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UNITED STATES PATENT OFFICE 
2,558,476 

DESTRICT ASSEMBLER, CIRCUIT 

Warren W. Carpenter, Garden City, and John W. 
Gooderham, New York, N. Y., assignors to Bei 
Telephone Laboratories, Incorporated, New 
York, N. Y., a corporation of New York 

Application January 29, 1947, Serial No. 224,992 
(C. 64-115) 20 Claims. 

1. 
This invention relates to record-controlled ap 

paratus and more particularly to an assembling 
device herein called an asseinbler for reproducing 
With or Without charge items of information on 
One or more records as determined by certain 
character or characters in each cf the items. 
One feature of the invention is an arrangeinent 

Whereby the items of record information are re 
produced on one record, or more than one record, 
as determined by one or in ore characters in each 
of the items. For example, there are certain 
items, or special “entries,' on the inain record to 
be analyzed by the assembler of the present in 
vention which identify the Source of ail the record 
information thereon, and in 3rder that a common 
analyzing apparatus Sibsequently processing the 
records derived from inain records originating in 
different places, may identify the main records 
from which the derived records Were made, such 
Special entries appearing in each main record are 
reproduced by the assembler in each of the de 
rived records. Or again, certain “trouble indicat 
ing' entries in the inain record are placed innine 
diately after certain other entries to indicate to 
the common analyzing apparatus that the latter 
entries Should be discarded when they are reached 
for analysis. Accordingly, the trouble indicating 
entries, when sensed by the assembler, will also 
be reproduced on all of the derived records. 
Yet another feature of the invention is an ar 

rangement whereby certain items of information 
are Sensed but ngt reproduced, the items them. 
Selves being "paSSed by’. Subsequent to sensing, 
either automatically or by means under manual 
control. AS examples, in utilated entries, test 
entries and 'splice pattern’ entries, the latter 
being a number of lines perforated on the main 
record according to a certain code to provide a, 
Section thereof to Which another main record 
tape may be affixed or spliced thereto, will or will 
not be reproduced on the derived records depend 
ing upon the Operation of certain controls in the 
assembler, Said controls being so arranged that 
said entries or any of them may be automatically 
Skipped. In Some cases certain of the entries 
may be skipped partially or en toto by the opera 
tion of certain keys provided in the assembler. 

Still another feature of the invention is an 
arrangement Which permits repeated attempts to 
be made at sensing and reproducing one or more 
items of information, an alarm being given and 
further operations arrested if, within a predeter 
mined period measured by a timing device, all 
attempts at Sensing and/or reproducing the item 
being sensed end in failure. 
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Yet another feature of , the invention is an ar 

rangement whereby if an item of information 
consists of two or noire lines on the original record 
the Same reproducing device is Successively con 
nected to the reading apparatus of the assembler 
for effecting the reproduction of all the lines of 
the ite) on the same record. 
These and other features of the invention will 

be more clearly understood from the following 
daScription, appended claims aid attached draw 
iings in which: 

FigS. 1 to iS inclusive, arranged as indicated by 
Fig. 20, completely disclose the invention; 

Fig. 2 is a schematic indication of certain ele 
ments of the invention; 

Fig. 22 is a schematic indication of the relation 
between the Sensing apparatus (herein called the 
"reader'), the reproducing devices and the con 
trolling elements of the selecting and controlling 
circuits; 

FigS. 23A-23D are four time-diagrams of which 
the Fig. 23A indicates the total period of the 
'Sensing cycie,' the period of the cycle when the 
Sensing pins of the reader are in the sensed per 
forations (at which time certain contacts con 
trolled by the pins are closed) and the period 
When the pins are out (at which time said con 
tacts are open); figs. 23B to 23ID inclusive, indi 
Cate the closed or open position of certain con 
mon contacts controlled by the main shaft of the 
reader, in relation to the closed or open condition 
of the contacts controlled by the sensing pins of 
the reader during a sensing cycle; 

Fig. 24A shows the punch positions of the tape; 
FigS. 24B to 24G inclusive, and Figs. 25, 26 and 

27 show various parts of the record to be analyzed 
and reproduced, while 

FigS. 28A and 33B show typical samples of the 
reproduced record in which the numerals in each 
line of Said records are prefixed to the values in 
dicated, while the X's indicate variable digital 
Values. 

