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6 Claims. 
1. 

This invention relates to sorting devices, par 
ticularly to means for sorting large numbers of 
items recorded on tapes as employed in auto 
matic accounting systems. 

... An object of the invention is to reduce the tape 5 
handling time and to thus promote economy in 
labor and material in an accounting system. 
The invention consists in a novel method of 

and the means for Sorting items in a plurality 
of Stages greater in number than the number of 10 
digits used to express the one item of informa 
tion by the digits of which sorting is accom 
plished. In the normal method in use in a typi 
cal automatic accounting system adapted par 
ticularly for the accounting of telephone mes- 15 
Sages, items of information pertaining to tele 
phone calls recorded through the use of tele 
phone facilities are assembled by one device on 
an output tape, the customer charges for each 
call are computed by another device from the 20 
tape aforementioned and recorded on a second 
output tape, the computed charges are then 
sorted by still another device from the last-men 
tioned tape and recorded on a third output tape 
and the records on said third tape are further 25 
processed to a final printing of customer charges 
in billable form by still other devices. 
The item of information used in sorting is the 

four-digit telephone number of the customer who 
made the call and by which he may be identi- 30 
fied. However, this is not complete informa 
tion since the office in which the line of the cus 
toner terminates must also be identified. Now 
the office may be identified by a single digit used 
in combination with what is termed the “marker 
group' number, which is a number that identi 
fles a building in , which are located a plurality 
of offices, and which, if there is but one office 
in the building, identifies the office. But even 

3 

this one extra digit cannot be expressed where 40 
there is room on the tape for only the four digits 
of the telephone number, and hence it is the 
present practice to identify the office in what are 
called the "tape indentity information entries,' 
which are a series of entries placed at each end 45 
of a tape to denote its identity in respect to mat 
ters of particular interest to the business office, 
S0 that the first Sorting Of the computed calls 
is by offices and is accomplished by the com 
puter. 
office are run through the Sorter four times to 
sort by the units, tens, hundreds and thousands 
digits of the calling line numbers in the digital 
order given. Hence, it will be understood that 

5 

Thereafter, the computed calls for each 50 

(C. 164-115) 
2 

came from five offices the present practice would 
call for five times four or twenty Sorting opera 
tions to be performed. 
The present invention provides means for and 

a method of reducing this labor to a uniform 
five sorting operations regardless of the number 
of Offices involved, 
The novel conception is to sort by one of the 

expressed digits, to store that digit in the tape 
identity information. On the output tape and to 
substiute in its place the index in the tape iden 
tity information found on the input tape. In this 
manner, five sorting operations will complete a 
Sorting by office, thousands, hundreds, tens and 
units and on the last of these operations will 
leave each item of information in the form of 
the four digits of the telephone number with 
the office indeX expressed in the tape identity in 
formation in a form ready for printing. 

It will be realized that large amounts of pa 
per tape are employed, and the tape handling 
labor, including splicing of tape ends, is great 
so that a method by which the material and 
labor may be materially reduced is a matter of 
substantial economy. The extra, amount of ap 
paratus needed for this purpose is very Small 
in comparison to the cost of the material and 
labor Saved. The reduction in time effected is 
also a matter of considerable importance. 
The invention consists of sorting a large plu 

rality of items by one of four expressed digits, 
and which plurality of items is accompanied by 
or associated with a set of items of general in 
formation, among which there is a single digit 
expressing a fifth Sorting index. Upon each 
sorting operation, the digit used to control the 
sorting is removed from the specific item and the 
index of the general item is inserted therefor. 
It will be understood that in Sorting, the items 
of information are read from an incoming tape 
and reproduced on an Outgoing tape. The pat 
tern may, therefore, be expressed by the follow 
ing table: 

Sorted Incoming Con- Outgoing 
Specific mon Specific By Sam 

1st Sort----. 1 2 3 4 5 1 2 3 4 
2nd Sort. 2 3 4 5 1 2 4 3 
3rd Sort- 1 2 4 3 5 3 4 2 
4th Sort.---- 3 - 4 2 5 2.3 4 
5th Sort--------------- 2 3 4 2 3 4 s 

It will be noted in the above tabe that the in 
coming specific item of information contains all 

if the calls for an original central office tape 55 five elements. In actual practice, the calling sub 
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scriber's telephone number, including the office 
designation, is in what is termed the initial en 
try, but when the data for a call comes to the 
Computer it (under present practice) issues in 
the form 

1 2 3 4 5 

the 5, in combination with the marker group 
number, acting to identify the calling office, 
Thus, a call made by the Subscriber at tele 

phone CHelsea 3 1234 might appear on the cen 
tral office tape for marker group 15, and be as 
Sembled by the assembler, as shown in Fig. 1, 
as the following group of codes: - 

The last of the above codes is the supplemen 
tary line of the initial entry and the 5, the second 
digit thereof, is known as the office index, while 
the last four are the four digits of the calling 
line number. 
Now, under present practice, the computer Will 

process this information and on one Section of 
the output tape, identified by the marker group 
number 15 and devoted to all calls having the 
office index 5, will produce this line: 

1 1 1 2 3 4. 

the first digit identifying the line as a one-line 
message unit charge, the second digit making a 
charge of one message unit and the last four 
digits identifying the calling line number as 
1 2 3 4. 
When this call has been fully processed, it will 

eventually be printed on a list of calls, for a 
given date and made from the office CHelsea, 
3, as: 

1 2 3 4 -1 
A feature of the invention may, therefore, 

be stated as a method of sorting items in a 
plurality of stages greater in number than the 
number of digits used to express the item of 
information, consisting of Sorting by one of said 
digits, removing said digit and substituting there 
for, and in a rearranged order among said digits, 
a digit common to said items (which is in the 
practice of the invention and as subsequently 
set forth the digit which identifies the number 
of the perforator which produces the output tape 
in which the sorted items are recorded), repeat 
ing said operations a number of times equal to 
the number of digits used to express an item of 
information plus the said commonly expressed 
digits. 
Another feature of the invention may be stated 

as the combination in an automatic accounting 
System. Wherein a plurality of Specific items of 
information is recorded in succession but not in 
Serial Order and in which each said plurality 
of Specific items is accompanied by a group of 
common group identity items of information, of 
means for sorting said specific items of informa 
tion by one digit of a multidigit index, that is, 
the calling subscriber's number, said sorting 
means consisting of means for successively read 
ing Said items from an incoming group and for 
reproducing said items in Sorted outgoing groups, 
means for transferring the said one digit to a 
place in Said common group of identity items of 
information produced to accompany each said 
sorted outgoing group, means for rearranging 
the order of said remaining digits of said multi 
digit index in each said Outgoing item of in 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

4. 
formation, and means for inserting in place of 
Said transferred digit, an index taken from 
among Said group of common group identity 
items of information accompanying said incom 
ing group. 
The process consists, in a specific example, of 

sorting in accordance with one of five digits ex 
preSSed in the original information, specifically 
the units digit of the calling Subscriber's tele 
phone number, and recording in each Specific 
item of information the office index, the thou 
Sands, hundreds and tens units of the Said 
telephone number, the units digit then being 
expressed by the section of the output tape on 
which it appears (after the ten separately pro 
duced output tapes have been spliced together). 
The units digit is thus effectively carried in the 
tape identity information, for this includes the 
tape section. On the next sort, the units digit is 
put back in its original place, now being derived 
from the tape section counting means, and the 
items are sorted by their tens digits, each item 
as it is recorded in an output tape containing 
the office index, and the thousands, hundreds 
and units digits of the telephone number, the 
tens digit being expressed by the Section of the 
output tape on which it is recorded. This process 
is repeated until, at the end, theire is a tape 
section for each office, and each item of specific 
information contains the thousands, hundreds, 
tens and units digits of the calling telephone 
number. 
Other features will appear hereinafter. 
The drawings consist of fifty-four sheets hav 

ing fifty-seven figures as follows: 
Fig. 1 is a sketch or chart showing the plan of 

shifting the digits of a designation during a 
series of successive Sorting operations, and ShOW 
ing how the digit by which the Sorting at any 
stage is being controlled is taken out of the 
designation and another value represented by 
the tape section is substituted therefor, the value 
taken out then being represented by the tape 
section being produced; 

Fig. 2 is a similar sketch or chart showing a 
similar plan used in connection with a tape of 
slightly different nature, that is, one bearing in 
formation previously sorted but which must now 
be added to information derived and SOrted from 
a tape previously not So processed; 

Fig. 3 is a block diagram showing how Figs. 
4 and 5 may be placed to form a skeletonized 
schematic diagram of the circuit arrangements 
employed for shifting the various digits of a 
designation during the various sorting steps; 

Fig. 4 shows that part of the above said dia 
gram including the reader, the reader connector, 
the perforate sort connector, the set-up switch, 
the tape index connector, the tape identity read 
ing progress and a part of the SWitching re 
lays controlled by the above-named instrumental 
ities; 

Fig. 5 includes the remainder of the switching 
relays controlled by the instrumentalities of Fig. 
5 and, in addition, contains an indication of the 
perforator magnet check circuit, the perforator 
connector and a plurality of perforators by which 
the sorted items of information are recorded; 

Fig. 6 placed on the same sheet with Fig. 7 
shows the manner in which Figs. 7, 8, 9, 10, 11. 
and 12 may be arranged to form a somewhat more 
complete Schematic diagram of the circuits em 
ployed in the present invention; - 

Fig. 7 shows an indication of the reader, the 
reader connector and the reading relays; 



2,590,625 
Fig. 8 shows the tape identity sort connector, 

and the tape identity perforator progreSS cir 
cuit; 

Fig. 9 shows the perforate sort connector, the 
entry spread progress circuit and the perforator 
register circuit used in connection thereWith and 
certain of the set-up switches; 

Fig. 10 contains a number of indications of cir 
cuits such as the reader line count circuit, the 
tape Section register, the tape identity reading 
progress circuit and mainly shows the arrange 
ment of the Sorting translator, that is, the re 
lays employed for shifting the digital designa 
tions during a Sorting proceSS; 

Fig. 11 shows the tape section E digit register 
and part of the tape index connector; 

Fig. 12 contains the perforator magnet check, 
the perforator connector and an indication of a 
plurality of connectors; 

Fig. 13 is a block diagram showing how Figs. 
14 to 57, inclusive, may be placed to form a Con 
plete circuit diagram of the circuits used in the 
present invention, it being noted that Figs. 14 to 
55, inclusive, used as shown in this diagram show 
the complete circuits whereas with Figs. 56 and 
57 used as an appliqué circuit and placed over 
and substituting for Figs. 38 and 44, respectively, 
form a complete circuit diagram of a Sorting de 
vice used as a basis of the present invention and 
over which the present invention constitutes an 
improvement; 

Fig. 14 shows the alarm and alarm timing cil 
cuits; 

Fig. 15 shows the tape identity perforate prog 
ress circuit; 

Fig. 16 shows part of the tape identity per 
forate progress circuit and the motor control cir 
cuit; 

Fig. 17 shows the off-normal and start circuits; 
Fig. 18 shows the reader step check circuit and 

the reader step control circuit; 
Figs. 19 and 20 show the reader, Fig. 19 show 

ing the motor and tape perforation feelers and 
Fig. 20 showing the camming contacts cyclically 
operated by the reader; 

Figs. 21 and 22 show the signal lamps by means 
of which the proper or improper operation of the 
device may be visualized, Fig. 21 showing the 
reader or perforator lamps, the perforator entry 
spread progress lamps and the tape Section lamps 
and Fig. 22 shows a number of individual lamps 
as labelled to indicate its use Such, for instance, 
as the skip splice lamp and the master off-normal 
lamp; 

Fig. 23 shows the tape section register by means 
of which the numerical identity of the Sections of 
the incoming tape being read by the leader are 
properly identified; 

FigS. 24 and 25 show the tape index register; 
Fig. 26 shows the tape identity perforate con 

trol; 
Fig. 27 shows the skip Splice control; 
Fig. 28 shows the reader line count circuit; 
Fig, 29 shows the reading relays for the A and 

B digits; 
Fig. 30 shows the reading relays for the C 

inclusive, digits; 
Fig. 31 shows the reading relays translator; 
Fig. 32 shows a number of various keys used 

for Switching purposes in locating trouble or un 
standard conditions upon an alarm and the keys 
used for the normal operation of starting and 
stopping the device; 

Fig. 33 shows the tape index connector; 
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FigS. 34 and 35 show the tape identity reading 
progreSS circuit; 

Fig. 36 shows the tape identity Sort connector; 
Fig. 37 shows the splice pattern timing circuit, 

the tape and perforator control circuit and the 
mutilated line control; 

Fig. 38 shows the Sorting translator; 
Fig. 39 shows the perforating magnet check 

for the A and B digits and part of the contacts 
of the perforator connector relayS; 

Figs. 40, 41 and 42 show the Set-up SWitches, 
Fig. 40 showing the Switches for the tape type, 
the Sort, the round, the months tens and the 
months units, Fig. 41 showing the SWitches for 
the central office designation, the thousands first, 
the thousands last, the first recorder tens and the 
first recorder units, and Fig. 42 showing the 
switches for the last recorder tens, the last rec 
order units, the marker group tens and the 
marker group units; 

Fig. 43 shows the window splice perforator con 
trol; 

Fig. 44 shows part of the Sorting translator 
not shown in full in Fig. 38 and in addition the 
sorting connector; 

Fig. 45 shows the perforating magnet check 
circuit for digits C and D and Some of the Con 
tacts of the perforator connector relays; 

Figs. 46 and 47 show other contacts of the Set 
up switches shown in Figs. 40 and 41, respec 
tively; 

Fig. 48 shows the entry spread control circuit; 
Fig. 49 shows the window splice perforator con 

trol; 
Fig. 50 shows the perforator register; 
Fig. 51 shows the perforating magnet check 

for the E and F digits and corresponding contacts 
of the perforator connector relays; 

Figs. 52 and 53 show the entry Spread progress 
circuit, Fig. 52 showing the relays for perforators 
0 to 4 inclusive, and Fig. 53 showing the relays for 
perforators 5 to 9 inclusive; 

Fig. 54 shows the perforate hold check circuit, 
the perforator advance check circuit, the perfo 
rator tape cutting magnets and the perforators 
as indicated by the perforator magnets; 

Fig. 55 shows the tape cutter circuit; and 
Figs. 56 and 57 show the alternate circuit which 

may be substituted fol' Figs. 38 and 44 respec 
tively, to show the C and F connecting paths and 
the perforator sort connector heretofore used be 
fore the device had been improved by the present 
invention. . . . . . 

In the following description the various relays 
are designated by both letters and numerals, the 
letters having come to have certain significance 
to persons familiar with the technical details of 
the disclosed at langements. By way of example, 
the reading relays are known as the A0, A and 
A2 relays for the first group thereof used to reg 
ister the A digit of the Six-digit line used in the 
automatic accounting System tapes. In the pres 
ent case there are three relays in the first or A 
set and five relays such as the BO, B, 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 figure number plus 
two other digits whereby its location in the draw 
ing may be found by turning to the correspond 
ing figure number thereof. Where conductors 
are designated by numerals in addition to the 
usual alphabetic designation thereof the number 
used will be a combination including the figure 
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nuinber of the drawing wherein the conductor is 
first picked up in the tracing of a circuit and this 
number will be retained even though the conduc 
tors extend through another large number of cir 
cuits. By way of example, the A9 and A con 
ductors 900 and 90, respectively, leading from 
the AO and A armatures of the reader connec 
tor relay 902 extend to almatures of the ST3 
start relay T02 where they make connection to 
the AO and Al conductors fo) and 7 of respec 
tively, which may then be traced to Fig. 29 where 
these conductors lead to the windings of the A 
and Al relays 2900 and 29 respectively. An 
other convention used herein for the sake of clar 
ity is a numbering scheme for the cables or bun 
des of conductors which must be carried a CFOSS 
different figures of the drawing. This is the use 
of a hyphenated number such as 33-29 indicat 
ing that this cable or bundle of conductors ex 
tends between Figs. 33 and 29. By way of exam 
ple, the All) conductor 3300 may be traced into 
the cable 33-29 in Fig. 33 and again picked up in 
Fig. 29 where the AD conductor 33) is seen 
connected to one of the arnatures of the A5 
relay 2900. 
For obvious purposes, in certain cases, conduc 

tors will bear the same alphabetic designation as 
other apparatus. This is not to be taken as a 
duplication of the designation but will be readily 
understood that such a conductor bears an in 
timate relation to the other piece of apparatus, 
Again by Way of example, the Ai) conductor f70) 
bears the same alphabetic designation as the A. 
relay 2900, but must not be confused therewith, 
both bearing the same alphabetic designation 
because they bear such intimate relation one to 
the other as shown, the A0 conductor being the 
path leading to and over which the Ai relay is 
operated. 

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

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

1,156,671, E. B. Craft, October 12, 1915 
1,633,576, C. H. Franks, June 28, 1927 
1,652,489, E. D. Mead, December 13, 1927 
1,652,490, D. D. Miller, December 13, 1927 
1,652,491, D. D. Miller, December 13, 1927 
2,169,551, C. I. Baker, August 15, 1939 
2,178,656, P. W. Swenson, November 7, 1939 
2,323,961, F. A. Zupa, July 13, 1943 
The reader is disciosed 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 showing ap 

paratus used in an automatic accounting System 
and bears an intimate relation to other applica 
tions heretofore filed as follows: 

Serial No. Filing Date Inventor 

101,088---------------------------- June 24, 1949. Joel-Rippere. 
1008--------------------------------- do--------- Flint-Hague Joel-Rippere. 
10,089--------------------------------- do--------- A. E. Hague. 
01.083--------------------------------- do-------- E. W. Flint. 
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. Pat. No. Inventor Issued 

2,496,150----------------------- Jan. 31, 1950--- W. W. Carpenter. 
2,558,746----------------------- June 26, 1951-- Center-Gooder ai. 
2,546,885.---------------------- Mar. 27, 1951. R. O. Rippere. 
2,531,622--- --- Nov. 28, 1950. Hague-Joel. 
2,522,946----------------------- Sept. 19, 1950. J. W. Gooderham. 
2,572,804-...--------------------- Oct. 23, 1951... Flint-Joel. 

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

Filing Date Serial No. Inventor 
re------ -a-s-e-et---- 

759,402------------------------ July 7, 1947... Carpenter-Collis. 

SORTING SCHEME 

Fig. 1 is a chart made up to illustrate the scheme 
used in Sorting by means of the device of the 
present invention. There are a number of blocks 
herein representing various of the message ac 
counting system devices such as the block 09 
representing the assembler, the block if repre 
senting the computer, and the block 2, repeated 
four times, representing the Sorter which is the 
device of the present invention. Between these 
blocks and connecting the same there is repre 
sented a tape in which there are six digital places 
known as the A, B, C, D, E and F digits. On the 
left of these tapes an arrow is shown indicating 
the movement of the tape. Thus, the tape ex 
tending from the assembler (3 to the computer 
!6 will move into the reader of the computer in 
the manner shown so that the first code to be read 
thereby will be the code 141567. The series of 
four codes shown in this part of the tape repre 
sents the four items of specific information all 
relating to one telephone call. The first or bottom 
one, namely, 141567 is the disconnect time, the 
next 137267 is the answer time and the next two 
213087 and 051234 constitute the initial entry, the 
first of these 213067 being the first line of the 
initial entry and the last 051234 being the supple 
mentary line of the initial entry. 

It may be noted that both the disconnect time, 
the answer time and the initial entry are char 
acterized by the call identity index number 67 in 
the E and F digits. This call identity index 
number appears in the first line of the initial entry 
but not in any supplementary entry line thereof. 
As these items of specific information are read 

into the computer circuit, they are registered 
therein and certain computations and transfor 
nations of the information contained therein are 
made. The item with which we are particularly 
interested (since it is the itein according to the 
digits of which sorting is to be performed) is 
contained in the supplementary line of the initial 
ently, that is, the five digits in the B, C, D, E and 
F digits here for convenience shown as 51234 and 
representing, by way of example, the office digit 
and the directory number of the calling sub 
Scriber. - 

In accordance with the scheme of sorting car 
ried out by the device of the present invention the 
calls of the nature herein illustrated will be sorted 
in accordance with the units digit of the calling 
line number (including the office digit), that is, 
the digit 4 in the code 51234 of this supplementary 
line of the initial entry. Therefore, as the in 
formation is transformed in the computer, this 
five-digit number will be issued in the form of 
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four digits in the C, D, E and F places, and a fifth 
digit implicit in a tape section. It will be under 
stood that on the basis of the decimal system this 
last or units place (fifth) digit may be any one 
of ten different values 0 to 9, inclusive. There 
fore, during the transformation of this informa 
tion in the computer each such call will be sub 
jected to a first sorting operation, and all the calls 
will be distributed each to one of ten recorders 
in accordance with the value of the units digit in 
the Supplementary line of the initial entry so that 
the final record of the whole tape is made on ten 
different recorders numbered 0 to 9, respectively. 
Thereafter, these ten tapes are spliced together, 
care being taken to have the tape on the number 0 
recorder first, the tape from the number 1 recorder 
next and so on and each of these tapes now be 
comes a correspondingly numbered section of the 
composite or spliced tape, the output of the com 
puter. 
Now Value 4 of the units digit taken from the 

F digit place of the supplementary line of the 
initial entry and shown in Fig. 1 just below the 
assembler 00, is an integral part of the calling 
line number. Yet, when this calling line number 
issues on the tape of the computer it has but four 
parts as shown 5123 in the first code 115123 just 
below the computer Of. The first four digits 
beginning with the digit 5 will be the office index, 
the thousands, hundreds and tens digit of the 
calling telephone number but the units digit 
thereof does not appear. The units digit, however, 
is not lost; it is preserved as the number of the 
tape Section on which this code is recorded. Just 
below the broken line after the code 115123 there 
is shown the code 28984X and then, after a break 
in the tape, the code 289113, both bracketed to the 
left and denoted as common. These two codes are 
two of the tape indentity codes of a tape section. 
The lower one is the first code (after the usual 
Splice pattern codes) which Will be encountered or 
read by the next device here noted as the sorter 
102 into which this composite tape from the com 
puter is introduced. This 289113 code carries in 
its E and F digits the tens and units digits of the 
tape index, in this case shown as 13, and in the 
System denotes particularly a tape carrying mes 
Sage unit charges which have been sorted in ac 
cordance With the units digit of the calling line. 
numbers. 
The next code 28984X is known as the code 

for the round, the number of which appears in 
the F digit as an X because no specific number 
Would have any meaning in the description of 
the present invention. The E digit, however, is 
shown as 4, signifies that the tape following 
these identity codes has been produced by the 
number 4 perforator of the computer and is, 
therefore, the number 4 section of the output 
tape from the computer. This digit 4 is auto 
matically inserted at this point by the involved 
recorder of the computer, each of which auto 
matically punches its own identifying digit in the 
Edigit position when producing its own tape sec 
tion. 
Now this tape having been sorted once and re 

Solved into ten output tapes, each of said output 
tapes is then fed into the reader of the sorter 
O2, which may then be set to perform a sorting 

Operation on the basis of the tens digit. Thus the 
code 115123 as it issues from the computer, will 
be transformed, after the next sorting operation 
by the sorter G2, into the code 115124. It will be 
noted that in this case the value 4 of the units 
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in the F digit position in the tape and that the 
value 3 as the tens digit of the calling line which 
heretofore occupied this position has now been 
eliminated. It will also be noted by the guiding 
broken lines that the calling line number now 
is represented by the office index, the thousands, 
hundreds and units digits thereof, and that the 
tens digit does not appear in the record but does 
appear in the E digit position in the next code 
28983X below, said latter code being the "round' 
code in the tape identity information entries 
produced by the number 3 recorder of the Sorter. 
On the next or third SOrting operation, also 

carried out by the sorter 02, the calls will be 
Sorted by the hundreds digit of the calling tele 
phone line numbers. Therefore, the calling teles 
phone line number now appears (beginning with 
the digit 5) as 115134, the hundreds digit 2 hav 
ing been eliminated and the tens digit 3, being 
the tape section from the previous tens sort, is 
Substituted therefor. The hundreds digit 2 now 
becomes the E digit of the tape identity code 
28982X on the tape produced by the number 2 
recorder of the Sorter. 

In a similar manner during the fourth sort by 
the thousands digit said digit is taken out of the 
code for the calling telephone line number and 
the previous hundreds digit known by the tape 
section in which this digit is recorded is sub 
stituted in the place of the eliminated thou 
Sands digit. In the fifth and last Sorting opera 
tion by the office indeX 5, said index is eliminated 
but its identity is preserved in the number of the 
tape section in which this item is recorded. The 
thousands digit found in the tape identity in 
formation of the incoming tape is substituted for 
this eliminated office index 5 so that in the in 
dividual item 111234 the true calling line number 
1234 is shown and the office index is contained in 
the common information among the tape identity 
Common items of information. This last tape is 
then ready for the summarizer or the printer. 
The manner is which this information is trans 

formed into a billable charge is fully explained in 
Patent No. 2,510,061 to Branson et al., issued 
June 6, 1950. 
The individual item of information shown at 

the bottom of Fig. 1 issuing last from the sorter 
and comprising the code 111234 is known as a 
"single line' message unit entry, and shows in its 
Second or B digit the amount of the charge (one 
meSSage unit abbreviated "MU' on the tape) to 
be made against the particular calling line num 
ber (line number 1234) in the office identified 
partly by the office index 5 implicit in the tape 
section. It should be noted that when the num 
ber of message units to be charged to such a line 
number exceeds 9, then the form of the entry is 
changed from a 1 to a “2-line' entry such as 
that shown in the first two lines of the tape is 
Suin? from the summarizer 200 in Fig. 2 and 
leading to the Sorter 20. In this case the lower 
of these entries 201234 shows that the line num 
ber 1234 is to be charged for a number of mes 
Sage units expressed by two digits 'XX' in the 
line above 0400XX. If this tape issuing from the 
Summarizer is one produced near the end of a 
billing period, then it means that a plurality of 
charges Such as that contained in the individual 
item of information 111234 at the bottom of 
Fig. 1 have been added together by the sum 
marizer 209 until the number of charges for this 
billing period has gone into two figures. 
We Will then suppose that the tape produced 

On the last Sorting operation in Fig. 1 is to be 
digit of the calling line number has been placed 75 added to a previous record produced by the sum 
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marizer. In this case the last tape produced by 
the summarizer is processed by the sorter to pro 
duce a units sorted tape exactly similar to the 
output of the computer and which may, there 
fore, be added to and made part of the tape in 
troduced into the sorter for the next or tens Sort. 

In Fig. 2 in the code 289117 shown just above 
the sorter 20, the tape index 17 denotes a mes 
sage unit tape which has been processed and 
issued from the Summarizer. The tape produced 
by the sorter from this tape is one shown in the 
lowest code of Fig. 2, namely, 289118 and this 
tape type index 8 denotes a message unit tape 
in which the calls have been sorted in accord 
ance with the units digit of the calling line 
numbers. 

It will, therefore, be clear that the five-digit 
number consisting of the office index and the 
thousands, hundreds, tens and units digits of the 
Calling line number may be used through a series 
of sorting operations in each one of which one of 
these digits is taken out of the record in the out 
put, but its value is preserved in the common 
tape information, particularly the record of the 
tape section. 

SCHEMATIC 

Figs. 4 and 5, when arranged as indicated in 
the block diagram Fig. 3, form a schematic show 
ing the bare essentials for sorting in accord 
ance. With the plan herein provided for. 

In accordance With the operation of the auto 
matic accounting System, each unit of the sys 
ten is operated by an incoming tape and it, in 
turn, produces one or more outgoing tapes. In 
a Sorter, the items of an incoring tape are sorted 
onto ten outgoing tapes representing the ten 
decimal digits any one of which may fill any one 
of the decimal denominational orders. As ex 
plained hereinabove the ten output tapes aire 
produced by ten recorders numbered 0 to 9, re 
spectively. In this schematic the inconing tape 
is scanned by a reader 403 and transmits the 
codes found thereon for the six denominational 
orders A to F, inclusive, to another six denomina 
tional orders denoted in like manner, the A to F 
digits which are indicated at the bottom of Fig. 5 

. Where, by a bracket, the paths are grouped into 
the cable 500 leading through the perforator 
magnet check circuit 5 and thence through the 
perforator connectors 52 to any one of the per 
forator's 503 to 594. It will be understood that 
in accordance with the usual practice the par 
ticular perforator connector which is operated 
in order to connect this transmission line 500 to 
a given perforator is operated in accordance with 
the value of the digit being scanned and by the 
item of information being sorted. 

It will be noted that the A and B digits are 
transmitted from the reader 400 into the output 
without change. The C digit, however, coming 
from the C digit contacts in the reader, may be 
transmitted to the output either through the C 
digit wires or through the D digit wires. If the 
CAR relay 505 is operated it will be transmitted 
through the C digit wires. On the other hand, if 
the CAR, relay is not operated and the DFC relay 
506 is operated, it will be transmitted through 
the D digit wires. In the latter case, it will be 
observed that the C digit is transferred from its 
given place to the next lower denominational 
order. Likewise, the D digit will be transmitted 
to the D digit place if the DAR, relay is operated 
or to the E digit place if the EFD relay 515 is 
operated, the E digit to the E. digit place if the 
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EAR relay 58 is operated or to the digit place 
if the FFE relay 56 is operated. The F digit 
goes to the F digit place. w 
The sorter has within its circuit arrangement 

a number of circuits each of which may be sepa 
rately named. Thus the sorter contains what 
is known as the off-normal and start circuit here 
shown in the broken line rectangie of this 
circuit. Only the MON relay 492 is shown in 
part, this relay being known as the master off 
normal relay. Generally speaking, this relay be 
comes operated as soon as the device is placed in 
operation and remains operated until the device 
is shut down. This supplies ground to a number 
of leads, only two of which are shown in the 
present schematic drawings. 
There is also a circuit known as the tape iden 

tity reading progress circuit here shown in the 
broken line rectangle 43. There are in general 
nine relays in this circuit each corresponding to 
one of the nine lines in the tape identity inforgia 
tion. Of these nine relays, only three are show. 
in any detail, namely, the L. to L5 and the L8 
relays. It will be understood that these relays 
are operated during the time that lines , 5 and 
8 of the tape identity information are being read 
by the reader (). 
There is, in addition, the tape index connector 

shown as the rectangle 484. This circuit is partly 
under control of the set-up switches which are 
manually adjusted before the incoming tape is 
placed in the device and then partly checked by 
the information contained in the tape itself. 
Thus, if a number 13 type tape such as that in 
dicated in the common item of information 28913 
(the seventh code counting downward in Fig. ) 
is to be used in the sorter, then the manual ad 
justment of certain of the set-up switches will 
be rendered effective upon the reading of the first 
line of the tape identity information wherein the 
tape index 13 is effective to operate the MU 
relay 435. The 13 type tape as hereinabove ex 
plained is a message unit tape which has been 
sorted in accordance with the units digit during 
its processing and issuance from the computer. 
The MU relay 405 corresponds to a simple mes 
sage unit tape. The MUS relay 406 corresponds 
to a message unit summary tape, that is, the 

(j) 

summary of several MU tapes. The MUAS relay 
407 indicates a tape made up of a message unit 
tape and a summary tape and which, therefore, 
will produce an output tape containing items of 
charge for each line heretofore summarized to 
gether with the charges for these lines which 
will now have to be added into the previous Sun 
mary. 
Another portion of the sorter is the arrange 

ment of set-up switches here indicated by the 
broken line rectangle 408 and showing only a 
single set-up switch, that is, the one which is 
manually set to indicate the digit by which the 
sorting of the incoming tape will be performed. 
If the switch is set on its first contact then the 
items of information will be sorted by offices, on 

O 
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the second and the last the items of information 
will be sorted in accordance with the thousands 
digits of the calling telephone lines and So on. 
Let it be assumed, by way of example, that a 

tape has been placed in the reader which has 
issued from the computer and which has already 
been sorted in accordance with the units digit 
of the calling telephone numbers. On this next 
sorting operation, therefore, it is desired to Sort 
these numbers again in accordance With the tens 
units of the telephone numbers and, therefore, 
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the set-up switch is sent around to make con 
nection to the lead marked TS, meaning tens 
SOrt, We will further assume that this is a simple 
message unit tape and that, therefore, the MU 
relay 405 is operated. This will cause the opera 
tion of the SS relay 4C9 so that, through the set 
up Switch, a circuit is extended over the TS lead 
through the corresponding armature of the SS 
relay 409 to cause the operation of the TSM relay 
4 O. 
Due to the fact that one of the three relays 

in the tape index connector 404 is operated, the 
circuit for the LCE relay 4 is opened and this 
relay cannot become operated. Therefore, a 
ground from the MON master off-normal relay 
402 is extended through the armatures and back 
contacts of the LCE relay, to the armatures of 
the MUAS relay 4 2 which will not be operated 
under the given conditions, and thence to the 
armatures of the OFSM relay 43, the THSM 
relay 414, the HSM relay 45 and the TSM 
relay 40 and of which only the latter is oper 
ated. The ground extended to the armatures 
of the LCE relay may, therefore, be traced 
to cause the operation of the CAR relay 505, 
the DAR, relay 50, the EAR, relay 598 and the 
FFR, relay 509. Hence, the A, B, C, D and E 
digits will be transmitted without change to the 
A, B, C, D and E leads to the output. The value 
for the F digit will be derived from the opera 
tion of the 0, 1, 2, 4 and 7 relays shown in the 
right-hand portion of Fig. 5 and which are under 
the control of the RE relay 51 0. This RE relay 
will have been operated during the reading of 
the eighth line of the tape identity information, 
that is, by way of example, during the reading of 
the code 28984X (the sixth code from the top in 
Fig. 1). At such a time the value 4 in the Edigit 
will have been transmitted as indicated over the 
armatures of the RE relay 50 and recorded 
through the operation and locking of the 0 relay 
5 and the 4 relay 52. Thus upon the reading 
of the tape identity information this value 4, 
that is, the value of the tape Section, is trans 
mitted into this register and maintained there 
as long as there are items being read from that 
given section. As soon as another section is en 
countered then the Li relay 46 is operated dur 
ing the reading of the first line and that, by 
opening up the locking circuit of the register, will : 
release the 0 relay 5i and the 4 relay 512. 
Therefore, upon the reading of any one specific 
item of information under the conditions above 
described the first five digits will be transmitted 
to the recorders unchanged in position and the: 
last or F digit will be derived from the register 
in which the number of the tape section is noted. 
As another example, let it be assumed that a 

summary tape is being sorted in accordance with 
the units digit of the calling line numbers. In 
this case the message Summary relay 406 Will 
be operated and the set-up switch will be man 
ially adjusted to make connection with the US 
lead whereby a ground Will be extended through 
the US armature of the SS relay 409 and cause 
the operation of the US relay 4 it in the per 

: forator sort connector. In this case, upon the 
operation of the L5 relay 418 during the reading 
of the fifth line code 2895.50 (third code from the 
top, Fig. 2) wherein the 5 in the E digit is the 
office index, then through the operation of the 
MUS relay 406, the RE relay is operated at 
this time to take the record of this E. digit and 
record it in the register by the operation of the 
1 relay 53 and the 4 relay 52. 

