating 
between punch positions 40 s to 43, inclusive, to 
record in the four unit code the tens digit of the 
fraction of a dollar, and another group of four 
magnets operating between punch positions 44 
to 47, inclusive, to record in the Same cOde either 
the 5 or 0 UnitS digit of the fraction of a dollar 
since a telephone call is not charged ordinarily 
On any other base than fiWe cent incrementS. 
One contact of a set of three contacts closed 

by a multi-contact relay, for example relay 404, 
is connected over terminals of blocks 4000 and 
4057 directly through contacts of relay 3800 to 
one of four punch magnets for punching a hole 
in one of punch positions 36 to 39 if the dollar 
charge is less than five dollars or is connected 
to the proper one of relief relays 403 to 4034 
inclusive Which in turn closeS circuits over con 
tacts of relay 3800 to combinations of the same 
four punch magnets if the dollar charge is five 
dollars or more. A Second contact of the set of 
three contacts is connected over terminals of 
blocks 4000 and 4057 directly through contacts of 
relay 3800 to one of four punch magnets for 
punching a hole in one of punch positions 40 to 
43 if the fraction Of a dollar charge is less than 
fifty cents or is connected to the proper one of 
relief reays 4035 to 4040 inclusive Which in turn 
closes circuits over contacts of relay 3800 to com 
binations of the same four punch magnets if the 
fraction of a dollar charge is fifty cents or more. 
The third contact of the Set of three contacts is 
connected to either relay 404 which on operating 
grounds conductors extending over contacts 44 
and - 45 of reday 3800 to operate punch magnets 
controlled thereover to register a five for the 
cents digit of the charge or to relay 4042 which 
on operating grounds conductors extending over 
contacts 46 and 47 of relay 3800 to operate punch 
magnets controlled thereover to register a zero 
for the cents digit of the charge. 
The structure of the rate computer, as a unit, 

will be more apparent by describing a few Specific 
instances of its operation. But before proceeding 
with the description of this operation, it is mec 
essary to understand that punch positions 46 to 
53 inclusive, record a thirty-minute conversation 

| 0 

U) 

30 

86 

46 

50 

55 

0 

05 



20 

30) 

4 0 

59 

85 

5 

| 6 
in minute and ten-minute intervals according to 
the following code: 

Punch positions Time 
M MM IN IMW IM- -k-yr 

4ö---------------------------------------- 10 minutes or less. 
47.---- ------------------ - - --------- 20 minutes or less but 

more than 10 minutes. 
48--------------------------------- ---- 30 minutes or less but 

more tham 20 Iminutes . 
50---------------- --- i 1 minute. 
51.---------------------------------------- 2 minutes. 
52------------------------------ - - - - ------ 3 minutes. 
53- --------------------------------------- 4 minutes. 
505.------------------------------------- 5 Iminutes. 
50-52 6 minutes. 
50-5 7 minutes. 
51-5 8 minutes. 
51-53- - 9 minutes. 
52-53------------------------------------- 10 minutes. 

TÄThe call Wich has been hitherto described; 
WiZ., HalifaK 3678, can be a SSUM med to have been 
Ina de frOIM a calling line in ZOne il and to have 
iasted 5 minutes. It can also be assuunned that 
the Halifa XX office is im ühe third calling Zone. 
Hence, prior to the passage of the secondary 
tape through the translator, Zone sWitch 322 is 
closed, and relay 3926 operates as previously de 
Scribed. A circuit is now closed frog ground on 
conductor 3323 or conductor 332, zone SWitci 
33:22, next to outer rigint contacts of Irelay 3926, 
Winding of relay SS É 3, to battery. Reiay 39 G in 
Operating, grounds conductors , 8 and 9. Since, 
further, the conversation nas asited fifteen min 
utes, a hole was punched in position 47 of the 
primary tape causing thereby the consequent 
Operation Of pneumatic 338 d and the grounding 
Of conductor 33 to indicate that the conversa 
tion has lasted Minore than ten minutes out less 
than twenty. The conversation, Ymoreover, has 
lasted for five minutes Beyond the tem minute 
periodi marked by position 47. TÉTherefore, holes 
Were punched in positions 50 and 53 in response 
to the setting of the minute svºjitch of the district 
Selector, callsing thereby the operation of pne 
Imatics i 356 43 and 33953. A circuit is novijf closed 
from groundi on the normal contact of the con 
tact assembly 33 097, normal contact of the No. 1, 
contact Set of contact assembly 33 GGC, alterate 
Contact of the No. 1 contact set of operated co 
tact assembly 363 E09, alternate contact of the No. 2 
Contact. Set of Operated contacit asseyinily 338 CC, 
conductor 35 d , Winding of five-minute relay 33 G S) 
to battery. Relasy 36 CC) operates. Since, hový7 
ever, conductor 33 Ö3 is grounded and relay 352G 
iS Operated as already described, a circuié, is nový7 
Completed from ground on said conductor, Middle 
front contacts of Irelasy 3626, middle contacts of 
relay 369, conductor Sð 82, Winding of multi-co 
tact relay 436 43 to battery. 
that for a, conversatior à lasting fifteen minutes, 
tWo relays were operated by the pneumatics, 
namely, the five-intite relay 3G 9, and the 
multi-contact relay C 043. Furter, siace e cal 
is a local one having a fifteen caenit base rate, 
relay 39 ÉS was operated by the office code Irelay. 
Hence, conductors , 83 and ) are grounded by 
said relay whici, in turn, etend to the corre 
sponding make contacts of contact set é C5? of 
the multi-contact relay (30 d. EÉNese contacts, as 
already indicated, are eXtended to terliinal block 
43 CC GGG) and from thence are Cross-connected to the 
combination of punch Imagnets Which perforate, 
in code form, the number of local Unit charges 
Which is to be made for a, call that nas asted 
fifteen minutes to an office vivinose code rela SV 
38C or charge conductor 842 caused the opera 
tion of the base rate relia:Fy & CO. 

