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This invention pertains to recording systems and par 
ticularly to systems in which assembled items of recorded 
data are transferred in part directly and in part in trans 
lated form to another more readily utilizable recording 
medium. The present system may, for instance, receive 
coded information from a punched tape and convert it 
so that it may be punched in a card by a commercial 
business machine for accounting purposes. 
An object of the invention is the improvement of re 

cording and translating systems and methods. 
An example of an improved recording system in which 

the invention is presently incorporated, is a system com 
prising, for instance, a tape having a number of sequential 
lines, each line having, for instance, a plurality of items 
of information, punched or embossed therein according 
to a preferred code. The record of a particular trans 
action comprises a plurality of such successive lines. 
The perforations or embossings may be sensed in any of 
a number of manners, electrically, mechanically or photo 
electrically. In the present embodiment the sensing is 
performed electrically by a device known as a reader, 
which senses each line, and all of its several items of 
information, simultaneously and the several lines, corre 
sponding to a complete entry of a transaction, sequential 
ly. The several items of information appearing in each 
line of the tape are transferred, first to a set of reading 
relays. Each horizontal line of the tape may, for in 
stance, have twenty-eight individual positions. The first 
group of three perforable positions of the twenty-eight 
is called group A. The remaining twenty-five are divided 
into five groups of five each, called group B, group C, 
group D, group E and group F. Similar nomenclature 
is employed in designating the reading relays and the 
groups of the several separate lines of the input register 
as well as various signals, alarms, etc. These groups 
of relays may be assigned, for instance, to record six 
items of information per line. Five of the items, for 
instance, may each be recorded in the five groups each 
of five adjacent horizontal positions of the tape. The 
sixth item of information may be recorded in the re 
maining three positions of the tape. Thus the full 
twenty-eight units in a horizontal row of the tape may 
be employed to record say six items of information. A 
complete transaction may comprise, for instance, five 
Successive lines of tape. At times a complete record of 
a different transaction may comprise a different number 
of successive lines, such as two, lines of tape. The 
items of information perforated or embossed in the sec 
tion of tape arranged in groups of five may be, for in 
stance, in accordance with an additive two-out-of-five 
code, to represent any of the ten digits. This code will 
be explained in detail hereinafter. It will suffice at this 
point to mention that it comprises five positions numbered 
0, 1, 2, 4 and 7. Two tape positions, reading pins, or 
relays in each group of five will be perforated, closed or 
operated, respectively, to indicate a number correspond 
ing to the sum of the two. Thus 1 and 2 represent 3 and 
0 and 1 represent 1. There is one exception which must 

O 

30 

35 

40 

55 

BO 

70 action in the particular tape. 

be kept in mind. According to the code 4 and 7 arbi 
trarily represent 0. The sixth item of information em 
ploying only three adjacent horizontal positions may 
employ a code different from the additive two-out-of-five 
code such as a one-out-of-three or a three-out-of-three 
code to record a more restricted amount of information. 
It appears only in the first line of the entry for identifica 
tion purposes and will be explained in detail hereinafter. 
The code impressed in the tape, in accordance with the 

present arrangement is transferred through the reader, 
which is a well-known device for sensing the perfora 
tions, to a group of reading relays. There is a reading 
relay for each of the twenty-eight positions of the tape. 
Each of the twenty-eight reading relays is operated or 
released depending upon the perforation or non-perfora 
tion of its corresponding position of the tape. There 
is a separate group of reading relays for each item of 
information in a line of tape. Thus the six items of 
information recorded in a particular line are transferred 
individually to six groups of reading relays, five groups 
of five relays for each line and one group of three relays 
for the first line of an entry only. 
The system of the invention, in addition to the reading 

relays, has an input register. The input register is di 
vided into as many sections as the maximum number 
of lines, of tape required for a transaction. For instance, 
if there are five lines of tape relating to the recorded 
transaction requiring the largest number of lines, the 
input register will have five sections. In general, each 
Section of the input register has a relay corresponding 
to each reading relay and therefore to each of the po 
sitions in a horizontal row of tape. After each line of 
tape is read by the reader, and transferred to the reading 
relays, it is next transferred to its particular line or sec 
tion of the input register, according to its line position 
of the tape in which it is perforated, each line in se 
quence, until all of the lines of tape relating to a par 
ticular transaction have been read and recorded in the 
input register. 
The pattern of operation and release of each group of 

