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Application June 24, 1949, Seria No. 10,086 

(C. 64-13) 5 Claims. 

This invention relates to automatic account 
ing systems and particularly to systems wherein 
records automatically produced by, and of cus 
tomer uses of given facilities over variable time 
periods are processed by electrical devices in a 
number of Steps to produce customer bills for 
the services rendered. 
The object of the invention is to provide means 

for collecting the data from various and scattered 
Sources in the records, and to translate the 
records into the form required for printing. 
The present invention resides in a plurality 

of circuit details of one of the electrical devices 
employed for one step in the automatic account 
ing process, that device known as the computer, 
but computing, in itself, is not here claimed. This 
device, like the other devices employed, is ar 
ranged to take records from an incoming or old 
perforated tape, to modify the records in accord 
ance with the purposes for which it is adapted 
and to produce a plurality of outgoing or new 
perforated tapes therefron. 
The Original tape, automatically produced by 

custoner use of given facilities contains Scattered 
items of specific information, such as the initial 
entry, the answer or start time and the discon 
nect Or termination time for each customer use 
and other items of general information, such as 
the general location of the using customer's facil 
ities, the date, the hours and the identity of the 
billing period. This tape in a specific arrange 
Inent of an accounting System is employed as an 
incoming tape in a device known as an assembler, 
Which collects or assembles the various and scat 
tered iteras of specific information. 
The next step in the accounting process is per 

formed in the computer which takes the as 
Sembled items of specific information, calculates 
therefrona elapsed time, modifies the result in 
accordance with a billing index which indicates 
the rate of charges, translates this result into 
a nuinber of unit charges (message units in an 
automatic message accounting system) and dis 
tributes the calculated charges along with ac 
Companying details to one or another of a plu 
rality of outgoing tapes. 

In a Specific enbodiment of the invention the 
computer is provided with a reader for entering 
data, from an incoming tape into its calculator 
and registerS and nineteen perforators for dis 
tributing the processed data to nineteen outgoing 
tapes. There will be ten of such perforators 
aSSigned to the recording of message unit charges. 
If the tape is from a marker group serving more 
than one office, then as many of these perforators 
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as there are offices will be used so that a separate 
outgoing tape for each office will be prepared. 
If the marker group contains but a Single office 
then the charges will be sorted on a decimal 
basis either in accordance with the thousands 
digit of the called line number or in accordance 
With the units digit thereof. There will be six 
of such perforators assigned to the recording 
of detail calls, that is calls, the details of Which 
will be reported on the customers' bills. Since 
the central office tapes are recorded by 'rounds' 
and since the longest round provided for Will 
consist of six days, then six perforators are pro 
vided so that the detail calls may be SOrted by 
days. There will be one perforator assigned to 
the recording of irregular calls. Such as Straddle 
calls or those occasional calls which exceed the 
capacity of the device such as those extending 
over a period of time greater than ninety-nine 
minutes. There will be one perforator assigned 
to the recording of the details of linessage unit 
calls winere these details are sought for monitor 
ing or other purposes by the customer. The 
customer's bill will nevertheless be rendered on 
the message unit, basis SO that a particular less 
Sage unit call Will be processed by the computer 
and two records produced therefron, one in Short 
form on one of the regular neSSage unit tapes 
for billing purposes and another in longer forn 
on the message unit detail record tape for Super 
visory purposes. And lastly there will be one 
perforator assigned to record the line observed 
calls, that is, a record inade of a calis originated 
on certain lines put under ocservation unier 
routine or on account of customer complaints. 
The first seventeen output, tapes including the 

ten message unit tapes, the six detail call tapes 
and the irregular call tape will contain billing 
information whereas the last two, the message 
unit detail call and the line observed call tapes 
Will contain reference information. The distri 
bution of calls to these nineteen outgoing chan 
nels is a function of the computer and in most 
cases is controlled by some index in the initial 
entry of each call, but may in other cases be 
controlled by extraordinary, conditions derived 
or detected by the computer itself, as when the 
elapsed time calculated exceeds two digits (99 
minutes). Thus, the computer translates, cal 
culates, computes, Sorts and otherwise rearranges 
the items of information found on an iconing 
tage to form a plurality of outgoing tapes carry 
ing the this processed information in another 
form. 

By way of illustratioia, a UEber - a sex cry r if exa;ies 
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of assembled call information as they appear On 
the incoming tape and as they are transformed 
for perforation on One or another of the outgoing 
tapes are given, With a short explanation of cer 
tain features of the transformation. 

(1) A message unit call entered as: 

135246 
131746 
213046 
0.05444 

Which is a call inade from office 0 of the given 
marker group (identified in the tape identity en 
tries) from calling line 5444, and extending from 
31.7 minutes to 35.2 minutes. The billing index 
(3), We Will assume Will cause the calculation of 
3.5 minutes of elapsed time to indicate 2 message 
units, so that the computer Will form and cause 
to be perforated on the number 5 perforator 
(thousands digit of calling line number, aSSun 
ing a single office in the given marker group) the 
following output line: 

25444 

(2) A message unit call entered as: 

135237 
117537 
214037 
031234 

which is a call from office 3 of the given marker 
group (identified in the tape identity entries) 
fi'On calling line 1234 and extending froin. 17.5 
Iniinutes to 35.2 rainutes. The billing index (4) 
We Will aSSunie Will cause the calculation of 8.7 
minutes of elapsed time to indicate 12 message 
units so that the computer will form and cause 
to be perforated on the number 3 perforator 
(Sorted by office When the marker group contains 
more than one office) two output lines: 

201234 
000012 

(3) A message unit call entered as: 

101673 
281021 
156273 
213073 
005444 

is one very similar to Example No. 1 except that 
it also includes an hour entry. The elapsed time 
is calculated as follows: 

--01.6 
--60.0 
-56.2 

-- 5.4 

If this in combination with the billing index in 
dicates 3 message unit calls then the output will 
be: . 

135444 
(4) A message unit call night appear as: 

101652 
281899 
156252 
213052 
005444 

The Second line in this case is known as an ir 
regular hour entry and While it does not show the 
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4. 
actual hour it nevertheless sets the hour circuit 
back an hour so that the calculation is identical 
With Example No. 3 and the output line will be: 

135444 

(5) Should a call appear as follows: 

101,657 
281021 
281,020 
56257 
23057 
005444 

then the calculation of elapsed time would be as 
follows: 

-- 01.6 
--120.0 
- 56.2 

-- 65.4 
ASSunning that this elapsed time will indicate 27 
IeSSage units, the output becomes: 

235444 
000027 

(6) If the line 5444 of Example No. 1 were 
under observation, then the input to the com 
puter Would be as follows: 

135246 
131746 
243046 
005444 
05.133 
00000 

The entry index (the B digit of the first line of 
the initial entry) is 4 instead of 1 as in the first 
example, and tWO Supplementary lines giving de 
tails of the called number are added. In this case 
the computer forms and causes to be perforated 
on the number 5 perforator, as before, the output 
line: 

125444 

This is billing information and will eventually be 
the data from which the customer's bill is made 

9. 
In addition the computer forms and causes to 

be perforated on the line observation tape the 
following: 

105444 
062511 
05133 
01.0000 
0004:02 

This is supervisory information and is not used 
in forming bills but goes to company officials for 
various purposes Such as routine checking, or for 
anSWelting complaints, etc. The second line is 
formed by a trainslator from an assumed date 
(15), hour (21) and answer time (31). The third 
and fourth lines are copies of the last two lines 
of the assenbled call and the last line has a rec 
ord of the message unit index (0), the chargeable 
time (04-rounded off from 3.5) and the number 
of message units charged (02). 

(7) In Example No. 6 if the third line had been 
233046 instead of 243046 then a message unit de 
tail call is indicated. In Such case the output 
line Will be 125444 as before and the five-line de 
tail information record will be exactly the same 
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except that it will be perforated on the Miu. 
tape instead of the ILO tape and Will eventually 
go to the busineSS Office instead of to the cuS 
torner. 

(8) A detail call read from the inconing tape 
aS 

135213 
131713 
239013 
005444 
O51133 
01.0000 

will be processed and distributed to the detail eal 
Output tape as: 

105444 
06251 
O51.33 
00000 
O00400 

The first line of this output gives the caling line 
number. The second line is the start time line 
which is synthesized from the day (15), the hour 
(21) and minutes (31). The third aind furth 
lines are copies of the last two lines of the call as 
entered and the last line shows the chargeable 
time as 04 minutes. Note the difference between 
this and Example No. 6 where the number of 
neSSage unitS (02) appeared as the last two digits 
of the last line. In the present case the message 
billing index (9) in the third line 239013 of the 
entries read from the inconing tape is a means 
Which causes the last two digits of the last, line 
of the processed call perforated on the detail call 
tape to be blanked out as 00. 

(9) With a very slight difference, the digit, 4. 
instead of the digit 3 as the B (or second) digit 
of the first line of the initial entry as: 

3523 
31713 

249.13 
005444 
05.133 
00000 

the following record: 
0544.4 
0625. 
O51133 
01.0000 
O004.00 

will be perforated in both the line observing out 
put tape and the detail call tape. 
There are many variations of the above-de 

Scribed patterns to take care of many operating 
contingencies and which need not be described 
in detail. One of the important circuits of the 
computer but Waich in fact, gets less use than 
others is the so-called straddle circuit for taking 
care of a variety of calls which are incomplete 
On one tape and which are nainly recorded so 
that an operator or clerk may investigate the 
tapes and correlate the data mentally or prepare 
for billing the charges by hand or otherwise. 

In general, the coinputer consists of a plurality 
of registers into which Goth items of Specific in 
formation and iteins of general info:mation may 
be entered, a, calculator, steering means, line 
forming pattern means and distributing means. 
Specific details of a call are entered the elapsed 
time is calculated and his is Weighted, rounded 
off and converted into charges, either chargeable 
time or a number of message units. 
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Again, generally the first items of information 

entered in the connputer are the recorder number, 
the hour and the day, and these are registered be 
fore any specific problem is presented for calcu 
iation and remain registered until a complete 
group (for a single call identity index) of calls 
has been processed. During the processing of 
this group the hour and the day registrations are 
changed from tine to time by the occurrence of 
an hour entry found anong the Scattered items 
of Specific inforination. 
The first of the Specific items of information to 

he registered are the two items fiXing the start 
and end of the custoner use of the facilities and 
from these the calculator derives the elapsed 
time and transmits this to an elapsed time reg 
ister where it is held under control of an output 
control circuit. Generally the elapsed time may 
be calculated and registered before the initial en 
try giving other details of the customer use can 
be completely registered and the output lines 
formed and tranSinited. To save time, an over 
apping arrangement is employed, whereby after 
a calculation has been made and tine elapsed time 
has been transferred to the elapsed tine register 
but before the computer has transmitted the pat 
teined lines to an output tape, the tire element 
lines of the next call are entered in the calculator. 
After the complete information has been reg 

istered in the Computer, the Output COIntrol Will 
cause the selection of a particular Output chara 
nel and Wiil transignit thereto the patterned lines 
Sich as those explaiines hereirabove. 
The circuits are conpex and aire characterized 

by a great many check circuits for insuring ac 
curacy. It is believed that the operation of this 
processing device can best be seen through a Short 
description of the many novel features incor 
porated therein. 
One of the objects of the invention is to provide 

safeguard means to revent the formation of a 
record Sed in the process of automatic account 
ing which might lead to errors and particularly 
to guarantee that the records about to be formed 
are in Satisfactory mechanical form to properly 
function in the next processing device in Which 
they will be used. 
In its preferred form, the present invention is 

employed in an automatic accounting System in 
Which charges inade against custoners for the 
use of certain facilities are processed through a 
piurality of steps to the final preparation of cus 
torners' bills. AS a Specific example of an auto 
inatic accounting SS Siena, a reSSage accounting 
Systern for preparing bills to be presented to Sub 
Sciribers for telephone use for the essages trans 
hitted is disclosed at least in part. The process 

used is to record on a tape items of information 
regarding the individual messages transmitted 
by the Various Subscribers to the System over a 
given period. This tage is then placed in a proc 
essing device known as an assembler in which the 
iteras of information for each message are assen 
bled SO that the Output of the asserabler contains 
a record of a large number of groups of items of 
information, each said group containing con 
plete inforination for one neSSage. his device 
knoWh as the assenbei consists essentially of a 
reader for reading off the various iterns of info 
imation found on the input tape and for then dis 
tributing Suchitegas of infortination to the various 
ones of ten recorders or perforators whereby a 
Sorting. On the decimal basis is carried out and 
ten output tapes are formed. These ten Output 
tages are then joined to form a Single tape to be 
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used as the input tape for the next step in the 
proceSS. 
In the assembler the record is processed twice 

So that a tens and a units Sort may be made Since 
each meSSage may be identified by a two-digit 
index number. 

. After the Separate items of information for 
each Inessage are thus assembled the tape 
formed by physically or mechanically joining the 
ten output tapes is used as the input tape in a 
processing device known as the coinputer. The 
computer responds to the quality or value of the 
Various items of information and coimputes vari 
OuS new items of information therefronn. By way 
of example, where the items of information 
include a disconnect time and an answer time 
the computer will calculate the elapsed time 
and in Some cases may translate this into an 
equivalent number of message units. The com 
puter also consists of a reader and a plurality 
of recorders or perforators so that again a sort 
ing takes place and a plurality of output tapes 
may be mechanically joined to form a new tape 
to be used as the input tape of another processing 
unit. 
The next processing unit to be used is known 

as a Sorter and this takes the various computed 
items of information and sorts them in accord 
ance With a custoiner index number, in this 
case Specifically the telephone subscriber's line 
number. If the telephone subscriber's line num 
ber is a foll r-digit number then four sorts have 
to be made, in each case the singie input tape 
being converted into ten output tapes which must 
then be joined mechanically to form a single 
input tape for the next processing step. 