it is See, terefore, 
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Since, in the computer, no discrimination is 

made between a local rate five cent call and a 
local rate fifteen cent call except that the latter 
appears on the bill as the equivalent of three five 
cent calls and since, further, each additional tWO 
Iminutes of conversation or fraction thereof is 
Simply added as another five cent call, it is there 
fore apparent that the fifteen minute call under 
consideration would be the equivalent of eight 
local calls of five cents each. Consequently, with 
contact set 4054 of multi-contact relay 40 i 4 oper 
ated, charge conductor i is not eXtended and 
charge conductors 8 and 9 are extended over the 
Imiddle and lower contacts of contact Set 4954, 
cross-connection blockS 46 and 45, contact 
sets 62 and 63 of relay 3800 for operating punch 
magnets 402 and 4 C4 to punch hoies in posi 
tions 62 and 63 for designating in code form 
eight local charge units. 

AÀS a further illustration let it be assumed that 
the call to the Halifax office lasted five minutes 
or less in Which case pneumatic 36 operates in 
stead of pneumatic 3 3 . Conductor 3 3 Will 
therefore be grounded and one or Inore of the 
minutes pneumatics 357 to 3 inclusive will 

operate in accordance With the number of Emin 
Lites the conversation has lasted. As a result, one 
of the minutes relays 86 85 to 36 å inclusive oper 
ates. Fence, the grounding of conductor 36 23 and 
the operation of one of the Iminutes relays reSuitS 
in the operation of either the first multi-contact 
relay 489 G 8, or the fourth relay $243, or the seventh 
relay 3G, or the tentin relay C C or üle thir 
teenth relay (83, depending Upon Which of the 
minutes relays 365 to 35 É inclusive as been 

opaerated. The contaci sets of any of theSe 
Inuiti-contact relays Vºynic. Imake Contaci. With 
conductors , 6 and 3, grounded by the Opera 
tio of charge relay 39, 2 , Will extendi these 
groUnded conductors to corresponding SetS of 
terminals on terminal block G Ö Which, noWever, 
Vivili bae cross-conected together on the terminal 
block and co?nected to , Single Set of terials 
on pock é C5'. One of these terminals on loc. 
4 5 vivi je e extended over contact Seit 3 
of relay 38 GG to punch, magnet (?, 83 for punch 
ing a, hole in position 63 Of the SecOndary tape 
to indicate three charge UnitS for the call Since 

e call has not lasted beyond the initial fi Ve 
Ein Ute period. 

AAS a, frimer illustration, it Will be a SSU Medi 
na a ca nas been Hade frO?K. a. En office i Zone 

C a ?biter Office i 2 tie Sale ZOH ne foi Vynich, 
the 82Se rate is five cen&S for the first five Knin 
ties of conversation andi üha? the cai aSted bUut 

o?e Maimulée. Zone Switch 3322 and relay 3326 
YWould be ogerated in this caSe and charge relayº 
33993 Would also be operated in Ordier t0 grond 
caarge conduictors 0, 2, and S. illin Ulte relay 3 ÉS 
Will be operated and pneumatic 336 (C) Will groundi 
conductor 33 É3 resulting in the Operation of 
Šalti-contact relay ( GBG. Relay (369 novºv exX 
?e?adis groundedi conductors , 2 až di S over its 
contaci; Seit ( 35 to terminal block 3 (30 G. Since 
the charge to be I made for the cali iS five centS 
or only one local charge Unit, the conductor eX 
tending from the co?ntact of contact set 5 
making With grounded conductor 3 is croSS-con 
nected froin, block 09 to the terminal block 
3357 which further connects with contact Set 6 
of multi-contact relay 380. When, therefore, 
relay 38 39 is operated, the computer Setting aS 
above described Willi complete a, circuit; ito punch 
magnet i 83 Which, on operating, causes a hole 
to be punched in punch position 6 é to desig 

0 

15 

4 

45 

5 

75 

  



0 

20 

25 

30 

3 

50 

55 

30 

85 

70 

75 

y 2,165,925 . 

naté, ini code form, that one local charge of five 
cents is to be registered for the call. 