SECTION I.-HE CENTRAL OFFICE RECORD 
In the exemplified form herein shown and de 

Scribed by Way of illustration, the present inven 
tion is intended for sensing a perforated record 
prepared in a typical automatic telephone cen 
tral Office by the circuits and apparatus shown 
and described in the copending application of 
W. W. Carpenter and R. A. Collis, Serial No. 
759,402, filed July 7, 1947. The purpose of the 
Sensing is to reproduce the “entries' on said 
record on One or more records as determined by 
Certain characters ol' digits forming elements of 
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the entries and to rearrange the reproduced 
entries according to a predetermined Order. Ac 
cording to the disclosure of the above-men 
tioned Carpenter-Collis application, the tele 
phone Central Office is adapted to make a record 
Of all itens of record information pertaining to 
established telephone connections, this record 
then Supplying all the eSSential information for 
Computing the COSt. Of the connections and for 
preparing the monthly bills for the Subscribe's to 
whom the connections are to be charged. The 
general arrangement in the telephone central 
office, therefore, is to have a tape, perforator or 
Silnila device for each group of trunks over 
which connections are established and to con 
nect the perforator to a trunk in the group or 
to certain apparatus controlling the establish 
Inent of the connection Over the trunk, Wien 
ever Some item of record information pertaining 
to the connection is available for recording, at 
which time the perforator is operated to record 
the item. Although the perforator is then dis 
missed, it is, of course, available for similar coin 
nection to the other trunks in the group or con 
trolling apparatus connected therewith, and can 
be reconnected to each of the trunks to which it 
was previously connected whenever other iteras 
of record information pertaining to the calls are 
available for recording. Thus the Central Office 
record tape contains a plurality of entries per 
taining to established Connections, and al 
though the entries for each call established over 
a particular trunk are placed on the record in 
the chronological order in which they are made 
available for recording, nevertheless they are dis 
associated from each other by intermediate 
entries pertaining to other calls established over 
other trunks in the group. 

Generally Speaking there are three types of 
entries recorded for each connection. The first 
entry, called the “initial entry' is recorded by 
the perforator after the central office equipment 
has established the connection between the tWO 
subscribers. If the connection is a local Con 
nection to be charged for in terms of Standard 
charge units and requiring no detailed account 
of the call on the Subscriber's bill, the entry 
usually comprises a certain group of characters 
which identify the calling subscriber's line, an 
other group of characters which identify the 
trunk number over which the connection WaS 
established and certain other characterS Which 
are either for the purposes of controlling the 
operation of the assembler or are otherwise for 
use by the computing devices. If the connection 
is a toll connection to be charged in money units 
and requiring a detailed account of the call On 
the subscriber's bill, the initial entry, besides con 
taining the groups of characters pertaining to 
the information above-mentioned for a local Con 
nection, also contains other groups of characters 
which identify the called subscriber's number 
and certain other items of information for the 
use of the computing devices. 
The remaining two entries are the “answer” 

and “disconnect’ entries, respectively, the former 
being entered on the central officerecord to record 
the time when the called subscriber answers, the 
latter being entered in the record When either 
the calling or called. Subscriber restores his re 
ceiver. There is no difference between the two 
entries other than the difference in the notation 
of the time, the remaining characters or groups 
thereof in both entries being the identity of the 
trunk (which, of course, remains the same for 
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4. 
the One call) and a certain control character 
which is the Saine for both entries. 

Besides the entries pertaining to established 
COrnections, the Central office record tape also 
contains certain other entries the details and 
Significance of which will be presentiy explained. 
There is, for instance, the "hour' entry which is 
piaced On the tapes of all perforators at the 
beginning of each hour. There are also certain 
entries defined as the "end-of-tape' entries 
which are placed on the record whenever a sec 
tion of the tape containing call entries is to be 
cut from tie tape roll. It should be realized that 
the central office record tape is continuous and 
that, periodically, the portion of it which has been 
perforated to record the cail entries must be sev 
ered from the tap roll for use by the apparatus of 
the present invention, and that some 'special'en 
tries must appear at the beginning and end of 
the severed section to define its limits. There 
is also a 'Spice pattern’ which is entered on 
the record between two groups of end-of-tape 
eitries to provide a cutting area, across Which 
the tape record may be cut and to provide a, Sur 
face for Splicing or joining together sections of 
other tapes either from the same trunk group or 
other trunk groups, as Will be shown. 
Thus a record tape is produced for each 

group of trunkS in a Central office, and each tape 
Wii have recorded thereon a number of entries 
pertaining to calls established over each of the 
truisks in the group. As previously stated, the 
three eintries pertaining to each call are not ad 
jacent to each other but are dispersed over the 
tape Since, after an entry is made for One call 
established over a particular trunk in the group, 
other entries may be made innediately there 
after for calls established. Over other trunks in 
the Sane group. By means of the present in Wen 
tion the three entries pertaining to each call are 
recorded side by Side on another tape in the 
chronological Order in which they are recorded 
on the cential office tape and all the entries per 
taining to calls established over the Sane trunk 
are collected together on the Sarine tape in the 
chronological ordei in which the calls are origi 
nated. Since the “district' trunk group for 
which a central office record tape is produced is 
limited to one hundred trunkS, With each trunk 
having a designation 00 to 99, the assembler of 
the present invention produces these separate 
tapes by a first operation known as the “first dis 
trict Sort' in which the entries on the central 
office record tape are separately recorded on ten 
different tapes in accordance With the UniS digit 
of the district trunk numbers, and by a Second 
operation known as the 'second district sort' in 
which the entries on each of the ten tapes are 
then separately recorded on ten other tapes ac 
cording to the tens digit of the district trunk 
numbers. The final tapes will then have all the 
entries for all calls established over the trunks 
“collected' and chronologicaily arranged. 
Having indicated in general terns the form 