relays in each line section of the input register, upon 
completion of input registration, will correspond with the 
perforation or non-perforation of its corresponding sec 
tion of the say five-line tape recording of the transaction. 
Thus if, for instance, in the third line of the tape record 
ing a particular transaction, of the five horizontal perfor 
able positions allotted to the last item of the line, posi 
tions 2 and 3 are perforated, relays in the corresponding 
positions of the last group of relays of line three of the 
input register will be operated. In accordance with the 
additive two-out-of-five code, in which values 0, 1, 2, 4 
and 7 are assigned to the five positions, respectively, if 
positions 2 and 3 of the tape are perforated, the sum of 
the digits 1 and 2 assigned thereto is 3. Operation of 
the corresponding relays in the third section or line of 
the register, last group of relays will also indicate digit 
3. If the first and Second positions are perforated the 
Sum of the corresponding digits 0 and 1 is 1, and in like 
manner for each two-tape positions of any group of 
five positions and for each two corresponding relay posi 
tions in the corresponding register group of a line, ex 
cept for tape positions 4 and 7 and corresponding relay 
positions 4 and 7 of a group of five, the sum of which is 
arbitrarily designated as 0 as heretofore mentioned. 

It has been Stated that certain transactions may be 
recorded in fewer lines of tape and such transactions will 
employ only the Same fewer lines of input register. It is 
pointed out however that particular tapes will have per 
forated therein a uniform number of lines for each trans 

Thus while tapes perfo 
rated, for instance, with five-line transactions are being 
run, each transaction therein will have five perforated 



lines per transaction. While tapes employing two lines, 
for instance, for each transaction are beign run, each 
entry in the tape will have two perforated lines per trans 
action and each transaction will be recorded in lines 1 
and 2 of the register, while the other three lines of the 
input register, lines 3, 4 and 5, will not be employed. 

Before the start of registering in the input register, the 
entire register is down-checked to insure that each relay 
in the entire register is released, or in the down position 
as this is called. This is performed by establishing a path 
from ground through a break contact, of each relay in 
the entire input register, that is to say a contact which is 
closed only when the relay is released, as distinguished 
from a make contact which is closed only when the relay 
is operated, and through the winding of a relay known as 
the input register down-check relay to battery to operate 
the relay which permits registering in the input register 
to Start, 
There is another check of the input register to insure 

proper registration called the input register up-check. 
When the two-out-of-five code is employed, two and only 
two relays of each group of five of the five groups B, C, D, 
E and F of a line should be operated. Each group of five 
relays which individually cooperate to register a particu 
lar item of information is arranged so that if two relays 
and two relays only of each group of five are operated, 
a path is establishable from ground through the make 
contacts of the two operated relays and the break con 
tacts of the three other relays of the group of five and 
through a corresponding path through each group of 
five relays of a particular line of the register, according to 
the particular registration in each group and through 
the winding of a relay corresponding to the input register 
line to battery operating the relay. This, as is apparent, 
does not afford a positive check that the registration ef 
fected of the line is correct, but simply an indication that 
it is plausible. As each line of the input register is filled 
and before the reader is stepped to read the succeeding 
line of tape, the newly registered line in the input reg 
ister is up-checked and its correspondingly numbered line 
up-check relay is operated. 

If a tape having transactions requiring five lines is being 
processed, each of five up-check relays, one for each of 
lines 4 to 5 of the tape and of the register, is operated 
and, for the sake of simplicity, leaving out of considera 
tion for the present certain refinements, it may be said that 
a path establishable from ground through a make contact 
of each of the five up-check relays to 5 for a five-line 
entry indicates a plausible registration of the entries of 
each line of a five-line transaction and controls a relay 
which permits the circuit to proceed. 

In the case of a transaction requiring only two lines 
of tape for a transaction, when the up-check relays for 
lines 1 and 2 of the register are operated, again neglect 
ing certain refinements, the circuit is enabled to proceed 
with succeeding functions. 
The present arrangement comprises thirty output reg 

isters. A considerable number of the output registers are 
arranged to receive certain items of information di 
rectly as recorded in a corresponding number of groups 
of relays of the input registers. That is to say, such out 
put registers each comprises five relays designated 0, 1, 
2, 4 and 7, respectively, and operate on an additive two 
out-of-five code basis. If relays designated 1 and 2 in 
the input register are operated, to identify the digit cor 
responding to their sum, or 3, relays designated 1 and 2 in 
E. output register will be operated to identify the same 
igit 3. 
Other information recorded in various groups of the 

relays in the input registers is not transferred directly to 
the output registers. It is first subjected to a process 
known in the art as translation. That is to say the in 
formation as recorded in the input registers is acted upon 
through the medium of the setting of certain groups of 
switches and the operation of certain other groups of re 
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4. 
lays to change the form of the information as recorded in 
the input registers into a different form or to add an ele 
ment of information thereto before it is impressed on the 
output registers. This will be described in detail herein 
after, 

Before information is transferred to the output regis 
ters, the output registers are down-checked to insure that 
they are all released. After the information has been 
transferred to the output registers the registers are up 
checked to insure that the registration is plausible before 
it is used to control the commercial business machine 
card punch in the ultimate recording. 