O 
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Through the operation of the MUS relay: 406 

the MUSA relay 42 will be operated so that 
through the armatures of the LifCE relay 4 
and the MUAS relay. 42, the CFR relay 54, 
the DFC relay 506, the EFD relay 515 and the 
FFE relay 56 will be operated. Hence, the A 
and B digits of the item being read will be trans 
mitted without change to the perforator, a 
value for the C digit will be derived from the 
tape section register (relays 52 and 53) and 
the C, D and E digits as read in the reader will 
be transmitted over the D, E and F circuits, re 
Spectively, to the connector. The F digit as read 
is not transmitted to be recorded in the output, 
but its value is nevertheless preserved through 
the Sorting operation by having this particular 
item of information recorded on that number 
perforator corresponding to the number of this 
F digit. Thus, the input tape having the identity 
of the office contained in its tape identity in 
formation and the calling line number recorded 
in each individual item of information is now 
changed into ten sections of tape each numbered 
in accordance with a units digit of all of the 
various specific items of information, with the 
Specific value having been taken out and being 
replaced by the office index. Therefore, each 
new Specific item of information contains the 
office index, the thousands, hundreds and tens 
digits but not the units digit, the latter being 
implicit in the tape section. 
At this point, the arrangements in the sorter 

Will "accept' certain kinds of tape in its reader 
and in response thereto will produce other spe 
cific kinds of tapes in its recorders. 

It should be noted that each tape used as an 
incoming source of information and each tape 
produced by one of these automatic accounting 
devices is in a given form following a distinctive 
pattern. First, on the leading end of each tape, 
there will be a plurality of Splice pattern codes 
used for facilitating the mechanical handling 
of the tape and particularly, as the name implies, 
used where two tapes are to be spliced together. 
The first codes to be read and which are trans 
mitted into the circuits of the device and which 
affect control therein are the nine lines of tape 
identity information. 
Where a tape from One marker group con 

taining records from a plurality of offices has 
been processed by the computer, the MU (mes 
Sage units) records will be issued therefrom in 
ten sections serially numbered from 0 to 9, 
with the calling line numbers sorted in accord 
ance with their units digits. Each of these ten 
sections will then contain items of information 
pertaining to customer charges Sorted in accord 
ance with the units digits of the calling line 
numbers, with the office, the thousands, hundreds 
and tens digits expressed within the information 
but the units digits expressed only by the number 
of the tape section in which they appear. 

Thus, by way of example, two items of infor 
mation such as: 

15123 and 
137456 

appearing on the number 0 tape section would be 
charges computed for lines in a given marker 
group from offices 5 and 7 therein and from call 
ing line numbers 

1230 and 
4560 respectively 

Had these items of information appeared on 



2,590,626. 
5 

the number 7 tape section then the line numbers 
would have been 

1237 and 4567 respectively 
By way of example, nine lines of tape identity 

may be as follows with certain digits underlined 
for explanation: 

TAPE IDENTITY CODEs 
First line 28913 tape type 13 (sorted by units) 
Second line 289200 marker group 00 
Third line 2893io first recorder, number 10 
Forth line 2894.15 last recorder, number 15 
fifth line 28955 office index, office 5 in marker 
... group 0.0 may be MEDIA 6 
Sixth line 289690 thousands-first and last 
Seventh line 23915 day of round-first and last 
Eighth line 2898.05 tape digit (section) and round 
Ninth line 2899.09 month 

The above tape identity information would be 
exactly the same at the beginning and end of 
each tape section excepting the 2898 code which 
is shown above as 2898.05 for the 0 section and 
would be 289875 for Section 7. 
The first line of this tape identity information 

289113 contains in its last two places the tape 
type index. The machine is prepared to process 
a given type of tape by the adjustment of the 
set-up switches and then on the first line of the 
tape identity information being read this tape 
type is checked and only if it is correct and ac 
ceptable will the device continue to operate. In 
the above example the tape type index is 13. A 
13 type tape is one issued from the computer 
bearing a list of message unit charges assessed 
against line numbers which have been sorted in 
accordance with their units digits only, and which 
are now due for sorting in accordance with their 
tens digits. Therefore, if the tape type switch 
is set to "Message Unit" and the sort switch is 
set to "Tens' this tape will be acceptable as the 
index 13 will be properly checked on the reading 
of this first line. 
Now when the complete nine lines of tape iden 

tity information have been read and properly 
checked in, the device will proceed to prepare the 
tape ends of the ten output tapes by “spreading' 
the nine lines of tape identity information which 
must appear thereon. By “spreading' is meant 
the operation of recording a given line of infor 
innation sequentially on each of the ten output 
tapes. The first line so spread will be the 2891 
line cairying the tape type index of the output 
tapes, in this case 14. 
The different tape type index numbers con 

cerned in operation of the sorter may be under 
stood from the following dissertation. 
The computer will accept only an 02 type but 

will produce various types of output tapes in ac 
(Ordance With the sorting routine and the ad 
justment of the set-up switches as follows: 

Tape Type 
Sort, Switch Set At Output Tape of Output 

Tape 

Central office MU. 
Thousands. -- MU - 2 

MU--- - 13 
Straddle----------------- 60 
Detail (mutioffice MIG).--- 
Detail (single office MIG).------- 
MU detail (multioffice M.G). 
MU detail (single office MG) --- 
Line obs. (multioffice M.G). 

P0-------------Line obs. (single office MG).--- 

5 
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Any one of these tapes with the exception of 

the straddle tape (type 60) will be accepted by the 
Sorter when the set-up Switches have been prop 
erly adjusted. In addition, the sorter Will accept 
other type tapes (output tapes of the sorter and 
the summarizer). In accordance With arrange 
ments in use prior to the present invention the 
input and corresponding output tapes of the 
sorter may be tabulated as follows. It may be 
noted that the Summarizer Will accept either a 15 
or a 16 type tape and will produce therefrom a 17 
type tape. 

Input Ottput 
Tape Type Switch Tape Sort Switch Tape. 

Type Type 

I First thousands. 2 
1. 3 
12 13 
13 14 
14 15 
15 16 
7 18 

11 and 17 13 
12 and 17 13 
13 and 18 -a-ha - 14 

20 Office--- - - 2. 
2 First thousands. 22 
2. . . . 23 

22 23 
23 24 
24 25 
25 26 
30 31 
3. 32 
31 Units----------- 33 
32 -----do--- 33 
33 Tens.--- 34 
34 Hundred 35 
351 Last thousands. 36 
40 Office----------- 41 
41 First thousands. 42 
4 Units... 43 
42 -----do 43 
43 Teras. 4. 
44. Eithdr 45 
45 Last thousands- 46 

In accordance with the present invention the 
arrangements for Sorting essage unit tapes have 
been changed so that one new type tape will be 
accepted by the sorter and the progression of the 
sorting steps becomes invariable. Heretofore 
where sorting by office had to be carried out, this 
was always the first operation and never the last 
and was carried out in the computer. Conse 
quently, there was no provision in the sorter for 
sorting by office. However, in accordance with 
the present arrangement when the end of the 
sorting must show the four digits of the calling 
line number expressed in the specific items of 
information and the office index digit expressed 
in the common items of information, that is, in 
the form of the tape section digit, the last op 
eration is invariably a sorting by office. There 
fore, the setting of the tape type and sort switch 
for the four sorting steps carried out in the 
sorter on message unit tapes will be as follows: 

Input Gutput 
Tape Type Switch Tape Sort Switch Tape 

Type Type 

14 

It will be noted that this leaves the arrange 
ments for the Summarizer undisturbed. There 
fore, the summarizer will process a number 16 
type tape and produce therefrom a number 17 
type tape. When a tape bearing the summary of 
a previous day's or Several days' business is to be 
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when the S9B relay 903 is operated, the EX and 
EY leads will be connected to the E2 and El digit 
reading relays to cause these relays to express 
the value digit 9. Thus, if the S-B relays are 
sequentially operated so as to connect the num 
ber 0 to the number 9 perforators to the value 
leads, the E digit value will be changed in strict 
accordance with the number of the perforator So 
that when the number 0 perforator 200 is being 
operated it will record this eighth line as 289805, 
and when the number 9 perforator 20 f is being 
operated it Will perforate this eighth line as 
289895. 
The last digital value to be synthesized for this 

line is controlled by the PL8 relay in placing 
grounds on the conductors PRD and PRD2 lead 
ing, respectively, to the contacts of the Round 
switches 905 and 906. If the round is number 5 
then these SWitches Will be set on their No. 7 
terminals so that the F and F4 leads Will be 
effected to cause the Operation of the F and 
F4 relays 7 and 7 8, respectively. 
In Figs. 4 and 5 the circuits of the CAR, relay 

(003, the DAR, relay G04, the EAR relay 005 
and the FAR relay OO6 have been shown in some 
detail. The CAR relay 003, by way of example, 
is one which, by its designation, indicates that 
the C digit Will be transmitted as read. These 
relays are normally operated and hence in the 
above-noted operations during the operation of 
the PL8 relay the C, D, E and F digits will be 
transmitted as read so that the complete set of 
digits in code Will be extended through the per 
forator magnet check relays A0 to F shown in 
the broken line rectangle 202 to the armatures of 
the perforator connector relays such as the con 
nector relay 203 operated through the operation 
of the SOB relay 902. 
One other arrangement in the sorting means 

is shown schematically in Figures 9 to 12, inclu 
sive. In Figs. 4 and 5 it is shown how the digits 
of the calling line number are shifted in trans 
mission from the reader to the perforator. It 
should be remembered that the Sorter in which 
the present invention is incorporated is essential 
ly a copying device, and that it copies without 
change each Specific item of information that it 
encounters in the incoming tape and only dis 
tributes these items to different outgoing tapes in 
accordance with the Sorting controlled by a pare 
ticular digit found in Such items. In Figs. 4 and 5 
it is shown how a rearrangement of the digits 
constituting the identity of the calling line is 
shifted for the purpose of sorting. In the sche 
matics now under consideration (that is, Figs. 9 to 
12, inclusive) the arrangement whereby the par 
ticular digit used in the sorting control is found. 
In accordance with the arrangements used prior 
to the present invention the four digits of the 
calling line number Were invariably to be found 
in the C, D, E and F digits of the first line of 
an entry, and the office index was invariably 
found in the calling information. In accordance 
with the present invention the five digits con 
stituting the office index and the four digits of 
the calling line number are constantly being re 
arranged as pictorially shown in Fig. 1. Thus, in 
the 13 type tape that issued from the computer 
the tens digit of the calling line is found in the 
place ordinarily occupied by the units digit and 
thus if the tape type Switch 999 is set to its MU 
COntact and the Sort switch is Set. On its tens SOrt 
contact, then, due to the operation of the SSI, 
relay 909, the units sort relay 9 to will be oper 
ated so that when a specific item of information 
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is being read by the reader the actual tens digit 
of the calling line number Will be picked up over 
the F digit leads. If, by Way of example, a call 
ing line number is found in which the tens digit is 
3 then the F and F2 reading relays will be oper 
ated and the number 3 decimal lead from these 
relays will be grounded so that through the oper 
ation of the US relay the number 3 lead in the 
group controlled by the armatures of the US relay 
90 will be extended through an armature of this 
relay, thence through a corresponding armature 
of the SC relay 9 to cause the operation of the 
perforator connector for the number 3 perforator. 

In like manner and at a later sorting stage 
When the Sort SWitch 907 is set on its last thou 
Sands contact so that the sorting will be done 
in accordance with the thousands digit, the con 
nection will be extended over an armature and 
front contact of the SSL relay 999 to operate 
the hundreds Sort relay 9f2 and hence one of 
the decimal leads from the D digit reading re 
layS Will cause the operation of the perforator 
connector relay corresponding in value to the 
value of the D digit at that time being read. 

COMPLETE CIRCUIT DESCRIPTION (FIGS. 
14 TO 55 ARRANGED AS SHOWN 

IN FIG. 13) 

The following description is put in the form 
of a completely indexed collection of specific 
descriptions of the functional operations of the 
components of the device, as follows: 

Table of contents 

i. Purpose of circuit 
3. Circuit functions 

3.1 Tape processing 
3.2 Call entry Sorting 
3.3 Splice skipping 
3.4 Tape identity checking 
3.5 Tape identity and Splice perforating 
3.6 Circuit control and keys 
3.7 Lamps 

5. General method of operation 
5.1 Description of sorting operation 
5.2. Order of Sorting 

5.2.1 MeSSage unit calls 
5.22 Toll, message unit detail, and ob 

Serving 
Principal parts of sorter and relay functions 
Key functions 
Set-up switches 

. Description of apparatus 
9. Reader 
9.2 Perforator 

10. Entries 
10.1 Message unit entries 
10.2 Summary entries 
10.3 Detail entries 
10.4 Tape identity entries 
10.5 Miscellaneous entries 
10.6 Code of punched holes 

11. Perforating splice at start of output tapes 
11.1 Starting motor 
11.2 Inserting input tape 
11.3 Operating the start relays 
11.4 Starting the tape identity perforate 
circuits 

11.5 Perforating first line of splice pattern 
1.6 Perforator hold check 
11.7 Spreading first line of splice pattern 
on all tapes 

118 Perforating remaining splice lines 
11.9 Completion of splice on output tapes 

i 
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sorted in with a new day's business, then this 
number 17 type tape is run through the sorter on 
a units sort so that it will produce an 18 type tape 
which may thereafter be combined with an in 
coming 13 type tape in the following sequence: 

Input Output 
at Type Switch Tape Sort Switch Tape 

Type Type 

17 Units 4. 
13 and 18 Tens 3 

14 Hundreds 5 
15. Last thousands 
O Office 6 

It will be shown in detail hereinafter that 
when, for instance, the tape type switch is Set at 
MUS and the sort switch is set at units that only 
a number 17 type tape Will be accepted as an 
incoming tape and that the output tape type in 

5 

O 

5 

20 
dex perforated on each of the ten output tapes , 
will be number 18. . 
The arrangements whereby the tape type indeX 

is Synthesized and spread on the tape ends of the 
output tapes is explained in detail hereinafter. 
Another and Similar operation is of more in 

mediate concern at present and will be explained 
With the help of the Schematic of FigS. 7 to 12, in 
clusive. This is the movement of the tape Section 
digit in line 8 of the tape identity information. 
It will now be remembered that on each sorting 
operation in accordance with the present, inven 
tion, as the tape identity information at the be 
ginning of each section of incoming tape is read, 
the tap Section number must be taken in and 
registered for the purpose of filling in this digit 
in each line number copied and for replacing an 
other digit taken out. Arrangements must also 
be provided for recording the tape section digit 
in each output tape. 
The reader is indicated in the broken line rec 

tangle 700 by the reader contacts which are con 
nected through the reader connector to the 
reading relays. The three conductors for the A 
digit reading relays pass through the off-normal 
and start circuit 2 before entering the reading 
relay group 703. The B, C, D, E and F reading 
relays are indicated in the broken line rectangles 
G4 to 78, respectively. 
Each set of reading relays has two sets of out 

going leads over one of which the value registered 
by the relays is transmitted in code and over the 
other of which it is transmitted decinally. 

For the present purposes, it is to be noted that 
When an inconing tape is passed through the 
reader the first set of lines to be read will be the 
nine lines of tape identity. For the present we 
are concerned only with the eighth line of tape 
identity of an incoming MU tape and the fifth 
line of tape identity of an incoming summary 
tape. From the above table of tape identity 
codes it will appear that the tape section digit is 
in the E digit of the eighth line of the MU tape 
and consequently as this eighth line is being read 
and the L8 relay it in the tape identity reading 
progress circuit of is being operated, a ground 
will be extended through the front contact; cf 
either the MU relay ) or the MUAS relay a 
to operate the RE register E digit connector relay 
f02. Either the MU relay 9 or the MUAS 

relay of Will be operated in accordance with 
the setting of the tape type switch 90. If this 
is a simple message unit tape, then the tape type 
Switch will be set to the MU contact, but if the 
tape is a combination of a message unit and a 
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Summary tape, then the Switch 900 will be set to 
the MUAS contact. Therefore, as the eighth line 
of the incoming tape identity is being read, the 
register E connector relay RE O2 will be oper 
ated and connect its five leads 0, 1, 2, 4 and 7 to 
the corresponding leads of the E reading relays 
in the rectangle 707 so that the E digit of this line 
will be registered on the RE-0 to RE-7 relays. 
These relays will lock and preserve the identity 
of this tape section digit until the device is en 
tirely released at the end of this particular tape 
Section. 

If the SORT SWitch 900 had been Set on the 
MUS contact, as it will be when a Summary tape 
is being processed in a units Sort So that it may 
be combined with an incoming message unit tape, 
then the office index is actually registered in 
the F digit of the fifth line and must be taken 
off and registered in the register in Fig. 11. 
Therefore, during the reading of the fifth line of 
tape identity entries of an incoming Summary 
tape the L5 relay 002 will be operated and will, 
therefore, extend a ground to the front contact 
of the MUS relay i? 03 which will then be for 
warded to cause the operation of the RE relay 

2. 
After the tape identity has been read from the 

leading end of the incoming tape or another Sec 
tion of the incoming tape and the checking means 
have completely accepted this tape the means for 
spreading the lines of the tape identity on the 
outgoing tapes is set in motion. The first Oper 
ation of this nature will be the operation of the 
TIS tape identity start relay 890 whose circuit 
in complete detail will be described hereinafter. 
The TIS relay operates the ME relay (manufac 
tured entry) 80 and this relay places a ground 
On conductor 802 leading to the A2 relay 709. 
At the same time the TIS relay grounds the Bl 
and BT leads leading to the B and B relays O 
and if , respectively, so that the digits 2 and 8 
for the lines of tape identity are synthesized by 
the TIS tape identity start relay 800. 

It will be noted that a connection is extended 
from the reader ground through its K3 contact, 
thence through a contact closed by the RCD re 
lay Ti2, a contact closed by the TIS relay 800 
to the tape identity perforate progress circuit. 
This progress circuit is of a conventional design 
so that, upon the first closure of this circuit, the 
PI relay Will operate and upon each Subsequent 
closure of this circuit through the operation of 
the K3 contact another one of these PL-relays 
will operate. In time, therefore, the PL8 relay 
803 will operate in order to synthesize the re 
maining digits of the eighth line, which will be 
spread on the outgoing tapes. It has been seen 
how the values 2 and 8 are set up for the A and 
B digits through contacts of the PL8 relay 803. 
The C2 and CT relays T 3 and 7.4, respectively, 
will be operated and the D and D7 relays 75 
and 76 will be operated to synthesize the values 
9 and 8 and the C and D digits. For the E digit, 
the PL8 relay 803 places ground on two conduc 
tors EX and EY extending through the network 
of the entry spread progress circuit 90 wherein 
the relays SOB 902 through S9B relay 903 will 
be sequentially operated. When the SOB relay 
992 is operated, the EX and EY leads will be con 
nected to the E4 and E7 leads to the E digit 
reading relays to cause these relays to express 
the digit 0. When the SIB relay 904 is oper 
ated the EX and EY leads will be connected to 
the E0 and El reading relays to cause these re 
lays to express the digit 1 and, in like manner 
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12. Reading and checking tape identity on input 
tape 
12.0 Stalt, 
12.02 Skipping splice 
12.03 End of Splice 
12.04 Checking tape index 
12.05 Checking marker group . 
12.06 Checking First Recorder switches 
12.07 Checking Last Recorder switches 
12.08 Checking office 
12.09 Checking thousands range 
12.10 Stepping tape section selector to ini 

tial position 
12.11 Skipping dayS of round 
12.12 Checking tape section and round 
12.13 Checking month 

12.131 General 
12.132 Current month 
12.133 Previous month . 
12.134 Completion of month check 

13. Perforating tape identity on leading end of 
output tapes 

13.01 Arranging to perforate tape indeX 
13.02 Spreading tape index 
13.03 Spreading marker gl'Ollp 
13.04 Spreading first recorder 
13.05 Spreading last recorder 
i3.06 Spreading office 
13.07 Spreading thousands range 
13.08 Spreading days of round 
13.09 Spreading tape section and l'Oun 
13.10 Spreading month 

4. Processing call entries 
14.1 Preparing for call entries 
14.2 Five-line entry 

14.2 First line 
14.22 Second line 
14.23 Third line 
14.24 Fourth line 
14.25 Fifth line 

14.4 Two-line entity 
14.5 One-line entry - 

15. End of one input tape and start of next input 
tape ... . . . . 

15.01 Checking tape identity at trailing end 
of tape 

15.02 Skipping skip splice entry and splice 
pattern 

15.03 End of input tape 
15.04 Starting new tape 
15.05 Checking tape indeX 

15.051 General 
15.052 New tape index same as previous 
tape indeX - , 

15.053 Tape index 17 follows tape indeX 
11 

15,054 Tape index i follows tape index 
2 

15.055 Tape index 13 follows tape index 
13 

15.056 Tape index 13 follows tape index 
18 

15.06 Checking narker group first and last 
recorder, office and thousands range 

15.07 Resetting tape section selector 
15.07 General 
15.072 Tape index 17 follows tape index 
15.073 Tape index 17 follows tape index 

12 - 

15.08 Skipping days of round 

22 
15. End of one input tape and start of next input 
tape-Continued 

15.09 Checking tape section and round 
15.091 General 

5 15.092 Tape section agrees with selector 
15.093 Tape section is one greater than 

Selector 
15.094 Last tape section 

15.10 Checking month 
End of last input tape 
16.1 Checking tape identity 
16.2 Tape runs out 
16.3 Perforating tape identity at trailing 
end of output tapes 

16.4 Perforating skip splice entry and splice 
pattern at trailing end of output tapes 

16.5 Restoring circuit 
16.6 Stopping motor 
Window splice in input tape 
17.1 Skipping skip window entry 
17.2 Skipping Splice pattern 
17.3 Skipping second skip window entry 
Window Splice in output tape 
18.1 General ,, . v. 

18.2 Skip window entries 
18.3 Stopping the circuit for window splice 
18.4 Starting the circuit 
18.5 Perforating first line of window 
18.6 Perforating subsequent lines of window 
18.7 Perforating last line window 
18.8 Release of circuit after window splice 
Regular release 
19.1 Registering release signal 
19.2 Awaiting Stopping point 
19.3 Stopping the circuit and releasing 
Starting after regular release 
20.1 Starting motor 
202 Starting circuit 

40 20.3 Stopping motor when circuit is not 
running. 

21. Timing circuits 
21.1. Short timer 
21.2 Long timer 
Alarm 
22.1. Operation of alarm relays 
22.2 Functions of alarn relays 
22.3 Alarm cut-off 
22.4 Releasing after alarm 
22.5 AL relay fuse blows 
Master release 
Tape section reset, and release 
Reader step check 
25. Alternate line contacts 
25.2 G1 contact is closed initially 
25.3 G2 contact is closed initially 
25.4 Reader step failure 
25.5 Prevention of RSF alarm. When end of 
tape key is operated 

RS- relay release check 
Manual reader step 
Perforating mutilated line 
Mutilated tape identity 
29.1 Mutilated tape identity at start of first 
tape - 

29.2 Mutilated tape identity during run 
30. Emergency reset 
31. Lamps 

31.1 Lamps under control of reader lamps key 
31.2 Lamps under control of maintenance 
key . 

31.3 Lamps not under key control 
Relay index 

l{) 16. 

17. 

18. 

:19. 

3S 

20. 

22. 

13. 
24. 
25. 
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28. 
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J. PURPOSE OF CIRCUIT 
1.1. This circuit is for use in the Sorting oper 

ations of the AMA system in the accounting. 
Cente. 

1.2 The circuit is used to process message unit, 
toll, message unit detail and observing tapes from 
the computer, and to sort the calls into nu 
merical order by the directory numbers Cf the 
calling subscribers. Message unit summary tapes 
from the summarizer may be introduced into the 
Sorting of message unit tapes from the computer 
to include all message unit calls from the be 
ginning of the billing month in the output. 

3. CIRCUIT FUNCTIONs 
3.1. TAPE PROCESSING 

3.101. To sort message unit, tapes for one 
round from the computer, which may have sorted 
them by office, thousands, or units, to produce 
a tape containing message unit cails for the 
round, in numerical order of the directory num 
bers of the calling subscribers. 

3.102. To sort message unit tapes, as described 
in 3.101, combining them with the summary tape 
for the previous round from the summarizer, to 
produce a record of calls in numerica Grder of 
the directory numbers of the calling subscribers, 
the list for each Subscriber to contain the total 
message units for the previous round in the billing 
month, plus the individual calls for the round 
being processed. 

3.103 To Sort toll, message t2hit, detail and ob 
serving tapes from the computer to produce for 
each type of tape a record of cails in numerical 
order of the directory numbers of the calling sub 
Scribers. 

3.104. To read one-line entries on the message 
unit tape, representing calls of from i to 9 local 
meSSage unitS and to reperforate each entry un 
changed on one of ten output tapes, sorting by 
the TH, H, T or U digit of the directory number, 
a.S required. 

3.105 To read and reperforate two-line entries 
on the message unit tape, representing from 10 
to 99 local message units or from 1 to 99 extended 
area message units, in the same manner as in 
3.104. s 

3.106 To read two-line entries on the message 
unit tape, representing summaries of local area 
meSSage unit calls and to reperforate each entry 
unchanged on One of ten output tapes, sorting 
by the TH, FI or T digit of the directory number, 
as required. 

3.107 To read two-line entries on the summary 
tape, representing summaries of local area mes 
Sage unit calls and to reperforate each entry un 
changed on one of ten output tapes, sorting to 
the T or U digit of the directory number, as re 
quired. 

3.110 To read five-line entries on the tol, mes 
Sage unit detail and observing tapes and to re 
perforate each entry unchanged on one of ten 
output tapes, sorting by the calling office digit or 
the TH, H, T or U digit of the directory number, 
aS required. 

3.111 To read and reperforate five-line entries 
On the observing tape, representing unanswered 
observing calls, in the same manner as in 3.110. 
3.2 CALL ENTRY SORTING 

3.201 To select one of the ten perforators, de 
pending upon information in the set-up switches 
and in the first line of the entry. - 

3.202 To perforate the Supplementary lines of 
each entry on the same output tape as the initial 
line, - - 

5 

O 

30 

40 

50 

60 

is 

24 
3.203 To determine the lumber of lines in the 

entry from the first line. 
3.204 To count the lines in an entry and block if 

too few or too many are received. 
3.205 To block if the A digit on the input tape 

is anything other than 0, 1, 2, or all three. 
3.206 To block if the B, C, D, E or F digit on 

the input tape has more or less than two holes 
perforated. 

3.207 To block if the A digit perforating mag 
nets are operated in any combination other than 
0, 1, 2 or all three. 

3.208 io block if the B, C, D, E or F digit per 
forating magnets are operated in any other com 
binatioin than two per digit. 

3.209 To block if the perforator advance mag 
net is not energized when required. 

3.210 To hold the perforator advance magnet 
from releasing if the perforator magnets are op 
erated in an improper combination. 

3.2il. To check the path foi holding the nagnet, 
as described in 3.210, at the start and end of each 
Ul 

3.212 To block if the reader fails to Step whe 
it is required to. 

3.213 To block if the leader steps falsely, 
3.214 to prevent processing call entries unless 

splice pattern was applied to the output tapes and 
tapa identity was checked and perforated initially. 

3.215 To prevent processing call entries after 
receipt, cf tape identity at the trailing end of all 
input, tape section until tape identity at the lead 
ing end of the next input tape section has been 
checked. 

3.216 To check that each entry is perforated o: 
only one perforator. 

3.217 To check that only one perforator ad 
vances at a time. - 

3.3 SPLICE SKIPPING 

3.301 io skip splice at the start of the first in 
put tape when the Miachine Start key is operated 
if splice pattern has been applied to the output 
tapes and the A digit being read is 0. 

3.302 To skip splice at the start of Subsequent 
input tapes (where input tapes are not Spliced 
together) when the Machine Start, key is operated 
provided the A digit being read is 0. 

3.303 To Skip Spice at the end of input tapes 
provided a skip Splice entry has been received. 

3.304 To skip splice at the start of input tapes 
(where input tapes are spliced together) provided 
a skip splice entry has been received at the end 
of the preceding tape. 

3.305. To skip Window Splice following receipt 
of a skip Window entry. 

3.306 To pass by a skip splice entry and pre 
pare to skip splice. 

3.307 To pass by a skip window entry not pre 
ceded by splice pattern and prepare to skip 
Splice. 

3.308 To stop skipping whenever an A digit 
other than 0, a B digit other than 8, an E digi: 
other than 1 or an F digit other than 0 is received. 

3.309 To pass by a skip window entry follow 
ing a Window Splice and resume regular oper 
ation. 

3.310 To block if Splice pattern is not followed 
by tape identity or a skip window entry. 
3. TAPE, IENTITY CHECKING 

3.41. To read tape identity entries at each end 
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of each input tape and check them against the 
set-up switches, as follows: 

3.4101 TAPE INDEX 

Switches 
Input Tape Index 

Tape Type Sori. 

Mess. Unit.------- 
Mess. Unit-------- 
Mess. Unit-------- 
MU and Summ-- 
Mess. Unit------ 

- MU and Sunnin--- 
Mess. Unit.------- 
MU and Summ--- 
Mess. Unit-------- 
Mess. Unit 
Summary.--- 
MU and Sun 
MU and Sunn. 

Office. 

Tens. 
Cent. Office. 
Thous. First. 
Units. 

Do. 
Tens. 
Hunds. 
Thous, Last. 
Cent. Office. 
Thous. First. 
Units. 

0. 
Tens. 
Hunds. 
Thous. Last. 
Cent. Office. 
Thous. First, 
Units, 

D0. 
Tens. 

- Hunds. 
Thous. Last. 

1 Tape index 17 must follow a tape index 11 or 12, 
2 Tape index 18 must follow a tape index 13. 

3.402 MARRIER GROUP 
To check the market group entry of all input 

tapes against the Marker Group SWitches. 
3.4103 FIRST RECORDER 
To check the First Recorder switches off-nor 

mal on office and first thousands Sorts, and 
off on units, tens, hundreds and second thousands 
SOrtS. 

3.410 LAST RECORDER 
To check the Last Recorder Switches off-nor 

mal on office and first thousands sorts, and off 
on units, tens, hundreds and second thousands 
SOrtS. 

3.4105 OFFICE 
(d) To check the 3ent Office SWitch off on office 

Sort. 
(b) To check the office entry of all input tapes 

against the Cent Office switch on all sorts except 
office. 
3.406 FIRST THOUSANOS 

(d) To check the Thousand First switch off 
On Office and first thousands SOrtS. 

(b) To check the Thousand First Switch off 
normal. On lunitS SOrt. 

(c) To check the first thousands digit of the 
thousands range entry against the Thousand 
First switch on units sort of all tapes, on a mes 
Sage unit tape combined with a summary tape in 
tens Sort, and on a tens Sort of a message unit 
tape from the computer. 

(d) To check the first thousands digit of the 
thousands range entry of all input tapes against 
the Thousand First SWitch on tens, hundreds and 
second thousands sorts, except tens sort of a 
message unit tape from the Sorter. 
3.4107 LAST THOUSANDS 

(a) To check the Thousand Last switch off on 
office and first thousands sorts. 
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(b) To check the Thousands Last, SWitch off 

normal on unitS SOrt. 
(c) To check the last thousands digit of the 

thousands range entry against the Thousand 
Last Switch on units sort of all tapes, on a mes 
Sage unit tape coinbined with a summary tape in 
tens Sort, and on a tens Sort of a message unit 
tape from the computer. 

(d) To check the last thousands digit of the 
thousands range entry of all input tapes against 
the Thousand Last switch on tens, hundreds and 
Second thousands Sorts, except, tens sort of a 
meSSage unit tape from the sorter. 
3.4108 To skip the input tape entry indicating 

the first and last days of round. 
3.409 TAPE SECTION 

(d) To onit a tape section check on office and 
first thousands sorts. 

(b) To omit a tape section check on units sort 
of meSSage unit tapes which have not been sorted 
by thousands. 

(c) To Omit a tape section ch On units SOrt 
of all toll, neSSage unit detail and observing 
tapes which have not been sorted by thousands. 

(d) To make a tape section check on units 
Sort of all message unit, toll, message unit detail 
and observing tapes which have been sorted by 
thousands. 

(e) To make a tape section check on units sort Of all Summary tapes. 
(f) To make a tape section check on tens, hun 

dreds and Second thousands sorts of all tapes. 
(g) To check, as covered in (d) and (e) above, 

that the tape Section of the first tape agrees 
with the setting of the Thousand First switch, 
that each Succeeding tape has a tape section 
equal to or one greater than the preceding tape, 
and that the tape section of the last tape agrees 
With the Setting of the Thousand Last switch. 

(h) To check, as covered in (f) above, that 
the tape Section of the first tape is 0, that each 
Succeeding tape has a tape section equal to or 
One greater than the preceding tape, and that 
the tape Section digit of the last tape is 9. In 
the case of a combined tens sort of message unit 
and Summary tapes the further check is made 
that tapes are processed in the order: MU tape 
C, S tape 0, MU tape 1, S tape 1, . . . MU tape 9, 
S tape 9. 
3.4110 ROUND 

(a) To check the round of all input tapes 
against the Round Switch on all sorts except when 
making a combined units or tens sort of message 
unit and Summary tapes. 

(b) To check the round of all message unit 
tapes against the Round switch on combined 
unitS or tens sorts of message unit and summary tapes. 

(c) To check that the round of all summary 
tapes is the round immediately preceding that 
Set up on the Round switch on combined units 
or tens Sorts of message unit and summary tapes. 
3.41. MONTH 

(a) To check the month entry of all input 
tapes against the Month Switches on all sorts 
except when making a combined units or tens 
Sort of meSSage unit and summary tapes. 

(b) To check the month entry of all message 
unit tapes against the Month switches on com 
bined units or tens Sorts of message unit, and 
Summary tapes. 

(c) To check the month entry of all summary 
tapes against the Month switches on combined 
units or tens Sorts of message unit and summary 
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tapes except when the message unit tape is for 
round 0. . . . 

(d) To check that the month of all summary 
tapes is the month immediately preceding that 
set up on the Month switches on combined units 
or tens sorts of message unit and summary tapes 
when the message unit tape is for round 0. 

3.42 To block if any of the nine lines of tape 
identity is missing, repeated, or in the wrong 
order, except that missing or repeated third, 
fourth or seventh lines will not cause the circuit 
to block. 