If the conversation on a five cent call has lasted 
six minutes, then the minimum charge against 
the subscriber would be two local charge units. 
Minute relay 3620 will have been operated by the 
appropriate minutes pneumatics and, due to the 
operation of pneumatic 3600, indicating a con 
versation period of less than ten minutes, an 
obvious circuit will have been closed to the six 
teenth multi-contact relay, that is, relay 40 i 6. 
In this case, however, although the base charge 
is still five cents, yet the total charge will be 
equal to two local charges or ten cents and this 
fact, in the rate computer, is determined by 
cross-connecting the conductors extending from 
the three contacts of contact set 4056 on relay 
406 engaging with conductors , 2 and 3, to 
the punch magnets operating between punch po 
sitions 61 to 66, inclusive, in accordance with the 
COde to be punched to represent two local charges. 
Since the units registration of the number of 
local charges is accomplished by the perfora 
tion of holes between punch positions 61 to 64, 
inclusive in accordance with the code and since, 
further, the numeral i 2 would be represented by 
a hole punched in position 62, only the con 
ductor that extends from the contact of contact 
set 4056 which engages grounded conductor 3 is 
further extended from block 4000 to contact set 
62 of relay 3800. On the operation of relay 3800, 
the punch magnet 402 operates and punches a 
hole in position 62, to register, in code form, two 
local charge units for the call. 

In the case of toll calls involving the operation 
of any basic rate charge relay 39 li to 399, in 
clusive, the charge punchings, on the secondary 
tape do not represent local charge units but the 
actual charge in dollars and cents. The reason 
for this is the fact that toll calls are not subject 
to bulk billing and are usually listed separately 
as a part of the monthly bill. . The most usual 
practice is to list all the toll calls on a separate 
slip, together with their listing and total charges 
and transmit it to the subscriber along with the 
regular bill containing the bulk summation of all 
calls within the local area. 

For example, if the call Halifax 3678 were as 
Sumed to be a toll call instead of a local one, 
and its base rate were fifty cents for the first 
three minutes and fifteen cents thereafter for 
each one minute or fraction thereof, then, if the 
call lasts for fifteen minutes, the total charge 
would be $2.30. » 

In this case, the rate conductor B23, instead 
of having been extended to the zone switches, 
would have been extended to terminal block 3930, 
from which it would then be cross-connected to 
that terminal on block 3929 - which is further 
connected to the winding of the fifty cent base 
rate relay 99. This terminal, for convenience, 
has been marked 393 and extends to the wind 
ing of relay 3 by way of the outer right back 
contact of relay 2, and the outer right back 
contact of relay 020. Consequently, when con 
ductor 2 is grounded by the operation of the 
ofice i code relay , relay 899 operates in the 
path above described, thereby grounding com 
mon conductors 4, 3 and 36. Further, since 
one of the zone relays 26, 392, and 3923 will 
have been operated because the entire local tele 
phone area has been assumed to be divided into 
three local zones, relay 828 operates in the man 
ner already described and transfers conductors 
36 , 3603 and 3625 to the armature contacts of 
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the minute relays. Through the left contacts 
of relay 399 a circuit is completed from ground 
on the left contact of relay 3822, conductor 3833, 
left contacts of relay 399, conductor 3932, wind 
ing of advance magnet 388 to battery. Mag 
net 388 operates, its pawl engages the next tooth 
on ratchet 3824 preparatory to advancing the 
take-up spool 389 and, at the same time, breaks 
the armature contacts to stop the alarm circuit. 
The toll call conversation has been assumed to 
have lasted fifteen minutes. Hence, relays 36 || 9 
and 40 i 4 are operated in the manner previously 
described and the three contacts of relay 40 || 4 
which have engaged the grounded conductors 34, 
35 and 36 extend these conductors to a set Of 
terminals on block 4000, which are cross-con 
nected to terminals on block 405. Since the 
three contacts on relay 40 i 4 which engage con 
ductors 34, 35 and 36 mark a total charge of $2.30, 
conductor 34 is i extended to contact set 37 of 
relay 3800, conductor 35 is extended to contact 
set 42 of relay 3800, while conductor 36 is ex 
tended to relief relay 4042 which, on operating, 
grounds contact sets 46 and 47 of relay 3800. 
When relay 3800 operates punch magnet 4047 
punches a hole in position 37 to record the digit 
2, punch magnet 4048 punches a hole in position 
42 to record the digit 3 While punch magnet:S 
4049 and 40 50 punch holes in positions 46 and 47 
respectively, to record the digit 0. The charge 
$2.30 is thus recorded on the secondary tape as 
a part of the call record. 