and character of the record tape to be analyzed 
by the assembler of the present invention, at 
tention is now directed to certain figures of the 
drawing which show some of the typical entries 
on a central office record tape. Attention, how 
ever, is first directed to Fig. 24A which shows the 
number and general arrangement of the punch 
positions on the central office record tape. The 
latter is wide enough to accommodate twenty 
eight (28) punch positions suitably spaced in 
staggered formation across the tape to conserve 
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tape width though, in all the figures where the 
tape or portions thereof are illustrated, these po 
sitions are shown in Straight line alignment for 
greater ease of perception. 
The twenty-eight (28) punch positions acroSS 

the tape are utilized to record six (6) digits in 
dicated as digits A to F, inclusive, With digit A 
at the extreme left of the tape and digit F at the 
extreme right. Obviously, the order could be 
reversed. So far as recording and sensing is con 
cerned except that if the Order is reversed, the 
wiring of the punch magnets of the central office 
perforator and the Wiring of certain registers and 
magnets of the present invention would also 
have to be reversed. 

For the recording of the first digit A, three 
punch positions are allocated, but for the re 
cording of the remaining five digits 8 to F, in 
clusive, five punch positions are allocated, thus 
making a total of twenty-eight punch positions. 
Now the reason why only three punch positions 
are reserved for the A digit is because this digit 
is used for “control' purposes to indicate, gener 
ally, the character of the entry. And Since no 
more than three values of this digit are utilized 
for this purpose, the value of the digit never ex 
ceeds “3' a fact which nakes it, Siinple to record 
the value 'i' in the first position, the value '2' 
in the second position and the value '3' in the 
third position. Each of the other five digits, 
however, may have any value from 0 to 9, in 
clusive, and to record each digital value by 
punches in the five positions reserved for each 
of the digits the following code is used in Which, 
for the value of each digit, two and only two po 
sitions are punched, the punched position being 
indicated by a check mark “V' in the code table 
given below: 

Code of holes punched in the tape 

Hole Positions 
Numeral 

The 2-out-of-5 code has been adopted because 
errors due to failures of any sort which result 
in the punching of more or less than two posi 
tions may be easily detected by Suitable check 
ing apparatus. It may also be remarked here 
that the same code and the Same number and 
arrangement of punch positions are used for re 
cording the various digits on the tapes to be 
produced by the perforators of the assembler. 
It will be noted from Fig. 24A that the punch po 
Sitions for each of the digitS B to F, inclusive 
are given the Small letter designations (a) to (e), 
inclusive, beginning With the first punch posi 
tion allocated to the digit. 

Referring, now, to Figs. 243 to 24C, inclusive, 
these figures illustrate portions of the central of 
fice record tape with a typical entity shown re 
corded in each figure by the filled-in punch posi 
tions, which indicate perforations. 

Fig. 24B shows a typical "answer' or “discon 
nect’ entry. Of the six digits in the tape the 
digit A, the entry or control digit, is always "2,' 
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said digit being recorded on the tape by a punch 
in position (b) of the three positions reserved 
for the A digit. Digits B, C and D are reserved 
for recording the time of answer or disconnect 
and this time is recorded in tens of minutes 
(tens), minutes (units) and tenths of a minute 
(tenths). Thus in the figure the three digits B, 
C and D are shown to be “111,' recorded in terms 
of the above-given 2-out-of-5 code. The digitS 
indicate that the time of answer or disCOElect oc 
curred il minutes and 6 seconds after the hour. 
The last two digits E and F are reserved for 

the number of the trunk (or district as it is more 
often called) over which the connection WaS 
established. As previously stated, the districts 
in a central office are divided into groups of a 
hundred (or fractions thereof) With a perforator 
for producing the record assigned to each group 
and available to each district in the group When 
ever an entry is to be recorded on the tape. In 
order to record with the entry the district in 
volved in the connection each district, in the 
group is given a numerical designation of from 
00 to 99, and when the perforator is seized by a 
district for the purpose of making an entry (in 
this case the answer or disconnect entry) the 
number of the district is recorded along With 
the time of answer or disconnect and the control 
digit. In Fig. 24B the district number is illus 
trated as being "71.' As previously mentioned, 
there is no difference between an anSWer and a 
disconnect entry of the same call except in the 
recorded time. 