3.43 To block if any item of the tape identity 
group does not check. 

3.44. To block if the tape identity group is 
missing from the beginning of any input tape. 
3.5 TAPE IDENTITY AND SPLICE PERFORATING 

3.501. To perforate splice pattern at the start 
of all output tapes under control of the End of 
Tape key. 

3.502 To block if perforation of one line of 
splice pattern oal perforators is not completed 
within 2.1 secones (nominal). 3.503. To stop perforating splice 
End of Tape key is released. 

3,504. To perforate nine tape identity entries 
on all output tapes following splice pattern pro 
vided the tape identity entires at the start of 
the input tape have been checked. These entries 
are perforated as follows: 
3.500 TAPE INDEX 

when the 

SORT SWitch 
Tape Type Switch 

Off. 1-T UT 2-TH 

Stinn.----------------------------------- 18 ------------------ 
MU and Summ------------------- |-------- 13 - 14 -------------- 
Mess. Unit.-------------- 16 2 - 13 14 15 0 or 6 
Toll------------ 21 22.23 24 25 26 
Mess. Unit Det 31. 32 33 34 35 36 

41 42 43 44 46 Observing - - - - - - - - - - - - - - - - 45 

3,50402. MARKER GROUP 
Marker group is perforated as set up on the 

Marker Group switches. 
3.50403 FIRST RECORDER 

(a) First recorder is perforated as set up on 
the First Recorder switches on office and first 
thousands sorts. 

(b) 90 is perforated for first recorder on units, 
tens, hundreds and Second thousands SOrtS. 
3.50404 LAST RECORDER 

(a) Last recorder is perforated as set up on 
the Last Recorder switches on office and first 
thousands sorts. 

(b) 90 is perforated for last recorder on units, 
tens, hundreds and second thousands Sorts. 
3.50405, OFFICE 

(a) Office is perforated on office Sort to indi 
cate the office of each output tape. 

(b) Office is perforated on all output tapes as 
set up on the Cent Office Switch for all Sorts ex 
cept office. 
3.50406 FIRST THOUSAND 

(a) 9 is perforated for first thousands on office, 
first thousands and second thousands sorts. 

(b) First thousands is perforated as set up on 
the Thousand First Switch on units, tens and 
hundreds sorts. 
3.50407 LAST THOUSAND 

(a) 0 is perforated for last thousands on of 
fice, first thousands and second thousands sorts. 

(b). Last thousands is perforated as set up. on 
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the Thousand Last switch on units, tens and 
hundreds sorts. 
3.50408 DAYS OF ROUNO 

00 is perforated for days of round entry. 
3.50409 TAPE SECTION 
The tape Section perforated on each output 

tape agrees with the digit by which the tape was 
SOrted. 
3.50410 ROUND - 

Round is perforated as set up on the Round 
SWitch. 
3,504.11 IONTH 
Month is perforated as set up on the Month 

SWitches. 
3.505 To stop the reader on the last of the 

nine lines of the tape identity group at the start 
of the input tape while perforating tape identity. 

3.506 To block if perforation of nine lines of 
tape identity is not completed within 9.2 sec 
Onds (nominal). 

3,507 To perforate nine tape identity entries, 
as described in 3.503, a skip splice entry and 
Splice pattern at the end of all output tapes, un 
der control of the End of Tape key. The key 
is effective only under the following conditions: 

(d). Office and First housand Sorts 
Tape identity checked and perforated initially, 

tape identity checked at trailing end of tape, no 
skip window splice entry received, circuit not 
Operating. 

(b) Units Sort 
Message unit, toll, message unit detail or ob 

Serving tapes not sorted by thousands: tape 
identity checked and perforated initially, tape 
identity checked at trailing end of tape, no skip 
window splice entry received, circuit not operat 
I9. 
Combined message unit and summary: tape 

identity checked and perforated initially, tape 
identity checked at trailing end of tape, no skip 
window Splice entry received, circuit not operat 
ing, all message unit and Summary tapes re 
ceived. Message unit, toll, message unit detail 
or observing tapes sorted by thousands: tape 
identity checked and perforated initially, tape 
identity checked at trailing end of tape, no skip 
window splice entry received, circuit not operat 
ing, all tapes received. Summary tape alone: 
tape identity checked and perforated initially, 
tape identity checked at trailing end of tape, no 
skip Window splice entry received, circuit not 
operating, all tapes received. 

(c) Tens, Hundreds and Second Thousands 
Sorts 
Tape identity checked and perforated initially, 

tape identity checked at trailing end of tape, no 
skip window splice entry received, circuit riot op 
erating, all tapes received. 

3.508 To perforate all nine tape identity en 
tries and skip splice signal before stopping if the 
End of Tape key is released before the circuit 
begins to perforate splice pattern. 

3.509 To block if perforation of nine tape 
identity entries and skip splice signal is not. 
completed. Within 9.2 Seconds (nominal). 

3.510 To stop perforating splice when the 
End of Tape is released during perforation of 
Splice pattern. 

3.511. To block when any perforator encoun 
ters a window or end of tape. Circuit will com 
plete a call entry or a set of tape identity en 
tries before stopping. 

3.512 To perforate a skip window entry, ap 
proximately 40 lines of splice pattern and a sec 
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ond skip window entry on any output tape under 
control of a Window Splice 0-9 key, provided 
the perforator window signal was received when 
the End of Tape key was normal. 

3.513 To perforate approximately 40 lines of 
splice pattern, not preceded by or followed by 
skip window entries, on any output tape undel' 
control of a Window Splice 0-9 key, provided the 
perforator window signal was received when the 
End of Tape key Was Operated. 
3.6 CIRCUIT CONTROL AND KEYS 
3.601 To start the motor by means of a Motor 

Start key, if the alarm is not in. 
3.602 To stop the motor at any time by means 

of the Emerg Motor Stop key. 
3,603 To stop the motor when the circuit 

blocks. 
3.604 To stop the motor after tape identity 

and splice have been perforated at the comple 
tion of a run. 

3.605 To start the notor When the Perforate 
Line key is operated. 

3.607 To rotate the reader drum continuously 
under control of the Tape Feed key on the reader 
when the motor is running and the circuit is 
not operating. 

3.608 To permit the Tape Feed key to be used 
to feed tape into the reader while the circuit is 
perforating splice pattern at the start of the 
output tapes. 

3.609 To permit the Tape Feed key to be used 
to run tape out of the reader while the circuit 
is perforating tape identity, skip Splice entry and 
splice pattern at the end of the output tapes. 

3.610 To start the Sorting proceSS by means 
of the Machine Start key provided splice pattern 
has been applied to the output tapes, the motor 
is running, there is no alarm, there is no per 
forator window contact closed and the reader is 
not on a Supplementary line of an entry. 

3.611. To synchronize the relay circuit with the 
leader when starting. 

3.612 To stop under control of the Machine 
Release key upon completion of an entry, window 
splice skipping or the tape identity functions. 

3.613 To stop immediately and release the cir 
cuit completely, except for the tape Section (TD) 
selector, upon simultaneously operating the Ma 
chine Release and the Master Release keys. 

3.614. To restore the tape Section (TD) selector 
when the End-of-Tape key is operated at the 
Start or end of a run. 

3.616. To block if the input tape runs out 
the reader. 

3.617 To block if a fuse blows. 
3,618 To time out and block if the circuit is 

unsuccessful in several attempts to read a line 
of the input tape. 

3.619. To time out and block if the circuit is 
unsuccessful in several attempts to perforate a 
line on an output tape. 

3.620 To cancel the short time-out feature and 
start the long timer while reading the thousands 
range entry to allow time for stepping the tape 
section (TD) selector. 

3.621. To block if the RS-relays remain oper 
ated more than approximately 0.25 second, ex 
cept when skipping. 

3.622 To light the ALM lamp on the face o 
the Sorter whenever the circuit blocks. 

of 

3.623 To light a Machine Pilot lamp whenever 
the circuit blockS. 

3.624. To Signal the alarm circuit to Sound an 
audible alarm whenever the circuit blocks. 

3.625 To silence the audible alarm and ex 
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30 
tinguish the Machine Pilot lamp by means of the 
Alarm Cut-Off key. - 

3.626 To release the circuit after an alarm by 
means of the Machine Release key. 
3.627 To stop the tape section (TD) selector 

by means of the Tape Section Reset key provided 
the circuit is not operating or has blocked and 
the Reader Lamps key is operated. 
3.628 To restore the tape section (TD) selector 
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by means of the Tape Section Release key pro 
vided the circuit is not operating or has blocked 
and the Reader Lamps key is operated. 

3.629 To step the reader one line at a time by 
means of the Reader Step key, provided the mo 
tor is running, the Reader Lamps key is operated 
and the circuit is not operating. 

3.630. To perforate, by means of the Perforate 
Line key, any Supplementary line of an entry 
exactly as it appears on the input tape when the 
circuit has blocked because the line on the input 
tape has too few or too many holes. 

3.631. To simulate a check of tape identity by 
stepping the reader with the Reader Step key 
to the first line following the tape identity group, 
operating the Tape Identity button and the Ma 
chine Start key. 

3.632 To restore the circuit to operating con 
dition after a power failure by operating the 
Energ Reset button. 
3. IAMPS 

3.701. To read a line on the input tape by means 
of twenty-eight lamps, under control of the 
Reader Lamps key. 

3.702 To indicate the position of the reader 
camshaft by means of the Reading Position lamp 
under control of the Reader Lamps key. 

3.703 To indicate the position of the tape sec 
tion (TD) selector by means of the Tape Section 
0 to 9 lamps under control of the Reader Lamps 
key. 

3.704. To indicate the number of lines in a call 
entry by means of the Type of Entry (2-line), 
(3-line), (5-line) lamps under control of the 
Reader Lamps key. 

3.705 To indicate on which line of an entry the. 
circuit blocked by means of the Line of Entry 
1 to 5 lampS under control of the Reader Lamps key. 

3.706 To indicate when the circuit is checking 
tape identity by means of the Tape Ident lamp 
under control of the Reader Lamps key, if the 
circuit has blocked. 

3.707 To indicate when the circuit is perforat 
ing tape identity by means of the Perf Cape 
Ident lamp, if the circuit has blocked. 
3.708 To indicate on which perforator an entry 

is being perforated by means of the Perforator in 
Use 0 to 9 lamps under control of the Maint key 
When the circuit is blocked. 

3.709 To indicate which perforating magnets 
are energized by means of twenty-eight lamps 
under control of the Maint key when the circuit 
has blocked. 

3.710 To indicate when the last tape section of 
a run is being processed by means of the Last Sec 
tion lamp. 

3.711. To indicate when the circuit is off-nor 
mal (but not necessarily operating) by means of 
the Master Off-Normal lamp. 

3.712 To indicate when the circuit is operating 
by means of the Off-Normal lamp. 

3.713 To indicate which perforator has en 
countered a window ol' end of tape by means of 
the Window Splice 0 to 9 lamps. 
* 3,714. To indicate the completion of window 
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splice perforation by means of the Perf Compl 
lamp. 

3.715 To indicate a blown fuse by means of 
the Fuse Alarm lamp. 

3.716 To indicate that the reader overstepped 
or failed to step by means of the RDR STP Fail 
lamp. 

3.717 To indicate that the circuit blocked for 
Some reason other than a blown fuse or a reader 
step failure by means of the Gen Alarm lamp. 

3.718 To indicate. that the circuit was skip 
ping splice when it blocked by means of the Skip 
Splice lamp, under control of the Reader Lamps 
key. 

3.719. To indicate that the RS- relays have 
been operated for more than 0.25 second (nom 
inal) by means of the RDR STF Hold lamp. 

Description of operation 
5. GENERAL METHOD of OPERATION 
5.1 DESCRIPTION OF SORTING: OPERATION 
After the set-up Switches have been set for the 

particular Sort to be made, the reader motor is 
started by operating the Motor Start key 3290. 
The End-of-Tape key 3268 is then operated to 
perforate splice pattern at the beginning of the 
ten output tapes. At the same time the input 
tape is fed into the reader. When sufficient splice 
has been perforated the End-of-Tape key 3203 
is released and the Machine Start key 32 is 
operated. The sorter skips the splice pattern 
at the start of the input tape, reads and checks 
the tape identity information on the input tape 
against the Set-up Switches, and then perforates 
tape identity information on all ten output tapes. 
It then proceeds to read each call entry and to 
reperforate it. On One of the Output, tapes. The 
output tape Selected depends upon the value of 
the digit of calling Subscriber's directory number 
by which the tape is being Sorted. At the end of 
the first section of input tape the circuit again 
encounters tape identity which it checks. It 
then skips the splice which follows and proceeds 
to the next Section of input tape (if the tapes are 
Spiced together). It again checks tape identity. 
sorts call entries, and checks tape identity, and 
proceeds to the next section. The circuit stops 
at the end of the last Section of input tape and 
Sounds an alarm to call the operator. The op 
erator releases the circuit with the Machine Re 
lease key 3208, starts the motor, and operates the 
End-of-Tape key. This causes the circuit to 
perforate tape identity information on all out 
put tapes, followed by a skip splice signal and 

, Splice pattern. When Sufficient Splice pattern 
has been perforated the End-of-Tape key 3208 is 
released and the entire circuit releases. The in 
put tape is run out of the reader while the cir 
cuit is perforating tape identity and spice. The 
Operator presses the Tape Cutter button to cut 
the output tapes. If the sections of input tape 
are not Spliced together the circuit Sounds the 
alarm at the end of each section. The operator 
operates the Machine Release key, starts the 
notoi, runs out the old Section of tape, feeds in 
the next Section, and operates the Machine Start, 
key 3207. 
5.2. ORDER OF SORTNG 
5.21. MESSAGE UNIT CALLS - 
5.2 'OFFICE BEING PROCESSED IS NOT ONY ONE 

IN MARKER GROUP, AND BUSINESS OF OFFICE 
STOO MUCH FOR ONESORTER 
(a) When the computer processes calls of a 

marker group containing more than one office, 
meSSage unit calls are Sorted by Office in the com 
puter, which makes as many message unit tapes 
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as there are offices. The tape for a particular 
office is then processed in the SOrter to arrange 
the calls in directory number order. If desired 
the Sorting may be expedited by using more than 
one Sorter simultaneously. To do this the tape 
from the computer is first sorted by the thou 
Sands digit of the directory number in one sorter, 
producing ten output tapes. These output tapes 
may be divided into several groups and fed into 
Several Sorters for the remainder of the Sorting 
proceSS. For example, tapes 0 to 4. Inay be 
proceSSed in One SOrtei, and tapes 5 to 9 in 
another. Any other grouping may be used as long 
as each group consists of consecutive thousands 
arranged in Inumerical order. In the example 
above, the group of tapes consisting of 0 to 4 
Would be SOrted next by units, then by tens, hun 
dreds, and finally by thousands again. The out 
put from the last Sort would then be five tapes, 
the first containing calls from directory numbers 
0000 to 0.999; the second, 1000 to 1999, etc. The 
5 to 9 group of tapes would be similarly Sorted in 
another Soiter. 

(t) If the tapes fronn the first thousands Sort 
are divided into individual thousands, the Second 
thousands Sort is Omitted in each Soter which is 
processing calls for only one thousand. 

(c) The process described above applies only 
to the end of the first round of billing month. At 
the end of each subsequent round in the billing 
month the summary of all calls for previous 
rounds in the Sarine billing rinonth is introduced 
into the sorter so that the output tapes contain 
for each directory number both the total for 
previous rounds and the individual calls for the 
latest round. 

(d) To accomplish this the Summary tape from 
the Summarizer for the particular office being 
processed is fed into the sorter immediately foll 
lowing the meSSage unit tapes during units sort. 
The summary tape must first be divided into Sepa 
late thousands or groups of thousands in the same 
manner as the message unit tapes. 
5.22 OFFICE BEING PROCESSED IS NOT ONLY ONE 
FN MARKER GROUP, AND BUSINESS OE OFFICE 
CAN BE HANOLED BY ONE. SORTER 
(a) This case is similar to 5.211 except that 

Since it is not necessary to separate the tape from 
the computer to process it in more than one 
sorter, the first sort by thousands can be omitted. 
The tape from the computer is fed into one sorter 
where it is sorted by units, tens, hundreds and 
thousands. In the event, that all the directory 
numbers in the office are in the same thousand, 
the thousands sort is omitted. 

(b) At the end of each round except the first 
in the billing month the summary tape is intro 
duced as described in 5.211d. The complete sum 
mary tape is fed into the Sorter without being 
Split. 
5.213 OFFICE BEING PROCESSED IS ONLY ONE IN 
MARKER GROUP AND BUSINESS OF OFFICE: IS 
OO MUCH FOR ONE SORTER 
(a) When the computer is processing calls of 

a marker group containing only one office, mes 
Sage unit calls are sorted by either thousands or 
units. In case it is desired to use more than one 
Sortel', the computer makes first thousands sort, 
producing ten output tapes, one for each thou 
Sand. These tapes are divided into groups as de 
Scribed in 5.2.11a and fed into several sorters. 
Each Sorter makes units, tens, hundreds and 
thousands Sorts. If the tapes from the computer 
are divided into individual thousands, the second 
thousands Sort is omitted in each sorter which 
is processing calls for only one thousand. 
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(b) At the end of each round except the first 
in the billing month the summary tape is intro 
duced as described in 5,211d. 
5.214 OFFICE BEING PROCESSED IS ONLY ONE IN. 
MARKER GROUP, AND BUSINESS OF OFFICE CAN 
BE HANDLED BY ONE SORTER 
(a) In this case the computer sorts the message 

unit calls by units. The ten output tapes from 
a sorter which sorts them by tens, hundreds and 
thousands. The thousands sort is omitted in the 
event that all the directory numbers in the office 
are in the same thousand. 

(b) Since the sorter does not make a units SOrt 
of the message unit tapes in this case, the Sun 
mary tape must be introduced at the tens sort. 
Before this is done the Summary tape for the 
previous round is sorted by units in the sorter 
producing ten sections of summary tape. These 
sections are introduced into the tens sort in such 
a way that each of the ten sections of message 
unit tape from the computer is followed by the 
corresponding section of summary tape. Thus, 
message unit tape 0 is fed in first, then Summary 
tape 0, then message unit tape 1, then Summary 
tape 1, etc. 
5.22 TOLL, MESSAGE UNIT DETAIL AND OBSERVING 
CALLS 

5.22 OFFICE BEING PROCESSED IS NOT ONLY ONE 
N MARKER GROUP, AND BUSINESS OF OFFICE 
ISTOO MUCE FOR ONESORTER 
The computer does not sort toll, message unit 

detail and observing calls. It produces one tape 
for each of these classes. Each of these tapes is 
then processed separately in the SOrter. If the 
marker group contains more than One Office, 
therefore, the sorter must sort the tape by office, 
producing one output tape for each office. The 
output tape for the particular office whose calls 
are being processed is then sorted further in the 
sorter to arrange the calls in directory number 
Order. If it is desired to expedite the SOrting 
process the sorter is arranged to sort the tape 
by thousands. The output tapes from this SOrt 
may then be divided into several groups and 
fed into several SOrters for the remainder of 
the sorting process. For example, tapes 0 and 4 
may be processed in one sorter and tapes 5 to 9 
in another. Any other grouping may be used 
as long as each group consists of Consecutive 
thousands arranged in numerical order. In the 
example above, the group of tapes consisting of 0 
to 4 are sorted next by units, then by tens, then 
by hundreds, and finally by thousands. The out 
put from this last Sort is then five tapes, the first 
containing calls for directory numbers 0000 to 
0999; the second, i.000 to 1999, etc. If the tapes 
from the first thousands Sort are divided into in 
dividual thousands, the Second thousands sort is 
omitted in each sorter which is processing calls 
for only one thousand. 
3.222 OFFICE BEING PROCESSED IS NOT ONLY ONE 

. .N MARKER GROUP, AND BUSINESS OE OFFICE 
CAN BE HANDLED BY ONE SORTER 
This case is similar to 5.221 except that the first 

thousands sort is omitted. The tape from the 
computer is Sorted by office first, and the output 
tape for a particular office is next sorted by units, 
then by tens, hundreds and thousands. The thou 
Sands Sort is omitted in the event that all the 
directory numbers in the office are in one thou 
sand. 
5.223 OFFICE BEING PROCESSED IS ONLY ONE IN 
MARKER GROUP, AND BUSINESS OF ORECEIS 
TOOAUCE FOR ONE SORTER 
In this case the tape from the computer re 

quires no office sort. It is, therefore, sorted by 
thousands in the sorter, after which it may be 
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divided into groups for simultaneous sorting by 
more than one sorter. Each such group is sorted 
next by units, tens, hundreds and thousands, ex 
cept that the second sort by thousands is omitted 
in any sorter which is processing calls for only 
one thousand. 
5.224 OFFICE BEING PROCESSED IS ONLY ONE, IN 
MARKERGROUP, AND BUSINESS OF OFFICE CAN 
BE; HANDLED BY ONE SORTER 
In this case neither office nor first thousands 

sort is required. The tape is sorted in the sorter 
by units, tens, hundreds and thousands. In the 
event that all the directory numbers in the office 
are in the same thousand, the thousands sort is 
Omitted, 
6. PRINCIPAL PARTS OF SORTER AND RELAY 
FUNCTINS 

6.03 FIG's 19 AND 20-READER 
Figs. 19 and 20 contain the reader which is de 

Scribed in 9.1. 
6.04 FIG. i8-READER STEP CHECK 
Relays RW, RZi, RZ2 and RZ3 form an alter 

nate line counting circuit under control of the 
G. and G2 contacts of the reader. They con 
trol relays R.KA and RKB which keep the read 
ing check lead closed and the reader step failure 
alarm lead open unless the reader steps falsely 
or fails to step. Relay CRK is used to cancel this 
check. 
6.05 FIG. 19-READER CONNECTOR 
The RCA, RCB and RCC relays connect the 

reading contacts of the reader to the rest of the 
circuit when the input tape is being read, and 
open these leads during perforation of Splice and 
tape identity. Relay RCD closes through certain 
of the leads to the reader control contacts. 
6.06 FIG. 17-OFF-NORMAL AND START 
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Relay MON is the master off-normal relay for 
ST, ST2, ST3 and ST3A are the 

start relays which synchronize the circuit with 
the reader when starting and serve as off-normal 
relays. RLS is the release relay, used in stopping 
the circuit. Relay SPA, when operated, indis 
cates that splice pattern has been applied to the 
output tapes. Relays ER, and ERA are used in 
connection with the Emerg Reset key 322 to start 
the circuit after a power failure. 
6.07 EIG. 29-READING RELAYS 'A' DIGIT 
The A0, A and A2 relays are connected to the 

correspondingly designated reading contacts of 
the reader for reading the A digit on the input 
tape. 
6.08 FIG. 29-READING RELAYS 'B' TO 'F' DIGITS 
The B), B, B2, B4, BT, . . . F7 relays are con 

nected to the reading contacts of the reader to 
read the B, C, D, E and F digits on the input 
tape. 
6.09 FIG. 31-FEADING RELAY TRAN SLATOR 
The 28A, 28B and 28C relays are used when 

reading lines on the input tape where the A digit 
is 2 and the B digit 8. Relays BIM and B4M are 
auxiliary to the Bi and B4 reading relays, to 
provide additional contacts when the circuit is 
equipped to process summary tapes containing 
both 2-line and 3-line entries. PCA and PCB are 
provided to delay the circuit by one reader cycle 
after perforating tape identity and before proc 
essing call entries, to insure adequate time for 
certain relay operations. 
6.10 FIG. 28-READER LINE COUNT 
Relays LN2, LN3 and LN5 indicate the num 

ber of lines in call entries. LKI is a locking re 
lay which operates on the first line of all but one 
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line entries. Relay LK2 is a similar relay which 
operates between the first and second lines of 
multiline entries. L2A, L2B, L3A, L3B, LA, L4B, 
LLA and LLB are relays used to count lines of 
entries. L2A and L2B count the next to the last 
line, L3A and L3B count the third from the last 
line, and L4A and L4B count the fourth from 
the last line. LLA and LLB count the last line. 
6.1 FIG. 18-READER STEP CONTROI 
RS, RS2, RS3 and RS4 are operated when the 

reader is to be stepped. Relays RS and RS3 
(odd) Operate together for approximately half 
the reader step operations, and relays RS2 and 
RS4 (even) operate for the other operations. 
This is done to decrease wear on the relays. Re 
lay SR is used for stepping the reader manually. 
6.12 FIGS. 44. AND 57-PERFORATE SORT CON 
NECTOR 
SC is the main sort connector relay which con 

nects contacts on the reading relays to the per 
forator during the processing of call entries, and 
disconnects them at other times to prevent back 
ups. The individual OFS, THS, HS, TS and US 
relays are used on office, thousands, hundreds, 
tens and units sort, respectively. Relay BX is 
used when sorting by any digit other than the 
B digit (all sorts except office). v 
6.13 FIG. 39-PERFORATING AAGNET CHECK “A 
AND 'B' DIGITS 
The KAO, KA and KA2 relays are used as 

series checking relays for the corresponding per 
forating magnetS. 
6.14 FIGS. 45 AND 51-EPERFORATING AAGNET 
CHECK 'C' TO 'F' DIGITS 
The KCO, KC, KC2, KC4, KCT, . . . KFT re 

lays are used as series checking relays for the 
corresponding perforating magnets. 
6.15 FIGS. 39, 45 AND 5-PERFORATOR CON 
NECTOR 
Ten sets of PA, PB and PC relays are provided 

to connect the perforators one at a time to the 
relay circuit. 
6.6 FIG. 54- PERFORATORS 

Fig. 54 contains the perforator, which is de 
Scribed in 9.3. 
6.17. F.G. 50-PERFORATOR REGISTER 
One of the PDO to PD9 relays is operated on 

the first line of a multiline entry to serve as a 
register relay, causing the remainder of the entry 
to be perforated on the same output tape as the 
initial line. 
6.18 FIG. 54-PERIORATOR ADVANCE CHECK 
The ten PKO to PK9 relays are used as series 

checking relays for the perforator advance mag 
nets. 
6.19 FIG. 54-PERFORATOR HOL CHECR 
Relay PHK is operated while the first line of 

Splice is being spread at the beginning of a run 
and while the skip splice entry is being per 
forated at the end of a run. It serves to initiate 
the perforator hold check. CKA, CKB, PHE and 
PHO relays make the perforator hold check. 
6.20 FIG. 49- WINDOW SPLICE PERFORATE CON 
TROL 
Relays WSA and WSB are associated with the 

perforator window detecting contacts and lamps. 
Relay WS is associated with the Window Splice 
keys. Relays WSA, WSB, WSC, WSD and 
WS2 prepare the circuit for perforating window 
splice. Relay ME (manufactured entry) is oper 
lated for any lines to be perforated which are not 
copies from the input tape. Relay FI, operates 
during the first line of window splice, and relays 
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2,590,625 36 CP and CP2 (change pattern) operate during 
the last line. Relay ESP (end splice pattern) 
operates when the window splice perforation is 
complete. - - - 

6.21 EIG. 3.--SEPLICE PATERN TIMING 
Relay TTM activates the cold-cathode tube 

timer for timing window splice perforating, tape 
section selector stepping, tape identity perforating 
and splice pattern perforating. When the tub 
fires it operates relay CTT. 
6.22 EIG. 37--TAPE END PERFORATE CONTROL 
Relay PSP (perforate splice) is operated by the 

End-of-Tape key at the start of a run, and relay 
PTI (perforate tape identity) at the end. Relay 
TE (tape end) operates both times. 
6.23 FIG. 27-SKIP SPLICE CONTROL 
Relays SK1, SK2, SKP and SKW control the 

splice skipping functions. Relay ESK (end skip) 
operates to stop skipping. Relay ST (start 
tape) is used to initiate skipping at the beginning 
of a tape. 
6.2.4 FIGS. 3- AND 35-TAPE IDENTITY READING 
PROGRESS 
L., LT, L, UA, LUB, L2, L5, L6, L8 and L9 

are the relays which make connections to the 
set-up switches and the reading relays for check 
ing the lines of tape identity. Relay L is used 
for checking the first line, relay L2 for the second, 
etc. Relays I, UA, LUB and .LT are used for 
the first line when message unit and Summary 
tapes are being processed together. Relays CL, 
CL2, CL5, CLS and CL8 indicate that the corre 
sponding lines of tape identity have been checked. 
Relay TIC (tape identity checked) is operated 
When tape identity has been checked at the lead 
ing end Of a tape Section, to permit the circuit 
to process call entries. It is released when the 
initial line of tape identity has been checked at 
the trailing end of a tape Section. Relay TICA 
operates when tape identity is being read at the 
trailing end of a tape section. It is released when 
the circuit stops skipping. 
6.25 FIGS. 40, 41, 42, 46 AND 47-SEE-UP SWITCHES 
The fourteen SWitches in these figures are used 

in preparing the sorter for a particular run, 
They are discussed in Section 8. 
6.26 EIG. 23-TAPE SECTION REGISTER 
The TD selector is used for counting inpu 

tapes during a run. It is brought into play by 
the FT? and FT2 (first tape) relays initially, ad 
vanced by means of relay STD (step tape digit), 
and restored by relay RTD (restore tape digit). 
Relay EC is used to connect the E digit reading 
relays to the selector. Relay LTD is used to indi 
cate that the last tape has been received. Relay 
TDA furnishes ground for the tape Section lamps 
during the alarm condition. Relay TDS (tape 
digit step) prepares for stepping the selector. 
Relay TK indicates an OK check of the tape 
digit after the Switch is reset. 
6.27 FIG. 26-TAPE IDENTITY PERFORATE CON 
TROL 
Relays MTI and MTIA (mutilated tape iden 

tity) are associated with the Tape Ident key for 
simulating a tape identity check. Relays TIE 
and TIEA are operated after tape identity has 
been checked, and perforated at the start of a 
run. Relay TIS is the start and off-normal relay 
for tape identity and splice perforation. 
G.28 E.G. 15.--TAPE IDENTITY PERFORATE PROG 
RESS 
Relay PX allows a reader cycle to pass before 

perforating splice or tape identity to provide time 
for certain relay functions. Relay W to W9, 
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with auxiliary relay W2A, form a walking circuit 
used in perforating tape identity, to walk from 
one line of identity to the next. Relay WSP is 
part of the same chain, and operates prior to 
splice perforation. Relays PL to PL9 are used 
to control the perfolating of the nine lines of tape 
identity. Relay EP (end perforation) operates 
upon completion of these nine lines. Relay PS 
is used for perforating the skip splice entry, relay 
PS2 for perforating splice pattern, and relay PS3 
for perforating splice pattern and making the 
perforator hold check. 
6.29 FIG. 48-ENTRY SPREAD CONTROL 
Relay A2S is a substitute for the A2 reading 

relay when splice and tape identity are being 
perforated. Relays APA, APB, APC and APD 
(all perforators) recycle the perforator walking 
circuit after each line of splice or tape identity 
has been spread. SS (skip step) takes the place 
of the RS-relays during splice and tape identity 
spreading, and advances the circuit without step 
ping the reader. 
6.30 FIG.S. 52 AND 53-ENTRY SPREAD PROGRESS 

Relays SlA to S9A and SCB to S9B form the 
walking circuit, which progresses from one perfo 
rator to the next when spreading splice and tape 
identity. 
f$31 FIG. 14-AARMi 
AL, and ALA are the alarm relays which stop 

the circuit and signal the external alarm circuit, 
Relay ALCO (alarm cut-off) restores these re 
lays when the circuit is released. Relay EAC 
(external alarm cut-off) silences the alarm un 
der control of the Alarm Cut-Off key. FAL is the 
fuse alarm relay. Relay RSF operates if the 
reader fails to step or steps falsely. Relay RSR 
times the RS- relays and operates relay RSH 
if they remain operated too long. Relay RSH 
brings in the alarm under this condition. 
6.32 FIG. --ALARM TIMING 
The TM relay is a condenser-timed polarized 

relay used as the short timer. 
6.33 E.G. 21-LAMP CONNECTOR 

Relays PLA, PLB, PLC and PLD connect those 
lamps which are under control of the MAINT key. 
Relays RLA, RB, RLC and TDD connect lamps 
under control of the Reader Lamps key. Relay 
TI controls Tape Ident lamp. Relay DS COin- ; 
nects miscellaneous progreSS lamps. 
G.35 FIG. 6-MOTOR CONTROL 
The MST and RLM relays control the start 

ing and stopping of the reader motor. MRL is 
the master release relay. Relay MST also pro 
vides battery to the reader STEP magnet. 
6.36 FIG. 37-PERFORATE MUTIILATED ILINE CON 
TRO 

The EPM and PM2 relays are under control of 
the Perforate Line key and are used to perforate 
a mutilated Supplementary line of a call entry. 
6.37 FIG. 36-TAPE IDENTITY SORT CONNECTOR 
Relay OFB is operated on office sort, relay FTH 

on first thousands Solt, relay STH On Second 
thousands sort, relay HATH (hundreds and 
thousands) on hundreds and thousands sorts, re 
lay T on tens sort and relay U on units sort. They 
make the necessary interconnections in the tape 
identity checking circuit. 
G.38 FG 33-TAPE INDEX CONNECTOR 
These relays serve as additional contacts on 

the Tape Type switch. Relay MU is used for mes 
sage unit tapes, relay MUS for summary tapes, 
relay MUAS for message unit and summary tapes 7 
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together, relay DET for toll and message unit de 
tail tapes, and relay OBS for observing tapes. 
6.39 FIG.S. 24 AND 25- TAPE INDEX REGISTER 
The MOC (nonth check) relay is used to check 

the tape identity month entry during a sort of 
message unit and message unit summary tapes 
combined. The remaining relays A, BA, 
BB, 2A, 2B, 3A, 3BA, 3BB, TA, TBA, TBB, 

8A, 8BA, 8BB and 8C are used in checking 
tape indices 11, 12, 13, 17 and 18 as indicated by 
the numerals in the relay designations. XA and 
XfB are for tapes i1, 21, 31 and 41. 
7. KEY FUNCTIONS 
.O. MOTOR START 

The Motor Start key is a non-locking key used 
to start, the reader motor. It is operated before 
starting the sorter, either with the End-of-Tape 
key or the Machine Start key. If the Perforate 
Line key is to be used the Motor Start key is not 
used, as the motor starts automatically, 
7.02 EMERC: AIOTOR STOI 
The SEmerg Motor Stop key is a non-locking 

key used to Stop the motor if the sorter must be 
stopped immediately because of a tape not feed 
ing properly, or Some serious mechanical diffin 
culty. Normally the Machine Release kev is used 
for stopping. 
.03 END OF TAPE 
The End-of-Tape key is a locking key which 

is used at the start and end of each run. At the 
Start it is operated after the motor has been 
Started, to perforate Splice on the output tapes. 
It is released when sufficient splice pattern has 
been applied. After the completion of the last 
tape of a l'un the circuit is released, the motor 
Started and the End of Tape again operated. This 
time it causes the perforation of tape identity, 
a skip splice entry and splice pattern. When 
Sufficient Splice pattern has been supplied the 
key is restored. 