If, in connection with this call, the “evening” 
rate is a SSL med to apply, then a hole is punched 
in position 45, of the primary tape, in consequence 
of which, pneumatic 3508 operates and closes the 
circuit of reiay 3920 by grounding conductor 
3507. The operation of relay 3920 opens the 
path to the winding of relay 399 and closes one 
to the winding of the forty cent base rate relay 
39 T which can be assumed to be the evening 
rate where the day rate is fifty cents. It will 
further be assumed that with a base rate of forty 
cents, ten cents instead of fifteen cents will be 
charged for each minute of Overtime conversa 
tion. . Consequently, the ground on conductor 
3823 is effective in this case to operate relay 397 
over a circuit extending through the outer right 
back, contact of relay 392, outer right front con 
tact of relay 3920, winding of relay 397 to bat 
tery. Relay 397 operates and grounds conduc 
tors 28, 29 and 30 which, as already described, 
extend to correspondingly numbered contacts on 
all multi-contact relays that, in turn, terminate 
in groups of three on block 4000. The operation 
of multi-contact relay 40f4 extends ground over 
the contacts (not shown) engaging conductors 
28, 29 and 30 to a set of terminals (not shown) 
on block 4000. One of these terminals is further 
cross-connected to contact set 36 of relay 3800, 
another to the winding of relief relay 4032 (not 
shown) in the group 403 to 4034 and which, 
when operated, grounds conductors connecting 
with contact sets 40 and 42 of relay 3800, while 
the third is cross-connected to relay 4042 which, 
when operated, grounds conductors connecting 
with contact sets 46 and 47 of relay 3800. This 
particular cross-connection, representing the 
charge of $1.60, causes the operation of punch 
magnets 4052, 4053, 4048, 4049 and 40 50 causing 
holes to be punched in positions 36, 40, 42, 46 
and 47 to record in code form $1.60. 

If the call is made at a time when the “night” 
rate applies, then the rate code would have 
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caused a hole to have been punched in position 
44 of the primary tape, which would cause the 
operation of pneumatic 3509 and the subsequent 
operation of relay 392 over an obvious circuit. 

5 It will be assumed that the night rate is thirty 
five cents and that ten cents is charged for each 
minute of overtime conversation. In this case, 
the rate conductor 3823 which has been assumed 
connected to terminal 3933 would be transferred 
to the thirty-five cent rate relay 39 i 6 over the 
outer right front contact of relay 392. This 
rate relay would ground common conductors 25, 
26 and 27 in the same manner as relay 39 T 
grounds conductors 28, 29 and 30, the extension 
of which through a contact set (not shown) of 
relay 404 to terminal block 4000 and the further 
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eXtension thereof to contact sets 36, 40, 4 , 48 and 
49 of relay 3800 causes the operation of punch 
magnets to punch holes in the corresponding 
punch positions for the registration of the charge 
$1.55 which is the charge marked by the group 
of contacts on relay 404 engaging common con 
ductors 25, 26 and 27. 
The remaining information which has to be 

recorded on Secondary tape is the date Which, 
it will be remembered, is punched in eleven po 
sitions of the primary tape, beginning with punch 
position 54 and ending with punch position 64. 
The pneumatics controlled through these posi 
tions, like those which are controlled through 
positions 24 to 43 and involving the called num 
ber, control the grounding of conductors extend 
ing directly to the contact sets of multi-contact 
relay 3800 through which the grounds are then 
further extended to the windings of the several 
punch magnets which, On operating in the ap 
propriate combination, cause corresponding holes 

20 

25 

30 

35 

to be punched in the secondary tape to record 
the month and day on which the call was made 
in the same code as was used to punch the in 
formation on the primary tape. The date code 
is divided into three parts, namely, one which is 
ulSed to record the month and two others to re 
cord the day of the month. Since provision is 
required for twelve separate code designations, 
one for each month of the year, each of these 
designations is obtained by holes punched in po 
Sitions 54-57 in the following combinations: 
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50 
Month Punch positions 

February. 
March. 
April. 
May. 
June. 
July. 
Agust. 
September. 
October. 
November. 
December. 