In order to facilitate the mechanical joining 
of the output tapes it is necessary in the start 
ing of each processing operation to insure that 
a Sufficient nunnber of splice pattern codes are 
perforated in the leading end of each output 
tape So that when the leading end of one output 
tape is mechanically spliced to the trailing end 
of another, there will be a continuous line of 
perforated codes in the single tape thus formed 
Which Will allow the tape to pass through the 
reader of the next processing device. 
The present invention consists of a means 

for insuring or guaranteeing that a sufficient 
number of splice pattern codes have been per 
forated in the leading end of every one of the 
plurality of tapes formed by one of these pro 
cessing devices. Each such device is, therefore, 
equipped first, with a means for starting the 
notors of the various devices such as the reader 
and the perforators, Second, with a means for 
causing the tape ends to be perforated, and third, 
With a start means for starting the functional 
operation of the device. The invention consists 
of means for preventing the functional start key 
from becoming effective until after the notors 
have been Started and until after the tape ends 
have been perforated. It Will be understood that 
if it were possible to start the functional opera 
tion of a device before the tape ends Were per 
forated with the Splice pattern that in the 
mechanical joining of the output tapes. Some of 
the information would become mutiliated and, 
therefore, certain subscriber charges would be 
garbled or recorded erroneously. 
The effective operation of the functional Start 

means, therefore, is made dependent upon the 
Successful and complete Operatio of the per 
forators of each processing unit. The discloSure 
in the present application is of the circuits 75 round has six dayS. 
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8 
employed in the processing device known as the 

In this device there inay be as many 
aS nineteen perforators. Since the output of 
the computer not only classifies the various 
in eSSages COInputed but may also Sort then on 
a digital or sonine other basis, here, as in other 
devices of the accounting System, there is what 
is known as a spreading operation by which is 
meant that a particular iten of information 
destined to be placed on each of the output 
tapes is caused to be sequentially perforated in 
each of Such tapes. The splice pattern code, for 
instance, is One Which must be placed on each of 
the output tapes and hence the Spreading 
Operation must take place and this is automatic 
in that When it has once been started no other 
Operation of the device can disturb or hinder 
the completion of this spreading operation. 

Specifically, means is provided herein for 
insuring that a minimum number of splice pat 
terriS is perforated in each output tape. Means 
are, therefore, provided for making a rininimum 
of three Spreads of nine spice patterns in each 
tape, that is for instance, the first perforator in 
line Will be operated to perforate the splice pat 
tern code nine times in its tape and then the 
Second perforator in line Will be automatically 
Operated in the Sarine manner and So on until 
each of the perforators to be used has auto 
Inatically perforated this splice pattern nine 
ti?ines in its tape and this spreading operation 
Will be automatically carried through three times 
to insure a minimum of twenty-seven splice 
pattern codes on each output tape end. If the 
means for starting this automatic operation (the 
PTE, perforate tape end key) has been restored, 
then at the end of this spreading operation the 
functional start key may become effective, so 
that when the start key has been operated, it 
Will immediately start the functional operation 
of the device. 
A feature of the invention, therefore, is the 

Combination of a record scanner, a plurality of 
devices for producing records, a manual means 
for Starting an automatic operation for prepar 
ing each of the said plurality of devices, a 
manual start means for functional operation, 
and means under control of said first manual 
means for rendering Said second-named Inanual 
Start means effective to produce records. 
Another feature of the invention is the use 

of start relay means to place the device into 
functional operation, said start relay means 
being placed under control of and made respon 
Sive to the start key only as a result of the 
restoration of the perforate tape end key and 
the completion thereafter of a given plurality of 
Spreading operations. 
A feature of the invention is a selective circuit 

popularly known as a funnel circuit for con 
trolling the employment of particular recorders 
of a plurality of available recorders as herein 
before set forth. The computer is provided with 
a single reader and a plurality of recorders each 
for preparing a Separate outgoing tape. For 
the purpose of preparing toll or detaiied tapes, 
there are as many as six recorders provided so 
that Sorting by days may be acCO::plished, it 
being contenplated that no inconing tape Will 
be for a “round' of greatei than six dayS. 
Where the billing period is divided into six 
rounds per month, there are generally five days 
per round but on the last round of a month 
in which there are thirty-one dayS. Such a 

Now, the trafic nay be so 
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heavy that the tape will be severed each day and 
hence only a single day's business will be 
processed at a time. In that case, by way of 
example, if the tape containing the records for 
the twelfth of the month is being processed, the 
dials will be set as follows: 

Round 2 
First day of round 2 
Last day of round 2 

For reference purposes the days of a round 
may be tabulated as follows: 

Days of Round-------------------------- 2 3 4 5 

Round Calendar Days 

2 3 4 5 - 
7 | 8 || 9 || 0 
12 3 4 5 - 
17 8 1920 - 
22 23 24 25 - 
27 28 29 30 3. 

As another example, even in a busy office the 
week-end business might be Small so that a tape 
will be cut to include the business for Friday, 
Saturday and Sunday (assuming the first day of 
the month to have been a Sunday) in which case 
the dials may be set as follows: 

ROund 
First day of round i 
Last day of round 3 

In the first example above, only the No. 2 perfo 
rator would be used and in the Second case the 
Nos. 1, 2 and 3 perforators would be used. 

It is, therefore, unnecessary to prepare the 
leading and the trailing ends of the tapes in the 
recorders which will not be used and hence this 
funnel circuit, will respond to enable only the 
perforators which are expected to be used. 
In addition to this it Will be realized that the 

tape is generally severed at 3:00 a. m. So that 
in the first case there may be a few calls which 
will be for the third day of the third round. 
Since these will be very few in number they Will 
be automatically routed not to the No. 3 perfo 
rator but rather to the No. 2 perforator. In the 
Second example there may be a few Scattered 
calls for the fourth day of the Second round but 
these will be automatically funneled to the third 
day of the round. 
By the same token in the first example, if by 

any chance the inconing tape in the reader 
should report a call for the first day of the round, 
it will be funneled to the second perforator be 
catse the No. 1 perforator has not been enabled. 
A feature of the invention may, therefore, be 

stated to be a selective circuit for automatically 
routing information identified as belonging in 
an output tape whose perforator has not been 
enabled to the nearest numbered output tape 
whose perforator has been enabled. 
Another feature of the invention is the use of 

a progress or Walking circuit for controlling the 
sequential employment of the various perforators. 
In this progress circuit there is a Single relay 
permanently associated with each perforator and 
which controls the enablement thereof. When 
an item of information is being "spread' on all 
the output tapes these relays of the Walking cir 
cuit will be sequentially operated to Sequentially 
enable each of the perforators. However, it fre 
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quently occurs that for a given input, tape not 
all of the perforators Will be assigned for use as 
hereinbefore set forth. So that When a progress 
Circuit relay operates corresponding to a perfo 
rator which is not to be used then the chain must 
be advanced irinmediately. A feature of the in 
Wention then is a means common to the relays of 
the chain for advancing the chail and selective 
means for enabling said relay in substitution for 
those perforator circuits which remain unassigned 
for use. 
One instance of the use of this advancing 

means is in the control of the six perforators 
above mentioned assigned to the possible six days 
of a round. If, as explained, the second of the 
perforators available for this Service is the only 
One assigned for use in a given instance, then 
the chain advancing means Will be operated 
when the chain, relays for the Nos. 1, 3, 4, 5 and 
6 perforators are operated. 
Another featre of the invention is a Spread 

circuit for duplicating items of information on 
each of the outgoing tapes assigned for Service 
on any given project by sequentially perforating 
in each Said outgoing tapes a predetermined and 
counted number of said items. A spreading op 
eration is one in which a given item of informa 
tion is sequentially perforated on each of the out 
going tapes. An example of this may be seen 
in the tape end preparation, where the end of 
every outgoing tape which Will be used to record 
the information derived from a given incoming 
tape must have certain information perforated 
therein before the device as a whole may be en 
abled to Operate. In each case a plurality of 
Splice pattern codes and the tape identity in 
formation must be spread over such outgoing 
tapes. In some of the devices of the automatic 
accounting systern such items are spread one at 
a time while in other of the devices a plurality 
of codes are spread, that is, say nine, Splice code 
patterns are perforated in the first tape, then 
nine splice code patterns are perforated in the 
Second tape and So on until each Outgoing tape 
has been perforated in like anner. In Such a 
device a line count means is employed for count 
ing the Iines perforated on each tape. 
A feature of the invention may, therefore, be 

stated to be the combination of a line counting 
means and a progress circuit for sequentially con 
necting the Various outlet perforators to the cir 
cuit. Whereby a block (a counted nuisaber of lines) 
may be spread on the outgoing tapes. 

In the spread control means, the spreading op 
eration may be Started by the temporary opera 
tion of a manual key and once having been 
started will continue automatically until con 
pleted. If during the operation the said key is re 
stored, then at the end of the operation the auto 
matic Operation will come to a stop. If, however, 
the key has not been restored, then a new spread. 
ing operation will be started. 
As an extension of the feature above described, 

an additional counting means is provided to 
count a predetermined number of blocks spread 
On the outgoing tapes, so that a complete spread 
ing operation will comprise the sequential appli 
cation of a block of given codes on each of the 
Outgoing tapes a given number of times. In one 
application of this principle a block of nine splice 
pattern codes is spread on the outgoing tapes and 
this is repeated three times so that one spread 
ing operation results in placing twenty-seven 
Splice pattern codes on each tape. If the tape 
end key has not been restored before this opera 
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tion has been completed, then the operation will 
be repeated so that the tape end preparation Will 
result in the perforation of twenty-Seven Splice 
patteria codes or any greater multiple of nine 
lines. 
Another feature of the invention may, there 

fore, be stated to be the combination of a Se 
quence or progress circuit for Sequentially con 
necting each of the outgoing tape perforators 
to the circuit, a counting means for counting 
the number of lines perforated in an outgoing 
tape on each such connection and another count 
ing means for counting a predetermined number 
of complete operations of said sequence circuit. 
The drawings consist of eighteen sheets hav 

ing twenty-two figures as follows: 
Fig. 1 is a perspective view of the racks and 

cabinets in which the device of the present in 
wention is housed and is intended to give a gen 
eral view of the device; 

Fig. 2 is a highly schematic showing of the 
basic switching circuit employed herein; 

Fig. 3 is a block diagram showing how FigS. 
4 to 13, inclusive, may be placed to form a more 
detailed but yet a schematic-like use of the ele 
ments of the present invention and in which: 

Fig. 4 shows the reader and the reading re 
lays by which the input tape is Scanned; 

Fig. 5 indicates the location in the circuit ar 
rangement of the reader line count means, the 
reading relay translator and the control circuits; 

Fig. 6 shows a number of register connectors 
and indicates the disconnect time register; 

Fig. 7 likewise shows a number of register 
connectors and indicates the answer time and 
the recorder register; 

Fig. 8 shows the calling number register, the 
area, and called office register, the called number 
register, the billing index register and the day 
and junctor register and decimal translator; 

Fig. 9 shows the call type translator, the day 
register, the time release register, the day reg 
ister translator, the straddle output register, the 
start time line register, the earlier hour regis 
ter, the hour transfer check connector, the dis 
connect register, the disconnect day register, the 
start time line register connector and the time 
pattern register; 

Fig. 10 shows the adder, that part of the com 
puter which performs the mathematical func 
tions thereof; 

Fig. 11 shows the output class register, the 
sort class connector, the entry Spread progreSS 
circuit, the office assignment pattern connector, 
the set-up switches and the line pattern con 
nector for the end of tape perforation; 

Fig. 12 shows the chargeable time register, the 
chargeable time translator, the message units 
register, the message units formula, device, the 
message units formula, connector and the line 
pattern connector for call-entries; and 

Fig. 13 shows the elapsed time translator, the 
day sort control, the perforator register, the 
perforator control, part of the line pattern con 
nector for call entries, the check circuit therefor 
and indicates two of a plurality of perforator 
connectors and the associated perforators; 

Fig. 14 is a schematic circuit diagram show 
ing the essential parts of the circuit for insur 
ing that the tape ends of the outgoing tapes are 
properly prepared before the machine is placed 
in functional Operation; 

Fig. 15 is a block diagram showing how Figs. 
16 to 22, inclusive, may be placed to form a 
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2 
Complete Schematic circuit diagram illustrating 
particular features of the invention and in which: 

Fig. 16 shows the perforator line count circuit; 
Fig. 17 shows part of the entry spread progress 

Control circuit, the reperforator control circuit 
and a portion of the entry spread progress cir 
cuit; 

Fig. 18 shows another portion of the entry 
Spread progress circuit; 

Fig. 19 shows still more of the entry spread 
progreSS circuit together with the tape end per 
forate control circuit, the off-normal and start 
circuit, the day register translator and an indi 
cation of the set-up switches; 

Fig. 20 has an indication of the calling num 
ber register and portions of the entry spread 
progress circuit, the perforator register circuit 
and the perforator connector circuit, as Weil as 
indications of certain of the perforators; 

Fig. 21 shows a portion of the entry spread 
progress circuit, the perforator register, the per 
forator connector and indications of certain of 
the perforators; and 

Fig. 22 shows the remaining portions of the 
entry spread progress circuit, the perforator. 
register, the perforator connector and certain 
of the perforators, as Well as the day sort con 
trol, the motor control, the line pattern Con 
nector and a portion of the entry spread progress 
control circuit. 
In the following description the various relays 

are designated by both letters and numerals 
which have come to have certain significance to 
persons familiar with the technical details of the 
disclosed arrangements. By way of example, the 
reading relays are known as the A9, A? and A2 
relays for the first group thereof used to register 
the A digit of the six-digit line used in the auto 
matic accounting system tapes. In the present 
case, there are three relays in the first or A set 
and five relays such as the B, B, B2, B4 and B 
relays in each of the remaining five SetS. In a 
great many cases a relay will have only such an 
alphabetic designation but in other cases it will 
have in addition a numerical designation which 
always consists of the figure number plus two 
other digits, whereby the location of a piece of ap 
paratus can be at once found by turning to the 
corresponding figure number. Where conductors 
are designated by numerals in addition to the 
usual alphabetic designation thereof the number 
used Will be a combination including the figure 
number wherein the conductor is first picked up 
in the tracing of a circuit and this number will 
be retained even though the conductors extend 
through another large number of circuits. An 
other convention used herein for the sake of 
clarity is a numbering scheme for the cables 
or bundles of conductors which must be carried 
over long distances. This is the use of a hy 
phenated number such as 29-118 indicating that 
this cable or bundle of conductors extends be 
tween Fig. 29 and Fig. 118. 

