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1

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 nrovide 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 oufgoing or new
perforated tapes therefrom.

The original tape, automatically produced by
customer 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 facii-

ities, the date, the hours and the identity of the “u

billing period. This tape in a specific arrange-
ment of an accounting system is employed as an
incoming tape in a device known as an assembler,
which collects or assembles the varicus and scat-
tered items 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
therefrom elapsed time, modifies the result in
accordance with a hilling index which indicates
the rate of charges, translates this result into
a number of unit charges (message units in an
automatic message accounting system) and dis-
tributes the calculated charges along with ae-
companying details to one or ancther of a plu-
rality of outgoing tapes.

In a specific embodiment of the invention the
computer is provided with & reader for entering
cdata from an incoming tape into its caleulator
and registers and nineteen perforators for dis-
tributing the processed dats to nineteen ouigoing
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 reporited 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 sueh 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 message unit
calls where 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 mes-
sage unit call will be processed by the computer
and two records produced therefrom, one in short
form on one of the regular message unit tapes
for billing purposes and ancther in longer form
on the message unit detail record tape for super-
visory purposes. And lastly there will ke one
perforator assigned to record the line ohserved
calls, that is, a record made of all calls originated
on certain lines put under observation under
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 hilling
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 (89
minutes). Thus, the computer translates, cal-
culates, computes, sorts and otherwise rearranges
the items of information found on an incoming
tape to form a plurality of cutzoing tapes carry-
ing the thus processed information in another
form.

By way of illustration, a number of examples




2,546,835

L)

9
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
005444

which is a call made 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 tc 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 periorator
(thousands digit of calling line number, assum-
ing a single office in the given marker group) the
following output line:

125444
(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)
from calling line 1234 and extending irom 17.5
minutes tc 35.2 minutes. The billing index (4)
we will assume will cause the calculation of 18.7
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

+ 54

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 might 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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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) Bhould a call appear as follows:

101657
281021
281020
156257
213057
005444

then the calculation of elapsed time would be as

follows:
4+ 01.6

+120.0
— b6.2

+ 65.4

Assuming that this elapsed time will indicate 27
message 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
051133
010000

"The enfry 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
up.

In addition the computer forms and causes to
be perforated on the line observation tape the
following:

105444
062511
051133
010000
000402

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
answering complaints, etc. The second line is
formed by a translator from an assumed date
(15), heur (21) and answer time (31). The third
and fourth lines are copies of the last two lines
of the assembled call and the last line has a rec-
ord of the message unit index (8), the chargeable
time (04—rounded off from 3.5) and the number
of message units charged (02) .

(1) 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 cutput
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 MUD
tape instead of the LO tape and will eventually
£0 to the business office instead of to the cus-
tomer.
(8) A detail call read from the incoming tape

a8’

135213

131713

239013

005444

051133

010000

- will be processed and distributed to the detail eall
output tape as:

105444
062511
051133
010900
000400

The first line of this output gives the calling 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 and fourth
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 differsnce between
this and Example No. 6 where the number of
message 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 239613 of the
entries read from the incoming tape is 2 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:

1352153
131713
249013
005444
051133
010000

the following record:

105444
062511
051133
610000
000400

will be perforated in both the line observing out-
put tape and the detail call taps.

There are many variations of the above-de~
scribed patterns to take care of many operating
contingencies and which need not he described
in detail. One of the important circuits of the
computer but which in fact gets less use than
others is the so-called straddle eircuit for taking
care of a variety of calls which are incomplete
on one tape and which are mainly 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 computer consists of a plurality
of registers into which both items of specific in-
formation and items of general information may
be entered, a calculator, ateering means, line
forming pattern means and distributing means.
Specific details of a call are entered. the elapsed
time is calculated and this is weighted, rounded
off and converted into charges, either chargeable
time or a number of message units.

10

20

25

30

40

s
i

60

65

6

Again, generally the first items of information
entered in the computer are the recorder number,
the hour and the day, and these are registered be-
fore any specific problem is presented for calcu-
lation and remain registered until a compiete
group (for a single call identity index) of ecalls
has been preocessed. During the processing of
this group the hour and the day registrations are
changed from time to time by the occurrence of
an hour entry found among the scattered items
of specific information.

The first of the specific items of information to
be registered are the two items fixing the start
and end of the customer 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 hefore the initial en-
try giving other details of the cusiomer use can
be comapletely registered and the output lines
formed and transmitied. To save time, an over-
lapping arrangement is employed, whereby after
a calculation has been made and the elapsed time
has been transierred to the elapsed time register
but before the computer has transmitted the pat-
terned lines to an output tape, the time element
lines of the next call are entered in the calculator.

After the complete information has been reg-
istered in the computer, the cutput control will
cause the selection of g particular output chan-
nel and wiil transmit thereto the patierned lines
such as those explained hereinabove.

The circuits are complex and are characterized
by a great many checxz 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 prevent the formation of a
record Used 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 made against customers for the
use of certain facilities are processed through a
plurality of steps to the final preparation of cus-
tomers’ bills. As a specific example of an auto-
matic accounting system, g rmaessage accounting
system for preparing bills to be presented to sub-
scribers for teiephone use for the messages trans-
mitted 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 tape is then placed in g proc-
essing device known as an assembler in which the
iteras of information for each message are assem-
bled so that the outputl of the assembler contains
a record of a large number of groupsiof items of
information, each said group centaining com-
plete information for one maessage. This device
known as the assembler consisis essentiaily of a
reader for reading off the varicus items of infor-
mation found on the input tape and for then dis-
tributing such items of information to the various
ones of ten recorders or perforators wheieby 2
sorting on the decimal basis is carried out and
ten output tapes are formed. These ten outpub

5 tapes 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
e2ach message may be identified by a two-digit
index number.
. After the separate items of information for
each imessage are thus assembied the tape
formed by physically or mechanically jeining the
ten output ftapes is used as the input tape in a
processing device known as the computer. The
computer responds to the quality or value of the
various items of information and computes vari-
ous new items of information therefrecm. 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-
pufer 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 customer index number, in this
case specifically the telephone subscriber’s line
number. If the {elephone subscriber’s line num-
ber is a four-digit number then four sorts have
to be made, in each case the single input tape
being converted into ten output tapes which must
then he 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 number of splice pattern ccdes 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
motors of the various devices such as the reader
and the perfcrators, 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 motors
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 fape ends were per-
forated with the splice pattern that in the
mechanical joining of the output tapes some of
the information would become mutilated and,
therefore, certain subscriber charges would be
garbled or recorded erroneously.

The effective operation of the functional start
means, therefore, is made depsndent upon the
successful and complete operation of the per-
forators of each processing unit. The disclosure
in the present application is of the circuits
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- employed in the processing device known as the
‘computer.