04: AEACHINE START 
The Machine Start key is a non-locking key. 

It is used to start the sorter after splice pattern 
has been applied to the output tapes and an in 
put tape put into the leader. It is used to start 
the circuit whenever it has been stopped by the 
Operation of the Machine Release key. It is also 
used to start after the circuit has blocked and 
the Machine Release and Motor Start keys have 
been operated. It is used to start following the 
application of Window splice. 
7.05 IACHINE RELEASE 
The Machine Release key is a non-locking key 

which is used to stop the circuit during sorting. 
The circuit does not stop immediately, but waits 
until a proper stopping point is reached. The 
Machine Release key is also used after the circuit 
has blocked to release the circuit before it is 
Started again. 
7.06 ALARM CUT OFF 
The Alarm. Cut-Off key is a non-locking key 

used following an alarm to silence the bell and 
extinguish the machine pilot. 
7.0. WINDOW. SPLICE O TO } 
The ten Window Splice keys are locking keys 

used to perforate splice pattern on the output 
tapes. After the circuit has blocked with one 
of the Window Splice lamps lit the Machine 
Release and Motor Start keys are operated and 
then the Window Splice key corresponding to 
the lamp is turned. When the perforation is 
complete the key is restored and the Motor Start 
and Machine Start keys are operated. 
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7.08 READER. STEP . . . . . . " . . 
The Reader Step key is a non-locking key 

which is effective when the circuit is not operat 
ing and the Reader Lamps key is operated. 
Each time it is operated the reader advances 
the tape one line. 
7.09 TAPE FEED 
The Tape Feed key is a push-button type key 

located on the reader. Its operation causes the 
reader drum to rotate continuously. It is used 
for feeding tape into the reader and running 
tape out of the reader. 
7.0 MASTER RELEASE 
The Master Release key, a non-locking key, is 

ineffective when operated alone. When oper 
ated with the Machine Release key it releases 
all relays in the circuit, leaving only the TD 
selector off normal. This operation is used Only 
if a run is stopped before completion, Ol' if the 
circuit is inadvertently advanced off normal. 

ERFORATE LINE 
The Perforate Line key, a non-locking key, 

is used when the sorter has stopped on a Sup 
plementary line of a call entry because of a 
mutilation in the input tape. Operation of this 
key will automatically start the motor, release 
the alarm, perforate the mutilated line as read 
and permit the circuit to proceed. 
12 APE, SECTION RESET 
The Tape Section Reset key, non-locking, ad 

vances the TD selector one step for each opera 
tion provided the alarm is in or the circuit is 
not operating. It is used only if a tape in a 
series is missing. If the tape was accidentally 
omitted it cannot be fed into the reader out of 
turn without upsetting the sorting process. 
7.13 TAPE SECTION RELEASE 
The Tape Section Release key, non-locking, 

restores the TD Selector When an alaryn is in or 
the circuit is not operating. It can be used if 
for some reason the selector was not automati 
cally restored to normal. 
7.14, TAPE IDENT 
The Tape Ident key is a push-button mounted 

beneath a cover. If the tape identity portion 
of an input tape is mutilated the tape is stepped 
to the first line following tape identity. The 
Tape Ident key is then operated, after which 
the circuit is started by means of the Machine 
Start key, 
7.15 EMERG RESET 
The Emerg Reset key is a push-button mounted 

beneath a cover. It is used following a power 
failure which occurred during processing to re 
store the necessary relays to permit the sorting 
to proceed. After its operation the circuit is 
started with the Machine Start key. 
7.6 READER LAMPS 
The Reader Lamps key is a locking key which 

may be operated at any time to read the input 
tape by means of reading lamps. In case the 
circuit blocks the key is operated to light lamps 
indicating the number of lines in the call entry 
in process, the line of the entry on which the 
circuit blocked, the position of the TD selector 
and whether the circuit is checking tape iden 
tity or skipping. 
7.17 MAINT 

. The Maint key is a non-locking key which 
is used in case of trouble to light lamps indicat 
ing the perforator in use and the perforating 
magnets operated. 
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8. SE-UP SWCHES . . . . . - 
8.0 GENERAL 

Before a sorting process is started, the four 
teen set-up switches on the panel of the machine 
must be set for the operation to be perforated. 
S.02 APE. TYPE 
This switch has seven positions, as follows: 

Off 
Summary 
MU and Sunn 
MeSS Unit 
Toll 
MU Det 
Observ 

The Off position is used only for maintenance 
purposes. The switch is set to one of the other 
positions depending upon the type of tape to be 
processed. Since the switch setting is not 
changed during a run, it must be set to MU and 
Summ whenever both message unit and sum 
mary tapes are to be sorted together on units 
or tens sort. The output tapes resulting from 
Such a combined Sort are treated as message unit 
tapes on subsequent sorts. The Switch position 
designated Summary is used only on units sort 
for the Summary tape which is to be combined 
with the message unit tape in tens sort. 
S.03 SORT 
The Sort Switch has seven positions, as follows: 

Off 
Cent Office 
Thous First 
Units 
Tens 
Hunds 
Thous Last 

The Off position is used only for maintenance 
purposes. The other positions are used to con 
trol the directory number digit by which calls 
are to be sorted. The Switch is set to Thous 
Last for the thousands sort following hundreds 
SOrt, whether or not a first thousands Sort was 
made. 

S.04. MAREER GROUP 
UNITS 
Each of these two switches has an Off posi 

tion, used only for maintenance purposes, and 
ten positions designated 0 to 9. The switches 
are set for the marker group to which the office 
Whose tapes are being processed belongs. 
S.05 FIRST RECORDER TENS AN FIRST RECORDER 
UNITS 
Each of these two switches has an Off posi 

tion. The First Recorder Tens switch has two 
other positions designated 0 and 1, and the First 
Recorder Units SWitch has ten other positions 
designated 0 to 9. On office and first thousands 
Sorts these Switches are set to indicate the lowest 
numbered recorder in the group of tapes being 
processed. On other sorts the Switches are set 
to the Off position. 

TENS AND MARKER GROUP 

S.06 LAST RECORDER TENS AND LAST RECORDER 
NIS 

Each of these two switches has an Off posi 
tion. The Last Recorder Tens switch has two 
other positions designated 0 and 1, and the Last 
Recorder Units switch has ten other positions 
designated 0 to 9. On office and first thousands 
Sorts these Switches are set to indicate the highest 
numbered recorder in the group of tapes being 
processed. On other sorts the Switches are set 
to the Off position. 
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8.07 CENT OFFICE - - 

The Cent Office switch has an Off position 
and ten positions designated 0 to 9. On office 
sort the Switch is set to the Off position, and 
on all other sorts it is set to indicate the office 
whose tapes are being processed. Where the 
office is the only one in a marker group it is 
arbitrarily called 0, and the switch is set t? 
position 0. 
S.08 THOUSAND FIRST 
This switch, has an Off position and ten posi 

tions designated 0 to 9. On office and first 
thousands sorts the Switch is set to the Off posi 
tion. On all other sorts it is set to the lowest 
numbered thousands digit of directory number 
of the tapes being processed. 
S.09 THOUSAND LAST 
This SWitch has an Off position and ten posi 

tions designated 0 to 9. On office and first 
thousands sorts the switch is set to the Off posi 
tion. On all other sorts it is set to the highest 
numbered thousands digit of directory number 
of the tapes being processed. 
S.10 ROUND 
This switch has an Off position, used only for 

maintenance purposes, and ten positions desig 
nated 0 to 9. The switch is set to indicate the 
round of the tapes being processed. In the case 
of a combined sort of message unit and sum 
mary tapes the Round switch is set for the 
round of the message unit tape. 
8.11 MONTH TENS AND MONTH UNITS 
Each of these two Switches has an Off posi 

tion, used only for maintenance purposes. The 
Month Tens switch has two other positions desig 
nated 0 and 1, and the Month Units switch 
has ten other positions designated 0 to 9. These 
two switches are set to indicate the month of 
the tapes being processed. In the case of a 
combined sort of message unit and summary 
tapes the Month switches are set for the month 
of the message unit tape. 
9. DESCRIPTION OF APPARATUS 
9.1 READER 
9. GENERAL 

The reader provides means for reading the 
input tape, and in addition serves as a mech 
anism for timing and synchronizing the sorter 
circuit operation. The input tape enters a chute 
and passes around a perforated drum, emerging 
by another chute. The perforations in the tape 
fit into the holes in the drum to provide traction. 
A motor drives a cam shaft, causing twenty 
eight reading pins to attempt to enter the drum 
through the tape. Those pins which coincide 
with perforations in the tape move far enough 
to close one make contact for each pin. The 
can controlling the reading pins is cut so that 
the contacts are closed for approximately two 
thirds of the can shaft revolution. 

9.13 READER 
9.131 STEPPING MECHANISM 
The drum is rotated by the square motion 

action of a step rack in association with the 
step gear attached to the drum. The drum ad 
vance is controlled by a Step magnet which 
permits advance when operated and prevents 
advance when released. A centrifugal throw 
out ratchet in the flywheel is operative at low 
speeds to prevent the reader shaft from being 
turned back. 
9.132 ALTERNATE LINE CONTACTs 

Contacts G. and G2 are similar to the reading 
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contacts. Each is equipped with a reading piri, 
but these pins strike the drum outside the tape. 
This part of the drum has holes arranged so 
that contact GI closes in one position of the 
drum G2 in the next, etc. These contacts are 
used as part of the circuit which checks that 
the reader steps properly. . . . . . 
9.134. TAPE FEED KEY 
A push-button type Tape Feed key is pro 

vided on the reader to cause the drum to step 
continuously for feeding tape into and out of 
the reader. It is ineffective unless the circuit is 
normal or is perforating splice pattern at the 
start of a run or tape identity and splice pattern 
at the end of a run. 
9.135 CONTROL CONTACTS 
Three sets of ten contacts each, designated H, 

J and K are provided. They are driven by cams 
on the main camshaft. Contacts H3, H4, H8, H9, 
J3, J4, J3, J9, K3, K4, K8, and K9 are break con 
tacts; the others are makes. The H and K con 
tacts are in phase with the reading contactS SO 
that the make contacts are closed for the same 
two-thirds cycle as the reading contacts. The 
J contacts close 0.008 second later. The H, J and 
K contacts are not equipped with reading pins, 
and therefore operate each cycle. 
9.136 PERFORATING CONTACTS 
There are thirty additional contacts used to 

These contacts, 
designated Pi, P2, PAO, PA, PA2, PBO, PF, 
are all make contacts and operate in phase With 
the reading contacts. They are not equipped 
with reading pins. - . . . . . , 

9.137 FEEDING TAPE INTO THE READER 
Tape is always fed into the leader of the Solter 

in the same direction in which it emerged from 
the previous machine. It is pushed into the upper 
tape chute of the reader with the perforations 
down and the A digit on the left. The tape is en 
gaged on the exposed surface of the drum and the 
tape feed key is operated to rotate the drum. 
9.2 PERFORATOR 
9.21 GENERAL 
The perforators convert unperforated tape into 

perforated output tapes. Ten perforators are 
provided in the sorter, designated 0 to 9. All call 
entries whose sorting digit is 0 are perforated on 
perforator 0, those whose sorting digit is 1 are 
perforated on perforator 1, etc. The ten tapes 
from the perforators, taken in order, constitute 
the output of a sorting process. 
9.22 PERFORATING MECHANISM 
The perforator is equipped with a perforated 

drum, similar to that in the reader. Unperfo 
rated tape is inserted so that it passes over the 
top of the drum. Above the drum are twenty 
eight punches, each operated by a perforating 
magnet. When a magnet is energized its punch 
strikes the paper, driving it into a tapered hole 
in the drum, producing a perforation. The perfor 
rations engaging in the druin, provide traction 
for advancing the paper when the drum rotates. 
9.23 STEPPING MECHANISM 
The drum is rotated by a ratchet operated by 

the perforator advance magnet (PAM). Oper 
ation of the magnet cocks the ratchet arm, and 
release of the magnet steps the drum, advancing 
the tape one line. - 

9.24 WINDow DETECTING CONTACT 
A switch, operated by a pivoted alm, is pro 

vided to detect a WindoW in the unperforated tape 
feeding into the perforator, or the end of the 
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tape. The arm rides on the tape as it approaches 
the drum, and when the tape ends, or a window 
is encountered, the arm moves, closing the con 
tact. Normally, before the Supply of tape to a 
perforator is exhausted, a new Supply is spliced 5 
to the end of the old. A window, a rectangular 
opening in the center of the tape, is cut at the 
point of splicing to stop the sorter before the 
splice gets into the perforator. A length of splice 
pattern is then perforated on this. Output tape 
to cover the spliced portion, preventing the SOrter 
from attempting to perforate call entries through 
the splice, where the added thickness of paper 
prevents proper perforations from being made. 

0 

10, ENTRIES 15 
0.1 MESSAGE UNIT ENTRIES 

10.1. TO 9 LOCAL MESSAGE UNITS 

This entry appears on message unit tapes: 
A B C D E F 
1. MU TBI T U 

- - - - - - - Calling Line - - - - - - - 
number 

920 

10.12 10 TO 99 LOCAL MESSAGE UNITS OR 1 TO 99 EX 
TENDED AREA MESSAGE UNITS - 
song. 25 This entry appears on message unit tapes: 

C D E F 
T B T U 

- - - - - - - Calling Line - - - - - - - 
number 

0. MU index 0 O 2. 

A. B 
2 O 

30 x 
U - - - - 

10.13 MESSAGE UNIT ENTRIES ON TYPE 13 TAPES 
Where the computer has Sorted the MU entries 

by units the C, D, E and F digits contain the Of 
fice, Thousands, Hundreds and Tens digits and 
the Units digits of the calling line numbers are 
represented by the tape Section digits. 

35 

10.2 SUMMARY ENTRIES 
10.21 LOCAL MESSAGE UNITS 

This entry appears on summary tapes, and on 
message unit tapes after a combined. Sort has 
been made of meSSage unit and summary tapes: 

40 

A B 45 
2 0 

C D E F 
TH U 

a - a - w Calling Line - - - - - - - 
number 

O 3,4 k x X 
. . . . . . . . are - - - - - - Message Units - - - - - - - 

3=less than 1000 message units 
4=exactly 1000 message units 
10.22 LOCAL AND EXTENDED AREA MESSAGE UNITS 
This entry appears on summary tapes, and on 

message unit tapes after a combined sort has 
been made of message unit and summary tapes: 

50 

55 

A B C D E E. 
2 T. E. T U 

- - - - - - - - - Calling Line - - - - - - - 
number 

0 3,4- X. x X r 
- - - - - - - Local Message Units - - - - - 60 

0. 5,6 x X X X 
- - - - - - - Extended Area - - - - - - 

3 and 5=less than 1000 message units 
4 and 6=exactly 1000 message units 

10.3 DETAIL ENTRIES 
10.31 COMPLETED CALL 65 

This entry appears on toll, message unit detail 
and observing tapes: 

A B C D E F 
1 Office TH H T U 70 

index - - - - - Calling line number - - - - - 
0 - - - - - - - - - - - -Start Time - - - - - - - - - - - - 
O Area Called No. - - - - Called office - - - - 

index index code 
O TTH TH H T U 

O Called line number - - - - - - - - - 
0 MU index Chargeable - - - Message - - - 

time units 

44 
10.32 UNANSWERED CALL 

This entry appears on observing tapes: 
A. B C D E F 
3. Office TH B T U 

index - - - - - - Calling line number - - - - - - 
0 - - - - - - - - - - - - Start time - - - - - - - - - - - - 
O Area Called No. - - - - Called office - - - - 

index. index code 
O TTE TH B T U 

- - - - - - - - - Called line number - - - - - - - - - 
O O 0 0 O 0. 

10.4 TAPE IDENTITY ENTRIES 

d E F 

Tape index. 
Marker group. 
First recorder number. 
Last recorder number. 
Office. 
Thousands range. 
Days of round. 
Tape section and round. 
Month. 

-rrA. oB --C - 

10.5 MISCELLANEOUSENTRIES 

Skip splice (xxsmachine 
number). 

Skip window. 
Splice. 

10.6 CODE OF PUNCHED HOLES 
10.61 A DIGIT 

0. 
l 
2 
3 
4. 
5 
6 
7 
8 
9 

11. PERFORATING SPLICE AT START OF OUTPUT 
TAPES 

1.1 STARTING MOTOR 
At the start of a run all keys and relays in the 

circuit and the TD selector should be normal. 
The selector is automatically restored at the start 
and end of each run. 
READER 
The device is put into operation by the opera 

tion of the motor start key 3200. This key, 
through its left contacts, extends a circuit over 
the MSTA lead 320?, armature and back con 
tact of the MRI, relay 600, the EM lead 60, 
the emergency motor key 3202, the MSTA lead 
3203, armature and back contact of the AL 
alarm relay 400, the MST lead 40, leading 
into the Winding of the MST relay 602. The 
consequent operation of the MST relay 602 ex 
tends a ground from the left-hand contacts in 
normal position of the machine stop key 3205, 
Over the RL lead 606 to armature 3 and front 
contact of the MST relay 602 and thence to the 
winding of the MON master off-normal relay 
703. The master off-normal relay is thus oper 

75 ated and it locks to the ground on the RL con 
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ductor 608 through the armature 2 and back 
contact of the MRL relay 600 and its own arma 
ture 5 and front contact SO that this master off 
normal relay 703 will remain operated there 
after until the motor stop key 2305 or the MRL 
relay 600 is operated. The operation of the 
motor start key 320 also extends a ground 
through its right contacts over the RLM lead 
3204 to the RLM relay 63 which thereupon 
locks through its front contact and armature , 
conductor 605, armature and back contact of 
the WSA relay 4900, the RLML, lead 499, the 
right contacts of the machine stop key 3295 to 
the MON9 conductor 3205 leading through arma 
ture 3 and front contact of the MON relay 03 
to ground. 
The MST relay 62 connects battery through 

its armature and front contact and conductor 
607 to the reader step magnet 902 So that this 
magnet is now under the direct control of the 
reader step relays, the RS-3 relay 800 and 
the RS2-4 relay 80. Through its airmature 2 
and front contact the MST relay also extends 
ground to the alternating current power control 
circuit 608, part of which circuit is shown on 
Fig. 19 as a simple closing Switch 984 in Series 
with the source of alternating current 905 and 
the motor 903 so that upon this operation of the 
motor start key the motor will be started. The 
operation of the MON relay 793 applying ground 
over its front contact and almature causes the 
operation of the RSR relay 62 which is a slow 
release relay, and serves to normally hold the 
circuit of the RSH relay 45 open. Through its 
front contact and armature 2, the master off 
normal relay 703 applies ground to the LP con 
ductor 704 leading to the master off-normal 
lamp in Fig. 22 so that this lainp signals the fact 
that the circuit is in operation. The master off 
normal relay 703 also operates any one of the 
MUS, MUAS, MU, DET or OBS relays in Fig. 33 
in accordance with the setting of the third Switch 
arm of the tape type Switch showin in Fig. 40. 
Ground for this purpose is extended from arria 
ture 4 and front contact of the MON l'elay to 
the MON5 conductor leading to the third Switch 
arm of the tape type switch (Fig. 40) and in par 
allel there with the fourth Switch arm of the Sort 
Switch shown in Fig. 46. Through this latter 
connection the MON relay thereby also causes 
the operation of some one of the relays in the tape 
identity sort connector in Fig. 36. 
12 INSERTING INPUT TAPE 
The first input, tape to be sorted is fed into the 

reader as described in 9.137 by using the Tape 
Feed key on the reader. The ape Feed key is 
effective only if the ST3A relay is normal or the 
CRK relay is operated. Under these conditions, 
ground is extended from arrinature f and back 
contact of the ST3A relay C5 so that upon the 
operation of the Tape Feed key the step magnet 
902 will Operate. The leader drun thus steps 

continuously. The key can be used if the moto' 
is running and the circuit is nonnai, and it can 
also be used while the circuit is perforating splice 
pattern at the start of the output tapes and while 
it is perforating tape identity, skip splice entry 
and Splice pattern at the end of the output tapes. 
Thus, the input tape may be fed into the reader' 
during the splice perforating operation described 
below. 

3 OPERATING THE START RELAYS 
The end-of-tape key 3208 is operated to pre 

pare the end of the output tapes for, in accord 
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46 
ance with the invention set forth in the above 
noted Eppel application (Serial No. 101,981, filed 
June 24, 1949), the start key cannot become effec 
tive (see section 12.01) until a minimum number 
of Splice pattern codes has been spread over all 
the Output tape ends. Upon the operation of the 
end-of-tape key 3298, a circuit is established from 
armature 2 and back contact of the WSA relay 
4900, the armature and back contact of the 
WSB relay 4902, WSN conductor 4984, armature 
0 and back contact of the ST3A relay 705, the 
WN conductor 1706, armature 5 and back contact 
of the TIEA relay 260), the PSP conductor 260i, 
the inner left-hand contacts of the end-of-tape 
key 3208, the A conductor 3209 and thence 
through the winding of the PSP relay 3 OC. The 
PSP relay operates and then locks from ground 
on the MONS conductor 3206, through the right 
haind contacts of the machine stop key 3205, con 
ductor 490, back contacts and armature 4 of the 
WSP relay 609, the PTL conductor 60, arma 
ture 3 and front contact of the PSP relay 30C, 
Also ground on the arranature 2 and back contact 
of the WSA relay 300 is extended over arma 
ture and back contact of the WSB relay 49 C2, 
the WSN conductor 49 4, the outer right contacts 
of the end-of-tape key 3208 to the PTi L conduc 
tor f 60. The PSP relay operates the WS2 relay 
over a circuit extending from ground on the front 
contact and armature 6 of the PSP relay 300, 
the WS2 conductor 37 C, to the winding of the 
WS2 relay 4399. The PSP relay also operates the 
TE relay 31C2 over an obvious circuit from the 
front contact, and armature of the PSP relay 
300. The TE relay operates the CRK and the 
TIS relays, the circuit of the first of which may 
be traced from ground at ariature 9 and front 
contact of the TE relay 3702 over the CRK con 
ductor 3703 to the CRK relay 1892, and the circuit 
of the last of which may be traced from the 
arnature 2 and front contact of the TE relay 
3762, the TIS. conductor 37 C4, to the winding of 
the TIS relay 202. If the taps section register 
in Fig. 23 is off-noirial, then ground on the SON 
conductor 230) is extended over arnature f and 
front contact of the IE relay SO2, the TDR con 
ductor 3705 to the RLS magnet, 23C of the tape 
Section register, Whereby this causes the switch 
arms 2302 and 2303 to return to the normal posi 
tion as shown in Fig. 23. 
The operation of the TIS relay is also foll 

lowed by the operation of the ME relay. 4903 
in a circuit from ground, armature i and front 
contact of the TIS relay, the ME conductor 
263 to the winding of the ME relay 4903. In 
the first open period of the reader following 
the operation of the ME relay the ST relay 
operates from ground, contact H8 over the con 
ductor 2000, armature 7 and back contact of 
the RS2-4 relay 89, the armature 0 and back 
contact of the RS-3 relay 800, the ST con 
ductor to the back contact and armature of 
the LK relay 2800, the ST conductor 280, the 
armature and front contact of the ME relay 
4993, conductor 4905, the front contact and ar 
mature 7 of the TE relay 3TC2, the STA con 
ductor 3706, airmature 2 and back contact of 
the SI2 relay 709, armature 2 and back con 
tact of the RLS relay 70, armature 2 and 
front contact of the RLM relay 603 to the Wind 
ing of the STi relay TOT. The ST relay locks 
in a circuit from ground, armature 2 and front 
contact of the MON relay 703, armature T and 
front contact of the ST relay 707, the wind 
ing of the ST2 relay 709 and thence over the 
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circuit just traced to the winding of the ST 
relay TOT. The ST relay thus grounds the 
winding of the ST2 relay, but this latter relay 
is short-circuited by the original operating 
ground for the ST relay and therefore does 
not become operated until this original ground 
is released upon the next opening of the H8 
contact whereby ground is removed from the 
conductor 2000. The STI relay, in operating, 
closes a circuit from its front contact and ar 
mature 4 over the RC conductor 708 to cause 
the operation of the RCD relay 200. At the 
same time the ST relay rends the reader Step 
key 320 ineffective. It may be noted that a 
circuit may be traced from the contact H8 over 
conductor 2000, the back contact and arma 
ture 3 of the ST relay, a front contact and 
armature of the RS relay, the SR Conduc 
tor to the right-hand contact of the reader step 
key 32 0, the SRO conductor to the SR relay 
863. Due to the operation of the ST relay, 
however, this circuit is rendered ineffective at 
this time. When the ST2 relay operates upon 
the opening of the H8 contact, it prepares an 
operating path for the ST3 relay which becomes 
effective in the next reader open period, that 
is, upon the next closure of the H8 contact. 
This circuit may be traced from the H8 Con 
tact over the conductor 2000, the back contact 
and armature of the RS2 relay 80, the back 
contact and armature O of the RS relay 800, 
the armature and back contact of the LK 
relay 2800, the ST conductor 28, the armature 
6, and front contact of the ST relay 79, the 
armature 2 and front contact of the ST2 re 
lay 709, and thence through the winding of 
the ST3 relay TG2. The operation of the ST3 
relay closes the circuits for the A0, A and A2 
relays, which become effective upon the later 
operation of the RCA-B-C relay 902. The 
path for the AO relay may be traced from ar 
mature 2 of the RCA relay 902, over conduc 
tor 900, armature f and front contact of the 
ST3 relay T02 to the winding of the AG re 
lay 2900. A parallel path for the A relay may 
be traced Over conductor 90, armature 2 and 
front contact of the ST3 relay f 702, the A con 
ductor 70 f, to the Al relay 290. The path 
for the A2 relay is more complex, but may be 
traced from the armature of the RCA relay 
1902, over conductor (906, back contact and 
armature 5 of the ME relay 4903, the A2 con 
ductor 4904, the armature 0 and front con 
tact of the ST3 relay 702, the conductor 72, 
the armature 0 and back contact of the APC 
relay 4809, conductor 480 to the winding of 
the A2 relay 2902. The ST3 relay 702 operates 
the ST3A relay 705 in an obvious circuit from 
its armature 9 and front contact. The ST3 
relay locks over its front contact and armature 
6 through the armature and back contact of 
the RLS relay 70, the armature 2 and front 
contact of the ST2 relay 709, the MONT con 
ductor leading to the armature 2 and front con 
tact of the MON relay 703. The ST3A relay 
705, through its armature 5 and front contact, 

connects battery to the TMB connector, thus 
connecting battery to the TM relay 404. The 
TE relay 3702 locks through its front contact 
and armature 5 to the ON 2 conductor 74, be 
ing Supplied with ground from the front con 
tact and armature 9 of the ST3A relay 705. 
11. STARTING THE TAPE IDENTITY PERFORATOR 
CIRCUITS 
When the TIS relay 2602 operates, it operates 
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48 
the ME relay 4903 as above described. The 
TIS relay also shunts the battery at the II re 
lay 2200 to prevent it from operating. The 
shunting circuit may be traced from ground, the 
armature 9 and front contact of the ST3A re 
lay 705, conductor 74, armature 5 and back 
contact of the TE relay 3702, the TEN conduc 
tor, the front contact and armature of the 
TIS relay 2602, the PTI conductor 2694 to the 
left-hand terminal of the TI relay 2200 where 
by this last relay will be prevented from operat 
ing under these circuit conditions when ground 
is applied to its right-hand terminal. 
The TIS relay 2682 locks from ground, front 

contact and armature 7 of the RCD relay 200, 
the TISL conductor 2002, the armature and 
back contact of the TIE relay 2605, the front 
contact and armature 6 of the TIS relay 2602, 
to the winding thereof. In operating, the TIS 
relay, through its armatures 9 and 0, respec 
tively, ground the Bf and B7 leads leading di 
rectly to the windings of the Bf relay 2903 and 
the B relay 2934 to cause the operation of these 
reading relays. The fundamental connection 
for the step magnet 9.2 may be traced from 
ground over either the front contact and ar 
mature 5 of the RS-3 relay (800 or the front 
contact and armature 3 of the RS2-4 relay 
8), over the RS (b) lead, the back contact 
and armature 8 of the TIS relay 2602, the ar 
mature 3 and back contact of the MTA relay 
260, conductor 268, the back contact and ar 
mature 4 of the RSF relay 406, the RS (d) 
conductor 497, to the winding of the stepping 
magnet 1992. Therefore, upon the operation of 
the TIS relay this lead is opened so that the 
reader cannot Step during the perforating of 
the Splice pattern on the output tapes. 
The operation of the TIS relay closes a cir 

cuit for the PX relay i S90, which may be traced 
fronn the K3 contact controlled by the reader, 
Over the front contact and arnature 8 of the 
RCD relay 20Gl, conductor 2003, the front con 
tact and arnature 5 of the TIS relay 2602, con 
ductor 2606, the armature f and back contact 
of the W2A relay 50 f, armature 2 and back con 
tact of the WSP relay 69 and thence in a chain 
circuit through armatures and back contacts of 
the EP relay 6 ft, the W9 relay, the W8 relay, 
the W7 relay, the W6 relay, the W5 relay, the 
W4 relay, the W3 relay and the W relay, to 
conductor 562 leading directly to the winding 
of the PX relay 500. This circuit is, therefore, 
closed during an open period of the reader when 
the K3 contact is closed. The function of the 
PX relay is to use an extra reader cycle to pro 
vide time for the ME relay 4903 to operate fully 
When Splice pattern is automatically perforated 
at the end of a tape. In the case under discus 
Sion this extra time is not required. The PX 
relay 500 locks in a circuit from ground, front 
contact and armature 2 of the ST3A relay 705, 
back contact and armature 6 of the RS-3 relay 
80i, the PLL conductor 8 C4, the front contact 
and armature 2 of the TIS relay 2602 and thence 
in a long chain circuit, including an armature 
and back contact of each of the PS2, PS3, PSI, 
PL9, PL8, PLl, PL6, PL5, PL4, PL3, PL2, and 

- PL l'elays, to the armature 2 and front contact 
of the PX relay 500. The PX relay 500, in 
operating, prepares a path for the Wii relay 1503 
leading from the K5 reader contact over the 
KMi3 conductor 204 and thence through a long 
chain circuit including an arnature and a back 
contact of each of the PS2 to PL? relays, the 
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arliature. and back contact of the PX relay 
500, to the winding of the Wii relay 503. The 
W relay, therefore, operates in the following 
reader closed period. During the same reader 
closed period the A2 reading relay is operated 
in a circuit extending from ground, the reader 
contact K, the front contact and armature 5 
of the RCD relay 2001, the KM conductor, the 
back contact and armature 4 of the ESP relay 
A905, the front contact and amature 5 of the 
ME relay 493, and thence over the circuit 
through the conductor 4904 hereinabove de 
scribed. Upon the operation of the A2 relay a 
Connection is established from the H6 contact, 
through the armature 3 and front, contact of the 
RCD relay 29, the HN4 conductor, thence over 
the armature 3 and back contact of the AO relay 
2900, the front contact and armature 4 of the 
A2 relay 2902, the back contact and armature 3 
of the A? relay 290?, the LK lead 2905, the 
front contact and armature 7 of the 28C relay 
300, the LKi lead 3 Of to the winding of the 
LK relay 2800 so that the latter relay operates 
and locks in a circuit extending from the front 
contact and armature 3 of the ST3A relay, over 
the back contact and armature 6 of the LLA 
relay 2803 and the armature 4 and front con 
tact of the LKf relay 2809. The LK relay 2800, 
through its armature 6 and front contact, places 
a ground on the circuit leading through arma 
ture 5 and back contact of the LK2 relay 2804, 
the LNG conductor 2805, the back contact and 
armature S of the 28B relay 302, the LN con 
ductor 303, the front contact and almature 8 
of the A2 relay 2902, conductor 2906, the back 
contact and armature to of the TE relay 3702, 
Conductol' 37, back contact and armature 9 
of the OBS relay 3300, the LN conductor 33 Of, 
and thence through either armature 6 and back 
contact of the Bill relay 2904 or armature 8 and 
back contact of the Bi relay 2903, the LN2 con 
ductor 29.97 to the winding of the LN2 relay 280i. 
In the present case, since both the B and BT 
reading relays are operated, this circuit is held 
Open and the LN2 relay does not operate at the 
present time. 
In the leader open period following the opera 

tion of the W relay 503, the PS3 relay is op 
erated over a path extending from contact K3 
hereinbefore described for the operation of the 
PX relay up to armature of the W relay 503, 
Which relay now being operated switches this 
circuit over the PO conductor 504, thence 
through armature and front contact of the PSP 
relay 3700, the PS3 conductor to the winding of 
the PS3 relay f6 2. Since the original energiz 
ing circuit for the PX relay has been broken by 
the operation of the Wii relay 503, the holding 
circuit, therefore, is now broken by the PS3 relay 
and the PX relay releases. The PS3 relay locks 
in a circuit from ground, armature 2 and front 
contact of the ST3A relay 705, the back contact 
and armature 6 of the RS1-3 relay 800, the 
PIT. conductor 804, the front contact and arma 
ture 2 of the TIS relay 2602, the armature 8 and 
back contact of the PS2 relay 63, armature 
and front contact of the PS3 relay 62, to the 
Winding thereof. An alternate locking circuit 
for the PS3 relay may be traced from the KT 
leader contact over the KM5 conductor, thence 
through armature 5 and back contact of the SS 
relay 4802 to the PLL conductor 804. The op 
eration of the PS3 relay 62 establishes a cir 
cuit from ground, front contact and armature 5 
thereof, over the PHK conductor 64 leading 
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to the winding of the PHEX relay 5400 which 
thereupon becomes Operated, 
The PS3 relay 692 operates the CO and C 

reading relays through its armatures 3 and 4, 
respectively, the D4 and D reading relays ove' 
its armatures 2 and , respectively, the EO and 
El reading relays over its armatures 9 and 0, 
respectively, and the F4 and F reading relays 
over its armatures and 2, respectively. Thus, 
the reading relays are operated to express the 
code 2800. It Will be found that the A2 relay 
will shortly release and the A2S relay will op 
elate in its Stead. So that the code which Will be 
perforated will be 081010, known as the splice 
pattern Code. 
115 PERFORATING FIRST LINE OF SPLICE PAT fTERN 