The designation of the day of the month is 
divided into two parts, namely, a tens and a 
units part. Since there are three ten-day 
groups to the month, each of the three groups 
may be characterized by a separate punch posi 
tion as folloWS: 

65 

Tens digit of 70 - 
the month Punch positions 

59-...-- 
60...-- 

75 
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The units digit comprises eleven possible char 

acters, one for each of the eleven digits as fol 
lows: 

Punch positions Units digit 

61.-------------------------------------------------- 
62.-- 
63-- 
64-- 
61-62 
6168----------------------.------------------------ 
61-64 
62-63 
62-64 
63-64 
61-62-63-------------------------------------------- 11 

| 
The punch positions 48 to 58 on the secondary 

tape* correspond to positions 54 to 64 on the pri 
mary tape. Consequently, the registration of the 
date July 17 of assumed call, which was recorded 
by holes punched in positions 54, 57, 59, 61 and 
64 will now be recorded by holes punched in po 
sitions 48, 51, 53, 55 and 58 of the secondary 
tape. 

It is thus clear that the secondary tape com 
prises a transverse series of perforations arranged 
in definite groups and in appropriate codes to 
indicate the following information for a toll call: 
the called office, the called number, the total 
money charge, the date. For a local call, if the 
alternative wiring such as conductor 342 is used, 
the only information is a record of the number 
of local charge units to be charged for the call 
Since with no route relay such as 380 operated, 
the Office code is not translated and recorded on 
the secondary tape and no ground is connected 
to conductor 383 for circuits controlled by the 
called number and date pneumatics. 
AS the primary tape advances over the tracker 

bar 30 and the perforations of the terminal 
group record are succeeded by an interval of un 
punched tape, the pneumatics are re-inflated, 
and, with the re-inflation of pneumatic 302, 
relay 304 releases, and the circuit of slow-release 
relay 3822 is opened. Since this relay is made 
slow to release, it will release after an interval 
Whereupon the circuit of tape-advancing magnet 
388 is opened and magnet 38 f8, on its back 
Stroke, advances the secondary tape one step to 
provide thereby a fresh supply of unpunched tape 
for recording the next call from the same sub 
scriber’s line. Relay 3822 is made sufficiently 
Slow to release to allow Sufficient time for the re 
lease of all punch magnets and their associated 
circuits as a result of the re-inflation of all pneu 
matics. The operated zone relay 3926, 3927 or 
3928 and relay 3626 are held operated by off 
normal switch 3700 until the primary tape has 
paSSed through the translator. 
Separate entries for each cali involving the 

same subscriber’s line terminal are entered on 
successive lines so that the secondary tape con 
tains a plurality of horizontal series of perfora 
tions, each series representing the data of one 
connection. 
And in the Same manner, as the primary tape 

advances across the tracker bar and the calls 
appertaining to different subscribers are pre 
sented for translation, the line-finder terminal 
perforations recorded with each call will cause 
the translator to select, in succession, each of the 
Several punch machines assigned to the separate 
terminal numbers for recording on their cooper 
ating secondary tapes, the data of the call re 
corded with the line-finder terminal number per 
forations. 
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From what has been described thus far, the sec 

ondary tape made for each subscriber’s line con 
tains a perforated record of each call made from 
said line over a defined billing period, as each of 
said calls is to be entered in the subscriber’s 
monthly, bill. This record contains: (1) a per 
forated record of each local call in terms of the 
total local charge units to be assessed for the 
call; (2) a perforated record of each toll call in 
terms of the total money charge for the call, as 
well as the record of the called office code, the 
called subscriber’s number and the date. 

However, it must be realized that since the 
translator contains a punching machine for each 
line in one-half of a line-finder frame, that is, 
two hundred punching machines, a similar record 
is made for each line without any indications on 
the secondary tape to distinguish one secondary 
tape from another. But each secondary tape 
must be identified with the Subscriber to which it 
appertains because the printing tabulator, as 
described hereinafter, must receive some signal 
which marks the subscriber to which the particul 
lar secondary tape, belongs. 
The description of how and what forms the sub 

stance of this indication has been postponed, how 
ever, until the making of the secondary tape had 
been described since the perforation of the re 
quired information to indicate the Subscriber’s 
directory number is likewise based on the punch 
ing of a code which indicates that number. In 
point of time, however, and as already indicated, 
this information is punched on the secondary 
tape before any of the calls are recorded thereon. 
As previously pointed out, the perforated rec 

ord of all calls for the entire subdivision of two 
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hundred lines on the primary tape gives the call 
ing party’s line-finder terminal number but not 
his telephone number, the relation between one 
and the other being purely arbitrary. It is, how 
ever, customary to handle the subscriber’s ac 
count by his telephone number and consequently 
it becomes necessary to translate the line-finder 
terminal-number into the subscribers” directory 
number for accounting and billing purposes. 
The record of the line-finder terminal-number, 