For obvious purposes, in certain cases, conduct. 
tors will bear the same alphabetic designation as: 
other apparatus. This is not to be taken as a 
duplication of the designation but will be readily 
understood that such a conductor bears an in 
timate relation to the other piece of apparatus. 

Similar logical means for designating various 
elements of the circuits will be found in the draw 
ings and are used as an aid to the clear under 
standing of the present arrangement. 
The apparatus used in constructing the device 

of the present invention is mostly standard.com 
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munication apparatus, details of which may be 
found in the following references: 
The relays aire of types shown in patents: 

1,156,671, E. B. Craft.-------------- Oct. 12, 1915 
1,633,576, C. H. Franks---------- June 28, 1927 
1,652,489, E. D. Mead.----------- Dec. 13, 1927 
1,652,490, D. D. Miller------------ Dec. 13, 1927 
1,652,491, D. D. Miller------------ Dec. 13, 1927 
2,169,551, C. E. Baker------- - - - - - Aug. 15, 1939 
2,178,656, P. W. Swenson.---------- Nov. 7, 1939 
2,323,961, F. A. Zupa-------------- July 13, 1943 
The reader is disclosed in application Serial No. 

666,280, May 1, 1946, W. W. Carpenter. 
Other apparatus is of conventional design. 
This application is one of a group of applica 

tions all disclosing features of the same device. 
The Joel application contains a full and con 
plete description of all the circuit details, as well 
as a short description of several of the features 
thereof, while the remaining applications, in 
cluding the present, of this group each contain 
short descriptions of several other features of the 
device and each relies upon the said Joel ap 
plication for the full and complete description of 
the circuit details of the device as a whole. The 
complete disclosure of the device of the present 
invention will, therefore, be found in the present 
and the following applications: 

Serial No. Filing Date Inventor 
--- --- ------------ 

101,087 June 24, 1949 A. E. Joel, Jr. 101,088 June 24, 1949 Joel-Rippere. 
101,084 June 24, 1949 Flint-Hague-Joel-Rippere. 
10,085 June 24, 1949 Flint-Joel. 
101,089 June 24, 1949 A. E. Hague. 
101,083 June 24, 1949 E. W. Flint. 
101,082 June 24, 1949 : Eppel-Joel 
101,090 June 24, 1949 Flague-Joel. 

Other applications covering parts of the same 
development having disclosures overlapping the 
present disclosure in certain respects but cover 
ing independent inventions, as claimed therein, 
are as follows: 
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at 02 and contain the set-up switches, the varia 
ous lamps and the keys used in investigating the 
condition of the computer at any time, particular 
ly after an alarm has been brought in. Two main 
alarm lamps 3 and 64 are indicated as being 
mounted near the top of the relay cabinets and 
are in Such a position that they can be seen from 
any part of the large room in which this piece of 
apparatus is mounted along with similar appear 
ing apparatus for the assembler, the sorter, the 
Summarizer and the printer. Shown in this view, 
there are six cabinets of which the first One fo5 
houses the reader. A ree below the reader 
holds a loing length of tape such as 97 which 
feeds into the reader above and after being proc 
essed is returned to and Wound on another reel. 
Each of the other cabinets Such as the right-hand 
end one 8 houses a pair of perforators. In each 
of these cabinets there is mounted a bin such as 
39 containing a long length of unperforated tape 

which after being processed by the perforator is 
fed into another bin 0. The computer may con 
tain as many as nineteen perforators as will be 
explained hereinafter and each customer charge 
as it is computed is sorted by being selectively 
perforated on One or another of the various out 
put tapes. 

General operation 

Fig. 2 is what night be termed a thumb nail 
sketch to explain the organization of the device 
forming the Subject-matter of the present in 
vention. It consists of a reader 233 for reading 
the perforations on all incoming tape 'epresent 
ing items of information comprising the gathered 
and aSSembled data for custones' or subscriber 
charges. As the various codes are sensed by the 
reader they are then distributed by means of the 
legister connectors 2 to registers 232. The 
registers here represent a tenporary holding 
means for the information, part of which is used 
for calculating purposes or for internal rear 
rangement and is reregistered and part of which 
is retained in its original fortin before being routed 
to output tapes. At any rate a selecting means, 

Issued sil Filing Date Inventor Pfight 

101,081 June 24, 1949 S. L. Eppel---------------------------------------------- 
38,927 July 15, 1948 J. W. Gooderham. --- 

788, 449 Nov. 28, 1947 W. W. Carpenter---------------- 2, 496, 150 

Other applications having some relation to the 
present disclosure in that such applications show 
details of the complete development of which the 
present is but a part are as follows: 

Serial No. Filing Date Inventor 

: 724,992 Jan. 29, 1947 Carpenter-Gooderham. 
759, 402 July 7, 1947 Carpenter-Collis. 

Dec. 22, 1947 Joel-King. 793,298 

It may be noted that the Joel-King application 
above discloses the Over-all plan of the automatic 
accounting System of which the present applica 
tion is a part. 

General appearance 
The general appearance of one embodiment of 

the invention is given in the perspective view 
in Fig. 1. There are two cabinets 9 and 
in Which the relays and other small apparatus are 
mounted. The key aind lamp panel are indicated 
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here shown as the line patten connector 253 is 
employed to glean from the registers selected bits 
and items of information and then through an 
other distributing arrangement, the perforator 
connector 284 to route the computed charge data 
to the various perforators 25 whereby a plurality 
Of Output tapes are formed. 
There are two communication channels, or 

trunks, one to transmit the incoming data from 
the reader to the registers and the other to trans 
mit the outgoing data from the registers to the 
tape perforators. The registers form the heart of . 
the device, for it is within this arrangement that, 
the information is processed and held ready for 
the output circuit to make its selection and its 
records. 
This Fig. 2 will then be regarded as a backbone 

or Skeleton for the more elaborate schematic 
ShOWI in Figs, 4 to 13, here arranged as shown 
in Fig. 3. 

In this general schematic of the system, the 
input or reading ineans is shown in Fig. 4. This 
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consists of a reader 400, a device essentially for 
the sensing of the twenty-eight code perforations 
in the automatic accounting System tape, in 
coming to this unit of the System and which had 
been produced as an output tape by the aSSen 
bler. The reader consists of an assemblage of 
twenty-eight pins which seek to pierce the holes 
perforated in corresponding positions of the tape, 
those which succesd, signaling the achievement 
by connecting ground to a corresponding COIl 
ductor and those whose path is blocked by un 
perforated tape holding their corresponding con 
ductors open. 
The twenty-eight conductors connected to the 

twenty-eight reader pins paSS through the Con 
tacts of the reader connector 33 by means of 
which they may be connected as determiined by 
the control circuits to the reading IrelayS. In the 
case of the first three of these conductors repre 
senting the code for the first of A digit, an addi 
tional break is placed in the path of these con 
ductoi's consisting of the make contacts of the 
ST3 start relay is 92 in the off-normal and start 
circuit 3 so that the A digit codes cannot oper 
ate the A digit reading relays until the device has 
been properly started and is in Satisfactory op 
eration. w 

The coded grounds are thus extended to and 
operate the reading relays during the reading in 
terval and so far as the registers into which the 
codes are read merely act to relay the ground sig 
inals from the reader. However, the reader closes 
but a single path. Whereas each ireading relay con 
trols a plurality of contact sets whereby the 
validity of a code may be tested and various other 
control circuits may be closed whereby the itein 
of information contained in a code being iread 
by the reader not only may be forwarded to a 
register but a part of the code ray be used for 
control and other operations. 
As clearly indicated in Fig. 4, the twenty-eight 

places of the code are alloted three for tine first, 
or A digit and five for each of the following five 
B, C, D, E and F digits. the A digit reading 
relays 434 consist of the A, A and A2 relays 
and are used to index the line read and to thus 
classify the information contained in the other 
five digits. 
By Way of example, a Zero in the A digit, sig 

naled by the operation of the A relay, may be a, 
Splice code or a Supplementary line of an initial 
entry, a 1 in the A digit, is a timing entry such 
as the disconnect or the answer tine, the 2 in 
the A digit may be the first line of an initial entry, 
one of the tape identity codes or some special 
code and lastly a 3, signaled by the simultaneous 
operation of all three A, A and A2 relays may 
be a Special Code Such as a tinned release at the 
disconnect time. 
Each of the remaining five digit groups of read 

ing relays Such as the 8 digit group 435 have five 
relays designated f, , 2, 3 and and are known 
as a two-out-of-five group, since the code to ex 
press any one of the ten digits consists of the 
energization of two out of the five available relays 
in Such a combination that the Sun of their des 
ignations equals the digit expressed. An excep 
tion to this general rule is that the operation of 
the 4 and the relays expresses the digit 0. 
The splice code 081010 is then expressed by the 

operation of the A relay in the A digit group 434, 
the Bf and B relays in the 3 digit group 395, the 
CE and C relays in the C digit group 46, the 
Di and Di relays in the D digit group 47, the 
Ee and EA relays in the E digit group 498 and 
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the F4 and F relays in the F digit group 4.09. 
Other codes are expressed in like manner. 
The tape identity codes are those which have 

the Same first three digitS 289 and Count from 
2891XX to 2899)KX so that in this case the 289 
is used for certain control purposes, the 1 to 9 
in the D digit for counting purposes and gen 
erally Only the last two, the E and F digits for 
actual information purposes. 
When it comes to the actual information codes, 

Such as the timing entries and the initial entries, 
then only the A digit is used for indexing pur 
pOSes and the rest are all used for true informa 
tion purposes. 
Other entries interspersed with the three in 

for national codes above, such as the hour entries 
contain actual information in only the last two 
or three digits and identification of the entry in 
the Cthers or at least in the first four or three 
thereof. 
The computer is prepared for operation by ad 

justing a plurality of set-up switches to ex 
preSS information concerning a tape to be proc 
eSSed. Such Switches are here represented by 
the E and F set-up switches 35 and fif, re 
Spectively, and by means of such switches the 
following infoi'Ination may be established: 

i. Sort of MU calls to be effected 
2. Marke' group-tens 
3. Marker group-units 
4. First recorder-tens 
5. First recorder-units 
6. i.a.St recorder-tens 
7. Last recorder-units 
8. Day of round-first 
9. Day of round-last 

10. Month-tens 
11. Month-units 
12. Round 

All of this information with the exception of 
the first Will be found in the tape identity codes 
and these codes inust check by automatic cir 
cuit Operation against the setting of the switches 
before Operation of the device may proceed. 

After the Set-up switches are adjusted and 
the incoming tape has been introduced in the 
reader the tape end key is operated temporarily 
and then the start key is operated. It is neces 
Saly to Operate the tape end key first because the 
ends of all output tapes must be prepared be 
fore the computer can go into operation and, 
therefore, the circuit is so arranged that until 
the tape end key has been operated and then 
restored the operation of the start key will be 
ineffective. Once the tape end key has been 
operated the operation becomes automatic and 
twenty-Seven or some multiple thereof of the 
Splice code will be perforated in all the output 
tapes. In accordance with certain arrangements 
Which Will be fully explained hereinafter, nine 
codes are spread over the output tapes and this 
is repeated three times. If the tape end key is 
restored before this operation is complete, then 
the Operation will halt after each output tape 
has had twenty-seven splice codes perforated 
therein, otherwise the operation will be auto 
22atically repeated. Thereafter, the start key 
Will be effective. 
In the lower part of Fig. 11 the rectangle f -02 

represents the entry spread progress circuit and 
consists of a Sequence arrangement known as a 
walking circuit, whereby the ten MU perforators 
are operated in turn followed in order by the 
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perforators for the straddlestape; the line:observi 
ing tape, the MU, detail tape, and the Six.detail 
tapes or any selection, of these which may be 
determined by the nature of the inconing tape 
and recorded on, the Sets-up. SWitches. These 
various perforators, or rather means to Sequen 
tially render them operative to perforate a given 
code are-here represented by the relayS. Such as 
the MUO relay: if 3 at the left to the DET6:relay 
f04 at the left. 
The control of this entry spread progreSS Cir 

cuit over the perforators is here shown Sche 
matically by the conductors such as the con 
ductor G5 controlled by the MU relay 3 
and the 6 conductor 96 controlled by the DET 
relay, i.e4 which may be effectively traced. OWer 
the path to through the dayssoit.control. 398 
and the perforator register 3 to the perforator 
connector relays such as the P-3 relay 392 
and the P-8 relay: 393. Thus, the perforators 
such. as the RERE.S. designated 398, and the 
EER.E.8 designated: 335 may be sequentially 
connected: to: the trunk for controlling the pers 
forations to be made. 
This trunk consisting of twenty-eight. Con 

ductors extends, from: the line pattern connector 
f58 through Fig.12 and Fig. 13 to the twenty 

eight, relays. A to E here shown as the perforator. 
check circuit. 36: 

The:08.1010 Splice pattern code...is formed in the 
line: pattern connector. 3, employed for the 
end of tap3 preparation. In this.rectangle, thera 
is indicated the: 84; relay, i.e.9:which will extend 
grounds; to; the: conductors of the: perforator 
code: trunk, described so that each perforator: as, 
it is sequentially connected to this trunk will, as 
before: Stated perforate a Series of nine: Splice 
pattern codesto: herepeated three times. 