The A2 reading relay 2902 releases at the end 
of the reader closed period which it operated 
through the opening of the K contact. It reop 
erates on the next closed period. There are now 
tWO reading relays operated for each digit B 
through F and the reading check path is closed, 
operating the APA relay. This path may be 
traced as follows: Ground is transmitted from 
either the G or the G2 alternate line reader con 
tacts, One of Which is operated at this time and 
which is tied to the other by armature 2 and 
front contact of the CRK relay 892 which is 
Operated at this time so that ground is extended 
to the CES conductor 805 which may be traced 
to the front Contact and armature it of the 
RCD relay 29), conductor 2335, arnature 3 and 
back contact of the AL relay fin), the CK con 
ductor 408 through the two-out-of-five check 
circuit.S of the F, the E and the D digit reading 
relays which are identical in configuration with 
the two-out-of-five check circuits network of 
the C digit relays shown by the left-hand arms 
tures thereof, to conductor 33.060 and thence in 
detail through the armature i and front contact 
of the BT reading relay 2994, the back contact 
and arnature 2 of the B4 reading relay, the back 
contact and armature 3 of the B2 reading relay, 
the front contact and armature 2 of the 
B reading relay 2903 and the back con 
tact and armature of the B0 reading relay, 
to the CKB conductor 2908, the back contact and 
armature 4 of the LK2 relay 2804, conductor 
2808, front contact and armature 6 of the A2 
relay 2902, back contact and armature 5 of the 
All reading relay 290?, back contact and armature 
5 of the A0 reading relay 2900, the AD2 con 
ductor 2987, and thence through a front contact 
and armature of either the MU relay 3302, the 
MUAS relay 3333, or the MUS relay 3304 to the 
BC conductor 3305, thence through armature 4 
and front contact of the BT reading relay 2993, 
the front contact and armature 7 of the Bf read 
ing relay 2903, the armature 8 and back contact 
of the B4 reading relay 2908, the BD conductor 
2909 and again through a front contact and 
armature of either the MU, MUAS or MUS relay 
to the 28X conductor 336, the armature 2 and 
front contact of the ME relay 4993, the APA con 
ductor 4906, the armature 4 and back contact of 
the APD relay 4893, to the winding of the APA 
relay 4804. At alternate link in this chain may 
be traced from the AD2 conductor 2907, through 
an armature and front contact of either the OBS 
relay 3300 or the DET relay 3337, directly to the 
28X conductor 335. It will be noted that this 
check circuit is carried through the five relays 
of each of the B, C, D, E and F digits in such a 
Way that it is closed only when two relays of the 
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set are operated. If fewer than two or more than 
two relays are operated, then the lead is opened. 
It will further be noted that this check circuit 
will be closed when any one of the relays Of the 
tape index connector are operated, and that it is 
necessary that at least one be so operated. 
The WSP relay is operated at the same time as 

the A2 relay in a circuit which may be traced 
from the K5 contact, conductor 2004, armature 
6 and back contact of the PS relay 63, con 
ductor 65, armature 3 and front contact of 
the PHK relay 5400, the WSP conductor 54 of to 
the winding of the WSP relay 609 which now 
locks Over its armature 3 and front COntact to 
the ground supplied over the front contact and 
armature 3 of the TIS relay 2602. The operation 
of the WSP relay 699 opens the holding circuit 
for the W relay 503 SO that this relay releases 
at the same time the circuit for the W2A relay 
50 is closed through armature and front con 

tact of the WSP relay 609 to the ground Sup 
plied at the front contact and armature 8 of the 
ST3A relay 705 so that W2A becomes operated. 
The W2A relay 50, at its armature and back. 
contact, opens the lead from the K3 contact of 
the reader which previously operated the PX and 
PS3 relays so that this lead is now connected to 
said contact only when the RS relay 800 op 
erates. This circuit shunting the armature and 
back contact of the W2A relay may be traced 
from conductor 2606 through the front contact 
and armature of the RS-3 relay 800 to the 
P) conductor leading to armature 2 of the WSP 
relay f 609. The APA relay 4804 closes a circuit 
from the K7 reader contact over the KM5 con 
ductor 2007, the front contact and armature 2 of 
the APA relay 4804, conductor 4805, thence 
through a chain circuit starting at the back con 
tact and armature 3 of the S9B relay 5300 and 
continuing to the armature 3 of the SB relay 
520, the winding of the S0B relay 5200, the 
armature 6 and front contact of the APA relay 
4804, and again through a chain circuit starting 
at the back contact and armature 2 of the SA 
relay 5282 and ending on the armature 2 of the 
S9A relay 5392 to the front contact and armature 
3 of the APA relay 4804. The S0B relay operates 
in this circuit and locks to a battery supply in 
dependent of the chain circuit through the S A. 
to S9A relays, inclusive. The operation of the 
APA relay 4804 closes a circuit from the H8 
reader contact, through the front contact and 
armature 6 of the RCD relay 200, over the 
HB2A conductor 2008, the front contact and 
armature 5 of the APA relay 4884 to the winding 
of the APC relay 4800. The latter relay locks in 
a circuit from the H reader contact, the front 
contact and armature 2 of the RCD relay 2001, 
the GHA conductor 2009, the armature 7 and 
front contact and the winding of the APC relay 
4800. Ground is also supplied from the front 
contact and armature 7 of the LKE relay 2800, 
the armature f and back contact of the LLA 
relay 2803, to GHA conductor 2009 so that the 
locking circuit of the APC relay does not at this 
time depend on the reader contact H. f. Through 
the operation of the APC relay, conductor 72 
Which extended through armature to and back 
contact of the APC relay 4800 to the winding of 
the A2 relay 2902 is now opened and, instead, a 
Connection is established from armature 9 and 
front contact of the APC relay 4800 to the Wind 
ing of the A2S relay 4806 whereby the A2S relay 
instead - of the A2 relay operates in the next 
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of the RSf-3 relay 800, known as the RSO lead, 
is connected to the front contact and armature 
4 of the APC relay 480 so that by the operation 
of the APC relay at this time, this particular 
path to the RSt relay is opened for purposes 
Which will be explained more fully hereinafter. 
The operation of the APC relay operates the 
APD relay in a circuit from ground, armature 
3 and front contact of the SOB relay 5200, and 
armature 6 and front contact of the APC relay. 
When the APD relay operates, it releases the 
APA relay 4804 and it locks it turn to the arma 
ture 5 and front contact of the APC relay 4800. 
Upon the operation of the APC relay, the RSO 
(reader Step odd) lead 4807 and the RSE (reader 
step even) lead 4898 are both connected through 
armatures 2 and 3, respectively, of the APC re 
lay 4800 to armature 2 of the APD relay 4803 
and thence to the winding of the SS relay 4802. 
The purpose and utility of this connection will 
be described shortly. A circuit is now established 
from armature 0 and back contact of the 
WSA-C relay 43, the front contact and arm 
ature 6 of the ME relay 4903, the TTM conductor 
to armature 6 and front contact of the APD 
relay 4803, over conductor 4809 to the winding 
of the TTM relay 3709, and this relay locks 
through its front contact and armature 2 to the 
TTML conductor, back contact and armature 3 
of the WSP relay f609, over the WL conductor 
deriving ground at armature 3 and front contact 
of the TIS relay 2602. Operation of the TTM 
relay starts the long timer. 
At the beginning of the next closed period of 

the reader the A2S relay 4806 operates over the 
path previously used to operate the A2 relay 2902. 
Thereupon a circuit is closed from the H2 reader 
contact over the HM2 conductor 200, armature 
and front contact of the A2S relay 4806, the 

HM2A conductor to the armature 5 and back 
contact of the WSA relay 430 and thence over 
a chain circuit including the armature 2 and back 
contact of the S-B relays, such as the S9B re 
lay 5300, to the armature and back contact of 
the SOB relay 5200 and thence through the wind 
ing of the SA relay 5202. The SIA relay op 
erates and locks in a circuit from ground, arma 
ture 5 and front contact of the LK? relay 2800, 
armature f and back contact of the S9A relay 
5302, and thence through a chain circuit of simi 
lar contacts to the armature and front contact 
of the SA relay 5202. The A2S relay 4806 also 
connects the reading checkpath described earlier 
in this Section from the conductor 2908 through 
the back contact and armature 4 of the LK2 re 
lay 2804, the CK2 conductor 2808, the armature 
2 and front contact of the A2S relay 4806, the 
CK3 conductor through the armature 4 and back 
contact of the WSA-C relay 430?, the CK3A 
conductor to the back contact of armature 5 of 
the S9B relay, and thence in a chain of similar 
contacts to the front contact and armature 4 of 
the SOB relay 5200, the PO conductor 5203, to the 
winding of the PAO perforator connector relay 
5100, and thence to battery whereby the number 
0 perforator is connected to the incoming leads. 
The twenty-eight magnets of the perforator 0 are 
now connected to their corresponding relays 
through the Windings of the K-series checking 
relays shown in Figs. 39, 45 and 51. Those mag 
nets, corresponding to the operated reading re 
layS, are connected to perforating contacts on the 
reader, which are closed during the closed period 
of the reader. The AG perforating magnet 5402 

closed period. The lead used for the operation 7 of the perforator is connected through the con 
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nector relay and its KAO series relay 3900 to the 
PA2 contact of the reader Over the PA2 conduc 
tor 20, armature 3 and front contact of the 
A2S relay 4806, the PA conductor 480, the arma 
ture f and back contact of the WSD relay 4302, 
the armature 2 and front contact of the WS2 
relay 4309, the PAO conductor A363 to the Wind 
ing of the KAO relay 390. Eleven perforating 
magnets operate to cause the perforation of the 
code 081010 on the output tape of the 0 perfora 
tor. The corresponding series relays KAO, KB, 
KB, etc. operate and the perforator registei' re 
lay PDO also operates. A circuit for this last 
relay may be traced from ground, the H5 leader 
contact, the HM3 conductor 202, the inunbel 
lower armature and front contact of the PA 
connector relay 500, the PDE) conductor leading 
to the winding of the PDO relay 5990 and thence 
to battery. This relay is not required when 
spreading lines on all output tapes and its locking 
circuit is open since no LN2 or LN5 relay is op 
erated at this time. When the J make contacts 
on the reader close approximately 8 milliseconds 
after the start of the reader closed period, the 
PAM perforator advance magnet 5405 is operated 
through the PKO series relay 546 over the front 
contact and lower armature 2 of the PAO relay 
500, the JM3 conductor, arnature it and front 
contact of the RCD relay 209 to ground Supplied 
over the J5 contact of the reader. Operation of 
the PAM perforator advance magnet 505 cocks 
the ratchet pawl but does not step the perforator 
druin. 
116 PERFORATOR HOLD CHECK 
In normal operation the perforating magnets 

are operated as described above, followed by the 
operation of the PAM magnet. If the perforating 
check lead is closed through, as it is when the 
proper perforating magnets operate as will be de 
scribed hereinafter, the RS relays are operated 
to step the reader and advance the input record 
to the next line. At the end of the reader closed 
period, the perforating magnets release and 
shortly after that the PAM magnet 5405 releases, 
stepping the perforator. In the event that the 
perforating check lead is not closed because of 
failure of the proper magnets to be energized, 
a path is provided to hold the PAM magnet 5405 
operated. If this were not done the perforato!' 
would step, and since the reader did not step, the 
same line would be perforated again on the out 
put tape. This holding path is checked at the 
beginning of each run during the perforation of 
the first line of splice pattern. At the end of each 
run during the perforation of the code 2860XX, 
the check is brought into play by the PHK relay 
5400 which operates from the PS3 relay 62 at 
the beginning of the run and from the PSf relay 
66 at the end of the run. 
At the end of the reader closed period during 

which the first splice patten code 081010 is per 
forated, the A2S relay 4883, the PAO relay 5, 
the perforating magnets and their series relayS 
all release. Eight milliseconds later the reader 
J contact opens, but the PAM magnet 545 and 
the PKO relay 5486 do not release remaining 
locked through the back contact of the PHE re 
lay. 5407 through the winding of the CKA relay 
5408 to the ground on the MION8 conductor, de 
rived from the froint contact and arrinature 6 of 
the MON relay 703. The CKA relay 5408 oper 
ates and connects the CKB relay 5494 to the JB 
conductor, which derives ground through the J3 
leader contact when said contact closes. The 
A2S relay 4806 and the connector relays operate 
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again in the next reader closed. period, reoper 
atting the same perforator magnets and Series re 
lays and the PDC relay 5000. The perforating 
check lead is now closed from ground at a front 
contact of the CKB relay over conductor 5403 
through the almature 2 and front contact of the 
KAO relay 3900, and thence through the one 
out-of-three network provided by the left-hand 
armatures of the KA relays and thence in Series 
through the two-out-of-five networks of the KB, 
KC, KD, KE and KF relays, conductor 50, and 
thence in a chain circuit through back contacts 
and almatures of the PK9 relay 5489 to the PK 
relay 540, and thence to the front contact and 
armature 2 of the PKO relay 5408 through an 
other chain circuit beginning at armature 5 and 
back contact of the PD9 relay 58, through simi 
lar circuits controlled by the Poit to PD relays, 
inclusive, thence through airmature 4 and front 
contact and arrinature 2 and front contact of the 
PD0 relay 53 ft), the RS2 lead 4893, armature 3 
and front contact of the APC relay 300, arma 
ture 2 and front contact of the APD relay 433 to 
the winding of the SS relay 48 C2. The SS relay, in 
operating through its armatures and 2, places 
ground on the conductors leading to the windingS 
of the PHE relay 549 and the P-IO relay 54 f. 
The PHE relay 5437 opens the locking circuit for 
the PAM magnet 5405 So that when the J make 
contact operates, the magnet will release. The 
SS relay 802 locks over its armature 4 and front 
contact and the HBO lead to the leader contact 
H3, and by applying ground through its front 
contact and armature 4 to conductor 48 f2, shunts 
the timing condenser 40 connected to the upper 
winding of the timing relay 40s. At the end of 
the closed period the A2S relay 366, the SOB 
relay 52G9, the perforator connector relays, the 
PDO relay 5296, the perforator magnets and their 
series relays all release. Shortly thereafter the 
PAM perforator advance magnet 545, the PKO 
relay 546, the CKA relay 5408 and the CKB re 
lay 5494 release. The SS relay 4862 remains 
locked until the end of the open period of the 
leader. The release of the PAA imaget 5405 
steps the perforator. 

SPREADING FIRST LINE OF SPLICE PATTERN 
ONALL APES 
During the open period of the reader, ground 

from a reader back contact H8, through the front 
contact and airmatule 8 of the RCD relay 2001, 
the HB2A conductor 2008, the back contact and 
amature 4 of the APA relay 4394, the armature 
is and front contact of the SS relay 4802, and 
thence through the chain circuit Staiting at 
armature 2 and back contact of the S9A relay 
5302, is extended through the arrnature 2 and 
front contact of the SA relay 5202 to cause the 
operation of the SB relay 529 . The SB re 
lay locks to a reader make contact leached over 
its armature 4 and front contact and al'mature 
2 and front contact of the APA relay 4804, or 
through armature 5 and back contact of the SS 
relay 4802, conductor 804, armature 6 and back 
contact of the RS-3 relay i800, to the ground 
supplied by armature 2 and front contact of the 
ST3A relay 705. The SB relay 520 prepares 
the operating path for the S2A relay 5294 and 
the operating path for the connector relays for 
perforator . At the start of the next reader 
closed period the SS l'elay 482 releases and the 
A2S relay 4806 and the S2A relay 5204 operate. 
The A2S relay 486 now operates the PA relay 
502 in the same manner as hereinabove described 
in connection with the PAO relay 500. The per 
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forator hold check again operates so that two 
reader cycles are used to perforate 08.1010 on 
output tape 1. The operation is the same as for 
perforator 0 except that the PAM magnet 542 
of the perforator operates in series with the PK. 
relay 540, and locks through the PHO relay 54 
instead of the PHE relay 547. The SS relay 
4802 is operated at the end of the second cycle 
over the RSO lead instead of the RSE lead. The 
same K-series checking relays are used for all 
perforators. At the end of the second closed 
period the SS relay 4892 is again operated and 
the S2B relay 5295 operates. The circuit con 
tinues in this manner, perforating the code 
08.1010 on each of the ten output tapes, taking 
two reader cycles for each perforator. 
1.8 PERFORATING REMAINING SPLICE ILINES. 

... When the A2S relay 486 operates at the start 
of the first reader closed period for perforating 
the first 081010 on tape 9, ground from the reader 
contact H2 is extended through conductor 20), 
arnature and back contact of the A2S relay 
4806, back contact and armature 5 of the WSA 
relay 3, armature and back contact of the 
S9B relay 538), conductor 533, the front con 
tact and armature 0 of the APC relay 4803, the 
LL conductor 48f3 to the winding of the LLA 
relay 2803. This relay iocks to ground provided 
at arnature i and front contact of the LK relay 
2800. During the second reader closed period for 
perforator 9, the closure of the perforating check 
lead, instead of being extended over the armature 
3 and back contact of the PD9 relay 5) to 
operate the SS relay 4802, is extended instead 
Over the al'mature 3 and front contact of the 
PD9 relay 500 , conductor 5092, the armature 3 
and back contact of the WSA relay 4369 to the 
RSO conductor 4304 leading directly to the wind 
ing of the RSf-3 relay 83 G. The RS relay 
operates and grounds a lead to the step magnet 
of the reader and, through its armature 5 and 
front contact, grounds a lead which would or 
dinarily extend to the step magnet, but this lead 
is held open at the back contact and armature 
8 of the TIS relay 2602 so that the reader does 
not step. The RS relay iocks itself to the reader 
back contact H3, the RSi-3 relay 83 shunts 
down the timing condensers connected to the 
TM relay, attempts to shunt down the RSR relay 
by closing its armature 3 and front contact, and 
causes the operation of the PHO relay 54 over 
a circuit extending from ground, armature 6 
and front contact of the RSf-3 relay. 800, over 
the PHE) lead 356 to the winding of relay PHC. 
With the LLA relay 28C3 and the RS-3 relay 
800 operated, the APC relay 3800, the LK? relay 
2800 and the S9B relay 5300 are locked only to 
the reader make contacts, their other locking 
paths having been opened. At the end of the 
Second closed period for perforator 9 the follow 
ing relays release: the A2S relay 4806, the PA9 
relay 503, the perforating nagnets for the per 
forator 9, the LLA relay 2803, the LK relay 2839, 
the PS3 relay 6 2 and the S9B relay 5300. The 
release of the APC relay 680 opens the circuit 
for the APD relay 4803 and the release of the 
LK relay 288 drops the S9A relay 532. The 
release of the APD relay 483 drops the TTM 
relay 3799, the release of the PS3 relay 62 opens 
the circuit for the PHK relay 5400 and the C, D, 
E and F reading relays which it had operated. 
The PAM magnet for the perforator 9, the PK9 
relay 5409 and the CKA relay 5408 release shortly 
after the end of the closed period when reader 
contact J opens. The CKA relay releases the 
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CKB relay 5894. At the start of the open period. 
of the reader, ground from reader contact K3 is 
extended over the front contact and armature 
8 of the RCD relay 29, the conductor 2993, the 
front contact and altimature 4 of the TIS relay 
2662, the conducto 2665, arriature and front 

() 

20 

25 

60 

70 

75 

contact of the RSi-3 relay 888, the P9 con 
ductor leading to airmature 2 and front contact 
of the WSP relay 899, the front contact and 
arrnature 2 of the W2A relay 59 to the Winding 
of the PS2 relay is 3, which relay operates 
and locks to a circuit fi'oin ground, arnature 
8 and front contact of the TE relay 3702, ar 
nature 9 and front contact of the WS2 relay 
4300, conductor 4305, thence through the arma 
ture and front contact of the PS2 relay f6 3. 
The RSf-3 relay 83 remains locked up until 
the end of the open period. The S2 relay 63 
reopens the reading relays C9, Cf, D4, D7, E0, 
E, F4 and F7. When the reader closed period 
starts, the A2 relay 2382 operates since the APC 
relay 4800 has released. The reading check path 
is closed through the A2 relay and the other 
reading relays and operates the APA relay 4804 
aS described in Section 11.5. The A2 relay also 
operates the LEx relay 2886, and the APA relay 
488.3 operates the SOB relay 520 as described in 
Section 11.5. During the open period of the 
reader the APC and APD relays operate and the 
APD relay 4833 operates the TTM relay 37 39. 
On the following closed period the A2S relay 4806 
operates instead of the A2 relay 2392 as herein 
before described. This operates the connector 
relay for perforator 0 and the code 081010 is per 
forated again on the output tape but with the 
PHK relay 5400 released, only one cycle is re 
quired for each perforator. Giround from a back 
contact of the PHK relay 54.3 replaces ground 
from a front contact of the CKB relay which was 
previously applied to the conductor 5493, the be 
ginning of the perforating check lead. This lead 
is, therefore, grounded as soon as the perforat 
ing magnet series relays operate, operating the 
SS relay 4862. The SS relay operates the PHE 
relay 5487, and the PH3 relay 54 opening the 
holding path for the PAM magnet so that the 
latter releases, stepping the perforator after one 
closed period. The circuit walks from one per 
forator to the next in the same manner as when 
perforating the first line of the code 08.1010 ex 
cept that it now takes only one cycle per per 
forator instead of two. When the circuit reaches. 
perforator 9, the RS-3 relay 80 operates in 
stead of the SS relay 4882, and the LLA relay 
2803 operates releasing the LK relay 2800 and 
the APC relay A380. The circuit then repeats 
walking across all ten perforators, again per 
forating a third line of the code 081010 on each 
One. This operation continues until the operator 
releases the end-of-tape key 3268. 
11.9 COMPLETION OF SPLICE ON OUTPUT TAPES 
When Sufficient splice pattern has been per 

forated on the output tapes and the operator 
releases the end-of-tape key, the PSP relay 300 
is thereby released. Release of this relay opens 
the Operating circuit for the TE relay 31 (2, leav 
ing it temporarily locked to the ST3A.. relay 7 e5. 
At this time a circuit is established from ground, 
almature 8 and front contact of the TE relay 
3702, the armature 5 and back contact of the PSP 
relay 370, to the winding of the SPA relay T 5 
which thereupon locks through its armature 2 
and front contact to the MON3 conductor, de 
riving ground over the front contact and arma 
ture 9 of the MON relay 703, Perforation of 
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splice pattern continues until a line has been 
spread across all perforators. The RS-3 relay 
800 Operates at the end of this line aS previously 

described. In the open period of the reader foi 
lowing the operation of the RS-3 relay, the RLS 
relay TO is operated from ground Supplied over 
the H8 reader contact, the front contact and 
armature 6 of the RCD relay, conductor 2008, 
armature 2 and front contact of the RS-3 re 
lay, conductor 807, the armature 5 and front 
contact of the PS2 relay 6 f3, the RL conductor 
leading to the front contact and armatule 3 of 
TE relay 3702 through the armature 2 and back 
contact of the PSP relay 3700, the al'mature 3 and 
back contact of the PT relay 370, the front 
contact and armature 4 of the TE relay 3702, the 
RLS conductor leading directly to the Winding of 
the RLS relay 70. RLS relay locks to ground 
Supplied over the front contact and arnature 
of the RCD relay 200 connected to the RLST 
conductor 2014. The operation of the RLS relay 
TO releases the ST relay 787, the ST2 relay 

| 709, the ST3 relay TC2 and the ST3A relay T 05. 
The ST3A relay removes battery from the TM re 
lay 404 and the release of the ST and ST3 re 
lays releases the RCD relay 200 and the TE re 
lay 372. When the RCD relay releases, it opens 
the holding circuit for the RIS relay 0 and 
releases the TIS relay 2602. With the release 
of the starting relays and the TIS relay, all the 
relays in the circuit are now released except those 
asSociated with the motor starting function and 
the master off-normal relay 703, the SPA relay 
T5 and the RSR relay 402. 
12. READING AND CHECKING TAPE IDENTITY ON 
INPUT TAPE 

2.01 STARE 
After the Splice pattern codes have been per 

forated at the beginning of all output tapes, the 
machine start key 2307 is operated momentarily. 
This key is effective only if the motor is running, 
the RS relays 800 and 80 are released, the LK 
relay 2800 is released and no perforator has its 
Window detecting contact (such as the contact 
454) closed. Ground from the reader contact 
H3 over conductor 2009, armature 7 and back 
contact of the RS2-4 relay 801, armature O 
and back contact of the RS-3 relay 800, the 
ST conductor to the back contact and armature 
of the Lifx relay 2800, thence over the conductor 

280, through the contacts of the machine start 
key 320, conductor 322, armature 5 and back 
contact of the WSB relay 4902, conductor 4908, 
front contact and armature f of the SPA relay 
Ti2, arnature 2 and back contact of the ST2 

relay 79 and thence over the circuit hereinbe 
fore traced to the winding of the ST relay (7, 
Will result in the operation of the latter relay. 
This makes the reader step key 32 ineffective, 
operates the RCA-B-C relay 1992 through the 
back contact and armature 4 of the ME relay 
4993, operates the RCD relay 23) directly, shunts 
the contact on the inachine start key 2307 which 
Operated ST by extending a connection from 
conductor 280 through its front contact and 
almature G directly to the armature 2 of the ST2 
relay 789, and applies ground through its arrina 
ture 7 and front contact to the winding of the 
ST2 relay in the manner hereinbefore disclosed. 
The SE2 relay 79 remains shunted until the 
-end of the reader open period when the H8 con 
tact opens the circuit of the ST2 relay it 9, then 
prepares operating and locking paths for the ST3 
relay. 
The operation of the reader connector relay 

1902 connects the B, C, D, E and F digit reading 
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relays to the reading contacts of the reader, and 
certain of these relays operate during each reader 
closed period and release during each open period. 
The A digit reading relays do not operate in the 
first closed period since the ST3 relay 702 has 
not as yet been operated. The ST3 relay responds 
to the next closure of the H8 contact in the cir 
cuit, hereinbefore described and causes the Opera 
tion of the ST3A...relay 705. The ST3 relay locks 
from ground through armature 2 and front con 
tact of the MON relay 793, the armature and 
front contact of the ST2 relay T09, the armature 
and back contact of the RLS relay 70. The 

operation of the ST3 relay connects the A digit 
reading relays to the reader. In the next closed 
period, the reading relays for all digits operate 
in accordance with the values thereof on the in 
put tape. The first portion of the input tape con 
sists of splice pattern codes 081010 operating read 
ing relays AO, B, B7, CO, Ci, D4, D7, EO, El, F. 

Ground over the reading check path 
is extended from conductor 2908, over the back 
contact and armature T of the A2 reading relay 
2902, the back contact and armature 7 of the 
A reading relay 290 and the front contact and 
armature 7 of the AO reading relay 2900, thence 
over the ADO conductor to the armature 5 and 
back contact of the 28B relay 302, thence Over 
the STT conductor 304, the armature 8 and back 
contact of the TIC relay 3400, the STT conductor 
340 to the Winding of the STT relay 200, Where 
by this relay operated. The back contact of the 
28B relay 302 is open during tape identity check 
ing and, therefore, prevents the STT relay from 
operating during such tape identity checking and 
perforating and during normal Splice skipping, 
the back contact of the TIC relay 3400 prevent 
ing it from operating during call entries. The 
STT relay 2700 locks from ground, armature 6 
and front contact of the ST3A relay 705, con 
ductor T6, armature 3 and back contact of the 
28C relay 300, the STTL conductor 3 (05, the 
armature 3 and front contact of the STT relay 
27 CO and thence through the winding thereof to 
battery. The operation of the STT relay operates 
the SK2 relay 27 Of in an obvious path from its 
armature and front contact. The STT relay 
also closes a connection through its front cOn 
tact and armature 2 over the 28X conductor 
through the back contact and armature 2 of the 
28C relay 3100 to the winding of the 28A relay 
306 to cause the operation of this latter relay. 
The operation of the 28A relay 3 06 operates the 
28B relay 3 f 2 directly and connects the Wind 
ing of the 28C relay 3100 through its front con 
tact and armature 2 over the KB2 lead to the K8 
reader contact which is open at this time. The 
28A relav 306 locks thro1'gh its front contict 
and armature to the HB9 lead controlled by 
the H3 reader contact. The 28B relav 302 per 
forms no functions at this time. The RS2-4 re 
lay 89 is operated by ground from the JT reader 
contact over the JM5 conductor 20 5, the normal 
contacts of armature 4 of the ESK relay 2702, the 
SK conductor 2793, the back contact and arma 
ture of the AL relay 490, the back contact and 
armature of the LT relay 3492, the back Con 
tact and armature f of the L UA relay 3493, the 
back contact and armature 2 of the L. relay 3494, 
the SK conductor 3405, the armature 4 and back 
contact of the SKW relay 2704, and now through 
the armature 5 and front contact of the SK2 relay 
20 to the RSE conductor 4305 leading to the 
winding of the RS2-4 reader step relay 80. A 
circuit for shunting the RSR relay 402 extends 
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from ground, the armature 9 and front contact 
of the ST3A relay 5, the armature 4 and back 
contact of the PM relay 37 f, the armature 
and front contact of the RS2-4 relay 83, the 
amature 3 and back contact of the SK2 relay 
270 to the battery terminal of the slow-releasing 
RSR relay f 402. The operation of the SK2 relay 
270 at this time prevents the operation of the 
RS2-4 relay 80? from shunting down the RSR 
relay 402, cancelling a checking feature which 
is intended to block the circuit if the reader step 
relays fail to release, that is, if this shunting cir 
cuit is maintained over a longer period than the 
time it takes for the slow-releasing relay RSR 
to release. The SK2 relay 270 locks in a circuit 
from ground, armature 9 and front contact of 
the ST3A relay 705, the armature i and back 
contact of the ESK relay TG2 to the front con 

0. 

tact and armature 4 of the SK2 relay 27 OI. An 
other locking circuit for the SK2 relay may be 
traced from ground, armature 9 and front contact 
of the ST3A relay 765, the ON 2 conductor 4 
through the back contact and armature 8 of the 
Ll relay 3404, the armature f and back contact 
of the Li UA relay 3403, the armature 7 and back 
contact of the LT relay 342, over the SK2, con 
ductor 3406, and thence either over the back con 
tact and armature 4 of the TC relay 3400 to the 
SKWS conductor, or the armature f and back 
contact of the SKWS relay 204 to the SKWS 
conductor leading to the front contact and arma 
ture 4 of the SK2 relay 20. 
2.02, SKIPPING SPICE 
In each reader closed period the JT reader con 

tact operates the RS2-4 relay 80 over a circuit 
hereinabove described. This operates the step 

As long as the RS2-4 re 
lay completes operating, the step magnet ad 
vances the reader drum one line each cycle. In 
this way all the splice lines are skipped at the 
start of the input tape. At the start of the open 
period following the operation of the 28A and 
28B relays, the 28C relay 3 OO operates. The 28C 
relay locks over the armature 9 and front contact 
of the SK2 relay and also extends this locking 
ground over its front contact and armature 6, the 
armature and back contact of the MT relay 
260 to the winding of the 23B relay 3 92. The 
operation of the 28C relay 300 also opens the 
locking circuit for the STT relay 2700. This relay 
also closes a circuit from ground, armature 6 and 
front contact of the ST3A relay 75, conductor 
f76, the armature 4 and front contact of the 
PCA relay 307, and opens the operating path of 
the 28A relay 3106 which thereupon releases at 
the end of the open period. The PCA relay 30 
locks through the normally closed contacts of 
armature of the PCA relay 308. 
2.03 END OF SPLICE 
The splice pattern is followed by the first tape 

identity line 2891XX at the start of a tape. Under 
Some conditions when a Window has been encoun 
tered, the splice pattern is followed by the win 
dow splice code 287020. Therefore, the appear 
ance of a 2 in the A digit is the signal to stop 
skipping. The operation of the A2 reading relay 
operates the end of skip ESK relay 2702 from 
ground, front contact and armature 9 of the A2 
relay over the ESK conductor leading through 
the front contact and armature () of the SK2 
relay 270 to the winding of the ESK relay 2702. 
Relay ESK, when operated, locks to ground at 
the front contact and armature of the SK2 
relay and through its own armature 3 and front 
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contact. The ESK relay opens the operating 
path for the RS2-4 reader step relay 80 and 
the circuit stops skipping. It may be noted that 
the ESK relay is also operated by the E2, E4, E, 
F, F ol' F2 relay, no one of which is operated 
by a splice pattern code. Thus, in the event that 
the appearance of an A2 perforation fails to op 
erate the ESK relay, the appearance of an E. digit 
other than 1 or an F digit other than 0 Will also 
operate the ESK relay. If, because of an irreg 
ular tape condition, a 1 in the A digit or any B 
digit other than 8 appears, the AL alarm relay 
f 409 will be operated to sound the alarm (See 
section 22). This also opens the operating path 
for the RS2-4 relay 80. So that the circuit stops 
skipping. As a further safeguard against skipping 
too far the short-timer relay TM 44 (see sec 
tion 21.1) is recycled each time a 0 is read in the 
A digit. If the timer is not recycled the AL alarm 
relay will be operated in approximately 0.25 sec 
ond. . This covers the time required to skip a 
splice between tapes when the reading pins may 
not penetrate the tape. i he circuit for recycling 
the timer is from ground, front contact and ar 
mature 9 of the A relay 2990, over the ACG con 
ductor, arnature 5 and back contact of the SK 
relay 24, armature and front contact of the 
SK2 relay 27), armature 4 and front contact of 
the RS2-4 relay 8 to the TM conductor 48 2 
So that the condenser 4 may be discharged 
sufficiently often to prevent the TM relay 404 
from operating. The operation of the TM4 re 
lay upon the completion of the charge of the con 
densel is will be described in detail herein 
after. 
2,04 CHECKING TAPE INDEX 
The first line of tape identity is 289XX in 

which the E and F digits indicate the tape index 
of the input tape. These digits are checked 
against the Tape Type and Sort switches. There 
are three methods used to check tape index de 
pending upon the tape index and the Sout. The 
following table lists all the possible combinations 
and ShoWS in which of the three following Sec 
tions each coinbination is described. 

Input Tape Sort: E. Section 

vU tape alone.-- ji 12.04 
----Do- 12,043 
----Do- 2 12,041 

- - 13 2,04. 