In this dsvice there may be as many
as nineteen’ perforators. Since the output of
the computer not only classifies the various
messages computed but may also sort them on
a digital or some 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 item 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-
terns is perforated in each cutput tape. Means
are, therefore, provided for making 2 minimum
of three spreads of nine spiice 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 samie manner and so on until
each of the perforators fto be used has auto-
matically perforated this splice patiern nine
times in its tape and this spreading owperation
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 hecome 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 functicnal operation,
and means under control of said first manual
means for rendering said second-named manual
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 reccrdsrs each
for preparing a separate outgoing tape. Tor
the purpcse of preparing toll or detaiied tapes,
there are as many as six recorders provided so
that sorting by days may be accomplished; it
being contemplated that no incoming tape will
be for a “round” of greater than six days.
Where the billing pericd is divided info 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
round has six days. Now, the trafiic may 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 foliows:

Daysof Round- oo eee 11213 14(61}6

Round Calendar Days
0 e o e 1 2 3 4 [ 2 -
1. 61 7| 8 9104
e 11412¢13 |14 | 15 |-
| T, e} 16717 118 119 ] 20 (o
4.. 21 {22123 {2425 |.__
5. ... 26| 27| 282913031

As another example, even in a husy office the
week~end business might be small so that a tape
will . be eut 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 1
First day of round 1
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 eirecuit 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.
Sinee these will be very few in number they will
be sutomatically routed not to the No. 3 perfo-
rator but rather to the No. 2 perforator. In the
second example there may be a few scatiered
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 incoming tape in the reader
should report a call for the first day of the round,
it will be funneled to the second perforator be-
cause the No. 1 perforator has not been enabled.

A feature of the invention may, therefore, bhe
stated to be a selective circuit for automatically
routing information identified as belonging in
zan output tape whose perforator has not been
enabled to the nearest numbered output tape
whose perforator has been enabled.

Arnother 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 immediately. A feature of the in-
vention then is a means common to the relays of
the chain for advancing the chain and selective
means for enabling said relay in substitution for
those perforator circuits which remain unassigned
for use.

One instance of the use eof this advancing
means is in the control of the six perforators
above mentioned assigned to the possible six days
of g 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 feature of the invention is a spread
circuit for duplicating items of information on
each of the outgoing tapes assigned for service
on any given procjeet 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 system 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
hdas been perforated in like manner. In such g
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 number 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 ounce having been
started will continue automatically until com-
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 tave

. 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
resuld in the perforation of twenty-seven splice
pattern 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-
guence 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-
vention is housed and is intended to give a gen-
eral view of the device;

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

Fig. 3 is a block diagram showing how Figs.
4 o 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 eircuits;

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 hilling 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

Pig. 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;

Pig. 14 is a schématic 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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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;

Pig. 16 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;

Pig. 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 A8, Al 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 B2, Bi, B2, B4 and B7
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 figite 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 g 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 schemes 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, conduc-ﬁ
tors will bear the same alphabetic desighation 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. N

The apparatus used in constructing the dev1ce
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 are of types shown in patents:

1,156,671, B. B.Craft_ . Oct. 12, 1915
1,633,676, C. @. Franks._ ... __. June 28, 1927
1,652,489, BE. D. Mead...—__.._ Dec. 13, 1927
1,662,490, D. D. Miller_ ___________ Dec. 13, 1827
1,662,491, D. D. Miller.. . o ___ Dec, 13, 1927
2,169,551, C. I. Baker .o ___ Aug. 15, 1939
2,178,656, P. W. Swenson_ ... Nov. 7, 1939
2,323,961, FL A, ZUPA oo 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 gpplication contains a full and com-~
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-
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at 102 and contain the set-up switches, the vari-
ous lamps and the keys used in investigating the
condition of the computer at any time, particular-
Iy after an alarm has been brought in.  Two main
alarm lamps 83 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 frst one (05
houses the reader. A reel 108 below the reader
holds a long length of tape such as 187 which
feeds into the reader above and after being proc-
essed is returned to and wound on another reel.
Each of the other cakinets such as the right-hand
end cne {28 houses a pair of perforators. In each
of these cabinets there is mounted a bin such as
{88 containing a long length of unperforated tape
which after being processed by the perforator is
fed into another bin {{8. The computer may con-
tain as many as nineteen perforators as will be
explained hereinafter and each customer charge

plication for the full and complete description of 27 as it is computed is sorted by being selectively
the circuit details of the device asa whole. The perforated on one or another of the various out-
complete disclosure of the device of the present put fapes.
invention will,. therefqre, 1_oe found in the present General operation
and the following applications: :
30 mig. 2 is what might be termed a thumb nail
N sketch to explain the organization of the device
SerialNo. | Filing Date Inventor forming the subject-matter of the present in-
—' vention. It consists of a reader 228 for reading
101,087 | Juno 243849 | & Frlock o .. the perforations on an incoming tape represent-
101,084 | June 24.1949 | Flint-Hague Jocl-Rippere. 77 ing items of information comprising the gathered
%81] 333 }};ﬁi gi %gig ih?f‘ﬁg{gue and assembled data for customer or subscriber
101,083 | Jume 24,1049 E W. ¥lint. charges. As the various codes are sensed by thse
igi 833 gglnlg giﬁ %gig iﬁgﬁtﬂ?éf. reader they are then distributed by means of the
register connectors 26{ to registers 28§2. The
; 40 yegisters here represent a temporary holding
Other applications covering parts of the same means for the information, part of which is used -
development having disclosures overlapping the for calculating purpscses or for internal rsar-
present disclosure in certain respects but cover- rangement and is reregistered and part of which
ing independent inventions, as claimed therein, is retained in its original form before being routed
are as follows: 45 to output tapes. At any rate a selecting means,
Sﬁ%ﬁ“} " Filing Date | Tnventor P ia\%gflt Issued
101,081 | June 24,1949 | S. L. Eppel._. ——
38,927 | July 15,1948 | J. W. Goodernam. -« oifo o |emim e
788, 449 | Nov. 28,1947 | W. W. Carpenter__..__....______ 2,496,150 | Jan. 31,1950
Other applications having some relation to the . here shown as the line pattern connector 283 is
present disclosure in that such applications show employed to glean from the registers selected bits
details of the complete development of which the and items of information and then through an-
present is but a part are as follows: other distributing arrangement, the perforator
connector 284 to route the computed charge data
Serial No,|  Filing Date Tnventor 60 to the various perforators 208 whereby a plurality
of output tapes are formed.
| 724092 | Jam. 29,1947 | Carpenter-Gooderham. There are two communication channels, or
759,402 | July 17,1947 | Carpenter-Collis. trunks, one to transmit the incoming data from
(793,208 | Dec. 22,1047 | Joel-King. the reader to the registers and the other to trans-
65 mit the outgoing data from the registers to the
It may be noted that the Joel-King application tape perforators. The registers form the heart of
above discloses the over-all plan of the automatic the device, for it is within this arrangement that
accounting system of which the present applica- the information is processed and held ready for
tion is a part. the output eircuit to make its selection and its
records.
General appearance 70 This Fig. 2 will then be regarded as a backbone
The general appearance of one embodiment of or skeleton for the more elaborate schematic
the invention is given in the perspective view shown in Figs. 4 to 13, here arranged as shown
in Fig. 1, There are two cabinets 188 and (8! in Fig. 3.
in which the relays and other small apparatus are 75 In this general schematic of the system, the

mounted.  The key and lamp panel are indicated

input or reading means 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 cutput tape by the assem-
bler. The reader consists of an assemblage of
twenty-eight pins which seek to pierce the holes
perforated in corresbonding positions of the tape,
those which succeed, sighaling the achievement
by connecting ground to a corresponding con-
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 48{ by means of
which they may be connected as determined by
the control circuits to the reading relays. In the
case of the first three of these conductors repre-
senting the code for the first or A digit, an addi-
tional break is placed in the path of these con-
ductors consisting of the make contacts of the
ST3 start relay 482 in the off-normal and start
circuit 443 so that the A digit codes cannot oper-
ate the A digit reading relays uatil the deviee has
been properly started and is in satisfactory op-
eration. .