It may now: be assumed that the tape end key 
is restored and: the Start key is operated So' that 
the device will go, into operation: Thea splice 
code on the end of the incoming tape; Will be 
passed through; the reader. until the: tape-identity. 
codes are encountered. These ace: nine: codes 
2891XXS. to, 2899XX, in Order. The first of these 
must have the tape index, 02, indicating that the 
incorning tape is one prepaired in a Second Sort 
operation by the assembler. In the computer 
hen the first code: encountered after the splice 
pattern is 289.102' and not other code. Will advance 
the operation: of this device to further. Oper 
ationS: , It may also beinoted at this point that 
no other', accounting. System: device will accept 
this taper except the printer, when set for verbatim 
printing. 
The tape-identity cades are then read by the 

reader, each, instirin, and the information they 
Carry is; checked against... the information: exa. 
pressed by... the settings of the switches. Such as 

said . .,, also here generally indicated by 
the rectangle, 9: Each of the codes 2891 to 2899, 
inclusive, will be expressed by...the-A, B.C. and D. 
digit raading, relayS. aid passed. to the tape.iden 
tity, progreSS. circuit. 5: Wherein...a series of re 
lays. Such-as-fi, relay, 52...and.I.9.relays 53. Will 
reSond aS. each iiie is checked. As eachine 
p'QWes. Satisfactory, a signal, is given over... the 
RS4 lead. 5:... to operate the RS is reader step 
relay is to properly advance, the tape-in the 
reader to the next code. Gr, the last. line the 
reader stap relay is not operated inamediately 
but held until this information can be spread on. 
the Gutput tap2S. Wher: the: full nine lines of 
the tags-idantity, cades, have been checked then 
the: IG, .idsatification: check relay is operated, 
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and this will start, the next operation by which 
the tape identification is spread on the pre 
pared ends of each output tape; the complete 
nine lines on one tape; and corresponding lines 
then repeated on the next tape under control of 
the entry spread progress circuit. 2. The TIE, 
tape, identification; ended relay 5 C5 operates 
after all the tape identification codes have been 
perforated in all tapes. 
The specific informations for each line. Oftape 

identification...is. derived from the Setting of the 
set-up Switches such as:00 and A. under.con 
trol of the line pattern connector. 8. for the 
end of tape, such information, being transmitted 
OVer the Output trunk to the perforatorS Such as 
304, and f305. 
The output... tape. ends having, been prepared 

and a reader. Step. relay having been...operated, 
the first code of the time group...having an item 
of general.information, is read. This is the re. 
corder number in the form 280XTU where, the D 
digit (X) is used to indicate that the recorder is 
a regular or an emergency unit and the E. and 
F digits provide the tens and units digits, of any 
recorder number from.00.to.19. 
The A digit, reading relays...are. Shown here...as 

exercising a control over the control circuits.506 
and these in turn over the paths; 5...and 6.09: as 
controlling the recorder register connector. 70. 
If no recorder. number has been registered then 
the RCRA-relay. 702 will be operated to register 
the D, E, and. E digits being read by the reader 
in appropriate: parts of the recorder. register 703; 
It may-be-noted at this time that. Where.there 
COrder number: Code is encountered agains at, the 
beginning of another Section of the incoming. 
tape, the RCCA comparing, relay. 704 will be op 
erated SO that the recorder number may become 
pared with the number.previously registered; 
The next code is the hour code 281TU, and 

now the control circuits 56; over the path 60f 
cause the: Operation of the hour register: Cons 
nector 62 to register in the earlier hour register 
900 this hour entry (generally:03). If this is as 
now aSSumed the first hour entry, then the 
HA-B relay 604 is operated to register the hour 
aS read. It may be noted that each SubSeguerit 
hour entry, 2810TU, is through the HOA-B re 
lay 603 whereby the value of the hour is reduced 
by 1 as it is transmitted to the earlier hour reg 
ister 900. 
The hour having been registered in the earlier 

hour register it is now transferred through the 
hour transfer check connector 9 to the current 
or disconnect hour register 92. This being the 
first hour entry Such transfer takes place: imme 
diately. Where, under other circumstances there 
is an existing registration in the disconnect hour 
register 992; then a check is made to see that the 
hour registered in the earlier hiour registeris One 
less in value than Suchi existing registration, and 
when this is proved the said existing registration 
is released and that in the earlier hour register 
900 is transferred to the disconnect hour register, 
902. 
The third and final item of general information 

is the calendar day code, in the form 2821TU, 
where.T. and Uistand-for-the-tehs-and-units digitS 
of the actuals calendar day. Again, the control. 
circuits; 596 over the path operate: the day 
register connector 695, and the registration...is 
made in the day, register 93. This is made in 
the decimal:code; there being four tens, relayStrepit 
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resenting the 0, 1, 2 and 3 for the tens digits of 
the calendar day and a full complement of ten 
units digits. When this registration is complete 
the computer is ready to proceed to its main 
duties. 

It may be noted that the central office tape 
having been passed through the assembler tWice, 
once on a units digit sort and once on a tens 
digit sort there may be as many as one-hundred 
sections in the 28902 tape coming to the con 
puter. These time group entries will follow the 
Splice code in every case and, therefore, the proc 
essing of each Section of a tape is preceded by 
the reading of these three, recorder, hour and day 
entries. During the processing of a tape Sec 
tion, there may be regular hour entries and these 
will adjust not only the hour registration but the 
day registration, for as the hour changes from 00 
to 23, at midnight, the date also changeS. This 
usually results in the diminution of the date by 1. 
but may entail a complete change, such as from 1 
to 31, 30, 29 or 28. 
The recorder, hour, and day entries are not 

copied on any one of the output tapes but the reg 
istrations are held available to the line pattern 
connector whereby bits of information are 
gleaned fron different Sources to form the re 
quired output lines. 
The computer acts as a sorting device to sort 

the various charges into different categories, 
such as message unit charges, toll charges, de 
tailed records, line observing records and irregu 
lar records as well as discards. In addition, in 
Single office marker groups the message unit CalS 
may be further sorted by one digit of their di 
rectory numbers. Tapes from multi-office marker 
groups must be sorted by offices. Where the in 
coming tape from the assembler contains records 
for more than one day the detail records may 
be sorted in days. The controls for these differ 
ent sorting operations are primarily responsive 
to the information in the initial entries and are 
further wested in the set-up Switches and certain 
auxiliary circuits as will more fully appear here 
inafter. 
A regular message unit (MU) call record con 

sists of three entries, the disconnect time, the 
answer time and the initial entry and it is not 
known that this is a message unit record until the 
initial entry is reached. However, the disconnect 
time and the answer time are registered and 
transmitted to the calculator and generally the 
elapsed time is calculated before the initial entry 
is registered. All three entries, however, inst 
bear the same call identity index. This is regis 
tered upon the registration of the disconnect time 
and the index With each of the next two entries is 
compared With it. 

Let us take as an example a call made by 
a. Subscriber at station SUmmit 6-5444, within 
the period covered by a record about to be proc 
essed. The initial entry for such a call, which 
happened to be made over a facility identified 
by the call identity index 27 Would be 

213027 
035444 

in which the message billing index (digit C of 
the first line) is assumed to be 3 and the office 
index (digit B of the second or first Supplemen 
tary line) is 3 and which combined with the 
marker group would identify the office SUmmit 6. 
Let it be assumed that the call was answered at 
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11.535 and the disconnect took place at 11.582. 
The answer timing entry Would then be 

153527 
and the disconnect timing entry Would be 

158227 

Now this call would have been assembled by 
the assembler and recorded in Such manner that 
it would now be read by the computer in the 
form: 

158227 
153527 
213027 
035444 

Therefore, the reader may now be assumed to 
read the first of these lines: 

158227 

The control circuits 506, over the path 600, cause 
the operation of the DTRA-B relay 705 in the 
timing entry register connector 6 so that the 
B, C and D digits thereof may be transmitted 
through the B, C, and D Sections of the dis 
connect time translator designated it, 9 and 
i E2, respectively, whereupon the three digits 
5, 8 and 2 are translated from the two-out-of 
five code to the biquinary code, which is per 
culiarly well adapted for calculation. After 
translation these three digits are transmitted 
to the adder 3 where they are registered in 
the TD (tens, disconnect), UD (units, discon 
nect) and PD (tenths, disconnect) adder relays. 
At the same time the disconnect time is trans 

mitted to the disconnect time register where a 
record of this data may be retained until it is 
certain that it is no longer needed. The air 
rangement of the disconnect time register 6i 
and the disconnect time translators fe80, 00 
and 2 is such that while both are operated by 
the reader, the latter are then held operated by 
the register 66. In this sense, the register is 
needed until the call has been disposed of. How 
ever, the register 606 has a regular output Which 
may not always be used. In a regular MU call 
it is not needed but in a detail call or an irregul 
lar call it will be needed. It is, therefore, reg 
istered in the disconnect time register until the 
processing of the data for this call is completed. 
The E and F digits 2 and 7, respectively, of 

this first line of the entry constitute the call 
identity index and must be registered to identify 
later entries of this same call. Accordingly, When 
this line is read by the reader the control cir 
cuits 506, over the path. 607, cause the opera 
tion of the DJR2 relay 68 whereby the E and 
F readings of the code are transmitted over path 
E9 to the call identity index register and decimal 

translator 800. The call identity index is, there 
fore, retained for reference purposes and for 
comparison with the call identity index readings 
of the succeeding entries of this call. 
When the disconnect time register 606 up 

check circuit and the call identity index register 
800 up-check circuits are closed showing a proper 
registration of this entry, the RSA reader step 
re'ay OO (circuits not indicated) is operated and 
the reader is advanced to read the next entry, 
the answer time. 
The answer time line 

153527 
is now read by the reader. The control circuits 
56, over path 60 now, cause the operation of 
the ATRA-B relay 707 whereby the B, C and 
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digits. 535i of this linearestransmitted to the 
B.C. and DaaSWertime: translators. 04, 05: 
and 006, respectively, for transmission on a 
biquinary basis to the TA, U.A. and PA.celayS. Gil 
tie: adder. O3. 
As soon as the adder up-check circuits...report 

a. Satisfactory registration the elapsed time Wii 
be calculated. The method. of, calculating...is to: 
express: the... addend in its natural form, the 
augend, as itS. nine's complement, to add in... as 
'One' in the lowest denominational Order and 
to, ignore; or throw away the 'carry one out 
of the . highest. denominational order;. Thus, 

5 

O 

Where:the disconnect. time is 58.2 and thie: answer: . 
time is: 53.5 the elapsed, time...is 4.7 and this is 
arrived at: by: adding: 

582. 
464. 

serye. 