4 12.04 
- - - 5 12.04 

----Do--------------- 0 12.04 
Sufrimary tape alone.-- 17 2.04 
MU and summary tap 11 and 7 12,042 
----Do--------------- 12 and 17 12.042 
----Do----- 13 and 18 12. 042 
Toll tape- 20 2.04 
----Do 21 2.04 
----Do 21 2,043 
----Do 22 12.04 
----Do--- 23 12.041. 
----Do---------- 24 12.04 
----Do-------- 25 12.04 
MU detail tap 30 12.04 
----Do-------- 3. 12.04 
-...--Do 3. 2.043 
----D0--- 32 12.04 

33 2,04. 
----D0--- 34 12,041 

35 12.04 
Observing tape 40 12,041 
----Do-------- 4. 12.04 
----Do--------------------------- 41 12.043 
----Do--- 42 12.04 
----Do-- 43 2.04 
----Do.. 44. 2.04 
----Do--- 45 2.04 

12.04 
When the A2 relay operates on the 289XX 

line it operates the ESEX relay 2702 as described 
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above, and operates the LK relay 2800, over the 
following path: ground provided by the H6 read 
er contact, the front contact and armature 3 of 
the RCD relay 29), the HN4 conductor through 
armature 3 and back contact of the A9 relay 2900, 
the front contact and amature 4 of the A2 relay 
2.902, the armature 3 and back contact of the Af 
relay 290, the LK conductor 2905, front con 
tact and almature of the 28C relay 3 CO, con 
ductor 39 to the winding of the LK relay 
2800. This relay operates and locks through the 
armature 6 and back contact of the LLA i'elay 
2803 as before described. As Soon as the leading 
relays operate, the L relay is operated through 
the reading relay check path hereinbefore de 
Scribed. The ground originates either at leader 
contact, Gf through the RKA relay 8 or at the 
reader contact, G-2 through the RKE relay 1899 
(the operation of these relays will be described 
in section 25) and is extended through the cir 
cuit, described to the CKB conductor 298, 
through the back contact and armature 4 of the 
LK2 relay 284, thence through a front contact 
and arnature 5 of the A2 relay, a back contact 
and armature 5 of the A relay, a back contact 
and 'armature 5 of the A9 relay to the conductor 
290 where the path divides, the branch used de 
pending upon the tape index of the tape being 
handled. For message unit, summary or combi 
nations of the two, the path continues through 
the MUS, MUAS or the MU relay to the conduc 
tor 3305, through closed armatures of the B7 and 
B relays and a back contact of the B4 relay to 
the conductor 299, thence through one of the 
amatures of the NSU, IVUAS or MUS relays to 
the conductor 335 leading to armature 2 of the 
ME relay 4903. For toll, message unit, detail and 
observing tapes where to call entries start with 
2 in the A digit, it is not necessary to read the B 
digit. Hence the 3th continues froii) the A5 
relay, over conductor 237, through an ariinature 
and front contact, of either the CBS or DET relays, 
directly to the conductor 3336. From the arma 
ture 2 of the ME relay the path nay be traced 
over the back contact thereof, conductor 4909, 
front contact and ai'nature f of the 28C i'elay 
390, front contact, and armature of the 283 
relay 302, the CC conductor, a nature 4 and 
front contact of the C relay 3G , almature 9 
and front contact of the C2 relay 3G 22, the CD9 
conductor 3003, the back contact and almature 
is of the PX relay 53), the CD9 conductor 595, 
the front contact and armature of the 28B relay 
392, the DC conductor which will enter the net 
work of armatures and contacts controlled by the 
Dreading relayS. Since the D digit must be 1, 
the path will coine out on the DD: conductor, 
thence over the front contact and arnature 4 of 
the 28B relay 302, the DD conductor, ama 
ture 4 and back contact of the CL8 relay 35 G 
and in a Series circuit through the armatures and 
back contacts of the CL6, CL5, CL2 and C, 
lelays, through an ariinature and contact of some 
one of the tape index connector relays in Fig. 33 
to the the I conductor leading directly to the 
winding of the L. relay 3404. The Li relay, in 
Operating, locks to the DD conductor and re 
leases the SK2 relay 270 by the movement of its 
armature 8, thus breaking the circuit from the 
Off-normal to ground on conductor 74. The 
release of the SK2 relay releases the ESEK relay 
by removing ground from the armature of the 
SK2 relay 279 f. The RS1-3 relay 800 is oper 
ated if the tape index perforated on the input 
tape agrees with the setting of the tape type and 

62 
the sort switches, the path being as follows: 
Ground at armature 5 and front contact of the 
I. relay 3&4, the FC conductor 340, arnature 
3 and front contact of the 288 relay 3 f(2, the 

5. FC conductor 30, thence out on one of the dec 
imal leads (assuming the tape type switch to be 
set for MU and the sort Switch to be set for hun 
dreds, then the incoming tape must be a number 
14 so that this F digit, will be 4), the FD4 lead 

0 through the sort Switch arm 4GBO set on its nun 
ber 6 contact (sort by hundreds), the UB con 
ductor 49t, anature and back contact of the 
IMUS relay 334, arnature 3 and front contact 
of the Li relay 34 f, the TF conductor 3408, the 

15 tape type switch arm 492 (set on its number 4 
contact, MU), the EID conductor 4 OG3 through 
the network controlled by the E digit reading 
relays (set to represent, the value 1), out on the 
EC conductol', through ai'nature and fl'oint con 

20 tact of the 8B relay 32, the EC conductor 3 , 
the front contact and al'mature 4 of the Li relay 
344, the RSO conductor A3 to the winding of 
he RS-3 reader step relay 800. The connec 
tion between the tape type switch and the E 

25 reading relays is such that the tens digit of the 
tape type index E must be 1 for message unit or 
Sunrinary, 2 for toll, 3 for message unit detail and 
4 for observing. The connection between the Sort 
Switch and the F digit reading relays is such that 

30 the units digit of tape index F must be 0 for Office 
sort, 1 for first thousands sort, 3 for tens sort, 4. 
for hundreds Sort, 5 for second thousands sort, 
While for units sort, it must be 2 for message 
unit, toil, message unit detail and observing tapes 

35 and for Suinna'y tapes (for message unit and 
Sunnary tapes combined see section l.2,042). 
When checking a 17 type tape alone in units 
sort, the RS-3 relay 8G will be operated in a 
circuit, through contacts controlled by the Lif 

40 and 288 relays both olerated, the F digit read 
ing 1elays, the MUS elay operated, the Sort 
SWitch again through the MUS. relay and the Li 
relay operated, the E digit reading relays, the 
28B reiay and the Li relay operated in a path 

is similar to that just described. The RSf-3 re 
lay 800 locks over the reader open period caus 
ing the reader to step. The RS-3 relay t890, 
through its ai'nature i5 and front contact, places 
a ground on the RSC lead which may be traced 

50 to armature 6 and front contact of Li relay 3404 
and thence through the winding of the CL relay 
St. (9 causing the operation of this latter relay. 
Upon operation, the CL relay 3469 extends 
glollind through its anature and fiont contact 

55 to the T conductor 34 leading to the winding 
of the TI relay 2203 which operates and locks 
OWei' its arrnature 2 and front contact, and 
through almature 9 and front contact of the 28C 
relay 30. The CL relay 3499 locks itself in a 

to chain circuit starting with its armature 2 and 
front contact and leading through the back con 
tact and armatures of the CL2, CL5, CLG and 
CL relays to the CLL, conductor 35 f, through 
the back contact and arimature 2 of the PX relay 

65 5, and over the CII, conductor which derives 
ground from armature 3 and front contact of the 
28C relay 308. The CLF relay also opens the 
Operating path for the Llf relay at its almature 
3 and prepares a path for the operation of the 

70 L2 relay 34 at its armature . The Li relay 
34 (4 releases at the end of the closed period of 
the reader, at which time the reading relays also 
release. If the SK2 relay 27C fails to release 
when the Li relay 3404 operates, the operation 

75 of the CIf relay 3409 will complete a circuit for 
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the AL alarm relay from ground, front contact 
and airmature 6 of the CL, relay 3409, over the 
SKAL conductor to arnature and front Con 
tact of the SK2 relay, the AL conductor leading 
to the winding of the AL relay 400. Thus the 
aiarn relay. At will operate and bring in an 
alarm. 

3. 
2.042 
This section describes the tape index check 

for message unit tapes combined with Summary 
tapes in unitS or tens sort. When the leading 
relays operate, the ESK relay 202 and the Ki 
relay 289 are operated as previously described. 
Instead of the L. relay 3494, either the IJA 
relay 343 or the L T relay 3402 operates as 
foillows: The same path is followed as de 
scribed in 12.04 until a connection common to all 
the relays of the tape index connector is reached. 
When, instead of being extended as hereinbefore 
described through armature 3 and front contact 
of the MU relay 3302 to the I. conductor leading 
to the L. relay 3A05, it is now extended through 
the armature 4 and front contact of the MUAS 
1elay 3393 to the LEB conductor 3308 leading to 
the arrnatures of both the U relay 366 and the 
T relay 363 so that if this is a "sort by units' 
the circuit is extended to the Winding of the 
L UA relay 343, and if this is a "sort by tens' 
then the circuit is extended to the Winding of 
the LiT relay 3402. The LUA or the LT relay 
releases the SK2 relay 270 in the same manner 
as before (inote the Series circuit through arma 
tures of the LT and L. JA relays and armature 
8 of the L relay). The release of the SK2 
relay 27 is followed by the release of the 
ESK relay as heretofore. Either the LUA relay 
363 or the LIT relay 3402 locks through its 
arrinature 6 and front contact to the operating 
conductor. Two cycles of the reader are re 
quired for checking tape index under the condi 
tions of this section. The first input tape on 
units Sort is either tape index 11 or 12. The first 
tape on tens sort is 13. Therefore, one of the 
three relays, the A relay 2500, the 2A relay 
23 ( or the 3A relay 25 is operated duling the 
'first, cycle. Assuming, by way of example, that 
this is to be a unitS SOrt and that the tape is 
index 12, a circuit may be traced from ground, 
the armature 4 and front contact of the LUA 
relay 343, the FC conductor 340, the front con 
tact and armature 8 of the 28B relay 302, the 
FC relay 3f O, through the network controlled 
by the F relays which now must express the digit 
2 through the operation of the F0 and F2 relays, 
over the FD2 conductor 34, a nature 9 and 
front contact of the L UA relay 3493, the FD2A 
conductor, the armature 3 and back contact of 
the B relay 2432, the armature 6 and back 
contact of the B relay 252, the armature 6 
and back contact of the 2B relay 240 and thence 
through the winding of the 2A relay 24, thus 
responding to the registration of the digit 2 
in the F reading relays. The circuits for the 
t A and 3A relays may be traced in a similar 
manner. The 2A relay, in operating, locks in 
a circuit from ground, armature 6 and front con 
tact of the ST3A relay 5, over the ON con 
ductor f6, the back contact and armature 5 of 
the CL relay 34 (9, the ONA conductor leading 
to the armature 2 of the 2A relay 2499 whereby 
this relay becomes locked. Upon its operation, 
the 2A relay 2408 establishes a circuit from the 
K8 reader contact over the KB2 conductor 2016, 
the armature f and front contact of the 2A 
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so that this latter relay operates during the 
reader closed period locking to off-normal ground 
from the MON relay (arnature 4 and front cOn 
tact of the MON relay 3, the MON6 conductor 
leading to armature 2 of the 2B relay 240). 
When the second reader closed period begins, 

the reading relays again operate, and a path is 
now closed to operate the RS-3 relay 1800. 
The operating circuit traces from ground on the 
armature A and front contact of the IUA relay 
343, conductor 347, the armature 8 and front 
contact of the 28B relay 392, the FC conductor 
30 through the network provided by the F digit 
reading relays to the FD2 conductor 390A (We 
are assuming that the tape index is 12), the ar 
mature 3 and front contact of the LUA relay 
3403, the FD2A conductor to armature 4 of the 
2B relay 2& 3 , thence through its front contact 
over the TTU conductor to the front contact and 
armature 2 of the LUA relay 3493, the TT con 
ductor 3.5 S to the first Switch arm 0.02 of the 
tape type switch (which we will assume is set 
on its MUAS contact), the number 3 contact 
thereof, over the ED conductor 4003, through 
the network provided by the E digit reading re 
lays (expressing the digit 1) to the EC conductor 
leading through the front contact and armature 
7 of the 28B relay 3.02, thence over conductor 
3f , the front contact and armature 3 of the 
LUA relay 363 to the RSO conductor 4304 
leading to the winding of the RS-3 relay 800. 
Similar circuits will be closed when either the 
I Bor. 38 relay is operated to cause the reader 
to step during this second closed period. The 
RS-3 relay causes the operation of the CL 
relay 349 (as hereinbefore described). which 
then operates the TI relay 2200. The TI relay 
locks to the 28C relay 3.09 and the CL. relay 
locks through the CL2 to CL8 relays and the 
PX relay to the 28C relay 399. The CL1 relay 
opens the operating path for the LUA relay 
3483 and prepares the operating path for the 
LU relay 36 . The LUA relay 3403 or the 
LiT relay 3402 releases at the end of the closed 
period at which time the reading relays also 
release. If the SK2 relay 27 fails to release 
when the LUA or the LT relay operates, the 
operation of the CK relay 3399 operates the 
Ai, alarm relay 400 through the SK2 relay 270 
and brings in the alarm. 
2,043 
This Section describes the tape index check On 

units sort for tapes 11, 21, 31 and 41. Two cycles 
are required in these cases in order to operate 
the XB relay 243 to cance thousands check on 
these tapes. During the first reader closed per 
riod the L. relay 344 is operated and the SK2 
relay 27 and the ESK relay 2702 are released 
as described in Section 12.041. Ground is ex 
tended through the armatures of the Li relay 
3494 and the 28B relay 3f62, thence through the 
F digit reading relays (the F digit expresses the 
value 1), through the armatures of the U relay 
36C and the L. relay 344, the arrnature 6 and 
back contact of the Xi B relay 2403 to the wind 
ing of the XA relay 243A which operates and 
locks in the manner hereinbefore described in 
connection with the 2A relay 249). The XB 
relay 243 then operates during the following 
open period of the reader. On the second closed 
period the RS-3 relay operates in a circuit 
Similar to that hereinbefore traced from a 
ground Starting at the arnature 5 and front con 
tact of the L. relay 3404 and finally ending on 

relay 2400 to the winding of the 12B relay 240 7s conductor 4304 to the winding of the Rs-3 
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relay 800. The E digit relays are connected to 
the Tape. Type Switch. So, that the E digit must 
be 1 for message unit, 2 for toll, 3 for message 
unit detail and 4 for observing. The reader steps 
and the CL relay 3409 is operated and locked as 
described before. The CL, relay releases the 
XA relay 24O4. If the SK2 relay 210 fails to 
release when the L relay operates, the opera 
tion of the CL. f. relay 3409 operates the AL relay 
400 and brings in an alarm. 

12.05 CHECKING MARKER GROUP 

The second line of tape identity is 2892XX in 
which the E and F digits indicate the marker 
group. These digits are checked against the 
Marker. Group Tens and Marker Group Units 
Switches for all tapes on all sorts. Ground over 
the reading check lead through the armatures 
of the A, B, C and D digit reading relays and the 
CLt relay 3409 operates the L2 relay 34 during 
the reader closed period. This is a circuit simi 
lar to that heretofore traced for the operation of 
the L relay 3404 but differs from it in 
that the checking path issues from the DD2 lead 
(this is the Second line of tape identity and the 
D digit must express the value 2) which will be 
seen is connected to the front contact of arma 
ture of the CL relay 3409 leading directly to 
the winding of the L2 relay 34 which thereupon 
locks directly to the DD2 conductor. ihe ground 
for operating the reader step RS-3 relay 800. 
may be traced in this instance from ground, ar 
mature 3 and front contact of the L2 relay 34, 
conductor 340, armature 8 and front contact of 
the 28C relay. 302, the FC conductor 3 O 
through the F digit reading relays (and assuming 
the marker group to be 45), then out over the 
FD5 lead, the number 7 contact associated With 
the Marker Group Units switch 4200, the MGU 
lead over the front contact and armature of 
the L2 relay 34 f, the MGT lead to the switch 
arm 420 (now assumed to be placed on its num 
ber 6 terminal), over the ED4 lead, out over the 
EC lead, the front. contact and armature T of 
the 28B relay 302, conductor 3 i, front con 
tact and armature 2 of the I2 relay to the RSO 
conductor 4304 leading to the winding of the 
RS-3 relay 800 to cause the operation of this 
relay and the consequent stepping of the reader. 
The Marker Group. Tens and Marker Group 
Units. Switches must be set on the proper termi 
mals to correspond with the expected reading of 
the E and F digit reading relays, and when so 
connected will check the digits expressed there 
by and cause the proper operation of the reader 
step relay. The reader step relay. 800 steps the 
reader in the open period thereof and operates 
the CI2 relay 342, thereby releasing the CIf 
relay 3409. The CL2 relay 342, locks to the 
ground formerly used for holding the CL 
relay 3409. 

12.06 CHECKING FIRST RECORDER. SWITCHES 

The third line of tape identity is 2893XX in 
Which the E and F digits indicate the number of 
the first recorder. This item is not checked on 
input tapes, but a check is made that the First 
Recorder Switches (tens and units) are off-nor 
mal on office and first thousands sorts and in 
the Off position on all other sorts. Ground over 
the reading check lead may be traced from con 
ductor 2908, through the back contact and ar 
mature 4 of the LK2 relay 2804, the CK2 lead 
2808 through the front contact and armature 6 

5 

10 

20 

25 

30 

35 

40 

45 

50 

60 

65 

70 

75 

66 
of the A2 relay 2962, the back contact and ar 
mature 5 of the A relay. 290, the back contact 
and the armature 5 of the AO relay 2900, the 
AD2 conductor 2907, thence through an arma 
ture and front contact of either the MU relay 
3302, the MUAS relay 3303 or the MUS relay 
3304 to the BC conductor 3305, thence through 
the armature i and front contact of the B relay 
2964, the front contact and armature 7 of the 
B relay 2903, the armature 8 and back contact 
of the B4 relay 2908, the BD conductor 2909 and 
again through one of the armatures and con 
tacts controlled by the MU, the MUAS or the 
MUS relay to the 28X conductor 330S or alterna 
tively from the AD2 conductor 290 through an 
arnature and front contact of the OBS relay 
3300 or the DET relay 3307 directly to the 28X 
conductor 3306 through the armature 2 and back 
contact of the ME relay 4903, conductor 4909, 
the front contact and armature of the 28C 
relay 300, the front contact. and armature of 
the 28B relay 302, the CC conductor, armature 
4 and front contact of the C7 relay 300, arma 
ture 9 and front contact of the C2 relay 3002 
(the C digit reading relays must express the 
value 9), conductor 3003, back contact and ar 
nature 3 of the PX relay 500, conductor 505, 
front contact and armature 9 of the 28B relay 
3 C2, the DC conductor through the network. 
controlled by the D reading relays. (these relays 
must express the value 3) to the DD3 conductor, 
thence through either armature 5 and front con 
tact of the FBrelay 3602 or the FTH relay 3603 
to the FRON conductor 3604 to the First Re 
corder Tens Switch arm 4:00 set on either its 
number 2 or number 3 terminals (positions 0 
or 1, respectively), thence to the First Recorder 
UnitS SWitch arm 40 set in any one of its ter 
minals 0 to 9, over the FR conductor 402, the 
front contact and armature 6 of the CL2 relay 
34 (2 to the RSO. lead 4304 to cause the operation 
of the RS-3 relay 800. The operation of the 
reader Step relay, 800 steps the reader. 

12.07 CHECKING LAST RECORDER SWITCHES 
ihe fourth line of tape identity is 2894XX in 

Which the E and F digits indicate the number 
of the last recorder. This item is not checked 
on input tapes but a check is made that the Last 
Recorder Switches are off-normal on office and 
first thousands. Sorts and normal on all other. 
ScrtS. Ground is now extended over a circuit 
Similar to that traced under section 12.06 and 
Which Will be further extended over the LRON 
lead to the Last Recorder Tens switch arm 4202 
Set to express the digit-0 or 1, thence to the Last 
Recorder Units switch arm 4203 set to express 
any one of the digits 0 to 9, over the LR conductor 
426, thence through the front contact and arma 
ture 5- of the . CL2 relay, 342 to the RSO lead 
4304, to cause the operation of the reader step 
RS-3 relay f 800. This steps the reader. 
12.08 CFIECKING OFFICE 

The fifth line of tape identity is 2895XO in 
which the E digit indicates the office. This item 
is checked on all sorts except office sort where a 
check is made that the Central Office switch is 
in the Off position. Ground over the reading 
check lead through the A, B, C and D digit read 
ing relays, the DD5 lead (the D digit reading 
relayS must express, the value 5), armature 
and front contact of the CL2 relay 342, the 
winding of the L5 relay. 3502 to cause the opera 
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tion of this reader relay. Upon the operation of 
the L5 relay a circuit is established from ground, 
armature and front contact thereof, over the 
OF lead to the Central Office switch arm 403 set 
on any one of its contacts to express an office 
digit index 0 to 9 (let us assume that it is On its 
terminal 6 corresponding to the digit 4), thence 
over the ED4 lead through the network of the E 
digit reading relayS which should now expreSS the 
digit 4 to the EC conductor, over the front contact 
and armature 7 of the 28B relay 302, conductor 
3, thence over the front contact and armature 
2 of the L5 relay 3592 to the RSO lead 4304 to 
operate the RS-3 relay 800 to step the reader. 
Alternately, the Central Office switch arm may 
be in its Off position, whereupon the circuit is 
traced from the Switch arm 403 to the central 
office sort position of the Sort switch where the 
Switch arm 4004 extends the circuit directly Over 
the RSO lead 4304 to step the reader. Upon the 
operation of the RS-3 relay 800, ground is 
applied through armature 5 and front contact 
thereof to the RSG lead, thence over armature 3 
and front contact of the I5 relay 3502 to the 
winding of the CL5 relay 3503 which thereupon 
operates. The CL5 relay causes the release of 
the CL2 relay 342. 

If the Tape Type Switch is set on its number 2 
terminal, that is, the first beyond the Off position 
and marked Summary, and the Sort switch is 
On its number 4 terminal, that is, the third beyond 
the Off position and which is marked Units, then 
arrangements are made for registering the Office 
index, that is, the E digit of the line being read 
by the reader. Therefore, the ground for operat 
ing the L5 relay is extended Over the L5 con 
ductor 34 f5, armature 3 and front contact of the 
MUS relay 3304 (operated because the Tape Type 
Switch is set in its Summary position), Over the 
RE conductor 330 to the winding of the RE relay 
3800. The RE relay extends the code conductors 
from the E reading relays to the windings of the 
RE-O, RE-, RE-2, RE-4 and RE-7 relays so that 
when the PE reader contacts operate, the RE 
register relays will operate in exactly the same 
pattern in which the E reading relays are 
Operated. ASSuming the Office digit to be 5, then 
the RE- relay 380 and the RE-4 relay 3802 
will become operated. A circuit is now estab 
lished from ground, airmature and front con 
tact of the MON relay 703, conductor f78, back 
contact and armature of the Li relay 3404, the 
fl. conductor 346 to the armatures of each of 
the RE code relays used in their locking circuits. 
These code relays, therefore, lock under control 
of the L. relay 3404 so that this register, now 
Set during the reading of the fifth line of tape 
identity in the particular incoming tape type 7, 
Will remain SO locked until the tape identifica 
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tion codes are read another time, that is, when 
the next Section of the incoming tape is en 
COuntered. At that time the operation of the If 
relay during the reading of the first line of tape 
identity will open the locking circuit of these 
register relays and, therefore, erase the record 
made thereon. So that during the reading of the 
fifth line a new record may be established. 
12.09 CHECKING THOUSANDs RANGE 
... The sixth line of tape identity is 2896XX in 
which the E and F digits indicate first and last 
thousands where required, or appear as 90 where 
first ... and last thousands information is not 
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needed. The following table indicates on which 
tapes 90 or actually thousands are received: 

F and L. Thous. 

0-------------------------------------------- 
13 (from sorter) - 11. 

- 12. 
i; (from computer). 

23,33,43. - 20,30,40. 
24, 34,44--. . 2, 31, 41. 
2,85,45------------------------------------- 22, 32, 42. 

Ground over the reading check lead through the 
A, B, C and D digit reading relays Will be extended 
over the DD6 lead (the D digits must express the 
value 6), the armature and front contact of 
the CL5 relay 3503 to the winding of the L6 
relay 3504, whereby this relay now becomes op 
erated. On Office and first thousands Sorts, all 
input tapes will have 90 for the first and last 
thousands digits, that is, in the E and F digit 
places, and the thousands first and thousands 
last SWitches will be in the Off position. The 
L6 relay, through its armature 4 and front con 
tact, places a ground on conductor 3407 which 
is extended through armature 8 and front con 
tact of the 28B relay 302, the FC conductor 
30, through the armatures and contacts of 
the F relays (F digit=0), the FDO conductor, 
armature 7 and front contact of the LS relay 
3504, the FDA conductor, thence over the front 
contact and arnature T of either the OFB relay 
3602 or the FTH relay 3603, the THN conductor 
3605, the Off position of the Thousands Last 
switch and the switch arm 4 05, thence through 
the Switch arm 406 of the Thousands First 
Switch in its Off position, thence over the ED9A 
conductor 40, armature and front contact of 
the LS relay 3504, the ED9 conductor, through 
the armature and contact network of the E read 
ing relays (the E digit must be the value 9), over 
the EC Conductor, through the front contact and 
armature 7 of the 28B relay 3 02, the EC con 
ductor 3, the front contact and armature 3 of 
the L6 relay 3504 to the RSO lead 4304 leading 
to and causing the operation of the RS-3 
relay 800. All units sort on input tapes will 
have 90 perforated on them, but the switches will 
be set to control the tape section count. In 
this case, the FDOA conductor leading from the 
front contact of armature 7 of the L6 relay 3504 
will be extended by the armature 9 of the U relay 
3600, or the armature 2 and front contact of 
the 3B relay 2503 to the THON conductor lead 
ing to all positions other than Off of the Thou 
Sands First Switch controlled by the switch arm 
406, or through the front contact and arma 
ture iO of the T relay 360 f, over the FDOB con 
ductor, the front contact and armature of the 
MU relay 3302 to the THON conductor, thence 
over the switch arm 4,06 set in any one of its 
positions other than Off, the switch arm 405 
of the Thousands Last switch set in any one 
of its positions other than Off, and thence over . 
the ED9A conductor and the remainder of the 
circuit as previously traced to cause the opera 
tion of the reader step RS-3 relay i800. The 
actual Switch settings are not checked at this 
time during tape section check. However, if 
the Switches are not properly set, the circuit 
Will block on failure of the tape section check 
ing circuit. On tens Sort of all tapes except 
tape 13 from the computer the tape Will indicate 
first and last thousands and the switches will 
be of normal. In this case (and assuming first 
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thousands to be 5 and last thousands to be 9), 
the circuit is extended from the FD3 lead over 
the corresponding position of the Thousands 
Last Switch, through the switch arm 48, the 
LTH lead 409, through armature 2 and front 
contact of the T relay 369 to the front con 
tact of armature 2 of the LS relay 354, or 
alternatively through armature and front, con 
tact of the HATH relay 3606 to the front con 
tact of armature 2 of the LS relay, thence over 
the FTH lead to the switch arm , now as 
Sumed to be set to express the digit 5, thence 
over the ED5 conductor, through the armatures 
of the E digit reading relays to the EC conductor, 
front contact and armature 6 of the 28B relay 
302, conductor 3 , thence over the frent coin 
tact and almature 3 of the LS relay 3534 to the 
RSO conductor A304 to cause the operation of 
the RS-3 reader step relay 3i. In this case 
the E and F digits on the tape must agree with 
the setting of the Thousands First and Thou 
sands Last switches, respectively. On tens sort 
of tape 3 from the computer the RS-3 relay 
is operated over the circuit above traced through 
the T and MU relays with the Thousands First 
and Thousands Last set-up Switches in any one 
of their positions other than Off. On hundreds 
and second thousands sorts, the L3 relay op 
erates the RS-3 reader step relay S35 through 
the circuit described under control of the HATH 
(hundreds and thousands) relay 356. Under 
any of the above conditions, the operation of 
the RS-3 relay 800 steps the reader and op 
erates the CL6 relay over the arrature 5 and 
front contact of the LS relay. The CT3 relay 
3506 now locks to the circuit hereinbefore used 
for the locking of the CL5 relay 383. The 
operation of the CLS relay 355 releases the 
CL5 relay 3503. 
20 'STEPPING TAPE SECTION SELECTOR TO 
NITIAL POSITION 
During the reader open period following the 

check of the 2896XX line, the tape Section se 
lector TD as shown in Fig. 23 is stepped off 
normal in those cases. Where its use is required. 
The Selector, however, is inever used on office 
and first thousands Sort but is always used on 
tens, hundreds and Second thousands Soit. On 
unitS SOrt, it is not used for tape alone or 
tapes 21, 31 and 41. It is used for tapes 12 
alone, 17 alone and tapes 22, 32 and 42. When 
tapes 11 and 17 are processed togethel', the Se 
lector is used only for tape 17. When tapes 12 
and 17 are processed together, the selector is 
used twice, Once for tape 12 and then again, 
after resetting, for tape 17. If the Selector is 
to be used, the FT relay 2334 is operated to 
step the selector from its normal position to 
its initial position. The circuit for the Fit re 
lay may be traced from ground on the leader 
contact K3, over the KBO conductor 26, thence 
through the armature and front contact of 
the CL6 relay 3506, the FFE conductor, over 
the armature 4 and back contact of the iIEA 
relay, to the FTD conductor. The lattei con 
ductor is extended in a variety of Ways to the 
FTI conductor and may be traced, by way of 
example, through armature 2 and front contact 
of the U relay 3600, the FTIC conductor to the 
front contact, and armature 8 of the MUS relay 
3304 to the FTI conductor (as when a tape 17 
from the Summarizer is being SOrted in accord 
ance with a units Setting of the Sort SWitch), 
to armature 3 and back contact of the FT2 re 
lay 2305, thence through the winding of the 
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FT. relay 2304 to battery. The FT relay op 
erates and locks in a circuit from ground, front 
contact and armature 6 of the CL6 relay, the 
FTII Conductor, armature 2 and back contact 
of the FT2 relay 2305, the armature and front 
contact of the FT? relay 2304 to the winding 
thereof. The FTI relay 2304 is, therefore, op 
erated during the reader open period since the 
K8 contact is closed at that time. On tens, 
hundreds and Second thousands sorts, it is op 
erated by ground from a reader back contact, 
through the CLS relay operated, the TIEA relay 
2600 normal, the T relay 360 or the HATH re 
lay 3686 operated, and the FT2 relay 2305 nor 
mal. On unitS Sort of meSSage tapes alone, toll, 
meSSage unit detail or observing tapes, the path 
is from a reader contact K3, through the CL6 
relay operated, the TEA relay 260 normal, the 
U relay 360 operated, the MU relay 3302, the 
DET relay 337 or the OBS relay 3300 operated, 
the XB relay 2403 and the FT2 relay 2395 nor 
mal. The operation of the XB relay 2403 for 
tapes i, 21, 31 and 41 prevents the operation 
of the FT relay 234 for these tapes. On units 
Sort of the Summary tape alone, the path is 
that just described in detail hereinabove. On 
unitS SOrt of tapes 12 and ill, the path is from 
the ireader contact K3 through the CL6 relay 3506 
operated, the TIEA relay 2600 normal, the U 
relay 33G and the MUAS relay 3393 both op 
erated, the B relay 2502 and the FT2 relay 
2305 normal. The FT relay, therefore, operates 
for tapes i2 and 17 but not for tape 11 when 
it is to be followed by tape 17. If the FT relay 
operates, it locks through the FT2 relay 2305 
in its normal position to the ground supplied by 
the armature 6 of the CL6 relay 3506. In the 
following reader closed period the ROT magnet 
236 of the Selector TD is operated from ground 
Supplied by the K5 reader contact, over the KM3 
conductor 2004, armature 5 and front contact 
of the FI'? relay 2304, the back contact and 
amature 5 of the FT2 relay 2305, the back 
contact and almature 5 of the LTD relay 23, 
conductor 238, back contact and armature 3 
of the AEA relay 4 f, conductor 42 to the 
Winding of the ROT magnet 2306. The selector 
steps from normal position to its first terminal 
which corresponds to tape Section 0, that is, 
both the arms 232 and 233 step from their 
Off or normal terminals in which they are 
shown onto their terminals marked . At the 
end of the closed period the rotary magnet 2306 
releases. During the next closed period the 
selector takes another step unless the FT2 relay 
2305 has operated. It continues to take one 
step for each reader cycle until Stopped by the 
operation of the FT2 relay 2305. On tens, 
hundreds and Second thousands SOrtS Where the 
Selector is always used to check tape Sections 
0 through 9, the FT2 relay 2305 operates, when 
the selector reaches the position corresponding 
to tape digit 0 as follows: Ground is extended 
through the reader break contact K3 over the 
KE9 conductor 207, the front contact and 
armature 3 of the FTE relay, the back contact 
and armature A of the STD relay 2307, switch 
arm 2303, terminal reached thereby, the 0 con 
ductor and thence through either the front con 
tact and armature 7 of the HATH relay 36.06 
Or the front contact and arnature 8 of the T 
relay 36 to the FTD conductor leading through 
armature 2 and front contact of the FT relay 
2304 to the winding of the FI2 relay 2305. On 
units sort the selector TD is used to check a 
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series of tape sections whose value and lower 
limits are determined by the setting of the Thou 
Sands First and Thousands Last Switches. In 
this case, ground from reader contact K3 over 
the circuit just traced operates the FT2 relay. 
Thus, the selector TD is stopped in a position 
corresponding to the setting of the Thousands 
First switch. The FT2 relay 2305 releases the 
FT relay .234 and locks itself through the 
back contact and armature 3 of the RTD re 
lay 2308 to the MON3 conductor deriving ground 
from the front contact and armature 9 of the 
MON master off-normal relay G3. The op 
eration of the FT2 relay 2305 extends the EC 
lead connected to the winding of the Ili relay 
3537 through the back contact and armatule : 
of the TDA relay 2369, the armature G and 
front contact, of the F2 relay 235 to the wind 
ing of the EC relay 230 which now operates to 
connect the decimal leads from the E digit read- 2 
ing relays to arcs of the selector switch. There 
after during the reading of line 8 when the 
L8 relay 3507 is operated, the EC relay 23 G will 
respond. The release of the FT relay 2304 
prevents further stepping of the selector at this 
time, leaving it now under control of the circuit 
just described. - 
21 SKIPPINGTDAY'S OF ROUND 
The Seventh line of tape identity is 2897XX in 

which the E and F digits indicate the first aid 
last days of the round. These items are not 
checked by the sorter. Ground over the reading 
check lead through the A, B, C and D digit read 
ing relays, thence over the DDA lead (the Dread 
ing relays must express the value 7), through 
the front, contact and armature of the CL3 
relay 3506 grounds the RSO conductor 4364 to 
cause the operation of the reader step RS-3 
relay 1836. This steps the reader. 
12.12 CHECKING TAPE SECTION AND ROUND 
The eighth line of tape identity is 28983 in 

which the E digit is the tape Section and the F 
digit is the round. The round is checked on all 
tapes in all sorts. The tape section is the digit 
by which the tapes were previously sorted. In 
a sorter, for example, during a hundreds Soft, 
the output tape perforated by perforator 0 in 
which all hundreds digits are 0 carries tape Sec 
tion 0. The conditions under which the tape sec 
tion is checked are given in section 12.10. They 
are those cases where the TD selector (Fig. 23) 
is stepped off normal. Ground over the reading 
check lead and through the A, B, C, and D digit 
reading relays must cone out. On conductor D 8 
since this is the eighth line and the digit ex- : 
pressed in the Dreading relays must be 8, thence 
through armature 2 and front contact of the CL6 
relay 3505 to cause the operation of the L8 relay 
357. In those cases where, no check is made on 
tape section, the selector TD Will not have been 
stepped off normal. In such a case a circuit may 
be traced from ground, the upper spring 23 of 
the selector off-normal switch, conductor 232, 
and thence through the armature 6 and front 
contact of either the OFB relay 3602, the FTH 
relay 3S03 to the TDG conductor 3607, or alter 
natively from the conductor 2312, through the 
armature and front contact of the XB relay 
283 or armature and front contact of the B 
relay 2502, armature 4 and back contact of the 
STD relay. 2307, armature is and back contact 
of the FT relay 2304, the TD conductor 233, the 
front contact and armature 6 of the L8 relay 
3507, the RD conductor 3588, armature 4 and 
back contact of the 8B'relay 2504, armature & 
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contact is to the FDi conductor. 