In the present arrangement the information received 
from the different kinds of tape, that is to say, tapes hav 
ing, for instance, five line entries and tapes having two 
line entires, require different sets of output registers, cer 
tain of which registers are common to both and others of 
which are individual thereto. The directing of the in 
formaton into the proper registers is performed by relays 
under the control of switches which are operated to par 
ticular positions before the running of the tape begins. 
Each tape at its head end has certain identifying perfora 
tions which are automatically checked against the switch 
settings to insure that the type of tape being run conforms 
to the tape expected and the manual settings of the 
switches. 
The operation of the output registers in turn controls 

the punches of a commercial business machine card 
punch. Card punching machines well known in the art 
suitable for use with the present arrangement are the In 
ternational Business Machines or IBM, as it will herein 
after be identified, No. 514 and No. 523 Summary Punch. 
The present system thus converts recordings on tape to 
recordings on a punched business machine card which is 
adapted to be processed by other commercial accounting 
machines. 
The punched tapes which are employed in the input of 

the present arrangement may be prepared in any desired 
manner to produce the recorded information in the form 
of a plurality of coded items per line and a plurality of 
successive lines per transaction. There are presently 
known in the art a number of arrangements which pre 
pare a record in this form. For instance, in communica 
tion systems and particularly in modern telephone systems 
which are arranged for automatic message accounting 
there are a number of automatic message accounting of 
AMA, as it will hereinafter be called, arrangements, well 
known in the art, with which the present arrangement is 
designed to cooperate. That is to say it will accept 
punched tapes produced by these other well known AMA 
systems and convert them so that through the agency of 
a connected commercial accounting punch card machine, 
the IBM 514 or 523 summary punch, for instance, a 
punched record is produced suitable for further process 
ing, such as the actual preparation of a telephone sub 
scriber's bill or statement or for other purposes such as 
for service observing or service operation or maintenance 
purposes. 
As will become apparent from the detailed disclosure, 

the principles of the present system are not limited in 
application in the communications industry nor to use 
with AMA prepared tapes in its input. Any tape having 
a plurality of groups of coded punchings arranged trans 
versely and in which a plurality of successive transverse 
lines are grouped in succession longitudinally to form 
a record of a single transaction may be employed. Of 
course it is to be understood that the particular Switch 
ing devices employed in the present converter to effect the 
translation to supply additional items of information or 
to change its form for the ultimate punched commercial 
record will depend upon the particular requirements of 
the input record. A knowledge of the detailed operation 
of the various AMA or other devices employed to pre 
pare the input tape is not required for an understanding 
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of the present invention. The tape, if desired, could be 
prepared by a hand operated perforator. 
When a perforated tape is employed as the input record 

it is necessary to splice successive sections together. Such 
sections will be perforated in accordance with the codes 
of a plurality of preselected multiple digit numbers, 
08.1010 for instance, arranged in sequence. The present 
circuit is arranged so that upon encountering a section 
of tape so punched, that is to say punched with the 
codes of the multiple digit number assigned to identify 
a section of tape containing a splice, the present circuit 
recognizes the number and instead of directing it into 
the input register and through the circuit to control a 
punching operation, the present circuit responds to a 
succession of codes of such numbers perforated in the 
tape by operating the machine to as it were skip over 
the splice section. 

There are other multiple digit numbers, the perforated 
codes of which appear in the tape for special purposes. 
They are employed not for controlling the punching of 
a card, but for checking and control purposes and are 
not transferred to the registers. Such codes at the lead 
ing end of a tape containing transactions as well as at the 
trailing end of a tape are characterized by a succession 
of nine lines each having the punched code of a different 
assigned six digit number, the first three digits of each of 
which six digits number are preassigned, such as 289, 
followed by three other identifying digits which though 
preassigned vary from line to line to afford a necessary 
check of various items to identify the tape as containing 
entries of a particular description, such as the number 
of lines to a transaction, or as coming from a particular 
source. During their reception they are checked against 
the settings of the preset manual switches to insure that 
the present circuit has been properly adjusted to receive 
the particular transactions appearing in the tape. The 
section of punched tape containing these identifying en 
tries appearing at the leading end of a tape is called 
herein the leading tape identity. In a similar manner 
the nine lines following a succession of coded transac 
tions, called hereinafter trailing tape identity, each have 
preassigned six digit numbers, the first three digits of 
which are the same three digits as assigned for leading 
tape identity, such as 289, followed by three other identi fying digits. 