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-
nals from the reader. However, the reader closes
but a single path whereas each reading 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 item
of information contained in a code being read
by the reader not only may be forwarded to a
register but a part of the code may be used for
control and other operations.

As clearly indicated in Fig. 4, the twenty-eight
places of the code are alloted three for the first
or A digit and five for each of the following five
B, C, D, E and F digits. The A digit reading
relays 484 consist of the A8, Af 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 A8 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 time, 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 AB, Al and A2 relays may
be a special code such as a timed release at the
disconnect time.

Each of the remaining five digit groups of read-
ing relays such as the B digit group 435 have five
relays designated 8, 1, 2, 4 and ¥ and are known
as a two-ocut-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 sum of their des-
ignations equals the digit expressed. An excep-
tion to this general ruie is that the operation of
the 4 and the 7T relays expresses the digit 0.

The splice code 081010 is then expressed by the
operation of the Af relay in the A digit group 494,
the Bi and BT relays in the B digit group 485, the
CP and Ci relays in the € digit group 486, the
D4 and D7 relays in the D digit group 427, the
E¢ and E{ relays in the B digit group 408 and
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the 4 and F7 relays in the F digit group 408.
Other codes are expressed in like manner.

The tape identity codes are those which have
the same first three digits 288 and count from
2891XX to 2899XX 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 B and P digits for
actual information purposes.

When it comes to the aetual 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-
formational 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 cothers or at least in the first four or three
thereof.

The computer is prepared for operation by ad-

sting o plurality of zet-up switches to ex-
esg information concerning a tape to be proc-
ssed. Such switches are here represented by
1e B and ¥ set-up switches {486 and {ilt, re-
ectively, and by means of such switches the
following information may be established:

My e
1]

o I o
g B

. Sort of MU calls to be effected
. Marker group—tens
Marker group—units
First recorder—tens -
First recorder—units
Last recorder—tens
Last recorder-—units
. Day of round—ifirst

. Day of round—Ilast

. Month—tens

. Month~—units

. Round

[y .
DO b O 000 T O O GO I

—

All of this information with the exception of
the first will ke found in the tape identity codes
and these codes must 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 béen introduced in the
reader the tape end Key is operated temporarily
and then the start key is operated. It is neces-
sary 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 beén 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 grrangements
which will be fully explained hereinafter, nine
codes are spread ovar 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-
matically repeated. Thereafter, the start key
will be effzctive.

In the lower part of Fig. 11 the rectangle 1162
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: straddle:tape; the:line:observ=
ing tape; the:MU?detail tape, and: the:six detail
tapes or any sclection. of these which may be
‘determined by the nature of the incoming tape
and recordéd: on. the set=up. switches: . These
various perforators, or rather means to sequen-
tially rendsr them operative to perforate g given
code are-Here represented: by the relays such as

the - MU relay: {103 at the:1left to the DETE relay

1404 at the left:

The control of this entry spread progress:cii=
cuit over the perforators: is here shown sche-
matically by the conduciors such as the 8 con-
ductor (185 controlled by:the MUS relay (103
and the 6 conductor 408 controlled by the DETS
relay- |84 which:- may be: effectively traced. over
the path {187 through.the.day: sort.control. {380
and the perforator register 1381 to the perforator
connector relays suchi- as the P—8 relay 1382
and:the P—[8:relay-1383... Thus; the parforators
such:. as: the: BERF.AQ: designated: 1308 and. the

PERF. {8 designated: 1385 may be  seguentially

connegted:torthe trunk: for: controlling; the per=
forations to-be-made.

This: trunk: consisting of twenty-eight. con-
duectors extends. from: the:line pattern connector
1188; threugh Fig, 12vand Fig, 13 to:the twenty=

eight:relays:Af toB7 here shown asthe:perforator:

check circuit: (308

The:081019:splice pattern:code.is-formed:in-the
line: pattern: connector 1182, emrployed. for: the
end:ofttaps preparation:. In this.rectangle; thers
is«indicated the: 88! relay; 188 -which-will extend
grounds: tor the- conduectors cf: the: periorator

code-trunk: deseribed:so-that-each parforator:as.

it is: sequentially cennected.to this:trunk will, as
before: stated: perforate- a. seriss. of: nine: splice
pattern- codes;. to: he.repeated thres-times:.

It may now-be: agsumesd:that the-tape end key
is:restored. and: the.start key, is:operated so: that
the: device: will. go- into- operation: The: splice
code on: the: end. of. the incoming: tape: will be
passed threugh:the reader until the:tape-identity.
codes: are: encountered.. These- are: niner codes
289X 10-2829X X .in order. The first of- thess
must have the tape index. 02, indicating: that the
incoming: tape: is-one prepared.in .a-second-sort
cperatisn by the assembler.. In: the computer

hien the-first: code: encountered: after the:splice
pattern is 285102 and-no-other-code-will advance
the. operation: of- this. deviee to further: oper-
ations:. It may-alse-be noted at this point-that
ne: other ascounting:system. device will. aceept
this tape-except-themprinter, when-set. for verbatim
printing.

The: tape -identity codss-are thenrread by .the
reader;, each-in.turn,. and .the. information .they

carry: is: checked. against. the. information: ex=.

pressed -by- thse setbing: of the: switches- such: as
1§83-..and .1.{81, also.here-generally: indicated. by
the rectangls. 888: Eachof the-codes-2821:to 2899,
inclusive, will-he expressed. by the A, B, C.and D.
digit reading.relays and passed.to:the tape.iden-
tity. progress. circuit. 584 wherein.a series.of re-
lays.such.as.Li.relay, 582. and. 1.9 relay: 503. will
respond. as. each line is checked. As. sach-line
praves. sabisfactory.- a. signal. is: given. aver- the
RE4- I=acd. 584 ta. operate. the. RSI. reader step
relay. 788 to properly advance. the tape-in. the
reader to the next code.. ©n.the.last.line-the
reader step relay is not operated imamediately
but held until this information can be spread on.
the: outpub-tapes. Whem the: full: nine:lines of
thetape-idsntity codes have been checked; therr
the: IC, Jidentification. cheek: relayr 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. 1162, The TIE,
tape. identification: ended- relay 585 operates
after all the tape identification codss have heen
perforated. in all tapes.

The.specific. information. for. each .line.of tape

identification. is.derived. from.the. setting of.the
set-up.switches such as. 1100.and. 1 184. under.con-
trol. of the.line. pattern. connector. 1.108. for the
end of tape, such.information.being. transmitied
over the output trunk.to.the perforators such:as
{304 and 1308..
~ 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
B digits provide.the tens and units.digits. of. any
recorder number from.00-to0.19..