72 
and back contact of the IB relay 2432, the RD? 
conductor 2435, the switch arm 03 of the Round 
Switch (and aSSuining round 5). On its number 
7 terminal, the FDS conductor into the F digit 
leading relays, the FC conductor 39, the front 
contact and armature 8 of the 23B relay 302, 
conductor 33), through the front contact and 
armature of the L3 relay 3507 to the RSO con 
ductor $334 leading to the winding of and causing 
the operation of the RS-3 reader step relay 
8 . This checks that the found digit. On the 

tape agrees with the setting of the Round switch. 
The contacts of the OFB, FTH, B and XB 
relays are provided so that if the Selector fails 
to step of normal in a case where it should, the 
path from its off-normal contacts just described 
Will not be closed. If a surmary tape is being 
Solted alone, the Round Switch is Set to corre 
spond with the round of the tape. Whenever, a 
summary tape is being Sorted with a message unit 
tape, the Round Switch is set to correspond to 
the round Of the neSSage unit tape, and the Cir 
cuit checks that the summary tape is for the 
previous round. On Such a combined sort the 7B 
relay 242 or the 8B relay 2504 is operated when 
ever the summary tape is being processed, and 
the round check is made through arc 2 of the 
Round Switch, that is, under control of the Switch 
arm 0 , checking that the round digit of the 
summary tape is for the round preceding that set 
up on the Round switch. It will be noted that 
whereas the number contact for the switch arm 
4006 is connected to the FD5 conductor, the con 
nection for the Switch arm 43 on its seventh 

Where the TD 
Selector has been Stepped off normal, ground may 
be traced from armature 2 and front contact of 
the L8 relay 35, the EC conductor 3, the 
armature and front contact of the 28B Irelay 
302, the EC conductor going into the E digit 
relays (now set to express the tape section digit, 
let us assume tape section 3), out over the ED3 
conductor, through arrinature 4 and front contact 
of the EC relay 23 ), the fourth contact of the 
To selector SWitch arm 233 on which this SWitch 
arm must be resting at this time, onto conductor 
35 and thence over the circuit previously traced 
to the RS-3 relay 3 to step the reader. If 
the selector TD was stepped off normal it stepped 
to the position corresponding to the tape section 
at that time in the reader while the circuit was 
skipping the 2897XX line. Thus, it is already 
off normal when the 2898XX code is being read 
and in those cases where the switch is used, the 
circuit waits until the selector has stepped all 
the way to its initial position before the path 
is closed for checking tape digit, and round. This 
prevents a satisfaction check of the Wrong tape 
Section while the Selector is still stepping. The 
check path is not closed until the EC relay 239 
operates following the operation of the FT2, relay 
2305 by which time the selector has reached its 
position. While the selector is stepping and the 
tape Section and round are being checked, the TM 
relay 48 is prevented from operating by ground 
placed on its condense's by the front contact and 
armature 9 of the CL6 relay to the conductor 
68 2. The CLe relay 3596, through its front con 
tact and armature , also places a ground on con 
ductor 489 to operate the TTM relay 3709 and 
start the long timer. The RSS-3 relay 800 steps 
the reader and operates the CL8 relay 357 which 
locks and releases the CL6 relay 3586. 
Again in this case the ground extended to the 

winding of the L8 relay 357 is also transmitted 
-over the EC conductor 3509 where, through the 
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arnature 2 and front contact of the MU relay 
3302 or the armature 3 and front contact of the 
MUAS relay 3303, it is connected to the RE con 
ductor 33 to to cause the operation of the RE con 
nector relay 3800 so that the tape section code as 
now expressed by the E digit reading relays is 
transmitted into the register of Fig. 38 to operate 
the RE code relays in the manner hereinbefore 
described. Again, it may be noted that the lock 
ing circuit for the RE relays is controlled over 
the L conductor 346, deriving ground from the 
armature and front contact of the master off 
normal relay 703 So that the record established 
in this E. digit tape section register will be main 
tained as long as this particular ?ection of tape 
is being processed by the sorter. When this sec 
tion runs out and the next section comes on for 
processing, the Li relay will first be operated to 
check the first line of tape indentity of this next 
Section, and this will result in releasing the tape 
Section register and making it ready for operation 
shortly thereafter when the 2898XX line is again 
encountered, 
2.3 CECKING MONTH 
12.31 GENERAL 

The ninth and last line of tape identity is 
2899XX in which the E and F digits indicate the 
month. This is checked against the Month Tens 
and Month Units switches on all tapes in all sorts. 
In most cases the month shown on the tape agrees 
with the switches. This is true for message unit 
tapes alone, Summary tapes alone, toll, message 
unit detail and observing tapes. It is also true 
on combined sorts of message unit and summary 
tapes whenever the message unit tape is being 
processed and when the summary tape is being 
processed provided the message unit tape is not 
for round 0. In this one case, when the summary 
tape is being processed in a combined sort with a 
message unit tape for round 0, the circuit checks 
that a summary tape is for the preceding month. 
Since on a combined sort the summary tape is 
always for the round preceding the message unit 
tape when the reader is for a round 0 of any 
month, the Summary tape must be for round 5 
or 9 of the preceding month. The MOC relay 
2505 is operated from ground on the Round switch 
arm 408, the RD9 conductor 4009, and thence 
through either the front contact and armature 
of the 7B relay 2402 or the front contact and 
armature f of the 8B relay 2594, to the winding 
of the MOC relay 2505. Otherwise, it remains 
normal. Ground over the reading check lead 
through the A, B, C and D digit reading relays 
must now come out on the DD9 conductor since 
the code 2899XX is being read and, therefore, will 
extend ground through armature f and front con 
tact of the CL8 relay 350 to the winding of the L9 
relay 350. The L9 relay responds. 
2.132 'CURRENT MONTH 
When the MOC relay 2505 is normal the path 

for checking month is as follows: 
AONTH O. 

Ground, al'mature 4 and front contact of the 
I9 relay 3519, the FC conductor 3407, the arma 
ture 8 and front contact of the 28B relay 302, 
the FC conductor 38 through the F reading re 
lays now set to express the digit, f, the FD con 
ductor, the terminal number 3 of the Month Units 
switch arm 400, the MOU conductor 40i, back 
contact and armature 2 of the MOC relay 2505, 
the MOU conductor 2506, front contact and arm 
ature of the L9 relay 3540, the MOT conductor 
35i, the Month Units Switch arm 402 also on its 
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terminal number 3, the Month Tens switch arm 
403 set on its number 2 terminal (corresponding 
to month tens sac0), the MOT3 conductor 404, 
the armature and back contact of the MOC 
relay 2505, the MOT conductor 2507, the month 
tens Switch arm 405 set on its number 2 terminal, 
the EDO conductor, thence through the circuits of 
the E digit reading relays to the EC conductor, 
through the front contact and armature 7 of the 
28B relay 302, the EC conductor 3 , armature 
3 and front contact of the L9 relay 350, the ECA 
conductor 352, the armature and back contact 
of the TIEA relay 2600 to the winding of the TIS 
relay 2602. The TIS tape identity start (perfor 
ate) relay operates in this circuit. 
MONTH 02-09 
Ground from armature 4 of the L9 relay will 

cause one of the FD2 to FD9 leads to be grounded 
in accordance with the units digit of the month, 
thence to the Month Units switch arm 400, the 
MOU conductor 4. , the back contact and ar 
mature 2 of the MOC relay 2505, the MOU con 
ductor 256, the front contact and armature of 
the L9 relay 350, the MOT conductor 35, the 
Month Units Switch arm 402 set on any one of 
its contacts terminals 4 to , inclusive, the MOT 
conductor 2507, the Month Tens Switch arm 405 
Set on its number 2 position (expressing the digit 
0), the EDO conductor through the circuits of the 
E. digit reading relays to the EC conductor, front 
contact and armature 7 of the 28B relay 302, the 
EC conductor 3 , the arnature 3 and front con 
tact of the L9 relay 350, the ECA conductor 352, 
the armature and back contact of the TIEA 
relay 2600 to the winding of the TIS relay 2602, 
causing the operation of this tape identity start 
relay. 
MONT 10 . . . . 
Ground from armature 4 on the L9 relay will 

cause the FDC lead to be grounded in accordance 
with the units digit of the month, thence to the 
Month Units Switch 400 set on its terminal 2, 
over the MOU conductor 40, the back contact 
and armature 2 of the MOC relay 2505, conductor 
2506, front contact and armature of the L9 
relay 350, conductor 35, the Month Units 
switch 402 set on its terminal 2, conductor 40 f4, 
armature and back contact of the MOC relay 
2505, conductor 2507, the Month Tens switch 405 
Set On its number 3 terminal to express the digit 
1, the ED conductor through the E digit network 
to the EC conductor, thence over front contact 
and armature 6 of the 28B relay 302, conductor 
3 , armature 3 and front contact of the L9 
relay 350, conductor 352, armature and front 
contact of the TIEA relay 2600 to the windin 
of the TIS relay 2602. 
MONT 1. 
Ground from armature 4 of the L9 relay will 

cause the FD lead to be grounded in accord 
ance With the units digit of the month, thence 
to the Month Units Switch 400 set on its num 
ber 3 terminal to express the digit 1, over the con 
ductor 40 f, the back contact and armature 2 
of the MOC relay 2505, conductor 2506, front con 
tact and armature of the L9 relay 350, con 
ductor 35, the Month Units SWitch 402 set on 
its number 3 terminal, the Month Tens switch 
403 set on its number 3 terminal, conductor 2507, 
the Month Tens Switch 40 fs set on its number 3 
terminal, the ED conductor, and thence over the 
circuit previously traced to the TIS relay 2602. 
MONTH 12 

Ground from armature 4 of the L9 relay will 



75 
cause the FD2 lead to be grounded in accordance 
with the units digit of the month, thence to the 
Month Units switch aim is set on its number 
4 terminal to express the digit 2, conductor of , 
back contact and armature 2 of the MOC relay 
2565, conductor 2596, front contact and arnature 
of the L9 relay 359, conductor 35 , the Month 

Units switch arm 2 set on its Unber ter 
minal, conductor 2597, Month Tens Switch arm. 
A5 set on its number 3 terminal to express the 
digit 1, the EDF conductor, and thence over the 
circuit previously traced to the winding of the 
TIS relay 262. 
12.133 PREVIOUS MONTH 
When the MOC relay 2595 is operated the path 

for checking the month is as follows: 
MONTHEXPRESSED ON. APE-12 ONSWITCHES 0. 
Ground from armature 4 of the L9 relay will 

cause the FD2 lead (the reading relays following 
the tape expressed, the digits 1 and 2 in the E and 
F relays, respectively) to be grounded, and this 
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ground. Will be extended to the Month. Tens Switch . 
arm. A60 Set. On its number 2 terminal to express 
the digit 0, conductor 66, the number 3 ter 
minal and the Month Units switch arm i06, the 
MOU2 conductor Ali, the front contact, and 
armature 2 of the MOC relay 2505, conductor 
2506, front contact and armature f of the L9 
relay 350, conductor 35? , the Month Units 
Switch arm 2 Set. On its number 3 terminal to 
express the digit 1, the Month Tens switch arm 
403 set on its number 2 terminal to express the 
digit.0, conductor (4, armature and front con 
tact of the MOC relay 255, the MOT2 conductor 
2508, the Month Tens switch arm $98 set on its 
number 2 terminal, the EDf conductor, and thence 
over the circuit described to the winding of the 
TIS relay 262. 
MONTH EXPRESSED ON TAPES 01 TO 08 ON 
swITCHES O2. To 09 
Ground from armature. As of the 19 relay will 

cause one of the FD? to FDS leads (the E and 
F digits: will express the values 01 to 08) to be 
grounded and this ground will be extended over 
such FD lead to the Month Units switch arm 06 
set to express a units digit one higher than the 
value expressed by the F digit leading relays, 
thence over the conductor A, the front contact 
and armature 2 of the MOC relay 2505, con 
ductor 2506, the front contact and armature 
of the L9 relay 35, conductor 35, the Month 
Units SWitch arm A2 set on the Saine terminal 
as its companion switch arm 406, conductor 25, 
the Month. Tens switch arm 95 set on its num 
ber 2 terminal to express the digit 0, the ED con 
ductor, and thence over the circuit hereinbefore 
traced to the winding of the TIS relay 262. 
YIONTH EXPRESSED ON TAPE -09 EXPRESSED ON 
SWITCHES-10 

Ground from armature 4 of the L9 relay will 
'cause the FD9 conductor (the E and F digit read 
ing relays will express the values 0 and 9, respec 
tively) to be grounded, and this ground will be 
extended over terminal 2 of the Month Units 
SWitch arm AES now set on this terminal to 
eXpress the digit 0, thence over the conductor 
40, the front contact and armature 2 of the 
MOC relay 2555, conductor 256, front contact 
and airmature of the L9 relay 35 ; , conductor 
35, the Month Units switch arm 4) 2 also set 
on its terminal number 2, conductor G4, arma 
ture and front contact of the MOC relay 255, 
the MOT2 conductor 258, the Month Tens Switch 
arm 408 set on its number 3 terminal to express 

25 

65 

saw 5 

2,590,625 
76 

the digit 1, the ECO conductor, and thence. Over 
the circuit hereinbefore described to the Winding 
of the TIS relay 262. - 
MiONTH EXPRESSED ON TAPE -0 EXPRESSED ON 
SWITCHES - 

Ground from the arnature 4 of the L9 relay 
will cause the FD lead (the E and F digit read 
ing relays Will express the values 1 and 0, respec 
tively) to be grounded, and this ground Will be 
extended to the Month Tens switch arm 4600 set 
on its number 3 terminal to expreSS the digiti, 
conductor. 6, the Month Units switch arm 406 
set on its number 3 terminal to express the digit 
1, the MOU2 conductor 4 ft, the front contact 
and armature of the MOC relay 2505, conductor 
2566, front contact and armature- of the L9 
relay 35, conductor 35, the Month Units 
switch alm 492 set on its terminal number 3, 
the Month ens. Switch arm 493. Set. On its num 
be 3. terminal, conductor 25, the Month Tens 
switch arm E5 set on its number 3 terminal, 
the E) conductor, and thence over the circuit 
hereinbefore described to the winding of the TIS 
relay 2682. 
ONE EXPRESSED ON TAPE - EXPRESSEi) ON 
SWITCHES -2 
Ground from armature 4 of the 9 relay will 

cause the FD lead (the E and F digit reading 
relays will express the values 11 and 12, respecs 
tively) to be grounded, and this ground Will be 
extended over the Month Units switch arm 406 
set on its number 4 terminal to express the value 
2, the fiOU2 conductor 49. , the front contact 
and amature 2 of the MOC relay 2595, conducto' 
256, front contact and armature f of the I9 re 
lay 350, conductor 35ll, the Month Units switch 
arm 42 set on its number. A terminal, the Cons 
dictor 259, the Month Tens switch arm 405 
set on its number 3 terminal to express the digit 
, thence over the EDi conductor and the circuit 
hereinbefore traced to the winding of the TIS 
relay 282. 
12.33: COMPLETION OF AEONTH CHECK 
The TIS relay operates as described under these 

various conditions instead of the reader step 
RSE-3 relay 8 at the completion of the month 
check. The reader is not stepped at this time 
and hence remains on the 28992XX line during the 
tape identity perforating operations which follow. 
3. PERFORATING TAPE IIDENTITY ON LEADING 
END OF OUTPUTTAPES 

3.0. ARRANGING TO PERFORATE TAFE INDEX 
The TIS relay is locked in a circuit from ground, 

front contact and armature of the RCD relay 
25, the TISL conductor 292, the back contact 
and armature 2 of the TIE relay 2695, the front 
contact and armature 6 of the TIS relay 2602 to 
the winding thereof. The circuit from ground, 
armature 5 and front contact of the RS-3 re 
lay 36, over the RS (b) conductor which is nor 
mally closed through the back Contact and arma 
ture 8 of the TIS relay to the RS(C) conductor 
and which has been traced hereinbefore to the 
lower terminal of the step magnet 902 of the 
reader, is now open by the operation of the TIS 
relay 2662 to prevent the reader advance during 
the tape identity perforating through its arma 
ture and front contact. The TIS relay grounds 
conductor 283 leading to the winding of the 
IVE relay 493 so that this relay becomes operated 
at this time. The TIS relay shunts down the 
winding of the TI relay 220 by applying ground 
to conductor 264, and it operates the reading 
relays B and B independently of the tape. The 
ME relay 693 opens the circuit of RCA-B-C 
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relay 902 thus disconnecting the reading relays 
from the reader and releasing all of them except 
the B and B relays operated as above described. 
The ME relay 4903 connects the A2 reading relay 
2902 to the reader contact K through the RCD 
relay 200 as hereinbefore described. The A2 
relay thus operates during the reader closed 
periods providing, however, that the APC relay 
4800 is normal. In the reader open period, ground 
from reader contact K3 may be traced through 
the front contact and armature 8 or RCD relay 
200, conductor 2003, the front contact and arma 
ture 4 of the TIS relay 2602, conductor 2696, back 
contact and armature of the W2A relay 50, 
armature 2 and back contact of the WSP relay 
609, and thence in a chain circuit through arma 

ture 2 and back contact of the EP relay 6 and 
similar contacts of the W9 to W relays in Fig. 
15 to the winding of the PX relay 590 which 
now operates and locks to ground supplied by the 
front contact and armature 2 of the ST3A relay 
through the back contact and armature 6 of the 
RS-3 relay 800, conductor 804, the front 
contact and armature 2 of the TIS relay 2602, 
and a chain circuit involving armatures and back 
contacts of the PS2 relay f 63, the PS3 relay 
62, the PS relay 6, and each of the PL 

relays of Fig. 15. Alternatively, a ground from 
the reader contact K transmitted over the KM5 
lead 2007 and thence through the arnature 5 and 
back contact of the SS relay 4802 to the con 
ductor 804 may also be used in the holding cir 
cuit of the PX relay 509. The operation of the 
PX relay releases the CL8 relay 3500. 
In the next reader closed period the WE relay 
503 operates in a circuit hereinbefore described 
through the front coata. Ct. and alimature of the 
PX relay. This extra reader cycle is provided 
before tape identity perforating to allow the ME 
relay 4903 to operate fully. In the open period 
following, the PL, relay operates floin ground 
Supplied over the reader, contact, K3, the front 
contact and armature 8 of the RC) relay 29), 
the conductor 2003, the front contact, and arma 
ture 4 of the TIS relay 2602, the PX conductor 
2606, the back contact and amati'e of the 
W2A relay 50, the armature 2 and back contact, 
of the WSP relay 699, and thence in a chain 
circuit involving arrnatures and back contacts of 
the EP relay 6, the W9 to W2 relays, inclusive, 
the armature and front contact of the W re 
lay 503, the PC conductor, the arrnature and 
back contact of the PSP relay 3709, the PL con 
ductor to the winding of the PL relay 506. The 
PL, relay 506 which controls the perforation of 
line of the tape identity on all the output tapes 
operates and locks through the chain circuit 
hereinbefore described for the locking of the PX 
relay 500. 
13.02 SPREADING TAPE INDEX 
The operation of the PI relay 596 releases 

the PX relay 590 and appropriates the logking 
circuit heretofore used by the PX relay in the 
mannel just above described. The PL relay is 
used to Synthesize the first lite of tape identity 
to be spread on the outgoing tapes. Through its 
armatures , 2, 3 and 4 the PL. relay places 
ground on the D, the D9, the C2, and the C. 
leads directly to operate the corresponding re 
lays in the C and D digit relays. This relay also 
operates two of the E and F reading relays 
through the tape type and Sort Switches in such 
a way that the following tape index numbel's will 
be perforated: 
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-----------------all.------ 

Sort ... . 
Tape --- rar---- a--- 

Of 1TH U T | H 2TH 

Summary---------------------------------- 18 -------- 
MU and Summary 
MU-------------------------------- 12 13 14 5 16 
Toll.------------ 21 22 || 23 24 25 26 
MU Detail - 31 32 33 34 35 36 
Observing-----------------. 1 2 43 44 45 46 

When the circuit of Figs. 56 and 57 is uscd then the tape index 16 
will be perforated but when the circuit of Figs. 38 and 44 is used then 
the tape inder 10 will be perforated. 

In the next reader closed period the A2 relay 
2992 is again operated and the W2 relay 507 op 
elates from the reader contact K5 over the con 
ductor 2004 and through a chain circuit ending 
in armature 5 and front, contact of the PL re 
lay 55 directly to the winding of the W2 relay 
f57. The W2 relay, in turn, locks through its 
front contact and armature 2 in the locking cir. 
cuit heretofore used for the WE relay 503 and 
thereby releases the latter relay. The operation 
of the W2 relay extends ground from the arma 
ture S and front contact of the ST3A relay 705, 
the arnature and front contact of the W2 re 
lay 507 to the winding of the W2A relay f 50 
which thereupon locks through its front contact 
and armature 4 to the ground supplied at the 
front contact and almature 3 of the TIS relay 
602. The circuit from the K3 leader contact of 

conductor 2003, through the front contact and 
armature 4 of the TIS relay 2602, thence over 
conductor 2606, is now broken at the back con 
tact and armature 2 of the W2A relay, so that 
the walking circuit controlling the items to be 
perforated will step only when the reader step 
1'elays operate after each line has been spread 
across the tapes of all ten perforators. With 
the A2 relay 2902 operated and the other reading 
relays operated, the reading check lead is closed. 
It has been shown how the A2, the B, the Bl, 
the C2, the C7, the Ot) and the D relays have 
been operated. By way of example, if the tape 
type switch has been set to Summary and the Sort 
switch has been set to units, then the E and F 
digit, reading relays will be operated as follows: 
Through its armatures 9, 10, and f2, the PL 
relay 506 will ground the four PTT conductors. 
If the circuit of Figs. 56 and 57 is being used, 
then the PTT conductor will extend ground 
through the Tape Type switch arm 4602 to its 
number 2 terminal expressing the tape type MUS 
(summary tape) to ground the EO conductor. 
The PTT2 conductor Will extend ground over the 
Tape Type switch arm 4603 set on its number 2 
terminal to ground the Et conductor, so that the 
EC and E. digit reading relays are operated to 
express the digit 1. The PTT3 conductor will 
extend ground through the sort switch arm 4694 
to its number 4 terminal expressing the Sort by 
units and this ground will now be extended over 
the tape type switch arm 4605 to ground the FT 
conductor. The PTT4 conductor will ground the 
sort, Switch arm 4 SS on its number 4 terminal to 
ground the F conductor so that the F and F2 
digit reading relays are operated to express the 
digit 3. Therefore, in this case the first line will 
be synthesized as the code 289113. 
The closing Gf the reading check lead extends 

ground over conductor 2908, through the back 
contact and armature 4 of the LK2 relay 2804, 
the front contact and armature 6 of the A2 re 
lay 2902, the back contact and armature 5 of the 
A relay 290, the back contact and armature 5 
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of the AO relay 2908, the AD2 conductor 290, 
then by Way of example, through the armature 
6 and front contact of the MUS relay 3364, con 
ductor 33 e5, armature 4 and front contact of 
the B7 relay 2994, front contact and arnature 
of the Bi relay 2903, armature 8 and back con 
tact of the B4 relay 2908, the BD conductor 2989, 
thence through armature 5 and front contact of 
the MUS relay 3395, the 28X conductor 3305, the 
armature 2 and front contact of the ME relay 
4933, the APA conductor 4986, the arma.ure 5 
and back contact of the APD relay 483 to the 
winding of the APA relay 4864. The APA relay 
operates the SGB relay 5200, at the same time 
checking the chain circuits through the S-A 
and the S-B relays of Figs. 52 and 53. The 
SB relay 529 operates from battery connected 
to armature 3 and front contact of the APA relay 
4884, through a chain circuit consisting of the 
armature 2 and back contact of the S9A relay 
5382 to and including a similar contact cons 
trolled by the SA relay 5292, the airmature 6 
and front contact of the AFA relay 6894, the 
winding of the S9B relay 5200, and thence over 
a chain circuit consisting of the armature 3 and 
back contact of the SB relay 52 and similar 
contacts of the remaining S-B relayS, conduc 
tor. 435, armature 2 and front contact of the 
APA relay 4.894 to the ground on the KM5 con 
ductor 2007 derived from the reader contact K. : 
The SBB relay 5299 locks to battery connected to 
its armature 2 and front contact, and when the 
APA relay 4804 is released after the operation of 
the APD relay $833, a holding resistance 684 is 
inserted in the ground path. The APA relay 4804: 
also connects the APC relay through its front 
contact, and armature 5 to the ground oil the 
H32A conductor 2.38 so that the APC relay oper 
ates in the next open period of the reader. The 
APC relay 588 locks itself through the back 
contact and armature of the LLA relay 2893 to 
the ground supplied at the front contact and ar 
nature of the LKE relay 2393. The APC relay 
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483 switches the lead which operated the A2 
relay 2902 so that in the next closed period of 
the reader it operates the A2S relay 4803 instead 
of the A2 relay. The APC relay 4800 disconnects 
the reader step relays from the RSE and the RSO 
leads, at its armatures and 4, from the perfora 
tor connector relays. The operation of the APC 
relay operates the APD relay 48(3 from a ground 
supplied at armature 3 and front contact of the 
S9B relay 528. When the APD relay 4803 oper 
ates, it releases the APA relay 4804 and locks 
itself to the ground supplied by armature 5 and 
front contact of the APC. relay. 809. The RSE 
and RSO leads from the contacts of the PD0 
to PD9 relays (Fig. 50) are now connected to 
gether at armatures 2 and 3 and their front con 
tacts of the APC relay 889, and connected 
through the arnature 2 and front contact of the 
APD. relay to the winding of the SS relay 4:2. 
Ground extended from the armature to and back 
contact of the WSA-C relay 43 is now ex 
tended through the front contact and airmature 
6 of the ME relay over the TTM conductor 
through armature 6 and front contact of the 
APD relay 4803, conductor 4889 to the winding of 
the TTM relay 3799 which now becomes operated. 
At the beginning of the next closed period of 

the reader, the A2S relay 4805 operates over the 
path previously used to operate the A2 relay 2982. 
Ground supplied by the H2 reader contact over 
conductor 200 is now extended over armature 
and front contact of the A2S relay 4808, the 
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HM2A conductor, armature 5 and back contact 
of the WSt A-C relay 436 , the HM2A conductor 
leading to the back contact and armature 2 of 
the S3s relay. 53e3, and thence through a chain 
circuit, to the front contact and armature of 
the S&B relay 5280, and thence to the winding of 
the S A relay 5282. This causes the operation of 
the S.A. relay which thereupon locks to the 
ground supplied by arrature 6 and front contact 
of the E.K. relay 2808. The A2S relay 4806 also 
connects the reading check path extended over 
the CE2 conductor. 2898, through armature 2 and 
front contact of the A2S relay £806, the CK3 con 
ductor, over armature 4 and back contact of the 
WS: A-C relay 533, the CK3A conductor to the 
back contact and armature 5 of the S9B relay 
536, thence in a chain circuit over similar ar 
matures and contacts of the other S-B relays, 
to the front contact and armature 4 of the SOB 
relay 5233, conductor 5293 to the winding of the 
PA9 perforator 0 connector relay 5100 so that 
the perforator magnets of the perforator 0 are 
now connected to the leads over which they will 
be operated to perforate this first line of tape 
identity. The twenty-eight perforating magnets 
of perforator 0 are now carried to their corre 
sponding reading relays through the K Series 
checking relays shown in the left-hand portions 
of Figs. 39, 45 and 51. Those magnets whose 
reading relays are operated are connected to the 
perforating contacts on the reader. The A2 per 
forating magnet, by way of example, is connected 
from the PA2 reader contact, over the PA2 lead 
29 through the armature 3 and front contact 
of the A2S relay 836, the PA conductor 480, the 
arnature and back contact of the WSD relay 
4802, the armature and back contact of the 
WS2 relay 439, the PA2 conductor 4306 through 
the winding of the KAO relay $900, the correr 
sponding contact of the perforator connector re 
lay 553 to the A2 perforating magnet 54 5. The 
B and B perforating imaginets are operated by 
the FBi and PBi reader contacts through the 
front contact and armature 5 of the Bi relay 
2963 and the firoint contact and armature 3 of 
the Bf reading relay 294, respectively. 

if the circuits of Figs. 56 and 57 are used, then 
the C, D, E and F perforating magnets are op 
erated directly from the C, D, E and F reading 
relays in the same manner as that just explained 
in connection with the B reading relays. If, on 
the other hand, the circuits. Of FigS. 38 and 44 
are used, then the paths between the reading 
relays and the perforating magnets have to pass 
through the armatures of certain relays Such as 
the CAR, relay 3803, the DAR relay 3834, the 
EAR relay 335 and FAR relay 3886. These re 
lays are normally operated at this time. So that 
the path for the C digit code conductors is, by 
way of example, from the PC reader contacts, 
thence through the front contact and armature 3 
of the C7 relay 336 and the front contact and 
armature 6 of the C2 relay 3392 (the C digit must 
express the value 9 at this time), thence through 
the armatures 5 and 3, respectively, of the CAR 
relay 3833 and their front contacts to the wind 
ings of the KC and KC2 relays, respectively. 
The manner in which the CAR, DAR, EAR and 

FAR relays are operated at this time may be 
traced as follows: Ground . is extended over 
armature B and front contact of the MON relay 
£783, the SCA conductor 9, amature and 
back contact of the LECE relay A382, the arma 
ture and back contact of the MUSA relay 4403, 
the armature and back contact of the OFSM 
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relay 4404 to the winding of the CAR, relay 3803. 
The . Other similar relays are : operated in the 
Same manner so that the paths from the reading 
relay contacts through Fig. 38 are in effect ex 
actly the same as the paths through Fig. 56. 
Eleven perforating magnets, therefore, operate 
perforating the code 2891XX on output tape 0. 
The corresponding series relays KA2, KB, KB, 
etc. operate, and the PD perforator register 
relay 5406. also operates. This relay is not re 
quired When spreading entries on all output tapes, 
and its locking circuit is open since the LN2 relay 
2807 and LN5 relay 2809 are all normal. When 
the J make contact. On the reader closes approx. 
imately .008-second after the start of the reader 
closed period, the PAM perforator advance mag 
net 5405 is operated through the series relay PK3 
54.66 and a contact of the PA) connector relay 
5f 00. When the perforator series checking relays 
have: Operated, the perforating check lead is 
closed, operating the SS relay. 4862 as herein 
before described. At the end of the closed period 
of the reader the SOB relay 5200 releases. During 
the open period of the reader, ground from a 
reader back contact H8 through the front contact 
and armature 6 of the RCD relay 200 places 
ground on conductor 2G08, which is extended over 
the back contact and arnature 4 of the APA 
relay: 484, the ai'nature 6 and front contact of 
the SS relay 4802, thence to the armature 2 
and back contact of the SSA relay 5392 and in 
a chain circuit of similar arrinatures and contacts 
to and including the S2A relay 5264, thence over. 
armature 2 and front contact of the SA relay 
5202 to the winding of the SB relay 520. The 
SB relay operates and locks to a reader make 
contact or through the SS and the RS-3 relay 
to a ground Supplied by the Si3A relay as here 
inbefore described. The S13 relay prepares the 
operating path for the A2S relay 4806, and for. 
the connector relays for perforator number 1. 
At the start of the next reader closed period the 
SS relay 882 releases and the A2S relay 4833. 
and the S2A relay. 5204 operate. The A2S relay 
now operates the PA connector relay. 502, thus 
cutting in perforator number 1. At the end of 
the closed period, the SS relay is again operated 
and the SIB relay 520 releases. At the start 
of the next reader open period the S2B relay 
525 operates. The circuit continues in this 
manner perforating the code 2891XX on each of 
the ten output tapes. When the A2S relay -489S 
Operates at the start of the reader closed period 
for perforating the 2891XX on tape number 9, 
ground from reader contact H2. Over conductor 
200, through armature and front contact of 
the A2S-relay 4806, armature 5 and back contact 
of the WSA-C relay 430, the front contact 
and armature of the S9B relay 53, conductor 
5303, front contact and armature of the APC 
relay 4809, conductor 483 is extended to the 
armature of the ILA relay 2803 to cause its 
operation. This relay locks over its armature.3 
and front contact to ground supplied by the 
front contact and almature of the IK relay 
2800. The perforating check lead operates the 
RS-3 relay in a circuit from the front contact 
and armature 3 of the PD9 relay, the RSO lead 
5062, the armature 7 and back contact of the 
WSA-C relay 430, conductor 434 to the Wind 
ing of the RS-3 relay. 800. The SS relay 4802 
does not operate for perforator 9. The RS-3 
relay, however, is prevented from stepping the 
reader since the connection between the RS (d) 
lead and the RS (b) lead, normally closed by the 
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armature 8 and back contact of the TIS relay. 
2692, is held open at this time. The RS -3. 
relay locks to the HB9 conductor, which derives 
ground from the H3 reader contact so that the 
RSt-3 relay will remain locked through this 
open period. The RS1-3 relay shunts the tim 
ing condensers f4 to through its front contact 
and arnature 7, and atempts to shunt down the 
RSR relay i482 by applying-ground to the RSB . 
conductor, but this is prevented by the opened 
back contact and armature 8 of the TIS relay. 
2602. With the LLA relay 2803 and the RS -3. 
relay 866 operated, the APC relay 4800 and the 
LKf relay 2859 are now only locked to the reader. 
make contacts, their other locking paths having. 
been opened. At the end of the closed period 
for perforator 9, the following relays release: 
The AS2 relay 4806, the PA9 relay 5103, the S9B 
relay 5300, all of the perforating magnets, the . 
LLA relay 2803, the LK relay 2800 and the PL 
relay. 506. The release of the APC relay 4800 
releases the APD relay 4803, and the release of 
the LKf relay 2800 opens, the circuit of the S9A, 
relay 5302. The PAM magnet associated with the 
number 9 perforator releases shortly after the 
end of the closed period when the reader contact 
J OpenS. At the start of the open period, ground 
from the reader contact K3 through front contact 
and armature. 8 of the RCD relay 280i, conductor. 
2833, the front contact, and armature 4 of the 
TIS relay 2602, conductor 2566, armature land 
front contact of the RS1-3 relay, 800, the P0 
conductor. 808, the armature 2 and back contact: 
of the WSP relay, 1609, and thence in a chain. 