the telephone number and class of service to 
which the line is entitled is kept in the wire chief’s 
department. From this information a “master 
record” is prepared on a tape of the same width 
as the primary tape and with the same code per 
forations and the same spacings as the primary 
tape. The master record contains the line-finder 
terminal-numbers of two hundred subscribers” 
lines in the code previously described and on the 
same lines therewith the dir?ctory - numbers of 
said subscribers, with a last entry to denote the 
class of service or calling zone to which the lines 
are entitled, all in the same code. For purposes 
which are described hereinafter, the perforations 
comprising the line-finder terminal-number ap 
pears in the same corresponding positions as the 
perforations of said number on the primary tape, 
i. e., positions 1 to 11; the perforations compris 
ing the code of the corresponding directory num 
ber, however, are punched in punch positions 24 
to 43, inclusive, of the primary tape, while those 
relating to the calling zone are punched in punch 
positions 46 to 48, inclusive, of the primary tape. 
Since these positions in the primary tape are 
used respectively, for perforating the directory 
number of the called subscriber and the ten 
minute intervals of elapsed conversation time, it 
is obvious that the directory number and class 
of service of. a calling subscriber can likewise be 
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punched thereon to effect the same reperforating 
equipment in the secondary punch machine. 
Therefore in addition to and preceding the per 
forations of the called number and elapsed time 
interval of the first call there may be recorded 
in the punch positions allotted therefor, and in 
the same code, the directory number and the 
calling Zone of the entire calling line group. 
The master record above referred to may be 

perforated by a hand-operated perforating ma 
Chine or by any other Suitable means. The line 
finder terminal code, for instance, may be perfo 
rated on the master record blank by means of a 
permanent die, these perforations being the same 
for all master records since each master record, 
So far as line-finder terminal number arrange 
ments are concerned, is the same for each half of 
a line-finder frame. 
"The master record tape only needs to be pre 

pared by hand initially. But at each billing 
period it must be brought up to date. Where 
changes are required between line-finder termi 
nals and directory numbers, they may be made by 
pasting a strip of paper over the telephone num 
ber and then reperforating this tape to indicate 
the new number. In the case of a “take-out” 
the covering of the telephone number perfora 
tion with a blank strip of paper will suffice. 

Prior to running the primary tape of a particu 
lar group of lines through the translator, - the 
master record tape is run fast. As the line 
finder terminal , number code perforations for 
each subscriber’s line become coincidental With 
the tracker holes of the pneumatics in the trans 
lator which are responsive to the line-finder 
terminal numbers, the particular multi-contact 
relays, such as relay 3800, appertaining to the sec 
ondary punching machines of said line-finder 
terminal numbers are operated as already de 
scribed to associate the proper secondary punch 
ing machines with the translator. I Simul 
taneously therewith the perforations in positions 
24 and 43 comprising the directory numbers of the 
calling subscribers corresponding to the line 
ffinder terminal numbers become coincidental 
with the tracker holes of the pneumatics re 
sponsive to the code perforations of the called 
subscriber’s number and, through operations in 
the translator already described, the codes of 
said directory numbers are perforated on the sec 
ondary tapes as the first item on said tapes and 
in punch positions 16 to 35 thereof, that is, in th? 
same punch positions in which the numbers of the 
several called subscribers will subsequently ap 
pear, ground for the punch magnets being con 
nected over the right back contact of relay 2 to 
conductor 38 3. Assuming that there are three 
zones, then, when the master record has advanced 
to the last or zone perforation the calling zone 
perforation is made in either position 46, 47 or. 
48, and results in the operation and locking of 
relay 3926, or 3927 or 3928 as already described 
followed by the operation of relay 3626 which re 
moves the ground from conductor 383. Where 
the number of zones exceeds three, then the per 
forations may be made in a code suitable to the 
registration of each of the entire number and the 
number of zóne relays and zone switches shown 
in Fig. 10 may be increased in conformity there 
with. w 

As the punched holes of the master tape are 
followed by an intervening space of unpunched 
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tape, the secondary punching machine appertain 
ing to the particular line-finder terminal number 
releases as already described. The succession of 3 
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the next transverse series of punches relating to 
another line-finder terminal number and its cor 
responding directory number then causes the se 
lection of the secondary punching machine ap 
pertaining to this next line-finder terminal num 
ber. In this manner, the master tape operates the 
translator and causes it to select, in Succession, 
each one of the two hundred secondary punching 
machines for perforating on each of their sec 
ondary tapes the telephone number of each of the 
corresponding two hundred appertaining lines. 
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The first line perforations of the secondary tape 
record, therefore, the directory number of the 
calling subscriber. 