04: 

wherein...the left-hand 1 is discarded So...that the 
result, becomes. 047. 
There are, however, other considerations, in 

calculating the elapsed tire and hence the Vale 
calculated in the tens order is carried through 
the hour tens agder. Oi"So that 6 (for 60 mill, 
utes) or SOme: multiple... thereof... may be; added : 
if there. have: been one or more: hour entries: 
betWeen the disconnect. entry and the answer. 
tine entry. In the presert case. We, aSSunethere 
have been no such entries; and hence: the value 0. 
is:transmitted through the hour-tens adder i38. 
without change; and the three: digits: 047 are 
brought, into , the elapsed. time-round-off trans 
lator 387, each to its corresponding: denominar 
tional order. In actual practice, ... a. Small time 
allowance: to...cover traffic, delay in establishing a 
connection. after the called party: has...answered 
and delay in recording the disconnect Signal. is 
made and then the call is rounded off to... the 
next higher minute. The details of these opera 
tion.S. carried out in the elapsed tirie round-off 
translator 39 are: described in detail herein 
after. The output of these: translators is 
chargeable: time and aS. Such Willi: be used as, 
described hereinafter: Thes, carry-out, from the 
tens translator goes into the control circuitS (not 
shown), for purposes to be described. The-carry 
out. O. Will; indicate a negative, result: while; the 
carry-out 1 Wii, indicate a normal positive result 
and will; constitute a signal. to...advance the ope 
erations. 
As in the case of the disconnect time, the: an 

SWertime also is registered in the answer time reg 
ister 8, When the answer time up-check circuit 
is closed the AUC relay: 709 is operated providing 
thie; Caidentity index also checks and the RS: 
reader step relay is also: operated to... advances 
the: reader to the first line of the initial entry. 

son. tie. Gisation of the ATRA-B. answer 
time: re?istar-?onnector relay. If a groin? is ex 
tended directly to the JCTi-JCU calindex.chieck 
connector relay 6, whereby the E and El digits 
of the answer: tinne. line. (constituting tie. call. 
identity: index) are extended for comparison with 
the call identity; index already registered; in the 
cal identity index register and decimal trans 
lator 800. If the comparison of these: numbers; 
proves them to be identical then a check circuit 
combined. With thies: uprCheck circuit. for the an 
swer: time register: 708. will cause: the operation 
of the readerstep control to advance: the tape in. 
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the: reader so that thes first line of the initial. 
entry may be read. 
The first line of the initial entry is now read. 

by the reader. The Adigit. is: 2 and since this 
has been assumed to be anMU record the B.digit. 
is: 1. The B digit in the first line of each initial 
entry: indicates the general character, message 
unit, detail or line, observing and will cause: the 
operation of a corresponding relay in the input 
class register. 589, which is of prime importance. 
in the later Operation of the Output class register 

: ... In this case: the control circuits 506 over 
the path 67 operate the CLRA-B relay 6. 
The value in the C digit, is transmitted to the 
billing index register... and they calindex check 
connector 6-2 is operated as beforesto, check the: 
call identity...index.in the register 80: 
The reader:line:count circuit. 58 may actually 

be considered part of the control circuits. 506 and 
is shown as being operated from the same Source 
and as having...a...control over these control cir. 
cuits. It functions to keep.a. count of the lines, 
of code: read for each.group, of lines constituting 
the charge: data for each call. It is a steering: 
means: and is shown as providing a path for the 
connector relays for the supplementary:liness of 
the initial entry. 
Thus, on the first supplementary line of the 

initial...entry which follows: the proper entry of 
the first line and the successful comparison of the 
call identity index, the reader line count circuit 
588 will calise the operation of the NRA-B-C 
calling. number connector relay 63. There. 
upon, the B, C, D, E and F digits of this Supple. 
In entiary line. Will.be's transferred to, and regis 
tered in the callinginumber register and decimal. 
translator. 32,...so: that the output line or lines 
are now ready, to be perforated...if everything has. 
been regular. . 
The B, C and 5 digits have output, paths: lead. 

ing through the sort class connector :0 to cons. 
trol... the Sorting of the call in accordance. With 
predetermined. Conditions, particularly as re 
COrded. On the:Setup. Switches, 
Mean While, during the reading. of the lines of 

the initial entity the computation of the elapsed 
time has taken place; so that during the regists 
tration of the last. Suppleinentary line... the out 
put is: prepared. Assuming everything to be. 
regular and the chargeable time to indicate nine. 
OrleSS: EneSSage units, then the charge data, be 
cones a. Single line: transmitted to the particular 
output perforator Selected by the sort, class con 
nector. . . and the value of the digit registered 
in the calling number register: 392. Under con 
trol of the output, class register: the DN directory. 
number pattern forming relay. 260 will be opers. 
ated to control the pattern of the output: 
The number of message: units, is calculated. 

from the computed chargeable time. The out. 
put of the elapsed time round-off translator 30 
is tiransmitted through the message units formula: 
circuit. 29, under control of its connector 22 
and the: Calculated message: units are registered. 
in the message units register: 23. It may be 
noted that the chargeable time;is in some-cases: 
also transmitted through the chargeable time: 
translator. 2A, and registered in the chargeable: 
time: register 25: where it is available, where; de 
tails: are Wanted. In the case under: assumption. 
it is not needed and will not be used: . However; 
thes number of message- units: calculated, and 
which have been assumed to be capable of being 
eXpreSSed in one digit, are available. Over: the:F 
pathi coming out. Of the messages units register: 
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f293. and are transmitted by the BK-A relay 
if 2 in the output class register to the B 
group of contacts of the DN relay 200 so that 
the B digit of the output line will contain the 
computed charge in message unitS. 
The calling line number is transmitted from 

the C, D, E and F parts of the calling number 
register 802 to the C, D, E and F contacts of the 
DN relay 200 so that these digits of the output 
line will contain this calling line number. 
The A digit of the output line is formed through 

the operation of one of the relays in the output 
class register f i? , such as the BK-B relay 

3 so that this is recorded as 1. 
Had the number of message units calculated 

been ten or over and, therefore, been capable of 
expression only in two decimal digits, then the 
output becomes a two-line entry. With the IDN 
pattern relay 20 operated for the first and the 
TMU relay 206 operated for the second line. 
In this case, the A digit of the first of these lines 
is recorded as 2 under control of the BK2-B 
relay 4, and the B digit is recorded as 0 under 
control of the same relay (path not shown). The 
C, D, E and F digits are derived as before from 
the calling number register 802. 
The second line is formed by the TMU relay 
26. The A and B digits both become 0 under 

control of one of the relays in the output class 
register such as the BK2-B relay 4. The 
computer connector and control circuit 8.5 may 
be set to operate through the call type translator 
907 to change the record in the B digit through 
the TMU relay 26 from a G to a 1 or 2. 
The C and D digits are invariably Zeros in this 

line under control of the DAB relay 5. 
: The E and F digits are supplied by the output 
of the message units register 253. 
As each output line is perforated the perfora 

tor check circuit i386 reports the progress of the 
operations to the perforator control circuits 39 
and after a complete set of charge data lines have 
been perforated on a selected output tape the 
individual and specific operating units are re 
leased and made ready for another call. IteraS 
of general information, such as the hour and the 
day are retained since this information is con 
mon to all the calls within a given Section of 
tape. In actual Service there is an Overlap oper 
ation of elements of the device, consisting of the 
release of the disconnect and answer registers 
as soon as it is determined that Sufficient infor 
mation has been stored for the perforation of an 
output tape. Thus, the disconnect and anSWer 
registers may be cleared before the computer has 
completed its task and the disconnect time and 
the answer time for the next call may be in 
process of being registered and may even be Com 
pletely registered before the remainder of the 
device is released. 

It is not necessary to describe in detail the 
complete operation in other types of calls. All 
calls or groups of items of information represent 
ing the data for each customer charge consistS of 
three items, a disconnect time, an answer time 
and an initial entry. In each ca.Se the tWO tin 
ing entries are entered first So that they may 
be placed in the adder at the earliest possible 
moment So that the computation of the elapsed 
time may be made as the remaining information 
is being entered. The Simplest case has been de 
scribed in which certain of the apparatus pro 
vided has not been used. In the more complex 
cases such as the toll or detail call the area, and 
called office register 803 and the called number 
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register 804 are called into use to store informa 
tion contained in the initial entry and from which 
information is gleaned by the pattern relays of 
Figs. 12 and 13 for forming the Output lines. . . 
One of the important items on all calls in which 

the details of the charge are reported is the start 
time line. This is a line coded from Six digits of 
the day, hour and minutes at which the call is 
started, generally speaking, the answer time. The 
tens and units digits of the calendar day are 
taken from the day register 93, passed through 
the connector 904 to the day register translator 
905 from which the tens digit is paSSed to the 
start time line register 906 for combination. With 
the minutes tens digit from the answer time tens 
translator i004 to form the B digit of the Start 
time line. In a similar manner, the hour tens 
digit is taken from the disconnect hour register 
92, passed through the start time line register 
connector 908 and combined in the start time 
line register with the minutes tens digit from 
translator OC4 to form the C digit of the start 
time line. The B and C digitS thus formed are 
transmitted to contacts of the TM pattern relay 
f398 for use as required. The D digit of the start 
time line is the units day digit and, therefore, is 
the F digit coming out of the day register tranSir 
lator 905. The E digit of the start time line is 
the units hour digit and, therefore, is the units 
digit taken from the current or disconnect hour 
register 902, passed through the start time line 
register connector 998 and registered in the time 
pattern register 99. The F digit of the start time 
line is the units digit of the minutes and COmeS 
from the units section of the answer time register 
78 and is passed through the start time line reg 
ister connector 98 and registered in the time 
pattern register 99. . . . . 
Thus, the main elements of the computer and 

their cooperative relationship to each other have 
been briefly noted and may be Summarized as 

The computer consists of a reader for 
reading off items of information from an incom 
ing tape, a plurality of registers and translators 
for storing the information, a calculator for com 
puting charges, a pattern circuit for SuperVising 
the lines of a computed charge and a plurality of 
perforators, selectively taken into service for re 
cording the Computed charges under control of 
the reader. 
Supplementary to these regularly employed 

elements is the straddle circuit Which has super 
Visory functions and acts to keep a constant 
Watch. On the Operations of the Computer So that 
if there is any deviation from regularity the con 
trol is Seized and the call is then disposed of under 
direct control of this circuit. Certain calls such 
as don't answer and busy calls are discarded and 
Others are recCrded on a Straddle tape where 
full details may be spread before a clerk for proper 
disposition. The important element in this cir 
cuit is the entry progress register which has a 
connection from each of the registers to report 
the proper operation thereof. Herein is shown, 
by Way of example, the path 64 leading from 
the disconnect time register 696 to the entry 
progress register 50 to report the proper entry 
of the disconnect time. Should the disconnect 
time fail of registration and the other elements 
Of the call be properly registered then the entry 
progreSS register Would report a call with only 
One timing entry and if this were at a leading 
tape end the straddle input register 5 would be 
operated, in turn operating the straddle output 

75 register So that details of the call would be re 
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ported on the straddle tape. There are numer 
ous circumstances by which the straddle circuit 
takes charge of the output circuit, dealing with 
"numerous causes of irregular calls, all of which 
are more fully described in the said Joel applica 
tion. 

Feature 1 

This feature has been set forth as a safety 
device whereby the functional operation of the 
computer cannot be started until the ends of the 
output tapes have been properly prepared so that 
none of the records produced may be mutilated. 
Since the trailing end of one output tape is gen 
erally spliced to the leading end of another Such 
tape, space must be left on all such ends for 
this mechanical joining and these spaces are per 
forated with what is known as splice pattern SO 
that proper registry may be achieved. There 
fore, a tape end preparation means is provided 
which will start a definite cycle of operations to 
place a definite minimum number of Splice codes 
on each and every one of the output tapes on 
Which it is expected that records Will be placed. 
When this cycle of operations is started it will 
automatically continue until completed and will 
be repeated until at the end of one of these cycles 
the tape end preparation starting means is found 
to be returned to normal. Then and only then 
will the means for starting the functional oper 
ation of the computer be effective. 
This is shown in a highly Schematic form in 

Fig. 14. Here, the MONB relay 433, part of the 
off-normal and start circuit, places a ground on 
conductor 40. Should the operator operate the 
machine start key 482 this would be ineffective 
because the circuit would be open at the right 
hand contact of the SK relay f 493. Therefore, 
it is necessary to achieve the operation of the 
SK relay 403 before the computer may be placed 
in functional operation. The only way in which 
this can be done is to operate the PTE prepare 
tape end key 434. This key will extend the 
ground on conductor 40 to the winding of the 
SP relay 45 and this relay will lock through 
its right-hand armature and contact to the 4: 
ground on conductor 4G4. The SP relay also 
closes a circuit for the operation of the SK relay 
403 but maintains the circuit through thema 
chine start key 492 open at its own left-hand 
armature and contact. Therefore, as long as the 
PTE key 404 is operated the SP relay 405 will 
remain operated. The SP relay will also remain 
operated after the PTE key f404 has been released 
until the AT3R relay 406 is operated to open 
the locking circuit thereof. In the detailed de- 3. 
Scription in the Said Joel case it will be found 
that the AT3R, all tapes three-rounds relay f6 
Will be Cperated only after three rounds of nine 
lines of splice pattern code have been perforated 
On the ends of all outgoing tapes which will be 
used with the particular incoming tape identified 
and checked by the Setting of the manual set-up 
switches. Therefore, after the PTE key has been 
operated, even though this is of a very temporary 
nature, the SP relay operates and locks and there 
after controls a complete cycle of tape end prepa 
ration. When this tape end preparation is com 
pleted, therefore, the AT3R relay 406 Will oper 
ate and release the SP relay 405. The SK relay 
upon operation locks through its left-hand con 
tact through the ground on conductor 49 and 
remains locked thereafter under control of the 
master off-normal relay 400. 
Thereafter, when the machine start key 402 is 

operated or upon the release of the SP relay, if 
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the machine start key f402 has been operated 
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: while this cycle of tape end preparation is under 
way, then the SPA relay 340 will be operated 
and locked to the groundson conductor it 40. The 
SPA3relay whose::function it is to signal that the 
splice patteria has been applied, therefore locks 
up during the remaining operation of the com 
?puter until released in accordance with certain 
other prearranged conditions. The SPA relay 
also opens the circuit of the PTE relay 404 so 
that an operation of the PTE key will be inef 
fective to again operate the SP relay during the 
functional operation of the computer and in this 
Way mutilation of the records. On the output tapes 
through the possibly inadvertent application of 
Splice pattern...is a Voided. 

Feature 2 
This feature is a control circuit which directs 

the tape end preparatioia and other items which 
are spread-over all the outgoing tapes:-to-only the 
perforators which are expected to be used. It has 
been set forth hereinbefore that the computer 
is equipped with nineteen perforators to thus 
tform nineteen, outgoing tapes. The first iten:of 
these perforators are used for the purpose of 
forming ten naessage unit tapes:0 to:9, inclusive. 
When the incoming tape is from a marker group 
containing but a single office, it is obvious that 
no Sorting by Offices is necessary and hence the 
opportunity is taken of sorting by some digit 
Such as the thousands, digit or the unitsi-digit of 
the calling line number. Therefore, whensort 
ing by thousands or illnits is being undertaken, 
all tea of the message unit perforators will be 
used. 