: circuit to armature 2 of the W2 relay 507, thence. 
through the front contact thereof, armature. 3 
and front contact of the W2A relay 50 is now 
extended to the winding of the PL2 relay 1508, 
thereby causing the operation of this line-2 relay. 
which has the duty of synthesizing the second 
line of tape identity to be perforated on the out 
going tapes. The PL2 relay operates and locks 
over the same path, which previously held the 
PL relay. 
The arrangement provided herein to meet: the 

difference between the circuits of Fig. 57 and 
Fig. 44 should be noted. Under the previous ar 
rangement as shown in Fig. 57, no provision is. 
made for operating the SSLA relay 4S 3 in Fig. 
46 with the circuits of Fig. 44 provided, however, 
the operation of the SSL relay 4400 will result 
in the operation of the SSLA relay 46 3. 

Let it be assumed that a message unit tape is 
placed in the reader and the Sort switch is sad 
justed on its second thousands position. Under 
the old arrangement the tape index will be auto 
matically perforated as 16- while under the new 
arrangement the tape index will be produced as 
10. It will be noted that upon the operation of 
the PL relay 506 the four PTT conductors are 
grounded. In each case the PTT conductor 
through the Tape Type switch arm 4,602 will 
ground the EC conductor and the PTT2 con 
ductor connected to the Tape Type SWitch. arn 
4603 will ground the Ef conductor to express the 
digit 1 in the E relays. With the SSLA relay. 
4613 in its normal position the PTT3 conductor 
through the Sort switch arm A604 on its number 
7 terminal will ground the F4 conductor, but the 
PTT4 conductor through the Sort switch arm. 
4SG6 will extend the ground through the arma 
ture 2 and back contact to the F2 conductor. so 
that the F digit reading relays will express the 
digit 6. In this instance, a number 16 type-tape. 
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is produced, which will be accepted and proc 
essed by the Summarizer. 
In accordance with the present invention, how 

ever, the SSLA relay 463 will be energized so 
that the PTT4 conductor will extend ground 
through the Sort switch arm 4604, the armature 
2 and front contact of the SSLA relay 463 to the 
F conductor whereby the digit 0 is produced in 
the F digit reading relays and a type 10 output 
tape results. This tape is one which will be ac 
Cepted by the Sorter when the Sort Switch has 
been adjusted to its central office position. In 
this case, through the operation of the SSLA 
relay 463, the PTT3 conductor through the Sort 
Switch arm 4604 in its central office position will 
extend a ground through the armature 3 and 
front contact of the SSLA relay 46 f3 to the F4 
conductor, while the PTT4 conductor through 
the sort switch arm 4606 will extend a ground 
through armature f and front contact to the F2 
conductor whereby the digit 6 will be expressed 
So that the output will be a type 16 tape ac 
ceptable by the Summarizer. 
13.03 SPREADING MARKER GROUP 
With the PL2 relay 508 operated, a new set 

of reading relays is energized to synthesize the 
Second line of tape identity to be perforated in 
the outgoing tapes, namely, 2892XX. The A, B 
and C digit relays will be operated as before. In 
this case, however, armatures f and 2 of the 
PL2 relay 508 will ground the DO and D2 leads 
to express the value 2 in the D digit reading re 
layS. The E and F digits which represent the 
marker group are under control of the Marker 
Group Tens and Marker Group Units switches, 
respectively, armatures 9, 10, and 2 of the 
PL2 relay 508 ground the four PMG conductors 
of which the PMG? and PMIG2 conductors lead 
to Marker Group Tens switch arms 4205 and 
4206, respectively, and the PMG3 and PMG4 con 
ductors lead to the Marker Group Units switch 
arms 4207 and 4208, respectively. Simple in 
Spection of the connections to the terminals 
traversed by these switch arms will indicate the 
manner in which the E and F digit relays are 
operated in accordance with the setting of these 
Switches. This second line 2892XX is then spread 
on the outgoing tapes in the manner hereinbefore 
described. During the first closed period of the 
reader, the A2 relay 2902 operates and causes the 
operation of the APA relay 4804 and the LKf 
relay 2800. The APA relay 4804 operates the 
S9B relay 5200 and the APC relay 4800 and the 
APD relay 4803 operate during the open period. 
The next ten closed periods are used to spread 
the line on the ten perforators. At the end of 
this process, the PL2 relay 598 releases and the 
PL3 relay 509 operates. 
13.04 SPREADING FIRST RECORDER 
With the PL3 relay 509 operated, the read 

ing relays are now energized in a new combina 
tion. Armatures and 2 of the PL3 relay cause 
the Operation of the D and D2 reading relays 
So that the 2893 code is expressed in this instance. 
The armatures 9 to 2, inclusive, of the PL3 re 
lay 1509 place grounds on the PFR conductors ex 
tending to the First Recorder Tens and First 
Recorder Units switch arms. The PFR and 
PFR2 conductors lead to the First Record Tens 
SWitch arms 43 and 4f 4, respectively, while 
the PFR3 and PFR4 conductors lead to the First 
Recorder Units switch arms 4 f5 and 46, re 
Spectively. Again a simple inspection of the con 
nections to the terminals for these switch arms 
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will show the manner in which the E and F digit 
reading relays are operated in accordance with 
the setting thereof. The E and F digits which 
represent the first recorder are controlled by the 
First Recorder Tens and First Recorder Units 
Switches, respectively. With these Switches off 
normal, as they are for office and first thousands 
SOrtS, the E and F digit reading relays corre 
Sponding to the Settings are operated. On other 
SOrtS where the Switches are in Off position, the 
E2, E1, F4 and F relays are operated to prepare 
the code 90. This line is spread as described 
above. At the end of the process, the PL3 relay 
f509 releases the PL4 relay 5 to becomes op 
erated. . 
13.05 SPREADING LAST RECORDER 
With the PL4 relay 50 operated, the fourth 

line of tape identity for the last recorder Will be 
Synthesized through armatures and 2 of this 
relay. The D0 and D4 conductors will be 
grounded to operate the corresponding ID: digit 
reading relays so that the line 2894 is prepared 
in a manner similar to that hereinbefore de 
scribed. The armatures 9 to 2 of this relay 
ground the four PLR conductors leading to the 
Switch arms of the Last Recorder Tens and the 
Last Recorder Units Set-up Switches. The PLR, 
and PLR2 conductors lead to the Last Recorder 
Tens SWitch arm A299 and 420 while the PLR3 
and PLR4 conductors lead to the Last Recorder 
UnitS Switch arms 42 and 422, respectively. 
In the manner similar to that heretofore de 
Scribed, the contacts reached by these switch 
arms are connected to the E and F digit reading 
relays So that the E and F relays corresponding 
to the switch settings are operated. With these 
Switches off normal, as they are for office and 
first thousands Sorts, the E and F digit reading 
relayS will be operated in accordance with the 
particular Setting of these switches. On other 
Sorts where the Switches are in Off position, the 
E2, E, F4 and F7 relays are operated to prepare 
the code 90. This line is spread as described 
above. At the end of the process the PL4 relay 
510 is released and the PLF relay 5 f is operated 

in its stead. 
13.06 SPREADING OFFICE 
With the PL5 relay 5 operated, the digit 

reading relays will be energized in another com 
bination. Armatures and 2 of the PL5 relay 
will cause the operation of the Di and D4 relays 
to express the code 5 so that the first four digits 
of this code 2895 will be expressed as hereinbe 
fore. Arnatures 9 and 0 of this relay will 
ground the F4 and F7 leads whereby the F digit 
Will be invariably expressed as O. The arma 
tures and f2, however, ground the POF con 
ductors So that through the POF conductor the 
Central Office Switch arm 4 if 7 is grounded and 
through the POF2 conductor, the Central Ofice 
Switch arm 48 is grounded. Through these 
two Switch arms the E digit reading relays will be 
Operated to record the digital value expressed by 
the Setting of the Central Office set-up switch. 
On Office Sort, each tape is given an office digit 
corresponding to the number of its perforator. In 
this case the central office set-up switch is set 
to Off position but the POF and POF2 conduc 
tors are extended through the armatures 2 and 3 
of the OFB relay 3602 to the EX and EY con 
ductors, respectively, leading to the spread con 
trol relays, Such as the armatures 6 and 5, respec 
tively, of the S0B relay 5260. Hence, when the 
SOB relay is operated, the EX and EY conductors 
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grounded cause the operation of the E4 and E7 
relayStorexpress the digit 8 corresponding to the 
perforator O on which this line will be perforated. 
In like manner, when the S9B relay 5309 is op 
erated, grounds will be extended over the EX and 
EY conductors, thence through armatures 7 and 
8 of the S9B relay 530 to ground the E7 and E2 
conductors, respectively, to express the value 9. 
The reading check path normally through the 
armature and contact network of the E digit 
reading relayS is shunted in a circuit froy con 
ductor 3005, the front contact and armature 5 of 
the W2A relay 1504, conductor 512, armature 3 
and back contact of the APC relay 4808, conduc 
tor. 485 which is connected to the CKE conduc 
tor leading out of the E digit reading relay check 
path. This connection is provided to allow the 
operation of the APA relay 4894. This is neces 
sary because the E digit reading relays do not 
operate until after the SB relay 52 operates. 
This line is spread as described above. At the 
end of the process, the PLS relay 5 is released 
and the PL6 relay. 53 is operated in its stead. 
13.0 SPREADING THOUSANDS RANGE 
With the PL6 relay 5i 3 operated, the 2886 line 

is synthesized, the armatures i and 2 of this re 
lay causing the operation of the D2 and D4 relayS. 
The armatures 9 to 12, inclusive, of this relay 
ground the PTH conductors. The PiFi coin 
ductor is connected to the ilhousands First 
Switch arm 4) and the PTH2 conductor is con 
nected to the Thousands First Switch alm 4) . 
Inlike manner, the PTH3 and PTH4 conductors 
are connected to the Thousands Last Switch arms 
47.02 and 4703, respectively, and the contacts ac 
cessible to these switch arms are connected to 
the E. and F digit reading relay conductors so 
that these reading relayS may be operated in ac 
cordance with the setting of these two set-up 
switches. The E and F digits which represent 
the first and last, thousands are under contio 
of the Thousands. First and housands Last 
switches, respectively, on all sorts except second 
thousands. when they are under control of the 
STH relay 3608. With these switches off normal 
as they are for units, tens and hundreds sorts, 
the E and F digit relays corresponding to the 
Switch settings are operated. With the Switches 
in the Off position as they are for office and first 
thousands Sorts, the E2 and ET, F4 and Fi relays 
are operated to perforate the code 90. these 
Same-relays aire also operated through the arria 
tures to 4, inclusive, of the SiH relay 3608. On 
the second thousands Sort regardless of the po 
sitions of the Switches which aire off normal in 
this case. This line is spread as described above. 
At the end of the process the PL6 relay 53 re. 
leases and the PL relay 54 operates in its 
Stead. 
13.08 SPREADING DAY'S OF ROUN 
With the PLT relay 54 operated the reading 

relays are now energized in another combination. 
Armatures and 2 of this relay place grounds on 
the DO and ID conductors to express the digit 7. 
Armatures and 2 cause the operation of the 
E4 and E relays to express the digit 0, and arma 
tures 9 and 9 ground the F and F2 relays to ex 
press the digit 0, so that this line is invariably 
perforated as 2897 00. This line is spread as de 
Scribed above. At the end of the process the 
PLT relay 5:4 releases and the PL8 relay 55 
operates in its stead. 
i3:09 'SPREADING TAPESECTION AND ROUND 
With the PL8 relay 55 operated, the reading 
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relays will be energized in another combination. 
Armatures and 2 of this relay will cause the 
operation of the D and DT relays to express the 
digit 8. The armatures 9 and 0 will ground the 
EY and EX conductors, respectively, so that the 
Edigit will be recorded to correspond with the 
perforator on Which the line is at the time being 
perforated. The EX and EY conductors, as be 
fore pointed out, are extended by the SB to S9B 
relays and thence to the windings of the E digit 
reading relays. Each tape thus receives a tape 
section digit corresponding to the number of its 
perforator. The armatures and 2 of the PL8 
relay 55 place grounds on the PRD conductors 
leading to the Round Switch. The PRD and 
PRD2 conductors are connected to the Round 
SWitch arm 460 and ther Round Switch arm. 
4608, respectively, and the contacts accessible: 
thereto are connected to the F digit reading re 
lays. The F digit which represents the Round is, 
therefore, controlled by the Round Switch. The 
reading check lead again is carried around the 
Elreading relays through the back contact and 
armatule 8 of the APC relay 4800 and the arma. 
ture 5 and front contact of the W2A relay 50 
in the manner hereinbefore described to permit 
the APA relay 4804 to operate. This is necessary 
again because the E relays do not operate until 
after the SOB relay 5200 has operated. This line 
is spread as described above. At the end of the 
process, the PL8 relay 55 releases and the PL9 
relay 56 operates in its stead. 
3.10 SPREADING, MONTA 
With the PL9 relay 516 operated, the reading 

relays will be energized in another combination. 
The armatures and 2 of this relay will ground 
the D2 and D7 leads to cause the D2 and D1 
readings relays to operate to express the value 9. 
The armatures 9 to 2, inclusive, will place 
grounds on the PMO conductors. Of these, the 
PMOI and PMO2 conductors are connected to 
the Month Tens switch arm 4699 and 460, re 
spectively, and the PMO3 and PMO4 conductors 
are connected to the Month Units switch arms 
46 and 45 2, respectively. The contacts 
reached by these switch arms are connected to 
the E and F reading relay conductors so that the 
E and F reading relays may be operated. The E 
and F digits which represent the month are thus 
controlled by the Month Tens and Month Units 
switches. This line is spread as described above. 

During the closed period of the reader follow 
ing the operation of the PL9 relay 56, the EP 
relay 6 is operated from the KM3 conductor 
284, over the front contact and armature 5 of 
the PL9 relay. 56. The EP relay operates and 
locks over its armature 3 and front contact to 
the WI Conductor Which derives ground from the 
front contact and arnature 4 of the TIS relay 
262. The operation of the EP relay 6 2. also 
releases the W9, relay 57. 
After the operation of the EP relay 8 f, the 

23B relay 302 and the 28C relay. 300 will be 
locked from reader contact H, front contact and 
armature 2 of the RCD relay 20) , conductor 
2969, front contact and armature 4 of EP relay 
6f , armature 5 and front contact of TIS relay 

2602, the 28CL conductor 283, the front contact, 
and al'mature 5 of the 28C relay 3 f OO to the Wind 
ing thereof and the front contact and armature 
6 of the 28C relay 300, the 28BL conductor 
through armature and back contact of the MTI 
relay 260 to the winding of the 28B relay 302. 
Another path for locking the 28B and 28C relays 
may be traced from the front contact" and arma 
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ture of the LK relay 2800, the back contact 
and armature of the RS-3 relay 800, the 
back contact and armature 8 of the RS2-4 re 
lay 80, the Gif A conductor 2009 which may 
be traced to the back contact and armature of 
the APD relay 4803, thence over the 28CL con 
ductor 263 for locking the 28B and 28C relayS. 
A third path may be traced from ground, the 
front contact and armature 7 of the LK relay 
2800, through armature and back contact of the 
LLA relay 2803 to conductor 2009 and thence over 
the path just traced through the back contact 
and armature of the APD relay 4803. The EP 
relay closes the circuit of the step magnet of the 
reader by effectively closing the circuit opened 
at armature 8 and back contact of the TIS relay 
2602. The armature and front contact of the 
EP relay 61 establishes a connection between 
the RS (b) conductor through the RS(C) conduc 
tor, the back contact and armature 4 of the CRK 
relay 802 to the RS (a) conductor. Therefore, 
when after the operation of the EP relay even 
though the TIS relay is operated the operation of 
the reader step RS-3 relay 800 will result in 
the stepping of the reader. Thus, when the RSl 
relay is operated at the end of the Spreading of 
this ninth line of tape identity information, the 
reader will be stepped off the last line of tape 
identity on the input tape. During the Open 
period of the reader a circuit will be established 
from the K3 contact, front contact and armar 
ture 8 of the RCD relay 200, the conductor 
2003, the front contact and armature 4 of the 
TIS relay 2602, the PX conductor 2606, the back 
contact and armature of the W2A relay 50 to 
the PO conductor 808, or alternatively from the 
PX conductor 2606 through the armature and 
front contact of the RS-3 relay 800 to the P0 
conductor 898, thence through the arnature 2 
and back contact of the WSP relay 69, the 
armature 2 and front contact of the EP relay 
6 , the TIE conductor 67, the back contact 
and armature 2 of the PTI relay 370, the TIE 
conductor 372 to the Winding of the TIE relay 
2605. The TIEA relay 2600 operates directly 
from the armature 4 and front contact of the Tai 
relay 2605. 

After the last line of tape identity 28992KX has 
been spread, the APC relay 4809, the APD relay 
4803, the LK relay 28 and the PL9 relay 56 are 
released. The operation of the EP relay 6 also 
results in the extension of a connection from 
ground, arnature 6 and front contact of the EP 
relay f6, the TIC conductor 68, through the 
arnature and back contact of the TICA relay 
347 to the Winding of the TIC relay 3400. The 
TIC relay locks in a circuit from ground, arma 
ture and front contact of the MON relay C3, 
the back contact and armature of the SKP re 
lay 27 O6, thence over the TICL conductor 270, 
the back contact and armature 4 of the CL 
relay 3409, the front contact and armature of 
the TIC relay 3400. The operation of the TIC 
relay is, as its name implies, an indication that 
the tape identity has been checked. The TIE 
and TIEA relays indicate that the tape identity 
has been checked and perforated. The TIE re 
lay releases the TIS relay 2692, and locks to 
ground Supplied by the airmature and front 
contact of the MON relay i3. The TIE relay 
2605 also operates one of the relays of Fig. 57, 
such as the US relay 500 or alternatively if the 
Fig. 44 is being used, one of the corresponding 
relays such as the US relay 40?. The circuit for 
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88 
front contact and armature 5 of the TIC relay 
3400, over the SR conductor 344, the armature 6 
and front contact of the TIE relay 2605, the con 
ductor 262, thence over the Sort switch arm 
4005 set on its number 4 terminal corresponding 
to units sort conductor i006 to the Winding of the 
US relay 570. In case the circuit of Fig. 44 is 
being used, then the conductor O 6 may be 
traced through the arrnature 2 and back contact 
of the SSL relay 440 to the winding of the US 
relay 44. The TIEA relay 2600 opens the oper 
atting path for the FT? relay 2304. The TIS relay 
2602 releases the ME relay 4903, the W2A relay 
1591, the TTM relay 3709, the EP relay 6 , the 
B and B relays and remove the shunt from 
the TI relay 2200. The release of the PL9 relay 
156 releases the C, D, E and F digit reading re 
lays. The release of the ME relay operates the 
RCA-B-C connecting relay 902 thus connect 
ing all Of the reading relays to their correspond 
ing reader contacts. 
14. PROCESSING CALL ENTRIES 
14.1 PREPARENG FOR CAL ENTRIES 
With the TIC, TIE and TIEA relays operated 

the circuit is ready to handle call entries. Some 
One of the Sort SWitches in Fig. 57 or Fig. 54 is 
operated as described to prepare the circuit for 
Sorting. An extra reader cycle is passed follow 
ing the perforating of tape identity to permit the 
release of the relays involved in this process, and 
to allow the reader connector relay 962 to op 
erate. A circuit may now be traced from ground, 
leader contact, K5, the KM3 conductor 2004, the 
armat.Ure 0 and back contact of the 28C relay 
399, through the armature A and front contact 
of the PCA relay 307 operated as hereinbefore 
described to the winding of the PCB relay 308 
to cause the operation of this relay, which now 
locks through its armature 2 to the front contact 
and armature 2 of the PCA relay 3:07. The hold 
ing circuit for the PCA relay is now transferred 
from the grounded conductor 76 to the KMA 
conductor depending upon the K6 reader contact. 
At the end of the closed period of the reader, 
the PCA relay releases and in turn releases the 
PCB relay. While the PCA relay 307 is operated, 
the SC relay 5702 or SC relay 407 is prevented 
from operating. As Soon as the RCA-B-C 
reader connector relay 902 operates, the reading 
relays Operate. The SC relay operates when the 
PCA relay 307 releases, in a circuit from ground, 
armature f and front contact of the RCA-B-C 
relay 962, the SCA conductor, over armature 
and back contact of the LK2 relay 2804, the SC 
conductor, the arnature 5 and back contact of 
the PCA relay 37, to the winding of the SC 
relay 5702, or alternatively to the winding of the 
SC relay 4607. The release of the PCA relay 
307 also causes the operation of the LK relay 
280 in a circuit from the FIS reader contact, the 
front contact and armature 3 of the RCD relay 
200i, the HMG conductor, the armature 3 and 
back contact of the AO relay 290, the front con 
tact and armature is of the A2 relay 2902, the back 
contact and armature 3 of the A relay 290, the 
LK conductor 2905, the armature 3 and back 
contact of the PCA relay 30, the LK conductor 
3 to the winding of the LK relay 2800 which 
thereupon locks in a circuit from ground, the 
front contact and airmature 3 of the ST3A relay 

5, the back contact and armature 6 of the 
LLA relay 2803, the armature 4 and front contact 
of the LK relay 2800. 
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14.2. FIVE-LINE ENTRY 
14:21 FIRST LINE 
There are two types of five-line entries. The 

detail entry which is identified by a i for the A 
digit of the first line is found on toll, message 
unit detail and observing tapes. It is the only 
type of call entry on toll and message unit de 
tail tapes. The unanswered call entry, which is 
identified by a 3 for the A digit of the first line, is 
found only on observing tapes. Except as de 
scribed above where on the first call entry follow 
ing tape identity an extra cycle is allowed, one 
reader cycle is used per line of entry. During the 
first closed period of the reader the reading re 
lays operate. If the A digit is 1, the LK relay 
2800 is operated from ground through reader con 
tact H6, front contact and armature 3 of the 
RCD relay 2001, the HM4 conductor, the arma 
ture. 3 and back contact of the AC relay. 2900, the 
back contact and armature 3 of the A2 relay 
2902, the front contact and armature 2 of the Al 
relay 2901, the LKIA conductor and thence 
through either armature 2 and front contact of 
the OBS relay 3300, or armature and front con 
tact of the DET relay 3307, the LKÍ conductor 
2905, the armature 3, and back contact of the 
PCA relay 3 OT, the LK? conductor. 3 of to the 
winding of the LK relay 2880. If the A digit 
is 3 the path is from the reader contact and over 
the HM4 conductor as before, thence through 
the armature 3 and front contact of the AO relay 
2900, armature 2 and front contact of the A2 re 
lay 2902, the LKAB conductor, through the arma 
ture and front contact of the OBS relay 3300, 
the LKC conductor, the front contact and arma 
ture 2 of the A relay 290i and thence over the 
path previously traced from this point to the 
winding of the LK relay 2800. LK locks in the 
path heretofore described and operates the LN5 
relay 2809 in a path from ground, armature 6 
and front contact of the LKf relay 2890, arma 
ture 5 and back contact of the LK2 relay 2804, 
the LNG ground 2395, the back contact and 
armature 6 of the 28B relay 302, the LN conduc 
tor 303, the front contact and armature 8 of the 
Al relay 290 , the LN5 conductor to the winding 
of the LN5 relay 2899. The LN5 relay operates 
and locks to the ground supplied by the armature 
6 and front contact of the LK relay 2800. 

In order to select the proper perforator on 
which to perforate the entry, one set of perfo 
rator connector relays is operated correspond 
ing to the Sorting digit. In accordance with the 
altirangements shown in Figs. 56 and 57 the Sort 
ing digit is B for office sort, C for first or second 
thousands sort, D. for hundreds sort, E for tens 
SOrt and F for units sort. In accordance with 
the modified arrangement involving the features 
of the present invention as shown in Figs. 38 and 
44, the sorting digit is C for office sort, D for 
thousands sort, E for hundreds sort and F for 
units Sort, these digits being reached through a 
shifted arrangement whereby the sorter attempts 
to reach the points originally designated for this 
purpose. One of the relays of Fig. 57 or one of 
the corresponding relays of Fig. 44, is already 
Operated depending upon the position of the 
Sort switch. The perforator connector relays are 
operated through the reading check lead for 
which ground originates either at the reader con 
tact G through the arnature of the RKA relay 
80 in normal position, or reader contact G2 
through the armatures of the RKB relay 809 
in operated position. The check lead 805 is ex 
tended through the front contact and armature 
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f of the RCD relay 2001, conductor 2005, arma 
ture 3 and back contact of the AL relay 400, 
the CK leads 408, thence through the two-out 
of-five check circuits of the F, E, D, C and B digit 
reading relays, conductor 2908 through the back 
contact and armature 4 of the LK relay 2804 to 
conductor 2808. If at this time the A digit is 1, 
the check lead may be traced through the back 
contact and armature 5 of the A2 relay 2902, 
the front contact and armature 4 of the All relay 
290 t, the back contact and armature 4 of the 
AO relay 2900, the AD conductor 33 4, thence 
through either an armature and front contact of 
the OBS relay 3300 or an armature and front 
contact of the DET relay 3307, the conductor 
3305, over the BC conductor to the B reading 
relays. If the A digit is 3, the path is through 
the front contact and armature 6 of the A2 relay 
2902, the front contact and armature 6 of the 
A? relay 290?, the front contact and armature 
6 of the AO relay 2902, the AD3 conductor and 
thence through the front contact and armature 
T of the OBS relay 3300 and then the armature 
6 and front contact of the OBS relay 3300, again 
to the BC conductor 3305 to the B relays. If the 
entries are to be sorted by office, the perforator 
connector relays are operated directly by the 
leads from the Brelays through the contacts 
of the OFS relay 5703, or the OFS relay 4408 
and the companion SC relay 5702 in one in 
stance and the SC relay 4407 in the other. Un 
der this arrangement the number of the perfo 
rator selected corresponds to the number re 
corded for the B digit on the input tape. The 
BD lead 2909, in effect the BD8 lead, is closed 
through a contact of one of the relays of Fig. 
33. If the entries are to be sorted by thousands, 
hundreds, tens or units, the BX relay 570 or 
4402 will be operated through an armature f 
and front contact of the thousands, hundreds, 
tens or units relay by the ground extended for 
the operation of such relay and, therefore, all ten 
leads from the B digit reading relays will be tied 
together by the front contacts of the BX relay 
570 l. This lead is then connected through the 
front contact and armature 2 of the THS relay 
5704 to the CC conductor leading to the C digit 
reading relays, and through corresponding con 
tacts of the HS, TS and US relays, to corre 
sponding conductors leading to the D, E and F 
digit relays, respectively. The perforator se 
lector thousands corresponds to the thousands, 
hundreds, tens or units digit recorded on the in put tape. 
The perforator connector relays such as the 

PAO relay 5:00 connect the twenty-eight perfo 
rating magnets in series with checking relays 
through their corresponding reading relays to a 
group of reader make contacts so that those mag 
nets corresponding to operated reading relays 
operate, perforating the line read on the input 
tape on one of the output tapes. 
The arrangement shown on Figs. 38 and 44 

should be noted. If the Sort switch has been 
set to sort by tens then the TS lead to armature 
3 of the SSL relay 4409 will be grounded. Ef a 
message unit tape is being used as the input tape 
either by itself or in combination with the sum 
mary tape so that the MU relay 3302 or the 
MUAS relay 3303 is operated, then a ground will 
be extended over the SSL conductor 33 to the 
winding of the SSL relay 4490 so that this relay 
will be operated. Under this condition, the 
ground on armature 3 of this relay will be dis 

75 connected from the tens TS relay 4409 and con 
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nected instead to the winding of the TSM relay 
44. This relay, in turn, extends the ground 
which caused its operation to the winding of 
the US relay 440 So that the code for sorting 
will be derived from the F digit reading relays 
rather than from the E digit reading relays. At 
the same time the ground on the SC conductor 
79 will be extended through the armature 4 

and back contact of the LCE relay 442, the 
armature 4 and back contact of the MUSA relay 
4493, the armature f and front contact of the 
TSM relay 440 to the winding of the FFR relay 
3807, so that the record established in the RE 
relays. Will be transmitted over the F digit leads 
so that this digit will be perforated in the F digit 
place in the perforator instead of the digit which 
has now been taken off through the armatures 
of the US relay 4 and used for the selection 
of the perforator. At the same time ground from 
the SC conductor 9 will be transmitted 
through the back contacts and armatures i, 2 
and 3 of the LCE relay 4402, the corresponding 
arnatures and back contacts of the MUSA relay 
4403, the armatures and back contacts of the 
OFSM relay 4404, the THSM relay 4405, and 
the HSM relay 4406 to the windings of the CAR, 
relay 3803, the IDAR relay 384 and the EAR 
relay 3805 so that the C, D and Edigits are trans 
mitted from the C, D and E reading relays to 
the perforator magnets as read. 

If this is any other kind of tape such as ob 
Serving tape, a detail tape or a summary tape 
which is being sorted, then the SSL, relay 4400 
will not be operated and the sorting procedure 
will be carried out as heretofore, that is, if the 
TS lead is grounded then the TS relay will be 
operated. One point of difference may be noted 
in the case of a summary tape. When the MUS 
relay 3304 is operated, it will transmit a ground 
from its armature T and front contact to operate 
the MUSA relay 4403. The operation of this re 
lay Will have the same effect as the simultaneous 
operation of the TSM relay 440, the HSM relay 
4406, the THSM relay 44C5 and the OFSM relay 
4404, that is, instead of operating the CAR relay 
3803 over its armature f and back contact, it 
causes the operation of the CFR, relay 3898 over 
its armature and front contact. Likewise, it 
substitutes the DFC relay 3809 for the DAR, relay 
3804, the EFD relay 380 for the EAR relay 385 
and the FFE relay 38 for the FAR relay 3886. 
..Thus, each line read from such a summary tape 
will have its C digit derived from the tape section 
number registered in the relays of Fig. 38, its D 
digit derived from the C digit reading relays, its 
E. digit derived from the D digit reading relays 
and the F digit derived from the E digit reading 
relayS. - 

On the observing and detail tape no shift is 
made So that all digits are perforated as read. 
The perforator register relays shown in Fig. 50 

are operated from the H2 reader contact over 
conductor 200 and thence through the number 
lower armature and front contact of the oper 

lated perforator connector relay such as the PAG 
relay 500. A locking circuit for the PD relays 
of Fig. 50 may be traced from ground, armature 
4 and back contact of the LLA relay 2803, the 
front contact and armature 4 of the LN5 relay 
2809 to the conductor 2012 normally grounded 
periodically by the H5 contact, but grounded 
steadily under the condition just described so 
long as the LN5 relay is operated and the LLA 
relay 2803 is normal, or alternatively both the 
RS-3 relay 800 and the RS2-4 relay f80? 
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are both unoperated. The PD relay thus selec 
tively operated remains operated throughout the 
entry to cause the supplementary lines of the 
entry which do not contain sorting digits to be 
perforated on the same tape as the initial line. 
The perforator advance magnet such as the PAM 
magnet 5405 operates in series with its checking 
relay such as the PKO relay 5406 from the reader 
J5 contact over the JM3 lead, the front contact 
and armature C of the RCD relay, the JM3 Con 
ductor, and thence through the lower armature 
2 and front contact of the PAO perforator con 
nector relay 5, 60. If the line perforated checks, 
i.e., if either one or all three A magnets are ener 
gized and two and only two magnets in each 
other digit are energized, one of the reader step 
relays will operate to step the reader. The per 
forating check lead starts its ground on the back 
contact and armature 2 of the PHK relay 5400, 
thence over the conductor 543 and through the 
KA9, KA and KA2 relay contacts in such a Way 
that only one or all three of these relays must be 
operated through the KB, KC, KD, KE and KF 
relays in such a way that two and only two of 
each of these groups must be operated through a 
chain circuit hereinbefore described, which 
checks that one and only one of the PK-relayS 
is operated through a similar checking path for 
checking the operation of one and one only of 
the PD relays of Fig. 50, then through a front 
contact of the operated one of these relays such 
as the armature 2 and front contact of the P0 
relay 5900 to the RSE lead 488 for operating the 
RS2-4 relay 30 l. The RS-3 relay is used 

5 for odd-numbered perforators and the RS2-4 re 
lay 80 is used for even-numbered perforators. 
Perforator 9 operates the RS-3 relay f 80 over 
armature 3 and front contact of the PD9 relay 
5), the RSO conductor through the armature 
8 and back contact of the WSA-C relay 43 
and thence over the RSE conductor 435. The 
operated reader step relay locks to the reader 
back contact H3 SO that it Will remain locked up 
until the end of the reader open period. Either 
one of the reader step relays f899 or 80 will 
step the reader under the present conditions. 
At the end of the closed period, the reading 

relays, perforator connector relays, perforating 
magnets and series relays all release. Shortly 
after the start of the open period, when the 
reader J contacts open, the perforator advance 
magnet such as the PAM magnet 5465 and its 
companion relay, the PKO relay 5405, release, 
since the operation of the reader step relay oper 
ates either the PHO relay 54 or the PHE relay 
5497 to open the perforator advance magnet lock 
ing circuit. Whenever the reader step relays fail 
to operate, the PAM magnet is prevented from 
releasing and stepping the perforator so that the 
line just perforated is not repeated on the output 
tape. The LK2 relay 2804 is operated during 
the open period following the first line, over a 
circuit from ground at a reader back contact H8, 
Over the front contact and alimature 6 of the RCD 
relay 290, conductor 2008, thence through either 
armature 9 and front contact of the RS2-4 re 
lay fat) or armature 3 and front contact of the 
RS-3 relay 800, thence in a chain circuit 
through armatures and back contacts of the L2A 
relay 280, L3A relay 28 and L4A relay 282 
to the LK2B conductor, the armature 0 and back 
contact of the 28B relay 302, the LK2A con 
ductor, the back contact and armature 5 of the 
LLA relay 2803, armature 3 and front contact of 
the LK relay 2800 to the winding of the LK2 














