Just before the master record tape has been 
completely run through, the individual primary 
tape to which said master record appertains is 
then inserted and run through the translator to 
record on the separate secondary tapes all of the 
calls made by the separate subscriber in the line 
group, as already described, care being taken 
that ground on conductor 3934 is not disturbed 
by any false release of switch 3700. Mº 
The secondary tape is assumed to contain a 
record of all local and toll calls for a billing period 
made from the station to which the tape apper 
tains. Consequently, when the tape is completed 
it is in readiness ready for passage through the 
printing tabulator which is responsive to the per 
forations denoting the several calls. The tabula 
tor, through its operation, adds up the local calls 
in the equivalent number of local charge units and 
prints the total charges therefor on what may be 
called the “local service charge” bill. It further 
prints an itemized list of all toll calls on a sepa 
rate slip together with their individual charges 
and finally prints the total of these charges. 
Any commercial printing tabulator, or electric 

typewriter, with an adding attachment capable 
of performing the above functions is contemplated 
for use with the individual record prepared by 
the translator. In the divisional application 
above referred to, one specific form of a tabulator, 
adapted to respond to the records, is disclosed 
but, no doubt, other forms of devices responsive 
to card perforations may be modified to carry 
out the tabulating and printing functions desig 
nated by the perforated record. 
What is claimed is: 
1. In a billing system for the automatic tabu 

lation of a plurality of charges for a plurality of 
calls completed from and aSSessable to a plu 
rality of lines of an automatic telephone system 
in response to the sensing of a continuous record 
of the designations of said calls, each of said 
designations comprising a plurality of groups of 
notations one of which is instrumental in deter 
mining a charge rate and another the duration . 
of a call, a translator comprising a mechanism 
for sensing said record, a, recording mechanism 
and a translating computer, said computer com 
prising a relay for each of a plurality of different 
charge rates, a plurality of groups of charge 
conductors controlled by said relays, a plurality 
of multicontact relays to which each group of 
conductors is eXtended, means operative in re 
sponse to the sensing of said one group of nota 
tions for operating one of Said charge rate relayS 
for making the correspondingly controlled group 
of charge conductors electrically responsive, 
means responsive to the sensing of said other 
group of notations for operating one of said 
multicontact relays, and means controlled by the 
operated multicontact relay to extend Said group 
of charging conductors to said recording mecha 
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nism for operating the same to record the com 
plete charge for a call. 

2. In a billing system for the automatic tabula 
tion of a series of transactions chargeable to a 
plurality of different accounts in response to the 
Sensing of a continuous record of the designa 
tions of said plurality of transactions, each of 
said designations comprising a plurality of 
groups of notations one of which identifies the 
correlated account and others of which are in 
Strumental in determining the charge rate and 
the elapsed time applicable to a transaction, a 
translator comprising means for sensing said rec 
ord, a recording means for each of said accounts, 
means responsive to the sensing of the group of 
notations of a designation which identifies the 
account to which a transaction belongs for se 
lecting the one of said recording means apper 
taining to said account, a translating computer, 
said computer comprising means responsive to 
the sensing of the group of charge rate notations 
of the designation, and means responsive to the 
sensing of the group of elapsed time notations of 
the designation, and means jointly controlled by 
said two last mentioned means for operating the 
Selected recording means for making a record 
of the total charge for the transaction. 

3. In a billing system for the automatic tabu 
lation of a series of transactions chargeable to 
a plurality of different accounts in response to 
the sensing of a continuous record of the desig 
nations of said plurality of transactions, each 
of said designations comprising a plurality of 
groups of notations One of which is instrumental 
in determining a charge rate and another the 
elapsed time for a transaction, a translator com 
prising a s mechanism for sensing said record, a 
recording mechanism and a translating com 
puter comprising a relay for each of a plurality 
of charge rates, a plurality of groups of charge 
conductors controlled by said relays, a plurality 
of multicontact relays to which each group of 
conductors is extended, means operative in re 
sponse to the sensing of said one group Of nota 
tions for operating one of said charge rate relays 
for making the correspondingly controlled group 
of charge conductors electrically responsive, 
means responsive to the sensing of said other 
group of notations for operating one of said 
multicontact relays, and means controlled by the 
operated multicontact relay to extend said group 
of charging conductors to Said recording mecha 
nism for operating the same to record the com 
plete charge for the transaction. 