The A.digit.-reading relays.are.shown. here.gas
exercising a.control. over the.control. circuits.506
and these in turn over the paths:587.and 600:as
controlling the recorder register connector. 781i.
If no recorder. number has been.registered. then
the RCRA. relay. 102 will.be: operated.to register
the.D, E.and F digits being-read by, the reader
in appropriate:parts-of the recorder. register 103;
It may be-noted. at.this.time that where:the:re-
corder number: code-is encountered-again: at. the
beginning: of -another sectiormr of the- incoming.
tape, the RCCA comparing: relay - 104 will be-op-
erated so that the-recorder number:may:-be-com-
pared:with-the number: previously registered.:

The next:code is-the-hour code;. 2811TU; and
now the: control circuits 588; over: the path 604
cavse’ ther operation: of the: hour: register: comn«
nector 602 to register-in the earlier-hour register
900 this hour entry: (generally-03): If:this istas
now assumed the first hour entry, then the
HIA—Brelay 604 is-operated:to register the hour
as read. It may-be noted that each subsequent
hour entry, 2810TU, is-through: the H0A—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 981 to-thie current
or-disconnect hour register-862. 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-902; then a check' is'made to see-that the
hour registered in the-earlier Hour register-is-one
less in- value than such- existing registration and
when- this is'proved the said’existing registration
is'released’and’ that in the-earlier hour-register
900 is transférred 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.U:stand.for:-the:-tens-and-units.digits
of:the- actual: calendar: day:. Again- the:control.
circuits: 896 over -the.path 68&{ operate:the: day
register- connector: 685, . and’: the: registration: is
made:in. the:day: register: 8903, This. is-made-iir

-the:decimal.code; therebeihg:fourdensrelays:rep=
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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 itz 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 289102 tape coming ito the com-
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 from different sources to form the re-
quired output lines.

The computer acts as a sorting device o 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 calls

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 vested 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 if 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 ealculator and generally the
elapsed time is calculated before the initial entry
is registered. All three entries, however, musi
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 bhe assumed o0
read the first of these lines: :

158227

The control circuits 506, over the path 600, cause
the operation of the DTRA—DB relay 705 in the
timing entry register connector 798 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 1806, 1801 and
{682, respectively, whereupon the three digits
5,-8 and 2 are translated from the two-out-of-
five code to the biquinary code, which is pe~
culiarly well adapted for -calculation. After
translation these three digits are transmitted
to the adder {003 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 ar=
rangement of the disconnect time register 638
and the disconnect time franslators 1880, {00!
and 1802 is such that while both are operated by
the reader, the latter are then held operated by
the register §86. In this sense, the register is
needed until the call hasbeen disposed of. How-
ever, the register 606 has a regular cutput which
may not always be used. In a regular MU call
it is not needed but in a detail call or an irregu-
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 P 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 508, over the path 607, cause the opera-
tion of the DJR2 relay 668 whereby the E and
P readings of the code are transmitted over path
£09 to the call identity index register and decimal
translator 839. 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 6906 up-
check circuit and the call identity index register
800 up~-check circuits are closed showing a proper
registration of this entry, the RSI reader step
re'ay 700 (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
506, over path 690 now. cause the operation of
the ATRA—B relay 707 whereby the B, C and
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I3 digits. 535. of -thix:line: are:transmitted: to-the:
B;. Crand: D) answer: time;: translators: (004; . 10085;
and: 1006, respeectively; for: transmission: on: a:
biquinary hasis to the: TA, UA;and. PA. relays of’
the.adider 1003..

As: soon: as the adder-up-check:circuits:report:
a: satisfactory registration. the elapsed time will
be calculated:. The: method. of: calculating: is-tos
express: the: addend in: its: natural form;. the:
augend: as: its. nine’s. complement;. to. add: in: a:
“one”" in. the: lowest denominational order: and
to«ignore; or throw. away the. “carry: one’” eut
of:” the: highest: denominational. order:. Thus;

10

where:the disconnect time is:58.;2 andi thie-:answer; .

time is-53:5: the elapsed time:is: 47 and this:ig

arrived: at: by: adding:

582
464
1

—rro—_

1047:

wherein.the left-hand 1 is:discarded sa.that:the:
result: becomes: 047 .

There: are, however, other: considerations. in
calenlating: the elapsed timerand: hence the value
calculated. in: the tens:order:-is: carried. through
therhour: tens:; adder: 088 so that 6: (for: 60 min:.
utes) ox: some; multiple:. thereof: may: be: added
ifi: there. have: been. one: or’ more: hour - enfries:
between: the. disconnect: entry and. the answer:
time entry:. Incthe present case:we.assume:there
have:been:no.such: entries: and hence:the:value. 0.

isstransmitted:through: the-hour-tens: adder. 1998 :

withoutf: change; and. the: three: digits: 047 are
brought: into - the: elapsed: time: round-off: trans--
lator {387, each to its corresponding: denomina=
tional: order:. In: actual practice;.a small. tims
allowance: to-cover traffic. delay- in:establishing: o
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-~
tions carried: out:in:the: elapsed: time .round~ofi:
translator” 1307 are: described’ in- detail’ herein-
after: The output of> these: translators is
chargeable: time: and® as' such- will* be: used: as
described: hereinafter: The-carry-out: from: the
tens translator goes into the control circuits (ot
shown): for purposes to'be-described. The-carry-
outi. 0z will: indicate a .negative result: while: the
carry~=out 1 will indicate a normal pesitive result
and: will: constitute: a signal’ to-advance the op-
erations: _
As:inthe-case-of the: disconnect time; the-an-
swar-timealsoisregisteredin:thie answertimereg=
ister-188; Whentheanswer timesup-check-circuit
is:closed the AUC relay: 109 is-operated providing:
the: call’identity itdéex-also: chiecks-and: the-RSH:
reader- step - relay: is- also+ operated to- advance
the-reader- to the first line of the: ihitial entry:
Upon. the oneration of thHe: ATRA—B' answer
time:peristor-connector relay 187 o around’is exw-
tended:directly:to the-JCT-—JCU call:index clieck
connector: relay 6!8: whereby the B and: Fdigits
of” the: answer: time:- line: (constitutihg: the: call
identityindex) areextended: for-comparison-with
the: call: identity- index- already-registered’ in- the
call! identity index- register and: decimal trans~
lator -800. If-the comparison: of these: numbers:
proves: them: to-be identical then- a-chsek circuit
combined with: the-up-check: eirenit- for-the an~
swer: time- register: 708: will: cause- the- operation:
of"the reader step control fo:advance the tape:in:
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the: reader: so; that- the: fitst: line: of’ the: initial
entry:may-be:read..

The: first: line: of the: initial entry-is: now:reast.
by: the:reader.. The: A digit: is: 2 and since: this:
has been assumed:to be an:MU 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: 568: which: is .of prims importance:
in.the later operation of: the.output class register
L. In_this. case: the control circuits: 506 over:
the. path- 697 operaite the. CLRA—B: relay 6i1.
The value in the.C - digit. is: transmitted to- the
billing index-register: 884 and the:call index chieck
connector: 642 is operated as:before:to check:-the:
call identity:index in the register 880:

The. readér line: count: circuit;: 598 may-actually;
bezconsidéred part: of the control circuits: 506;and:
issshown as:being operated. from. the same:source
and as:having- a..control over these: control cirx
cuits.. It:functions: to keep.a.count: of‘the:lines
of ‘coderread for each:group: of lines-constituting:
the: charge: data for each .call.. It is a:steering:
means:and is shiown:as providing a path for the-
connector relays for the:supplementary-lines: of:
theinitial'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
888 will' cause:thie- operation of the:NRA—B—C
calling: number connsctor relay - 843.. There=
upon, the B, C; D, E and F'digits of this:supple-
mentary: line: will . bes transferred’ to. and regis-
tered in:the eglling-number register-and: decimal
transletor:- 802, so: that -the: output- line or-lihes
are now ready. to Be perforated.if everything-has:
been.regulax. .