Leading tape identity entries and trailing tape identity 
entries are not directed into the registers. As each line 
of the nine lines is received in each instance, if it is 
properly coded in the tape and if it corresponds wit 
the settings of the switches, it operates one of nine line 
relays, line relays to 9, in sequence, meanwhile step 
ping the reader after each line has been found to be 
correct. If the entire nine line punched code for leading 
or trailing tape identity is found to be correct and the nine 
line relays i to 9 are operated in proper sequence, the 
circuit is conditioned to perform a succeeding function 
Such as to direct the codes of the first line of a transaction 
into the inpue register in the case of leading tape identity. 
The present arrangement will punch either one card 

cr two cards for a single entry of a transaction recorded 
in an input tape depending upon the perforations in the 
tape and the setting cf the control switches. That is to 
say the present circuit may be set up so as to control 
the connected commercial accounting card punching ma 
chine so that, instead of producing the usual single 
punched card, an extra punched card is produced from 
the single input record of the transaction if an extra card 
is desired for any purpose. 

These and other features of the invention may be 
learned from the following description when read with 
reference to the following drawings which taken together 
disclose a preferred embodiment in which the invention 
is presently incorporated. 

Figs. 1 to 83 inclusive and Figs. A to H, J, and K, all 
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6 
arranged as in Fig. 84, disclose the overall circuit of the 
invention. 

Fig. 85 is a diagrammatic sketch showing by means 
of designated rectangles the relationship of the principal 
units of the overall circuit of this invention; Fig. 86 is a 
diagrammatic sketch showing by means of designated rec 
tangles the relationship of the output circuit particularly 
the output registers and the IBM summary punch, por 
tions of the latter being shown in perspective. 

Fig. 87 is a diagram of a card which is employed in 
the 3M summary punch, which diagram is used in ex 
plaining a full punching cycle as an aid in understanding 
the operation of the present circuit; Figs. 88A, 88B, 88C 
and 88D are diagrams showing the successive stages in the 
movement of a card during a card free cycle of the IBM 
Summary punch as an aid to understanding the operation 
of the present circuit. 

Fig. 89 is a diagram of a plan view of an IBM sum 
mary punch card, with designations, used to explain the 
invention. 

With respect to the overall circuit, Figs. 1 to 83, it is 
pointed out that it is, taken together, a single circuit unit, 
which although certain of its individual figures or groups 
of figures may be separately identifiable by function, 
the separation into individual figures has been dictated 
in general by the necessity for dividing the unitary circuit 
into units of patent drawing size. For this reason, at this 
point in the text, instead of describing each individual 
drawing figure, in numerical sequence, it is considered 
that it will be more helpful if the figures are described, 
with reference to the overall block diagram of Fig. 84, 
Some individually but most in groups in relation to the 
most important separable functions. 

Fig. 1 shows the timing and alarm circuits; 
Figs. 2 and 3 show the input register lamp and the lamp 

to register connecting relays; 
Figs. 4 and 5 show the starting and stopping and other 

control keys and relays; 
Fig.6 shows the reader; 
Fig. 7 shows the five up-check relays, the 6th line 

first group check relay and the single down-check relay 
for the input register, the input register ground supply 
relay and other control relays; 

Figs. 8, 9, 10, 11 and 12 show the interconnecting 
relays between the reader relay circuit and lines 1, 2, 3, 
4 and 5, respectively of the input register; 

Fig. 13 shows the input register lamp keys and the 
output register lamp keys circuit; 

Fig. 14 shows the skip splice control circuit; 
Fig. 15 shows the reader line step check circuit; 
Figs. 16, 26 and 36 show the twenty-eight reading re 

lays comprising a first group A of three relays and five 
groups B, C, ), is and F each of five relays; 

Figs. 17, 27, and 37: 18, 28 and 38; 19, 29 and 39; 20, 
30 and 40; and 21, 31 and 41 show lines to 5 of the 
input register respectively; the two relays at the left in 
Fig. 17 are called the entry type register; 

Figs. 22 and 23 show the tape selection register; 
Fig. 24 shows the output register control circuit in 

citiding the output register up-check and down-check relays; 
Figs. 25 and 47 show the tape index register; 
Figs. 32, 33, 42 and 43 show the set-up switch circuit; 
Figs. 34 and 44 show the set-up checking circuit; 
Figs. 35 and 45 show the tape identity reading progress 

circuit; 
Fig. 46 shows the circuit for controlling the punching 

of one card or two cards or the card count circuit; 
Fig. 48 shows the start time translator; 
Figs. 49 and 50 show the office index and office trans 

lato: circuit; 
Fig. 51 shows the class translator; 
Figs, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61 and 62 show 

the output register lamp connector circuit and the output 
register relay connector circuit; 
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Figs. 63, 64, 65, 66, 67, 68, 69, 70, 71 and 72 together 
with Figs. A, B, C, D, E, F, G, H, J, and K show the out 
put register circuit; 

Figs. 73 and 82 show the punch sequence control cir 
cuit. 