4. In a billing system for the automatic tabu 
lation of a plurality of charges for a plurality of 
calls completed from a plurality of lines located 
in different calling Zones of an automatic tele 
phone exchange system in response to the sens 
ing of a continuous record of the designations of 
calls made by a plurality of lines located in any 
one of said zones, each of said designations com 
prising a plurality of groups of notations for each 
call for identifying the calling line, the called 
line and the duration of the call, a translator 
comprising means for sensing said record, a re 
cording mechanism for each of said lines, means 
responsive to the sensing of the notation in each 
call designation which identifies the calling line 
for selecting the recording mechanisms cor 
related to said line including a group of recording 
magnets, a first group of conductors for deter 
mining the various charge rates to be applied to 
different calls, means responsive to the Sensing of 
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a called number designation of a call for estab- 75 
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lishing a partial electric path to each of a plu 
rality of said conductors to apply a specific 
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charge rate for said call, a second group of con 
ductors for determining the number of times Said 
charge rate shall be applied for said call, means 
responsive to sensing the call duration designa 
tion of said call for completing said electric 
paths over conductors of said second group to 
magnets in said selected recording mechanism 
for recording a definite charge for said call. 

5. In a billing system for the automatic tabu 
lation of a series of transactions chargeable to a 
number of different accounts in response to the 
sensing of a continuous record of the designation 
Of each transaction in the series, each of said des 
ignations comprising a first group of notations 
that identifies the correlated account, a second 
group that identifies the base º charge rate ap 
plicable to the transaction, and a third group 
that identifies the time units applicable to said 
transaction, a translator comprising means for 
Sensing the designations on said record, i a re 
corder for each of said accounts, means opera 
tive in response to the means for sensing the 
group of notations that identifies the account for 
selecting the recorder appertaining to said ac 
count, a first energizable means operative in re 
Sponse to the means for sensing the group of 
notations that identifies the base charge rate 
applicable to the transaction, a second energiz 
able means operative in response to the means 
for sensing the group of notations that identifies 
the time units applicable to said transaction, a 
plurality of conductors extending between said 
first and said second energizable means, and 
means for establishing electric circuits over said 
conductors for operating said selected recorder 
to record the total charge for said transaction as 
determined by the operation of said first and 
said second energizable means. 

6. In a billing system for the automatic tabu 
lation of charges for a plurality of calls com 
pleted from the lines of an automatic telephone 
system divided into a plurality of calling zones 
in which the numerical designation, the direc 
tory number and the zone of each of said lines 
is recorded by separate groups of notations, on 
a first continuous record and the numerical des 
ignation of each of said lines when calling, the 
office of the called line and the duration of the 
conversation for each call are recorded by other 
groups of notations on a second continuous rec 
ord, a translator for producing an individual 
record for each line comprising means for sens 
ing the notations of said records, a line recorder i 
for each line, means operative in response to 
the means for sensing the group of notations on 
said first record which indicates the numerical 
designation of a line for selecting the recorder 
appertaining to said line, said means being simi 
larly responsive to the sensing of the identical 
group of notations on said second record for 
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again selecting the same line recorder, means 
OperatiWe in response to the means for sensing 
the group of notations on said first record which 
indicates the directory number of said line for 
Operating said line recorder to record said direc 
tory number, a first energizable means operative 
in response to the means for sensing the group, 
Of notations on Said first record which indicates 
the zone of a line, means for locking Said first 
energizable means, a second energizable means 
operative in response to the means for sensing 
the group of notations which indicates the called 
office. of a call and controlled through said locked 
first energizable means for determining the base 
rate to be applied to said call, a third energizable 
means Operative in response to the means for 
sensing the group of notations which indicates 
the duration of the call for determing the num 
ber of times said base rate shall be applied to said, 
call, a plurality of conductors extending between 
said second and said third energizable means, 
and means for establishing electric circuits there 
over for operating said selected line recorder to 
record the total charge for a call as determined 
by said second and third energizable means. 

7. In a billing system for the automatic tabu 
lation of charges for a plurality of calls com 
pleted from the lines of an automatic telephone 
System divided into a plurality of calling zones 
in which the zone of each line group is recorded 
by a separate group of notations on a first con 
tinuous record, and the numerical designation 
of each of said lines, the office of the called line 
and the duration of the conversation for each 
çall made from said lines are recorded by other 
groups of notations on a second continuous rec 
ord, a translator for making a continuous record 
for each line of all calls completed therefrom 
comprising means for sensing said records, a 
manually operable switch for each zone, the one 
switch corresponding to the zone notation on 
said first continuous record being operated prior 
to the sensing \ of said record, zone identifying 
means operative in response to the means for 
sensing the zone notation of said first record, a 
first energizable means operative in response to 
the means for sensing a called line notation of 
said second record, a second energizable means 
jointly controlled by said operated manual switch 
and said operated zone identifying means and 
responsive to said first energizable means for 
determining the base charge rate º applicable to 
said call, a third energizable means operative in 
response to the means for sensing the call dura 
tion notation of said second record, a plurality 
of conductors extending between said second and 
said third energizable means, and means con 
trolled over said conductors for recording the 
total charge for the call. 

CHARLES L. GOODRUM. 
EDWARD E. HINRICHSEN. 
LEO KELLER. 
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