The B, Crand ¥ digits:have:outpub paths:lead--
ing-through:the sort class connector-I:{:1.0:to.con=
trol. the: sortitig: of the: call in accordance: with:
predetermined. conditions, particularly: as. res-
corded.on the:set-up switches;

Meanwhile; during the reading.of the lines of
the initial entry the computation of the elapsed
time: has: taken place; so that during: the: regiss
tration: of the: last supplementary: line:the out-
put: is: prepared.. Assuming: everything: to: be:
regular-ang the chargeakle time to indicate nine.
or:less: message. units, then the: charge. dats be=
comes a:single line: transmitted to-the particular:
cutput-perforator selected by the sort. class con--
nector (119: and the. value of the digit registered
in the calling number register-892. Under:con=
trol of: the:output.class register: the DN directory:
number: pattern forming relay 1200 wiil Be oper=.
afed:torcontral the:patiern.of the:output:

. The: number- of ' message: units: is: calculated.
from the computed chargeable. time: The:out=
pub of the elapsed time.round~off transiator 1307
is.transmitted through the message units:formula:
circuit- 1201, under- control of its connsctor 1263 .
and the:caleulated message: units-are-registered.
in the- message: units register: 1293 It may’ be
noted: that: the: chiargeable time:is in: some-cases:
also: transmitted’ through: the: chargeable- times
translator: {204: and: registered in:the-chargeablé:
time:register: §208:where it is-available-where:de=-
tailsrare-wanted. In: the:case:under-assumption:
it-isrnot needed:and will' not:be used: - However;
the: number: of message- units: caleculated: and:
which have been:assumed’ to be-capable:of being -
expressed i one digit-are available: over- the=F
path: coming: out: of” the: message: units- register
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{203 and are transmitted by the BKI—A relay
i112 in the output class register {i{i 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 1200 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 operaticn of one of the relays in the output
class register 1{1{, such as the BEKI—B relay
£143 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 DN
pattern relay 1200 operated for the first and the

TMU relay 208 operated for the second line. 2

In this case, the A digit of the first of these lines
is recorded as 2 under control of the BK2—B
relay (114, and the B digit is recorded as 0 under
control of the same relay (path not shown). The
C, D, E and P digits are derived as kefore from
the calling number register 862.

The second line is formed by the TMU relay
{2806. 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 (il4. The
computer connector and control circuit 885 may
be set to operate through the call type translator
207 to change the record in the B digit through
the TMU relay 1286 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 111i8.

. -The E and F digits are supplied by the output
of the message units register (2353.
As each output line is perforated the perfora-

tor check circuit §3886 reports the progress of the .

operations to the perforator control circuits 1385
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. Items
of general information, such as the hour and the
day are retained since this information is com-
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 kefore the computer has
completed its task and the disconnect time and
the answer time for the next call may bes 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 case the two tim-
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-
seribed 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 884 are called info use to store informa~’
tion contained in the initial entry and from which
information is gleaned by the pattern relays of
Trigs. 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 883, passed through
the connector 804 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 §004 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
992, passed through the start time line register
connector 908 and combined in the start time
line register with the minutes tens digit from
translator 1008 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
1308 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 trans-
lator 805. The E digit of the start fime 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 908 and registered in the time
pattern register 269. 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
168 and is passed through the start time line reg-
ister connector 808 and registered in thetime
pattern register 269. S

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 straddie 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 6i4 leading from
the disconnect time register 606 to the entry
progress register 510 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 §1i would be
operated, in turn operating the straddle output

76 register so that details of the call would be.re-
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‘ported on ithe -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

sare more fully described in ‘the :said Joel-applica- -

tion.
:Feature 1

This feature has been set forth as a safety
device whereby the functional cperation of “the
computer cannot ke 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-
Jforated with what is known as splice pattern so
that prover 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 ccntinue 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 {828, part of the
off-normal and start circuit, places a ground on
conductor {401. Should the operafor operate the
machine start key 1482 this would be ineffective
‘because the circuit would be open at the right-
‘hand contact of the SK relay 1483. Therefore,
it “is necessary to achieve the operation of the
SK relay 1403 beforethe computer may be placed
in functional gperation. "The only way in which
this can be done is to operate the PTE prepare
tape -end key 14084. This key will extend the
ground -on conductor 1484 to the winding of the
'SP -relay 1405 and this relay will lock ‘through

its right-hand armature and -contact to the 45

ground -on conductor 14G1. *The SP rélay -also
closes a circuitfor the -operation of the SK relay
1483 but maintains the circuit through the ma-
chine start key (492 open -at ‘its-own left<hand

armature and contact. Therefore, aslong asthe ¢

PTE key (494 is-operated the SP relay 1405 will
remain operated. The SP relay will also remain
operated after the PTE key 1404 has been released
until the AT3R relay {486 is operated to open

‘the ‘loeking -eircuit thereof. In the detailed de- 45

-Scription in the said Joel case it will -be found
that the AT3R all tapes three rounds relay 1386
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 fape 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 operabes and locks-and there- - 45

after controls a complete cycle of tape end prepa-
raticn. When- this tape end preparation is com-
pleted, therefore, the AT3R relay {406 will oper-
ate and release the SP relay {485, The SK relay

-upon operation locks-through its left-hand cen- ;

tact through the ground on conductor 1481 and
remains locked thereafter under control of the
‘master off-normal relay 1400.

Thereafter, when the machine start key 1402 is
.operated .or upon the release.of the SP relay, if

26

- -the smachine :start key 1402 ‘has ibeen ioperated
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:while this cycle of tape end:preparation ismunder
way, then the :SPA ;relay 1407 ‘will :he operated
-and locked tothe:ground:oniconductor 1401, The
SPA relay-whose:function it is to signal that-the
-Splice ‘pattern has heen applied, therefore locks

“up -during ‘the -remaining .operation sof sthe reom-

puber until released iin ;acecordance -with :certain
other -prearranged -conditions. “The -SPA .relay
also .opens .the circuit of the PTE relay 1484 s0

“that an operation:ef the PTE key will be iinef-

fective 'to :again operate the :SP relay :duringthe
functional operation:of the:camputer mnd in this
way mutilation:cf: the:records.on-the output.tapes
through the :possibly rinadvertent application sof
splice pattern:is avoided.

Fegture2

‘This feature is a conirol eircuit which-directs
‘the tape end preparation ;and. ather items whieh
are spread-ever all the outgoing tapes.to-onlyithe
perforators whigh:are-expected to:beused. It:has
heen set forth hereinbefore that .the :compuber

ds -equipped -with nineteen perforators -to thus

form nineteen . outgoing tames. The :first iten.of
these perforators are used for the purpese :of’
forming ten message -unit tapes 0 to-9,:inclusive.
When the inceming tape is-from.a:marker group
-containing but a.single office, -it .is -obvieus rthat
no-sorting by offices is:mecessary and hence the
Opportunity -is <{aken of ;sorting by scme idigit
such asithe thousands. digit or-the units:digit of
the calling line number. - Therefore, when. sart-
ing by thousands :or wunits .is -being -undertaken,
all ten - of ‘the message wnit -perforators -will -be
used.