However, it may happen that the incoming tape 
in the reader of the computer is soae from a 
marker group, containing, let us say, three:offices 
and, therefore, the first sorting of the message 
unit calls being processed by the computer is by 
offices. In this-case only the number 0, number 1 
and number 2 perforators will be used and, there 
fore, the perforators 3 to 9. will remain idle dur 
ing the operation in connection with this particu 
lar incoming tape. 

This feature then includes a circuit known as 
the office assignment pattern connector consist 
ingressentially of a plurality of relays TC fito TC9 
shown in Figs. 17 and 18 which relays will bese 
lectively operated in accordance with the setting 
of the manlal set-up switches such as those shown 
in Fig. 14 and which are explained in detailin 
the said Joel application. In accordance with this 
arrangement, the marker group number which is 
part of the incoming tape identity information 
and which Will have to be checked against the 
Setting of the marker group switches will control 
the Selective operation of one of these TC. relays. 
Let us say in the ease justinentioned where the 
marker group contains; but three offices, that the 
Setting of the marker group switches will cause 
the operation of the TC2 relay, 700. The result 
of the operation of this relay will be described 
shortly hereinafter. 
When the device is first started the master off 

normal relay 904 will operate to place grounds 
on various conductors for various purposes as 
explained in the complete description. Now in 
accordance With the description of Fig. 14:when 
the PTE key is operated then the SP relay 900 
Will be operated-and as a consequence thereof the 
SPE relay 902 and the SPD relay if SO3 will be 
operated. As a results of this the ST5 startirelay 
701 Will respond to start the automatic opera 
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tions. The CKP relay 706 is originally operated 
through a back contact of a relay CKC (not 
shown), through an operated contact of the ST5 
relay TG 7. This, however, is only a starting 
condition and is not shown here. 
eration of the CKP relay throughout the remaind 
er of the operation is from a ground placed. On 
the conductor leading to itS Winding from any 
one of the pattern relays, two of which, the DN 
relay 2000 and the LTD relay 200, are shown 
in Fig. 20 and two others, the 08 relay 2203 and 
the 286 relay 2204, are indicated in Fig. 22. 
Now upon the operation of the SPE relay f92 

the ground supplied by the master off-normal 
relay 904 is extended through armature 2 and 
front contact of the SPE relay 902, the arma 
ture 2 and front contact of the STA relay Ted, 
armature f and back contact of the P relay 
704, armature 2 and back contact of the OA 

relay 705 to the winding of the MUD relay 706 
and this relay locks through its armature 3 and 
front contact and a chain circuit controlled by 
each of the other relays individual to the other 
eighteen perforators including the DET6 relay 
905 to the front contact and armature 4 of the 
SPE relay 1902. 
Upon the first operation of the CKP relay a 

circuit is extended from ground, armature and 
front contact of the CKP relay 706 through the 
:front contact and armature of the SPE relay 
902, back contact and armature 2 of the AV re 

lay 709, the front contact and armature 2 of 
the ST5 relay 1707, over the STA? conductor, 
through a chain circuit consisting of the arma 
tures and back contacts of the PLA to PLA8 
relays shown in Fig. 16, back over the STA con 
ductor to the winding of the STA relay 70, 
whereby the STA relay in effect checks the fact 
that the line count circuit is in properly released 
condition and that the AV advance relay is in re 
leased condition. 
On the next reading cycle upon the closure 

of the K4 contact a ground Will be extended 
over the front contact and armature of the 
ST5 relay T07, the LKL conductor, thence 
through a chain circuit including an armature 
and back contact of all of the PL to PL9 relays, 
a front contact and armature of the PLA relay 
60, the LK conductor to the LK relay 708. 

It may be noted that this relay will now operate 
and lock through a back contact of the AW relay 
709 and a back contact of the SKT relay 7 3 

which locking circuit is not shown here but is 
: mentioned to point out the fact that the LK 
relay will remain locked through the complete 
operation of the line count circuit and will not 
be released until nine lines have been perforated 
On the MUO perforator 2004. 

During this reading cycle and upon the oper 
ration of the LK relay a ground from the H5 
contact is extended through the front contact 
and armature 4 of the ST5 relay 707 to operate 
the PC relay 70 which thereby acts in the 
Same manner as one of the reader contacts. 
The PC relay 70 extends a ground through 
a chain circuit consisting of the back contacts 
and armatures of the PS relay 7 and the 
PS2 relay 72, armature 2 and front contact 
of the LK relay 08, the LKA conductor through 
a chain circuit controlled by the PLA to PLA8 
relays, back over the PL conductor, armature 
and front contact of the STA relay fi O, the 

PL conductor to operate the PL relay 600. 
The PL relay 600 locks through its front 

contact and armature 2, thence over the LKL 
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conductor and now through the armature and 
front contact of the LK relay 708, the back 
contact and armature of the PS relay 2005, the 
front contact and armature 3 of the LK relay 
f 708 whereby the locking circuit for the PL 
relays is held steadily closed until the LK relay 
1708 is released after nine lines have been 
counted. 
Also upon the operation of the STA relay i?, 

a circuit is extended from ground, armature 4 
and front contact of the LK relay 768, the 
armature 4 and front contact of the STA relay 
70 , through an up-check circuit controlled by 

this line of perforator selector relays including 
the MUO relay 706 and the DET6 relay 1905 
proving that one and one only of these relays 
has been operated, thence over armature 2 and 
back contact of the P relay 704, armature 
and back contact of the P2 relay fl02, armature 
2 and front contact of the MUO relay 706, arma 
ture and back contact of the OA relay 705, 
thence through the armature and front contact 
of the TC2 relay TG, assumed to be operated in 
this instance, through the PCD register relay 2002 
and the POA-B-C relay 2003 to connect the 
MU) parforator 2804 to the conductors over 
which the code will be transmitted. 
The operation of the SPE relay has released 

the CKC relay (not shown) and this in turn 
has released the CKP relay 06 at the end of 
a reading interval, so that now upon the oper 
ation of the PL relay a circuit may be traced 
from ground, the P contact of the reader 
through the armature 2 and back contact of 
the CKP relay f (6, the front contact and arma 
ture 3 of the ST5 relay 77, the armature and 
contact of the motor start relay 2202, the OP 
conductor coming into a chain circuit controlled 
by the PL to PL9 relays and extending now 
to the armature 3 and front contact of the PL 
relay over the L conductor which may be traced 
to an armature and front contact of the SPD 
relay 1903, thence over an armature and back 
contact of the TET relay 906 to operate the 08. 
relay 2203 and in parallel therewith the OP 
relay 3. The 08 relay 2203 is a line pattern 
relay similar to the DN relay 2000 and the LTD 
relay 200 and will have the same contact ar 
rangement. Therefore, it Will close a circuit to 
opcrate the CKP relay 796 again immediately. 
It will also close a circuit which will be similar 
in all respects to a circuit from ground, the 
armature of the PC relay 70, an armature 
and front contact of the pattern relay 08 Sim 
ilar to the armature 2 and front contact of the . 
IDN relay, 2000, the PA conductor leading to a 
chain circuit controlled by the PL relays and 
noW extended Over armature and front Con 
tact of the PL relay f 663 to operate the PLA 
relay 60. This relay will lock to the LKA 
conductor and at the same time open the PL 
conductor So as to release the STA relay 70. 
The PLA- relays, therefore, operate in a read 
ing interval Shortly after the start thereof. 
Upon the release of the STA relay a ground 

from armature 2 and front contact of the SPE 
relay 92 Will now be extended over armature 3 
and back contact of the STA relay f 10 , through 
armature 3 and back contact of the P2 relay 
T02, back contact and armature of the P3 

relay fo3 to operate the P relay T 04. This 
relay nOW closes a circuit through its armature 
3 and front Contact, the upper winding of the 
P2 relay 792 to the front contact and armature 
3 of the SPE relay 902 so that the P2 relay 
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will be ready to maintain the Pf relay operated 
and to-operate itself when the ground is removed. 
At the end of this reading interval the ground 

over conductor L is removed through the Ogen 
ing of the Pi contact and, therefore, the line 
pattern connector relay. In this instance, the 
'08 relay 2203 is released and that in turn re 
moves the ground from the PA conductor. So that 
ithe original operating circuit of the PLA.f relay 
its Of is opened. The PIA relay, however, is 
held locked over the LKA conductor which may 
be traced through the front-contact and arma 
liture 2 of the LK. relay through the armature 
5- and front contact of the ST5 relay -f and 
the back contact and armature 2 of the SKT 
-relay.fi 3. 

The PS relays such as the PS relay. 2035 and 
the PS relay 7 and the PS2 relay 2 oper 
ate shortly after the beginning of a reading-cycle 
though their circuits are not shown in this sche 
matic drawing. These relays operate in pairs, the 
iPS and the PS relays in one instance and the 
PS and PS2 relays in another instance, controlling 
odd and even circuits of the perforator selector 
relays. We are not concerned with this function 
at present but only the over-all effect of the PS 
relay. This relay, therefore, operates early in a 
reading cycle and, therefore, opens the locking 
circuit vested in the LKL conductor so that after 
the PLt relay has been operated it remains oper 
ated dependent upon the K4 conductor connected 
Over the front contact and armature of the 'ST5 
relay ft 0. Therefore, upon the opening of the 
original circuit for the operation of PL , this 
'relay releases and this happens at the end of a 
reading cycle. 
Shortly after the end of a reading cycle upon 

the release of the PC relay '79 a circuit is-es 
tablished from ground, the armature and back 
contact of this PC relay 78 over a front con 
tact and armature of either the PS relay 
or the PS2 relay 2 whichever has been oper 
ated during the previous reading cycle, thence 
Over the PL conductor and the chain contacts 
controlled by the PLA3 relays through the PLA 
relay 60? which is now operated to operate the 
PL2 relay 1602. Therefore, the PL2 relay oper 
ates during what is known as the open interval 
of the reader cycle So that on the next reader 
cycle ground from the Pi contact over the arma 
ture 2 and back contact of the CKP relay ft 36 
and the front contact and armature 3 of the ST5 
relay 707 may be extended over the OP conduc 
tor to the L2 conductor now extended through 
an armature and front contact of the SPD relay 
903 to again operate the 08 relay 2203. The 
renewed operation of this pattern relay will then 
again close a ground to the PA conductor where 
by the PLA2 relay 603 will be operated. It may 
be noted in all instances that when a relay such 
as the PL2 operates its opens the locking circuit 
for the PL? relay 600 and this relay releases and 
in a similar manner when the PLA2 relay 663 
operates it "opens the locking circuit of the Pi Al 
relay 60? and so this relay releases. Therefore, , 
the line count circuit advances with the PL re 
lays operating shortly after the end of a reading 
cycle to prepare the circuit for the selection of the 
pattern relay at the beginning of the next reader 
cycle and at this time: the correspondingly num 
bered PLA relay is operated and locked. At the 
-end of a reading cycle the PL relay is released 
but the correspondingly numbered PLA-relay re 
'mains locked. 

In this manner then during nine reading in 
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tervals the PL, to PL9 relays will be successively 
operated and through-the-corresponding nine-op 
erations of the 8 relay .2203 the splice code 
08.1010 is perforated in the tape in the MU9 
perforator 2004. 
During the ninth reading interval, ground is 

extended from the Pll contact-of-the reader over 
the armature 2 and back contact of the CKP re 
lay 3, the front contact and armature 3 of the 
ST5 relay. O7, the armature and front contact 
of the MST relay .2202, over the OP conductor 
now switched by the PL9 relay 64 to the L9 
conductor and this in the manner hereinbefore 
described will be extended to cause the operation 
of the G8 relay 2233 so that the MU0 perforator 
2004 will perforate a ninth line of the 08.1010 code 
on its tape. Upon the operation of the 03 relay 
2293 the PCS relay will extend-a"ground over its 
'armature and front contact and thence over-con 
tacts controlled by the 68 relay to the PA lead 
now switched by the PL9-relay 664 to the AW lead 
at this point occupying a similar circuit position 
as would a PLA9 relay. Therefore, instead of an 
other PLA relay being operated the ground will 
be extended to the AV advance relay is and 
cause its operation. The advance relay at its 
armature 2 opens the circuit for the STA relay 
- if to prevent its operation monentarily. The 
advance relay in operating opens the locking-cir 
cuit of the LK relay f1 38 so that this relay--now 
releases, thus releasing all of the relays which 
it has held locked up to this time such, by way of 
-example, as the PLA8 relay of 605 so that the cir 
cuit now returns to normal and will have to be 
restarted. This means that in the manner here 
inbefore described the STA relay f79 will again 
be operated upon the following release of the AW 
relay 69. With this operation of the STA re 
lay the ground extended to armature 3 of the P2 
relay 69 is removed and, therefore, the original 
operating ground for the P1 relay is opened. How 
ever, this relay remains operated from the master 
off-normal ground through the "armature 3 and 
front contact of the SPE relay 902, the upper 
winding of the P2 relay 762, the front contact 
and armature 3 of the Pi relay 704, the back 
contact and armature of the P3-relay f : 03 to the 
winding of the Pi relay ft 04. Now upon the 
operation of the STA relay 79 f, ground over 
armature 2 and front contact of the SPE relay 
f 902 is extended through the armature 2 and 
front contact of the STA relay 70, armature 
and front contact of the P relay 704, through 
armature and front contact of the MU9 relay 
- 703 to the winding of the MU relay 7 5. The 
MU relay will now lock to the circuit heretofore 
provided for the locking of the MU0 relay 196 
and at the same time open the locking circuit for 
this relay so that the MUG relay 706 releases. 
Now upon the operation of the TK relay 708, 

ground supplied by its armature 4 and front con 
tact is extended through the up-check circuit 
proving that the MU? relay alone in this series of 
'relays is operated through the armature 2 and 
front contact of the P-relay - 704, the armature 
2 and front contact of the P2 relay 702, the 
armature 2 and front contact of the MU relay 
if 5, the armature and front contact of the TC2 
relay f CO to the winding of the PD relay 235 
and the PA-B-C relay 27 so that the next 
perforator, the MUI perforator 2008, is enabled. 