Figs. 74 and 83 show the interconnections of the present 
circuit and the IBM summary punch, the details of 
which latter are well known in the art. Only such details 
of the IBM punch as are required for interconnections 
thereto are necessary to an understanding of the present 
inventions; 

Figs. 75, 76, 77, 78, 79, 80 and 81 show the punch 
control circuit. 
The exemplified embodiment of the present invention 

as disclosed herein comprises apparatus mounted in prac 
tice in or upon a cabinet or cabinets, a control panel and 
a relay rack. The relays and other circuit elements and 
the mechanical details of mounting, cabling or other 
wiring interconnecting the elements are generally of a 
type well known in the art and would readily be devised 
by those skilled in the art in accordance with known in 
formation. 
The operative apparatus includes a tape reader which 

may be such as is disclosed in Carpenter United States 
patent application Serial No. 662,280, filed May 1, 1946; 
obviously other devices of similar function may be em 
ployed. 

Reference to Patent 2,263,291, T. L. Dowey, Novem 
ber 18, 1941, will disclose a punch generally correspond 
ing to the card punch used herein. 
The exemplary system disclosed herein is a further 

development of a system of machinery and equipment for 
automatic message accounting disclosed in a number of 
copending applications and granted patents. This ex 
emplary embodiment is more particularly related to two 
of that group, first, United States patent to Giroud-Irwin 
Kille-Retallack-Riggs-Strickler No. 2,572,132, granted 
October 23, 1951, which discloses means for producing 
a message unit Summary tape capable of being processed 
by the presently described equipment; such tape is dis 
closed diagrammatically in Fig. 73 of said patent with 
the exceptions, as stated in column 6, line 44 of said 
patent, that no single line entries are normally present, 
and that certain index digits are different. Such a message 
unit summary tape will control the present equipment, 
however, regardless of the source from which it orig 
inated; citation of this specific tape is exemplary and not 
by way of limitation. 

Toll tapes, message unit tapes, and service observing 
tapes, suitable for controlling the herein-described equip 
ment may be and are produced as a part of the output 
product of another disclosure of the group, i. e., an 
equipment known as a computer and sometimes more 
specifically designated as a computer-sorter, because it 
may accomplish certain Sorting functions, such as is de 
scribed in the application of A. E. Joel, Jr., Serial No. 
101,087, filed June 24, 1949; again this citation is ex 
emplary as similar tapes produced by any means or de 
rived from any source function in a similar manner and 
the principles of the invention extend to equivalent var 
iants thereof. 

Before proceeding with the description of the detailed 
operation of the circuit of the tape to card converter 
certain related matters will first be described. 
The card which is punched by the IBM summary punch 

under control of the tape to card converter is represented 
in Fig. 89. The card provides 80 vertical columns and 
12 horizontal rows. In the present arrangement only 34 
of the 80 vertical columns are employed. An individual 
punch magnet is assigned to each vertical column used. 
Each of the vertical columns may be employed to rep 
resent a particular kind of information such, for instance, 
as the month of the year, the tens or units digit of the 
day of the month, the thousands digit of the calling 
number, the hundreds digit of the calling number, the 
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tens digit of the calling number, the units digit of the 
calling number, etc., a separate vertical column being 
assigned for each separate item of information. The 
quantity of the information, for instance, relating to any 
particular vertical column may be represented by the hor 
izontal row of the punched area in the vertical column. 
For example, there are twelve months in a year and twelve 
horizontal rows on a card. Therefore, a punch in any 
particular horizontal row of the vertical month column 
will represent a particular month on a preassigned basis. 
in Fig. 89 the second vertical column is assigned to rep 
resent the month and a punch perforation in a particular 
one of the 12 horizontal rows represents a particular 
month according to a predetermined assignment. As 
another example consider called office code. Three ver 
tical columns are assigned to convey this information 
which appears on the card as a three digit number, the 
hundreds, tens and units digits of which appear in col 
umns 25, 26 and 27. Reference to these vertical columns 
and to the horizontal level or row number discloses that 
the number of the called office code as punched in the 
card is 243, the 2 appearing in vertical column 25, the 4 
in vertical column 26, and the 3 in vertical column 27. 
The calling office code number is arbitrarily assigned to 
a particular telephone central exchange office. According 
to the arbitrary assignment each office is identified by a 
particular three digit number. The number 243 may be 
assigned for instance to one of the central switching of 
fices of the Chelsea, New York office. 
The values or information indicated by the position of 