However, itmay happen that:the incoming:tape

dn the reader of the cemputer “is :one “from =3

‘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;partico~
lar-incoming tape.

This-feature then-includes a- circuit known-as
the office-assignment pattern «connector consist=
ingessentially of .a plurality -of relays TC1to"TTY
shown in Figs.17-and 18 which relays will he:se~
lectively operated in accordance with: the-setting
of the manual set-up switches:such-as those:shown
in Fig. 14 and which are explained in detail in

‘the said Joel application. Inmccordanece with:this
-arrangement, the marker.group number which iis

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 rélays.
Let us say in the ease just.mentioned: where the

‘marker group contains:but three:offices, that:the

setting of the marker group switches will cause
the operation of the TC2 relay .£788. “The result
of the . operation .of -this relay:will be.deseribed

-shortly hereinafter.

When the deviceis first started the master off-
normal relay {804 -will operate to place :grounds
on various -conductors for warious .purposes =as
exnlained in the -complete description. ‘New in
accordance with the deseription of ‘Fig. 14 -when
the PTE key is.operated then the :SP:relay 1980
will ke operated.-and as.a conseguence thereot the
SPE relay 1902 -and ‘the :SPD velay 4803 .will ‘be
operated. _As:a:result-of this the.8T5 start:rélay
1107 will respond o .start the automatic opera-
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"tions. The CKP relay 1706 is originally operated
through a back contact of a relay CKC (not
shown), through an operated contact of the STH
relay 1707. '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 2001, are shown

in Fig. 20 and two others, the 681 relay 2203 and
the 286 relay 2204, are indicated in Fig. 22.

Now upon the operation of the SPE relay 1962
the ground supplied by the master off-normal

front contact of the SPE relay 1902, the arma-
ture 2 and front contact of the STA relay 1781,
armature | and back contact of the Pl relay
17104, armature 2 and back contact of the OA
relay 1705 to the winding of the MU0 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
1905 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 {106 through the
“front contact and armature | of the SPE relay
1902, back contact and armature 2 of the AV re-
‘lay 1169, the front contact and armature 2 of
the ST5 relay 1701, over the STAIl conductor,
through a chain circuit consisting of the arma-
tures and back contacts of the PLAI to PLAS
relays shown in Fig. 16, back over the STA con-
ductor to the winding of the STA relay (101,
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-

Jeased condition.

On the next reading cycle upon the closure
of the K4 contfact a ground will be extended
-over the front contact and armature | of the
‘ST5 relay 1707, the LKL{ conductor, thence
through a chain circuit including an armature
“and back contact of all of the PL{ to PLS3 relays,
a front contact and armature of the PLA{ relay
1601, the LK conductor to the LK relay 1708.
It may be noted that this relay will now operate
~and lock through s back contact of the AV relay
{189 and a back contact of the SKT relay 1713
‘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
ooperation of the line count ecircuit. and will not
be released until nine lines have been perforated
‘on the MUBS perforator 2004.

During this reading cycle and upon the oper-
-ation of the LK relay a ground from the HS
.contact is extended through the front contact
and armature 4 of the ST5 relay 1707 to operate
‘the PC relay #7110 which thereby acts in the
‘same manner as one of the reader contacts.
The PC relay 1710 extends a ground through
a chain circuit consisting of the back contacts
and armatures of the PSi relay 1Tl and the
PS2 relay 1712, armature 2 and front contact
of the LK relay 1788, the LKA conductor through
a chain circuit controlled by the PLAI to PLAS8
relays, back over the PLI{ conductor, armature
‘i and front contact of the STA relay 1704, the
PLI conductor to operate the PL{ relay (500.

The PLI relay 1600 locks through its front
contact and armature 2, thence over the LKL

The later op- -
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- conductor and now through the armaturé | and

front econtact of the LK relay 1708, the back
contact and armature of the PS relay 2009, the
front contact and armature 3 of the LK relay
{198 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 1701,
a circuit is extended from ground, armature 4
and front contact of the LK relay {788, the
armature 4 and front contact of the STA relay
1104, through an up-check circuit controlled by
this line of perforator selector relays including
the MUD relay 1706 and the DET6 relay 1805
proving that one and one only of these relays
has been operated, thence over armature 2 and
back contact of the P{ relay 1704, armature |
and back contact of the P2 relay {702, armature
2 and front contact of the MU relay #7106, arma-
ture | and back contact of the OA relay 1705,
thence through the armature and front contact
of the TC2 relay 1768, assumed to be operated in
this instance, through the P8D register relay 2002
and the P0A—B—C relay 2003 to connect the
MU perforator 2004 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 {706 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 (706, the front contact and arma-
ture 3 of the ST5 relay {187, the armature and
contact of the motor. start relay 2262, 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 Li 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 1908 to operate the 08!
relay 2203 and in parallel therewith the OP
relay 1713. The 081 relay 22083 is a line pattern
relay similar to the DN relay 2088 and the L'TD
relay 200{ and will have the same contact ar-
rangement. Therefore, it will close a circuit to
opzrate the CKP relay {766 again immediately.
It will also close a circuit which will be similar
in all respects to a ecircuit from ground, the
armature of the PC relay 1710, an armature
and front contact of the pattern relay 08i sim-
ilar to the armature 2 and front contact of the-
DN relay 20600, 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 1609 to operate the PLAI
relay (68§, This relay will lock to the LKA
conductor and at the same time open the PLI
conductor so as to release the STA relay (1701,
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 (902 will now be extended over armature 3
and back contact of the STA relay 1181, through
armature 3 and back contact of the P2 relay
1102, back contact and armature ¢ of the P3
relay 1703 to operate the Pl relay (704. This

. ‘relay now closes a circuit through its armature

76

3 and front confact, the upper winding of the

‘P2 relay 1702 to the front contact and armature

3 of the SPE relay 1902 so that the P2 relay
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-will ‘be-ready -to -maintain the Pl -relay-operated
-gnd to-operate itself when' the-ground is-removed.