In this manner the various perforators which 
are to be used will each be enabled in turn and 
while so enabled will be caused to perforate nine 
lines of-the-08:1010 code thereon. 
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We have assumed that the TC2 relay will be 
operated at the present time. This means that 
the MUD, the MU and the MU2 perforators will 
each be enabled and will each have its tape end 
prepared. However, when the regular course of 
operations in accordance with the plan herein de 
cribed is followed, the MU3 relay 8) will be 
operated in turn and when a ground is extended 
over its armature and front contact, it Will be 
switched by the TC2 relay in this instance to the 
common conductor 80 leading to the winding of 
the SKT relay 74 so that this relay will operate 
and will immediately place a grouild through its 
arnature 3 on the Winding of the AW relay 09 
to cause the advance to the next perforator relay. 
The perforator register relay 2 is and the perfo 
rator connector relay 2 are not operated at 
this time nor are any of the PL or PLA relayS 
of the line count circuit operated. On the next 
reading interval the MUA relay 82 will be op 
erated and again the TC relay will cause the op 
eration of the SKT relay instead of one of 
the perforator connector relays and thus the 
remaining MU relays will be operated in turn on 
Succeeding reader cycles but no perforations Will 
be made in the output tapes controlled thereby. 
At the end of the operation when the DET6 

relay is operated then upon the operation of the 
AV relay 709 and after the last reading cycle has 
been completed the ground on the J8 contact 
Will be extended over arnature 3 and front 
contact of the AV relay G9 to conductor 7 is 
which will be extended by arnature 3 and front 
contact of the DETS relay 995 through the back 
contact and armature of the ATS relay 22 
to the winding of the ATR relay 2235 so that 
this marks the completion of the perforating of 
one block of nine lines of Splice code on each of 
the tapes which will be used in the following op 
eration of the computer. 
Upon the operation of the ATR relay a cir 

cuit is closed from the arnature and front Con 
tact thereof, through the winding of the ATS 
relay 2200 to a ground supplied by the SP relay 
900 on the conductor 9 but the ATS relay 
cannot operate until the ground is removed from 
the front contact of arnature thereof at the 
end of the reading cycle. When this occurs, then 
the ATR, relay 225 will be inaintained ocerated 
in series with the Winding of the ATS relay 22 
and this relay in turn Will become operated. 
The SPE and SEPD relays which were described 

hereinbefore as operating in response to the op 
eration of the SP relay 99, have a locking circuit, 
not shown here out described in detail in the Said 
Joel application, which is controlled by the AT-R. 
and AT-S relayS. Therefore, upon the Operation 
of the ATAR relay 225, the SPE relay 92 and 
the SPD relay 903 will be momentarily released 
so as to open the locking circuit of the TOETS re 
lay 905, thus restoring the condition of these 
perforator Selector relays to normal whereupon 
the cycle of operations described will be started 
again and will be repeated in the same manner as 
that described. The ATR relay 825 and the 
ATS relay 22 will be maintained operated and 
at the end upon the next energization of the 
DET6 relay 95 a circuit will be established for 
the energization of the AT2R relay 2236 and 
thereafter the AT2S relay 220. 
At the end of the third cycle in which a third 

block of 08.1010 codes is perforated on the end of 
each tape the AT3R, relay 22; will be operated. 
As indicated in Fig. 14 upon the operation of 

the AT3R relay, the SP relay will be unlocked 
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and, therefore, the automatic preparation of the 
tape ends will cease if the PTE key has been 
previously restored to normal. 

If the PTE key has not been restored to nor 
mal the SP relay will remain operated, where 
upon the cycle of operations will be started again. 
The AT3R relay releases when the J8 cam con 
tact opens. 
Thus, it will be seen that since the narker group 

identified in the tape identity information on the 
end of the incoming tape and registered in the 
set-up switches will indicate that an office Sort 
into three MU tapes must be made and that, 
therefore, only three MU output tapes need be 
prepared, the TC2 relay will be operated under 
these conditions actually by the registration. On 
the set-up switches and, therefore, Will prevent 
the tape end preparation of those tapes made by 
the MU3 to MU9 perforators, inclusive. 
In a similar manner, the CDT; to CTS relays 

of Fig. 22 will control the DET to DET6 perfo 
rators so that if all of these Will not be used then 
the preparation of some may be skipped. For in 
stance, if the round as denoted by the Setting of 
the two SWitches 98 and f 908 is a round of only 
three days as denoted by the first and last day of 
round switches 999 and 940, respectively, then 
only three output tapes will be necessary and, 
therefore, only the DET, DET2 and the DET3 
perforators will be enabled. When the DET 
relay 3 f is operated then a ground over its 
armature 2 and front contact will be extended 
by the armature 3 and front contact of the CDT4 
relay 22.99 to the conductor 22 it to operate the 
SKT relay 74. This will cause the operation 
of the advance AV relay (9 So that in the ab 
sence of the line pattern connector relay 223 and 
the perforator connector relays for the DET4 
perforator the next relay in turn the DET5 relay 

2 will be operated. 
As another example of a spreading operation, 

Iet, it be assumed that after the tape identity in 
formation has been placed on all of the output 
tapes which are to be used at the end of opera 
tions and that the TET trailing end tape relay 
96 has been operated. In this case, when the 

Li conductor from the front contact of armature 
3 of the PL relay SO is grounded this ground 
Will now be extended over the arrnature and front 
contact of the TET relay 906, thence over the 
armature 4 and back contact of the ATS relay 
228 to the 286 pattern relay 224. This relay 
will place a code on the twenty-eight conductors 
going through the perforator connector so that 
the code 286000 will be placed on each one of the 
output tapes. 

It may be noted that in preparing the trailing 
tape end that the first block of nine codes placed 
thereon is the tape identity codes 2891XX to 
2899XX after which the ATS relay 22 will be 
operated. When the Second block of nine codes 
is to be perforated the skip splice code 286000 
is the first line to be perforated after which there 
Will be eight of the 0800 codes and following 
this the AT2S relay will be operated. The third 
block of nine codes will be solid 081010 splice 
codes. This may explain the reason for using 
the Supplerinentary counting Scheme consisting of 
the ATS to AT3R, relays so as to provide a tape 
end preparation of twenty-Seven lines. In the 
preparation of the leading end of the tape there 
are three solid blocks of splice code 081010 so that 
disregarding the difference between trailing end 
and leading end the following operations will take 
place. 
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As the line count circuit of Fig. 16 Operates, 
then the next operation will be signalled by the 
ground on conductor L2 which now is extended to 
the 08 relay 2203 instead of to the 286 relay 
2204 and the other counts of this line count cir 
cuit Will be similarly extended to operate the C8 
relay. Thus, it will be seen that on the trailing 
end of the tape when the spread of the splice 
pattern is to be made, the first code will be 
changed to 286000 and the other eight codes will 
be 08.1010 in regular order. At the end of this 
block of nine perforations the ATS relay 2200 
Will be operated so that upon the next round of 
operations the Li conductor extended over the 
front contact of the TET relay will now be fur 
ther extended over the front contact and arma 
ture 3 of the ATS relay 2200 so that all nine 
lines of this entry will be 08.010. 
NoW, One of the features of this so-called 

funnel circuit is a means for directing an item 
normally destined for one of the perforators 
which has not been enabled into one which has 
been enabled. By way of example, let us assume 
that the first day of round switch 1909 has been 
set at 2, the next day of round switch 1910 has 
been set at 3 and the round Switches 97 and 
908 have been set at 2. This means that if the 
computer circuits have been arranged to accom 
modate records made on the basis of six rounds 
in a month the device is now set to process the 
records for the 12th (the second day of round 2; 
the rounds are counted 0,1, 2, etc.) and the 13th 
(the third day of round 2). However, the tapes 
are cut in such a manner that records from 
3:00 A. M. On the 12th to 3:00 A. M. on the 
14th are included, So it appears that there will 
be a few records from midnight the 13th to 
3:00 A.M. on the 14th which statistically belong 
in the fourth day of round 2 and these will not 
be put on a separate tape but will be funneled to 
the output tape including the records for the 
third day of round 2. This is accomplished in 
the following manner. The DET2 perforator 22 
will be used for the records of the second day 
of the round and the DET3 perforator 222 will 
be used for the records for the third day of the 
round. The DET perforator 223, the DET4 
perforator 224, the DET5 perforator 225 and 
the DET6 perforator 227 will be left idle. The 
SPA relay f 93 extends a ground over the first 
day of round Switch 909 to the conductor 
marked 2 (Second day of round) to cause the 
energization of the CDT relay 228 so that in 
a spreading operation when the DET relay 94 
is operated the circuit from its front contact of 
armature 2 instead of being extended normally 
to enable the DET perforator 223 will now be 
routed to the common conductor 22 t0 to operate 
the SKT relay ft 4 for the purpose of skipping 
this perforator as hereinbefore described. 

In the same manner a ground extended by the 
SPA relay 93 will be extended through the 
last day of round Switch arm 90 to the No. 3 
conductor (third day of round) and thereover 
to the lower winding of the CDT4 relay 2209 and 
this relay in operating will further extend this 
ground over its arnature 2 and front contact 
to the winding of the CDT5 relay 229 and this 
again in turn will cause the operation of the 
CDT6 relay 2220. So that the DET, DET5 and 
DET6 perforators are rendered ineffective and 
any attempt to place an item of information 
Over - one of these perforators will be skipped 
through the operation of the LL relay 79. 
: Now, when an item is to be perforated on one 
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of the DET perforators then the day register 
translator 915 will translate the date (let us 
aSSume the 12th) into a ground placed on the 
DT2 conductor (day 2, round 2) So that this 
ground may be extended over armature 4 and 
back contact of the CDT2 relay 222 to enable 
the DET2 perforator 22. In a similar man 
ner that day register translator 95 Will trans 
late the 13th into a grounding of the DT con 
ductors which will be extended over armature 4. 
and back contact of the CDT3 relay 2222 to 
enable the DET3 perforator 222. If an item 
comes in characterized by the date 14 then the 
day register translator will translate this into 
a grounding of the DT4 conductor which is con 
nected to arrnature of the CDT4 relay 2209. 
This relay, however, is operated at this time. So 
the ground is extended over its armature 4 and 
front contact, hence over the armature 4 and 
front contact of the CDI j relay 229, the arma 
ture 2 and front contact of the CDT6 relay. 220, 
the arriaature 5 and front contact of the CDT5 
relay 229, the armature 5 and front contact of 
the CDT4 relay 2209, the armature 5 and back 
contact Of the CDT3 relay 2222 to enable the 
DET3 perforator 222. Thus, an item for the 
14th Or the fourth day of round 2 is funneled to 
the perforator making the records for the third 
day of round 2. - 
As another example and aSSuming that in some 

manner an item dated the llth (first day of round 
2) was processed, then the day register translator. 
F95 Would ground a conductor No. 3 extend 
ing into the round Switch 907 which will be in 
Connection. With this particular conductor (the 
SWitch arm is shown in the off position and count 
ing in a clockwise direction 0, 1, 2, the switch 
arm will be in connection with conductor No. 3), 
thence over the DT conductor to armature 2 and 
front contact of the CDT relay 228, thence to 
armature 4 and back contact of the CDT2 relay 
222 to enable the DET2 perforator so that an 
item for the first day of round will be automati 
cally funneled to the perforator recording item 
for the Second day of the round. 
The internal arrangements of the day register 

translator are fully set forth in the said Joel 
application. 

Feditatre 3 

This has been stated as a sequence or walk 
ing circuit used for gaining access to each of 
the perforators in turn especially in spreading. 
an item of general information on all output 
tapes. The circuit consists generally of the nine 
teen relayS NU0 to DET6 hereinbefore described. 
As an essential part of the control there are pro 
vided three relays Pl, P2 and P3 which translate 
Successive impulses provided by the action of 
the STA relay 70 into alternate (odd and even) 
access to two pairs of conductors controlled by: 
these walking circuit relays so that upon the op 
eration of one the circuits for the next are pre 
pared. After the automatic operation has been 
started and one of these, say the MUO relay 
75, has been operated, then the release of the 
STA relay 7 of operates the P or the P3 relay 
and prepares the circuit for the next relay in 
succession, say the MU? relay 715. i 
This walking circuit in combination with the 

means for operating the SKT relay Ti 4 or the 
LL relay 119 for skipping the unassigned per 
forators has been described in some detail here 
inbefore. 
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Feature 4 

This feature has been set forth as the combina 
tion of a line counting means and a progress cir 
cuit for Sequentially connecting the various out 
let perforators to a code control circuit where 
by a block of a counted number of lines may be 
Spread on all the output tapes and as an exten 
Sion of this arrangement the further combina 
tion with an auxiliary counting means for count 
ing the number of Said blocks. This has been 
fully described hereinabove. The line count 
ing circuit consists of the PL, and PLA relays of 
Fig. 16 and the auxiliary counting circuit consists 
of the ATR to AT3R, the ATS and the AT2S 
relays of Fig. 22. 
This arrangement is a generic form of the safe 

ty circuit also set forth in the said Eppel applica 
tion, wherein certain specific improvements are 
disclosed, 
What is claimed is: 
1. The combination of a record scanner, a plu 

rality of devices for producing records, a manual 
means for starting an automatic operation for 
preparing each of the said plurality of devices 
but not effecting actuation of a means to produce 
a record, a manual start means for starting the 
operation of Said Scanner and said record produc 
ing devices and means under control of said first 
manual means for rendering said second-named 
manual start means actuative to effect record 

9. 
2. The combination of a record Scanner, a plu 

rality of devices for producing records, a circuit 
responsive to records scanned by said scanner for 
selecting one of said record producing devices 
and for recording thereon the said scanned rec 
ord, automatic means for sequentially producing 
a precautionary record on each of said record 
producing devices, a manual means for starting 
said automatic means, a manual means for start 
ing the operation of said circuit and means under 
control of and dependent upon a complete cycle 
of operation of said automatic means for render 
ing said circuit starting means effective to pro 
duce records. - 

3. In a device for processing coded items of 
information recorded, on a continuous strip, by 
sorting, translating, computing or otherwise re 
arranging said coded items of information on a 
plurality of other continuous strips, a plurality 
of recorders each for recording items of informa 
tion on one of said other continuous strips, a 
start key for-placing said device into operation, 
an automatic circuit arrangement for Sequen 
tially enabling said recorders for preparing the 
said plurality of other continuous strips in readi 
ness to receive said processed items of informar, 
tion, a circuit for synthesizing a special code for 
recording on said other continuous strips, said 
automatic circuit having means to connect Said 
synthesizing circuit to each said recorder in turn, 
and means responsive to the operation of Said 
preparing means for rendering said start key 
effective to produce a record. 