the punch perforation in a particular vertical column has 
a certain flexibility. Any of the ten digits from 0 to 9 
may be represented in a particular vertical column by a 
punching in a horizontal row opposite the correspondingly 
numbered row. In such cases horizontal rows 11 and 12 
not be used. As mentioned above, each of the twelve 
horizontal rows may be assigned to a different month. 
According to another practice the quantity or the num 
ber represented in a particular vertical column may be 
in accordance with a code in which the specific quantity 
is indicated by a combination of punchings in two hori 
Zontal positions in a single vertical column, according to 
an assigned code. For instance, a combination of two 
punchings in the same vertical column consisting of a 
punching in either horizontal row 11 or 12, called an 
overpunch, combined with a punching in some one of the 
horizontal rows 0 to 9, called an underpunch, may be used 
to indicate a particular item of information such as a let 
ter of the alphabet. This method has been employed in 
IBM practice. A variation of this is employed herein in 
that the overpunch is omitted and particular digits of the 
group 0 to 9 are assigned arbitrarily to represent station 
party letters on a party telephone line, such as the letter 
M, for instance, in a station identified as 2431M. A 
numeral may be assigned to the letter M and other nu 
merals to other party letters. There might be, for in 
stance, only four letters ordinarily assigned to party lines 
and each of these would be identified by a punching in a 
different one of four arbitrarily assigned horizontal rows 
in the vertical column assigned to party. In such case, 
the other horizontal rows would not be used since they 
Would not be required. A fifth number corresponding to 
another horizontal row could, if desired, be assigned to 
identify a subscriber station which had no party letter, 
and in general the multi-vertical columned card arranged 
to be punched at any of a number of horizontal levels 
with one or more punches lends itself to the recording of 
data according to a number of codes and conventions to 
meet a wide variety of needs and conditions. 
The present converter transforms and regroups the in 

formation received from the tape by the reader to the 
form required on the punched cards which cards are ar 
ranged to expedite further processing by conventional 
business machines and practices. 

Reference to Fig. 86 shows diagrammatically the rela 
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tionship of the output registers and certain of the im 
portant elements of the well kuown Blvi Summary Punch 
Models 514 or 523 indicated aiso in Figs. 73 and 83. 
The IBM summary punch has a punch for each vertical 

column. In the present arrangement all of the vertical 
columns are not required. There is a punch provided 
therefore only for each column that is required. The 
punch itself is controlled by a rotary interrupter called an 
emitter which controls the punching of the twelve rows in 
succession in discrete steps. The card is stepped into 
position so that each horizontai row is representici to the 
punches in turn. The punches are controlled by the emit 
ter and the various output registers. 

Let it be assumed that when a particular horizontal row, 
say row 5, is presented to the punch, the information in 
the output registers requires that three vertical colunms 
are required to be punched and that therefore three of 
the punches are to be operated. it may be that the 
called party tens digit is 5. it may be that the month to 
be indicated is May to which the number 5 may be as 
signed and it may be that the nuineral assigned to a sub 
scriber telephone party letter such as J is 5. The output 
registers and punching relays under control of the emitter 
will therefore condition the individual punch in align 
ment with each of the vertical rows assigned to these three 
particular items of information so that the vertical column 
assigned to the called party tens digit, the vertical column 
assigned to the month and the vertical column assigned to 
the called party letter will be perforated in horizontal 
row 5. All of the perforations to be made in a particu 
lar horizontal row are made simultaneously. Therefore 
each of the punch magnets in the particular vertical 
columns which are to be perforated will be energized by 
its associated output register, under control of the emit 
ter, when the emitter is in position corresponding to hori 
Zontal row 5 of the card, so that the punch activates 
an individual element called an interposer in alignment 
with a single common punch bail so that when the bail 
is operated through an eccentric cam it activates each of 
the three interposers, in the example under consideration, 
to perforate each of the three mentioned vertical columns 
in the horizontal row 5. 
As the card progresses, one horizontal row at a time, 

through the punching mechanism, the different punches 
individual to each vertical column will be actuated at the 
proper time, under control of the output registers and 
punch relays which are connected to particular punches 
and under control also of the rotary interrupter or emit 
ter which closes a path through a register to operate the 
punch in any horizontal row of the card as determined by 
the position in which the output register has been set 
by the information fed into it. 