At the end of this reading interval-the ground
over conductor Lf:is-removed through-the open-
ing -of the Pl contact and, therefore, the line
pattern -connector -relay. "In -this instance, -the
‘081 ‘relay 2203 ‘is released-and that in turn re-
moves the ground from the PA conductor-so that
‘the -original operating -circuit -of -the PLAIl- relay
‘601 ‘is opened. 'The 'PLA! relay, however, is
‘held locked over the LKA conductor which may
‘be-traced through the front-.contact-and arma-
ure 2 of the LK relay :through the armature
*5-and front contact -of theST5 relay 1767 -and
‘the ‘back contact and armature 2 :of .the:SKET
-relay- 1743,

‘The PS relays such as the PS:relay 2085 and
the PSI relay (11 and the PS2 relay 112 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
PS and the PS{ relays in -one instance and the
‘PS and PS2 relays in-anctherinstance, controlling
0dd -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 LRIL{conductorso-that-after
the PLI relay has been operated it remains oper-
:ated-dependent upon the K4 conductor connected
.over-the front-contact and armature { of -the'STH
‘relay 1701. "Therefore, upon the -opening -of the
-original circuit for -the -operation :of PL{, -this
Telay 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 1110 a circuit is-es-
tablished from -ground, the armature and ‘back
contact of this PC relay (718 over a front con-
tact and armature of either the PSS! relay 17t1
or the PS2 relay 1712 whichever-has been oper-
ated during the previous reading cycle, thence
over the PL conductor and the chain contacts
contrelled by the PLAS relays through the PLAY
relay 1691 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

cyele ground from the P1{ contact over the arma- -

ture 2 and back contact of the CKP relay 1736
and the front contact and armature 3 of the'STS
‘relay 1707 may be extended over the OF conduc-
tor to the L2 conductor now extended through
an armature and front contact of the SPD relay
1903 to again operate the 081 relay 2283. “The
renewed operation of this pattern relay will then
~again close a ground to the PA conductor where-
by the PLA2 relay 1803 will be operated. "It may
“be noted in all instances that when a relay such
1as the PL2 operates its opens the locking circuit
“for the PL{ relay 1600 and this relay releases and
in"a similar manner when the PLA2 -relay 1683
-operates it-opens the locking circuit of the PLAI
relay 1601 and so-this relay releases. Therefore,
the ‘line count circuit advances with the PIL: re-
ays 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- %

bhered"PLA relay is-operated -and locked. At the
end of a reading -cycle the PL relay is releascd
‘but the correspondingly numbered PLA -relay re-
mains locked.

In this manner then during nine reading-in-
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‘winding -of the Pi-relay 1704,
‘opzration of ‘the STA relay (101, ground over

30

tervals the'PL1 1o PLS relays-will ‘be suceessively
operated and through:the:corresponding nine-op-
erations .of the 08! relay 2203 ithe splice -code
081010 is perforated “in- the :tape in :the MU9
perforator 2054. :

During the ninth reading interval, ground :is
extended from the Pl contact-of-the reader over
the:armature 2 and back contact of :the CKP:re-~
lay-1785, the front contact and-armature 3 of the
ST5 relay 1107, the armature-and-front contact
of 'the 'MST relay - 2202, over :the OP -conductor

‘now -switched by ‘the ‘PLS-relay 1684 to the I.9

conductor -angd this. in the manner hereinbefore
deseribed -will be extended to cause the operation
of -the 081 relay 2283 so-that the MUO-perforator
2004 will perforate a-ninth line.of the:081010 code
onits-tape. Upon'the operation of the 081 relay
2253 the PCi relay-will-extend-a-ground -over-its
armature-and front-contact and thence-over-con-
tacts controlled by the {81 relay to-the PA lead
now-switched by the PL§ relay 1684 to the-AV-1ead
at this point occupying .a-similar circuit position
as would a PLASrelay. ‘Therefore, instead: of an~
-other PLA relay being operated the ground -will
be extended to the AV -advance relay 1789 -and
cause its -operation. The advance relay-at its
armature 2 opens the -circuit-for the-STA relay
1781-to prevent its operation-momentarily. - The
advance relay in operating cpens-the locking-cir-
cuit of the LK relay {788 -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 PLAS relay 1605 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 4781 will again
be -operated upon-the following release-of the AV
relay 1708, With this operation of theSTA re-
lay the ground extended to-armature 3 of the P2
relay {708 is removed and, therefore, the original
operating groundfor-the Pl-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 1982, the upper
winding -of the P2 relay 182, the -front contact
and- armature 3 -of the Pi relgy {704, the back
contact and armature of the P3-relay 1703 to the
"Now -upon the

armature 2 and-front contact of the SPE relay
1962 is extended through the -armature 2 and
front contact of the STA relay 1701, armature |
and front contact of the P! relay 1704, through
armature | and front contact of the MU9 relay
1703 to the winding of the MUI relay 1715. The
MU/ relay will now lock to the circuit heretofore

‘provided for the locking of the MU$ relay {7186
-and at the-same time open the locking circuit for

this relay so that the MUB relay (708 releases.

Now -upon' the operation-of the LK relay 1708,
ground supplied by its-armature 4-and front con-
tact is extended through the -up-cheek - circuit
‘proving that the MUI relay alone in this seriesof

-Telays is operated through the -armature 2 -and
‘front contact of the Pl-relay 1704, the armature

2 and front contact -of the P2 relay (702, the
armature 2 and front contact of the MUY relay
i718, the armature and front contact of the TC2
relay (700 to the winding of the P{D relay 2085
and the PIA—B—C relay 2887 so that the next
-‘perforator, the MU| 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:081010.code thereon.
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e have assumed that the TC2 relay will be
operated at the present time. This means that
the MUS, the MU{ and the MU? 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 {889 will be
operated in turn and when a ground is extended
over its armature and front contact, it will be
switched by the TC?2 relay in this instance to the
common conductor {801 leading to the winding of
the SKT relay (714 so that this relay will operate
and will immediately place a ground through its
armature 3 on the winding of the AV relay 1709
to cause the advance to the next perforator relay.
The perforator register relay 2198 and the perfo-
rator connector relay 2{8{ 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 MU2 relay 1832 will be op-
erated and again the TC relay will cause the op-~
eration of the SKT relay {7{4 instead of one of
the perforator connector relays and thus the
remaining MU relays will be operated in turn on
succeeding reader eycles but no perforations will
be made in the cutput tapes controlled thereby.

At the end of the operation when the DET$
relay is operated then upon the operation of the
AV relay {789 and after the last reading cycle has
been completed the ground on the J& contact
will . be extended over armature & and front
contact of the AV relay £7¢8 to conductor {116
which will be extended by armature 3 and front
contact of the DETS relay 1505 through the back
contact and armature | of the ATIS relay 2289
to the winding of the ATIR relay 2285 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 ATIR relay a cir-
cuit is closed from the armature and front con-
tact thereof, through the winding of the ATIS
relay 2200 to a ground supplied by the SP relay
1908 on the conductor {98 but the ATIS relay
cannct operate until the ground is removed from
the front contact of armature { thereof at the
‘end of the reading cycle. When this occurs, then
the ATIR relay 2285 will be maintained operated
in series with the winding of the AT{S relay 2260
and this relay in turn will become operated.

The SPE and SPD relays which were described
hereinbefore as operating in response to the op-~
eration of the SP relay {988 have a locking circuit,
not shown here but descriked in detail in the said
Joel application, which is controlied by the AT—R
and AT—S relays. Therefore, upon the operation
.of the AT{R relay 2205, the SPE relay 1892 and
the SPD relay (993 will be momentarily released
s0 as to open the locking cirzuit of the DETS re-
Tay 1905, 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 ATIR relay 2285 and the
ATIS relay 2282 will be maintained onerated and
at the end upon the next energization of the
DETS relay 1885 a circuit will be established for
the energization of the AT2R relay 2226 and
thereafter the AT2S relay 2201.