4. In a device for processing coded items of 
information recorded by perforated codes on a 
continuous strip by sorting, translating, comput 
ing or otherwise rearranging said coded items of 
information on a plurality of other continuous 
strips, said device comprising a reader for reading 
off items of information on said continuous strip, 
and a plurality of perforators for perforating 
coded items of information on a plurality of other 
continuous strips, a start key for placing said 
device into operation, means for preparing the 
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leading ends of each of said other continuous 
strips by recording therein certain special per 
forated codes, said last means including a circuit 
for Synthesizing Special codes, and an automatic 
sequencing circuit for successively applying said 
Synthesizing circuit to each of Said perforators, 
each said perforator being responsive to said syn 
thesizing circuit to perforate a corresponding 
special code in its continuous Strip, and means 
responsive to the completion of a plurality of 
cycles of such sequential operations for rendering 
said start key effective to produce records. 

5. In a device for processing coded items of in 
formation perforated in an incoming tape by 
sorting, translating, computing or otherwise re 
arranging said coded items of information on 
a plurality of outgoing tapes, Said device includ-, 
ing a reader for reading off the said coded items: 
of information from Said incoming tape, and a 
plurality of perforators for perforating in each 
of said outgoing tapes coded items of information, 
a start key for placing said device into operation, 
means for recording in the leading ends of each 
of said outgoing tapes special codes, Said means 
comprising a spreading means for sequentially 
recording one of said special items in a cycle in 
each of said outgoing tapes, a circuit for Synthe 
sizing said special codes, Said Spreading means 
including means to successively connect Said 
synthesizing circuit to each of said perforators, 
means for operating said spreading means re 
peatedly, and means responsive to the completion 
of a given cycle of Said Spreading means for ren 
dering said start key effective to produce a record. 

6. In a device for processing coded items of 
information perforated in an incoming tape by 
Sorting, translating, computing or otherwise re 
arranging said coded items of information. On 
a plurality of outgoing tapes, Said device includ 
ing a reader for reading off the said coded items. 
of information from Said incoming tape, a plus 
rality of perforators for perforating in each of 
Said outgoing tapes coded items of information 
derived from Said items read from said incoming 
tape, a means for Spreading, by sequentially per 
forating the same code on each said outgoing 
tape, a predetermined plurality of special codes. 
on the ends of said outgoing tapes to facilitate 
the mechanical splicing of said outgoing tapes 
to form a continuous tape for use as an incoming 
tape in the same or another processing device, 
said spreading means including an automatic. 
Sequencing circuit, a Synthesizing circuit for 
transmitting said special splice code successively. 
under control of Said automatic sequencing cira. 
cuit to each of Said perforators, a normally in 
effective start key for piacing said device. into 
operation, a means for starting said special tape. 
end Spreading means, and means responsive to: 
the completion of a plurality of cycles of opera. 
tion of Said spreading means for rendering said 
Start key effective to produce records. 

7. In a device for processing coded items of 
information perforated in an incoming tape by 
Sorting, translating, computing or otherwise re 
arranging Said coded items of information on 
a plurality of outgoing-tapes, means for prepar 
ing the ends of Said outgoing tapes for splicing 
into a continuous tape for use as an incoming 
tape in the same or another processing device 
by perforating therein a plurality of splice codes, 
Said means including an automatic control for: 
insuring the completion of a given number of 
cycles of spreading defined as the sequential pers 
foration of the same code on each said outgoing 
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tape, a normally ineffective start key for placing 
said device into functional operation, start relay 
means for preparing said device for functional 
operation, a tape end preparation key for Start 
ing said automatic control means and means 
jointly controlled by the restoration of Said tape 
end, preparation key and the completion there 
after of a given plurality of cycles of operation 
of said automatic control means to render Said 
start relay means responsive to said start key. 

8. In a system for processing coded items of in 
formation representing customer uses of facilities 
over variable time periods perforated in an in 
coming tape by Sorting, translating, computing or 
otherwise rearranging Said coded items of inform 
ation on a plurality of outgoing tapes, an aSSemi 
bler for assembling said coded items of informa 
tion into groups each representing the record of a 
customer use of the said facilities, a processing 
device including a reader for reading off the said 
coded items of information from said incoming 
tape, a plurality of perforators for perforating 
in each of Said outgoing tapes coded items of 
information derived from said items read from 
said incoming tape, said items of information 
including items identifying the round (an arbi 
trary division of a month for commercial billing 
purposes) and the day of the round for each said 
group of items, a means for presetting said device 
for processing groups of items for a given round 
and for particular consecutive days of a round, 
means responsive to said presetting means for 
enabling only a number of Said perforators cor 
responding to the number of designated days 
of a round, and means for routing derived groups 
of Said items of information to perforators cor 
responding in number to the day of a round 
identified in said group. 

9. In a system for processing coded items of 
information representing customer uses of facil 
ities over variable time periods perforated in an 
incoming tape by. Sorting, translating, computing 
or otherwise rearranging said coded items of 
information on a plurality of outgoing tapes, an 
assembler for assembling said coded items of 
information into groups each representing the 
record of a customer use of the said facilities, 
a processing device including a reader for reading 
off the said coded items of information from said 
incoming tape, a plurality of perforators for per 
forating in each of Said outgoing tapes coded 
items of information derived from said items 
read from said incoming tape, said items of in 
formation including items identifying the round 
(an arbitrary division of a month for commercial 
billing purposes) and the day of the round for 
each said group of items, a means for presetting 
said device for processing groups of items for 
a given round and for particular consecutive days 
of a round, means responsive to Said presetting 
means for enabling only a number of said per 
forators Corresponding to the number of desig 
nated days of a round, means for routing derived 
groups of Said items of information to perforators 
corresponding in number to the day of a round 
identified in said group, and means for routing 
a derived group of items of information identified 
as belonging to a day of round next before the 
preset first day of round or next after the preset 
last day of round for routing said derived group 
to said perforator assigned to said first day of 
round or to said perforator assigned to said last 
day of round, respectively. 

10. In a system for processing coded items of 
information representing customer uses of facil 
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ities over variable time periods perforated in ani 
incoming tape by sorting, translating, comput 
ing or otherwise rearranging said coded items 
of information on a plurality of outgoing tapes, 
an aSSembler for assembling said coded items of 
information into groups each representing the 
record of a customer use of the said facilities, 
a processing device including a reader for read-. 
ing off the said coded items of information from 
Said incoming tape, a plurality of perforators 
for perforating in each of said outgoing tapes. 
coded items of information derived from said 
items read from said incoming tape, said items 
of information including items identifying the 
round (an arbitrary division of a month for com 
mercial billing purposes) and the day of the 
round for each said group of items, a means 
for presetting Said device for processing groups. 
of items for a given round and for particular 
consecutive days of a round, means responsive. 
to Said presetting means for enabling only a 
number of said perforators corresponding to the 
number of designated days of a round, means 
for routing derived groups of said items of in 
formation to perforators corresponding in num 
ber to the day of a round identified in said group, 
means for spreading by sequentially perforating 
the Same code on each said outgoing tape a pre 
determined plurality of special codes on the ends 
of Said outgoing tapes to facilitate the mechanical 
Splicing of Said outgoing tapes to form a con 
tinuous tape for use as an incoming tape in the 
Same or another processing device, and means 
controlled by said presetting means for limiting 
the Said tape and preparation to only the tapes 
in the Said perforators assigned for use thereby. 

11. In a System for processing coded items of 
information representing customer uses of facili 
ties Over variable time periods perforated in an 
incoming tape by Sorting, translating, computing 
or otherwise rearranging said coded items of in 
formation on a plurality of outgoing tapes, a 
processing device including a reader for reading 
off the Said coded items of information from said 
incoming tape, a plurality of perforators for 
perforating in each of said outgoing tapes coded 
items of information derived from said items read 
from Said incoming tape, said items of informa 
tion on said incoming tape including information 
identifying a particular outgoing tape on which 
the items of information derived therefrom are 
to be perforated, a means in said device for de 
termining which of said plurality of perforators 
of outgoing tape shall be used, a progress chain 
of relays each associated with one of said perfora 
tors for Sequentially enabling said perforators, 
and a means common to said chain of relays re 
sponsive to the operation of each of said relays 
aSSociated with an unassigned perforator for ad 
Vancing the sequential operation of said relay - 
chain. 

12. In a System for processing coded items of 
information representing customer uses of facili 
ties over variable time periods perforated in an 
incoming tape by sorting, translating, computing 
Or otherwise rearranging said coded items of in 
formation on a plurality of outgoing tapes, a 
processing device including a reader for reading 
of the Said coded items of information from said 
incoming tape, a plurality of perforators for 
perforating in each of Said outgoing tapes coded 
items of information derived from said items read 
from said incoming tape, a progress chain of re 
lays each associated with one of said perforators 
for sequentially enabling Said perforators, means 
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in said device for transmitting a particular coded 
item of information to an enabled perforator, 
and counting means for controlling a multiple 
operation of Said transmitting means a predeter 
mined number of times whereby a block of a 
given number of a particular coded item of in 
formation may be spread on the said outgoing 
tapes. 

13. In a system for processing coded items of 
information representing customer uses of facili 
ties over variable time periods perforated in an 
incoming tape by Sorting, translating, computing 
or otherwise rearranging. Said coded items of in 
formation on a plurality of outgoing tapes, a 
processing device including a reader for reading 
off the said coded items of information fron. Said 
incoming tape, a plurality of perforatorS for 
perforating in each of Said outgoing tapes coded 
items of information derived from said items 
read from Said incoming tape, a progress chain 
of relays each associated with one of Said perfora 
tors for sequentially enabling Said perforators, 
means in said device for transmitting a par-r 
ticular coded item of information to an enabled 
perforator, a counting means for controlling a 
multiple operation of Said transmitting means, a. 
tape, end key for starting an automatic Operation 
controlled through the combination of said prog 
ress chain of relays and Said counting means 
whereby a block of a given number of particular 
coded items of information may be spread on said 
outgoing tapes. 

14. In a system for processing coded items of 
information representing custoner uSeS of facili 
ties over variable time periods perforated in an 
incoming tape, by Sorting, translating, computing 
or otherwise rearranging said coded items of in 
formation on a plurality of outgoing tapes, a 
processing device including a reader for reading 
off the said coded items of information from Said 
incoming tape, a plurality of perforators for 
perforating in each of said outgoing tapes coded 
items of information derived from Said items read 
from said incoming tape, a progress chain of re 
lays each associated with. One of Said perforators 
for sequentially enabling said perforators, means 
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in said device for transmitting a particular coded; 
item of information to an enabled perforator, a 
counting means for controlling a multiple opera 
tion of Said transmitting means, a tape end key. 
for starting an automatic operation controlled 
through the combination of Said progress chaira 
of relays and Said counting means whereby a 
block of a given number of particular coded items 
of information may be spread on said outgoing 
tapes, and another counting means for counting 
the number of said blocks perforated on each of 
said outgoing tapes. 

15. In a System for processing coded items of 
information representing customer uses of facili 
ties over variable time periods perforated in an 
incoming tape by Sorting, translating, computing: 
or otherwise rearranging said coded items of ins; 
formation on a plurality of outgoing tapes, a 
processing device including a reader for reading, 
off the said coded items of information from said. 
incoming tape, a plurality of perforators for. 
perforating in each of said outgoing tapes coded 
items of information derived from Said items read: 
from Said incoming tape, a progreSS chain of re 
lays each associated with one of Said perforators, 
for sequentially enabling Said perforators, means: 
in said device for transmitting a particular coded 
item of information to an enabled perforator, 
counting means for controlling a multiple opera 
tion of said transmitting means a predetermined 
number of times, a tape end key for starting an: 
automatic cooperative operation of said progress. 
chain and Said counting means, another counting: 
means for counting a predetermined number of 
complete operations of Said counting chain, 
means responsive to the release of Said tape end 
key for stopping the said spreading operation after. 
a predetermined number of operations of said: 
progress chain have been completed whereby the 
ends of each Said output. tape may be perforated 
With a predetermined number of blocks of coded: 
items of information each containing a particular 
number of Said items. 
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