Reference to Fig. 86 indicates the output registers in 
a vertical column at the left. Thirty such registers, four 
indicated individually by rectangles and twenty-six by a 
single rectangle at the bottom of the column, are con 
nected through the punch control and punch sequence 
control circuit, indicated by a rectangle, and through 
a plugboard or cross connection field, so that any register 
may be flexibly connected to any punch magnet. As a 
general proposition each register will be connected to a 
single punch though a certain few registers are connected 
to two or three punches, for instance. A drive motor 
drives the punch bail eccentric and the emitter, which is 
a rotary interrupter having 14 positions in a cycle, 12 for 
the 12 horizontal rows and two indicated as positions 13 
and 14 which are passed through between punching posi 
tions on successive cards. No punching is performed while 
the emitter or card is in positions 13 and 14. In general, 
except in certain special registers, such as the month 
register, there are ten leads extending from each register 
called the emitter leads and designated EQ, E1, E2, E3, 
E4, E5, E6, E7, E8 and E9. These connect to a sequence 
counting circuit the advance of which is controlled by the 
emitter. As the sequence counting circuit is advanced 
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into each position, such as position 5, it will establish a 
circuit through the correspondingly numbered E lead to 
all registers in which it is possible to register a 5. Each 
of the output registers will previously have been set ac 
cording to its particular code such as the additive two 
out-of-five code. Certain of these registers may be set to 
record the number 5. One or more or none may be so 
set. Each one in which a five is registered will close a 
path through its particular register, and through an in 
dividual path through the punch control and sequence cir 
cuit too operate an individual relay therein for each closed 
path through a register recording the numeral 5. Each 
punch control and sequence circuit controls an individual 
path through the cross connection field to an individual 
punch magnet. If it is assumed that three such paths 
are closed when the emitter is in position 5, three punch 
magnets will be energized and three individual interposers 
will be drawn into alignment with their respective punches. 
The punch will be driven through the interposer by the 
punch bail under control of the single common eccentric 
and the punch drive motor. The card will then be stepped 
into the next position where the processes will be repeated. 
Thus each card will be stepped to present the twelve hori 
Zontal rows of each column to the punches in turn, to 
be perforated in particular positions as controlled by the 
output registers. it is to be understood, of course, that 
certain of the registers such as the month register require 
more than ten connections and thus show also an E 
and a 12E lead connections to the emitter. Certain others 
Such as the subscriber station party register which records 
the numeral identifying the party letter will require only 
four leads from the emitter one assigned arbitrarily to 
each of four numbers to identify each of four party let 
terS. 

Processing of tapes-general.-The manner in which 
tapes are processed in the present tape-to-card converter, 
in automatic message accounting in a telephone system 
will now be described, in general, before proceeding with 
the detailed circuit description. The tape-to-card con 
verter processes several kinds of tape produced in other 
automatic message accounting circuits. The tapes are the 
product of two other automatic message accounting cir 
cuits known as the computer and the summarizer. The 
kinds of tape are: 
(a) From the computer: 

Toll tapes 
Message unit tapes 
Service observing tapes 

These are all 5-line call entries. 
(b) From the summarizer: 

Message unit summary tapes 
These are 2-line entries. 

The operations for a typical call (5-line entry) from 
a toll tape are first described; then the operations for 2 
line entries from summary tapes are covered. 
The description is divided into four stages: 

1. Reading and registering in the Input Registers. 
2. Translation. 
3. Transfer to the Output Registers. 
4. Punching of the card. 
Stages 1, 2 and 3 are shown in block diagram form on 
Fig. 85. Stage 4 is shown on Fig. 86. 
For discussion purposes the following call is assumed. 

On May 22nd, a subscriber whose directory number is 
CRanford 2-1234 in New Jeresy called CHelsea 3-1000 
in New York, a different basic numbering plan area. 
The CRanford, calling, office index is 1. The call was 
answered at 1:25 P. M. and the duration of the call was 
five minutes. The CHelsea 3 area index is 1. 
The entry for this call perforated in code on the toll 

tape is shown in the following table. All of the informa 
tion in this table cannot be related, at present, by the 
reader directly to the details of the call assumed in the 
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last preceding paragraph, since the information in the sec 
orid and third lines involves translation which will be 
made clear hereinafter. 

A B C D E 

Calling Calling Line Numericals 
Office 
Index 

First Line.------------ 2 3 4. 
Start Time Line 

Second Line.---------. O 2 7 2 3 5 
Caled 

Area No. 
index Index Caled Office Code 

Third Line.---------- O i. 1. 2 4 3 
Called Line Numericals 

Fourth Line...------- O 0 O 
Msg. 
Unit -- 
Index Chargeable Time Msg. Usits 

Fifth Line.------------ 0. O 5 O 

Had we chosen as an example an entry from a message 
unit detail tape, digits representing the number of mes 
sage units would appear in the E and F columns of the 
fifth line of the entry, instead of 00 as shown above. 
Had we chosen as an example an entry for a completed 

call from an observing tape, the arrangement and digits 
would be the same as shown above. However, had the 
entry been for an unanswered call, the differences would 
be as follows: the A digit of the first line would be a 3 
instead of the 1 shown; and the fifth line would contain 
Zeros in all digits since there is no chargeable time for an 
unanswered call. 