At the end of the third cycle in which a third
block of 081010 codes is perforated on the end of
each tape the AT3IR relay 22867 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 preparationi 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 AT3SR relay releases when the J8 cam con-
tact opens. '

Thus, it will be seen that since the marker 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 he
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 CDT$ relays
of Fig. 22 will control the DETI| to DET§ 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 1987 and 1938 is a round of only
three days as denoted by the first and last day of
recund switches 1885 and {58, respectively, then
only three output tapes will be necessary and,
therefore, only the DETI(, DET2 and the DET3
perforators will be enabled. When the DETS
relay 1811 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 2289 to the conductor 221§ to operate the
SKT relay 1714, This will cause the operation
of the advance AV relay {708 so that in the ab-
sence of the line pattern connector relay 2283 and
the perforator connector relays for the DET#
perforator the next relay in turn the DETS relay
{9{2 will be operated.

As another example of a spreading operatlon, )
let it be assumed that after the tare 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
1586 has been operated. In this case, when the
Li conductor from the front contact of armature
3 of the PLI relay 1600 is grounded this ground
will now be extended over the armature and front
contact of the TET relay 1986, thence over the
armature 4 and back contact of the ATIS relay
2280 to the 286 pattern relay 2284. 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 fto
2899XX after which the AT{S relay 2288 will be
operated. When the second block of nine codes
is to be rerforated the skip splice code 286000
is the first line to be perforated after which there
will be eight of the 081010 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 supplementary counting scheme consisting of
the ATIS 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 conduc*or 1.2 which now is extended to
the 881 relay 2203 instead of to the 285 relay
2204 and the other counts of this line count cir-
cuit will be similarly extended to operate the 081
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 081010 in regular order. At the end of this
block of nine perforations the ATIS 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 ATIS relay 2280 so that all nine
lines of this entry will be 081010.
. 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 rcund switch 1818 has
been set at 3 and the round switches 1967 and
1908 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 221 |
will be used for the records of the second day
of the round and the DETS perforator 2242 will
be used for the records for the third day of the
round. The DETI perforator 22i3, the DET4
perforator 2214, the DET3S perforator 2215 and
the DET6 perforator 22171 will be left idle. The
SPA relay 1913 extends a ground over the first
day of round switch 1809 to the conductor
marked 2 (second day of round) to cause the
energization of the CDTI relay 2218 so that in
a spreading operation when the DETI relay 1914
is operated the circuit from its front contact of
armature 2 instead of being extended normally
to enable the DETI perforator 2213 will now be
routed to the common conductor 2210 to operate
the SKT relay 1714 for the purpose of skipping
this perforator as hereinbefore described.
" In the same manner a ground extended by the
SPA relay (913 will be extended through the
last day of round switch arm {910 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 armature 2 and front contact
to the winding of the CDT5 relay 2249 and this
again in turn will cause the operation of the
CDT6 relay 2220 so that the DET4, DET5 and
DETS 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 (719.
» Now, when an item is to be perforated on one
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of the DET perforators then the day register
translator 8815 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 2221 to enable

the DET2 perforator 221f. In a similar man-
ner that day register translator {515 will trans-
late the 13.h into a grounding of the DT con-.
ductor ¥ which will be extended over armature 4.
and back comtact of the CDT3 relay 2222 to
enable the DET3 perforator 2212, 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 armature § 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, thence over the armature 4 and
front contact of the CDT relay 2219, the arma-

the armature § and front contact of the CDT5H
re:ay 2214, the armature 5 and front contact of
the CDT4 relay 2289, the armature 5 and back

_contact of the CDT3 relay 2222 to enable the.
" DET3 perforacor 2212,

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 11th (first day of round .
2) was processed, then the day register translator
1915 would ground a conductor No. 3 extend-
ing into the round switch 1987 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 CDTI relay 2218, thence to
armature 4 and back contact of the CDT2 relay
2221 to enable the DETZ perforator so that an
item for the first day of round will be automati-
cally funneled to the perforator recording 1tems
for the second day of the round.

The internal arrangements of the day register
translator are fully set forth in the said Joel
apphcatlon

Feature 3

This has been stated as a sequence or walk-
ing circuit used for saining 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 NUS to DET6 hereinbefore described..
As an essential part of the control there are pro-
vided three relays Pi, P2 and P3 which translate;
successive impulses provided by the action of
the STA relay 1701 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 MUOD relay

{715, has been operated, then the release of the
STA relay 1701 operates the Pl or the P3 relay.
and prepares the circuit for the next relay in
relay 1715. :

This walking circuit in combination with the
means for operating the SKT relay 1714 or the
LL relay 1719 for skipping the unassigned per-
forators has been descrlbed in some ‘detail here~
mbefore
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Fedture ¢

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 eircuit consists
of the ATIR to AT3R, the ATIS 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 rencering said second-named
manual start means actuative to effeet record-
ing. )

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 producmg devices !

and for recording thereon the said scanned rec-
ord, automatic means for sequentially procucing
a precautlonary record on each of said record
producmg devices, a manual means for starting

said automatic means, 4 manual means for start-

ing the operation of said circuit and means under
control of and dependent upon a complete. cycle
of operatlon of said automatic means for render-
ing said circuit starting means effectlve to pro-
duce records.

3. In o device for processing coded items of
information recorded, on & 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 readij-
ness to receive said processed. items of informa-.
tion, a circuit for synthesizing a special code for
recording. on said other eontinuous. strips, said
automatic cireuit having means to connect said
synthesizing circuit to each said reeorder 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 perforafed 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 sald continuous strip,
and a plurality of perforators for perforating
coded items of information on a plurality of other
continuous sfrips, a start key for placing said
device into operation, means for preparing the
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leading ends of each of sald other continious
strips by recording therein certain special per-
forated codes, said last means including a circuit
for synthesizing special codes, and an automatie:
sequencing circuit for successively applying said’
synthesizing circuit to each of said perforators,
each said perforator béing 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
cyeles 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 tapé by
sorting, transiating, computing or otherwise re=-
arranging said coded items of information on-
a plurality of outgoing tapes, said device includ-"
ing a reader for reacing 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 eperation;
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 plu-
rality of perforators for perforating in each of
said outgoing tapes coded items of information
derived from said items read from said incoming
tapé, a means for spreading, by sequentially per=
forating the same code on. each. said outgoing
tape, a predetermined piurality 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 fors
transmitting said special splice code successively:
under: control of said automatic sequencing eir=.
cuit to each of said perforators, a normally: in=
effective start key for- placing said device into
operation, a means for starting: said special tape:
end spreading means, and means responsive:to:
the compietion of a plurality of eycles of opera=
tion of said spreading means for rendering said
start key effective to produce records.

7. In a device for proecessing 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 inhcoming
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 per-
foration of the same code on each said outgoing
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tape, 4 hormaily 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 assem-
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
jineluding 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-
jties over variable time periods perforated in an
incoming tape by sorting, translating, coraputing
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 g customer use of the said facilities,
a processing device including a reader for readmg
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 fo 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 an
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, 2 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 sald 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
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 amn 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-
forimation 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 pericds 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 relays each associated with one of said perfora-
tors for sequentially enabling said perforators,
means in said device for transmitfing a par-
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 customer uses of facili-
ties: over variable timsa periods perforated in an
incoming tape by sorting,; translating, computing
or otherwise rearranging said coded items of in-
formation on a plurality of ouftgoing tapes, a
processing device including a reader for reading
off the: said coded items of information from said
inecoming 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, g-
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 cham
of relays and said counting means whereby a.
block of a given number of particular coded 1tems_‘
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 fac;h-;
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, &
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 periforators-
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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