In Fig. 85 the tape is shown stopped on the first line 
of the second call entry; therefore, the first call has been 
read and is being processed. The characters read are 
shown in their proper places in the input and output 
registers. 

It is to be understood that the tape will be perforated in 
accordance with the code to represent the numerals shown 
and the register relays will be operated to correspond. 

Before describing how this call is processed, the pro 
cedure for starting the machine is explained. 

Starting the tape-to-card converter and summary 
punch.-Either the tape-to-card converter or the summary 
punch may be started independently of the other; how 
ever, it is preferable to start the punch first. A description 
of the starting procedure for each machine is given below. 
(a) Start of summary punch 

Make proper cross connections Fig. 83 for tape 
being processed. 

Fill punch feed hopper with blank cards. 
Empty punch stacker of cards from previous 

processing. 
Operate power switch. 
Operate start key. 

The summary punch may remain in this condition until 
the tape-to-card converter is started. 
(b) Start of tape-to-card converter 

Set the set-up switches in accordance with the 
information on the accounting center assign 
ment form for the tape. 

The settings of the various switches assumed for the ill 
lustrative call are shown below. These switches are shown 
in detail in Figs. 32 and 42. 

Switch Position 

Tape type--------------------------------------------- Toll 
Market group----------------------------------------- Tins Units 
Central office-------------------------------- Of 
Thousands--- -- Of 

Aoint).------- Tans Units 
Last day tells-------------------------- - - - - - - - Off f. 
Last day units---------------------------------------- 4 
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Following the setting of the switches, the tape is fed 

into the reader. Operation of the motor start key gives 
ground to down-check paths of both the input and output 
registers. If this check is satisfied, operation of the ma 
chine start key is effective and tape processing begins. 
The first tape entry read is that for splice pattern 

for which number 081010 is punched in code in the tape. 
This is transferred in code to the reading relays. The 
reading relays receive a two-out-of-five up-check. After 
this, the two-out-of-five up-check of the remaining splice 
entries is canceled; this prevents stoppage of the machine 
because of mutilation of the C and D digits by a window 
splice. This cancellation continues until an entry other 
than 08XX10 is read. 
Tape identity follows the splice pattern. When the 

first line of tape identity is read, the two-out-of-five check 
is restored. The tape identity assumed in this description 
is shown on the tape of Fig. 85. 

Line of tape identity is read, checked by a two-out 
of-five up-check, passed through the tape type switch of 
the converter, and then through the cross connection field 
of the summary punch. This tells the machine that the 
tape, the converter, and the punch are in agreement. 
The reader then advances the tape to the second line of 
tape identity which is checked on a two-out-of-five basis 
and compared with the marker group set-up switch. 
Lines 5, 8 and 9 are also checked on a two-out-of-five 
basis and compared with their set-up switches. Tape 
identity lines 3, 4, 6 and 7 are checked for a two-out-of 
five check only. 

Processing of detail tapes.--The processing of the first 
call entry of a tape differs in some respects from that of 
the succeeding call entries. For this reason, and also 
because of an overlap in processing, the first call entry 
is discussed separately from the succeeding call entries 
and the differences in processing are explained. 

First call entry.-Reading and registering-When the 
last line of the tape identity has been read and checked, 
the reader advances the tape to the first line of the first 
call entry. The machine has already found the input 
registers normal and therefore ready to receive the record 
of the first call. 
To register the content of the first line of the first call 

entry in the line input registers, the operated reading 
relays are connected to the line input registers. This 
is done by the line i input register connectors, which 
operate under control of the first line steering relay, if 
the A digit of the first line is 1, 2 or 3. 
When these connectors operate, the B to F digits of the 

reading relays are registered in the B to F digits of the 
line input registers on a two-out-of-five basis. If the 
A digit is a 1 or 3, it is registered in the entry type register 
on a one-out-of-two basis. (Since for summary tapes 
there is only one type of record, A digit 2, the entry type 
register is not used.) 
An A digit of 1 indicates a toll message, a completed 

service observing call, or a message unit detail message. 
A 3 indicates a non-answered observing call. 

Satisfactory operation of the line 1 input register relays 
and the entry type register operates the line 1 input up 
check relay. At the same time, the reader step circuit 
of line 1 operates to advance the tape to the second line 
of the entry; the line i steering relay then releases and 
the Second line steering relay operates. 
When the tape advances to the second line of the entry, 

the connectors to the line 2 input registers operate if the 
A digit of this line is 0. The B to F digits of the reading 
relays are registered in the same way as for line . 
The A digits of all supplementary lines are not reg 

istered but are used only to control the operation of 
the connectors for each line. Advancing the tape, and 
steering and connecting the reading relays to the input 
registers of the remaining lines are done in the same way 
as for line 2. 

  
























































