Fig. 24C shows an initial two-line entry for 
a “bulk-billed' call; that is, a call for which no 
details are to be furnished the calling subscriber 
and the charge for which is to be computed in 
terms of standard local charge units. The entry 
occupies two lines of the central office record 
tape because all of the information making up 
the entry cannot be put on one line. On the 
first line (reading from the botton) are the two 
entry or control digits A and B (in this case two 
control digits being necessary) and their values 
for an initial two-line entry are always 3 and 
1, respectively. 
The C digit is the so-called “index' digit and 

its value determines the charge for the call, in 
the Sense that the value of the digit determines 
the number of charge units for an initial unit 
period of conversation and the number of charge 
units for the intervals of overtime conversation. 
The value of the index digit (for bulk-billed 
calls) ranges from 1 to 8, inclusive, as indicated. 
The D digit is reserved for party designation. 

As is Well known, a modern telephone exchange 
includes individual lines and party lines and, of 
course, when a call is made fron; a party line 
it is necessary to ascertain which party inade 
the call in order that the charge therefor may he 
assessed against the Subscriber who nakes it. 
For the purpose of party identification, the ID 
digit of the first line of the initial entry is re 
served for line and party distinction. If the 
calling subscriber has an individual iine, the 
value of the digit recorded will be “1,” as shown, 
while if he is one of a group of subscribers whose 
stations are connected to the same line, a Suit 
able digital value (not shown) is reserved and 
used for each of the subscribers or “parties.' 
AS in the case of a Single line answer or dis 
connect entry, the E and F digits are used for 
recording the district number which, as in Fig. 
24B, is indicated in Fig. 24C as “71.’ 
On the second or 'Supplementary' line of a 
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two-line initial entry the A digit is always 1. 
and indicates that the line is a supplementary 
line of an initial entry, the circuits of the as 
sembler being so arranged that when an initial 
entry is sensed and the A and B digits thereof 
are “31, the equipment is readied to receive 
and reproduce the second line of the entry on 
the tape of the same perforator which reproduced 
the first, line. The remaining digits B to F, in 
clusive, of the second line are reserved for the 
designation of the calling line. In the particu 
lar embodiment of the telephone system disclosed 
in the above-mentioned Carpenter-Collis CO 
pending application, the designation of the call 
ing line is recorded in terms- of its position in a 
cross bar switch of a designated array of 
Switches. 
line in terns of its directory number, and when 
this is done digits B to F, inclusive, of the sec 
ond line-of the entry would record the directory 
number instead of a designation (as at present) 
indicating the location of the line on a certain 
cross bar. Switch fraine. As shown on Fig. 24C, 
the line. “number' indicated therein is '04826.' 

Fig. 24) illustrates an initial four-line entry. 
This entry. is . made for a “toll' call or for any 
call the particulars of which are to be furnished 
to the calling subscriber. The first two lines of 
the entry are Substantially similar to those of 
an initial two-line entity except that the A and 
B digits are “33” instead of “31, the different 
value of the B digit indicating to the assembler 
that there are three supplementary lines for the 
entry instead of one. The index digit is also 
different in that it has the value '9' instead of 
1 to 8, inclusive, the reason being that the value 
'9' indicates that the charge for the call is to 
be made-in money units which must be specifi 
cally determined in accordance with the distance 
between the two subscribers and the duration of 
the conversation, he A digit of the third Sup 
plementary line is '1' to indicate that it is a 
supplementary line while the B- digit is given 
the arbitrary value '0.’ The C digit of the third 
supplementary line is reserved to indicate the 
called numbering area, and whether the called 
number in the identified area is below or above 
10,000. The number of areas is limited to five 
(5), each of which, in the C digit, is designated 
by the values 0 . . . 4, except that if the called 
number in the identified area is over 

is increased by five (5). Thus if the called area 
is '0' and the called Subscriber therein has a 
four-digit number, the C digit. Would be recorded 
as “0,' but if it is a five-digit nurber the C. 
digit would be recorded as “5,” as indicated in 
Fig. 24.D. Digits D, E and F of the third sup 
plementary line are used to record the office of 
the called number, which is usually a three-digit 

In the figure the number illustrated number. 
is “794.' 
In the last or fourth supplementary line, and 

excepting for the A digit which has the value 
'1' to indicate that the line is a supplementary 
line, the five digits B to F, inclusive, are used to 
record the intimerical portion of the called Sub 
scriber's number which is either four digits if it 
is an individual line or party line, or five digits 
if it is a party line having an additional digit 
assigned to the party station. Where the num 
ber is a four-digit number, the For fifth digit is 
given the arbitrary value “O'; otherwise it. Will be 
given the digit which indicates the digit (or let 
ter) assigned to the party station. In Fig. 24D 

It is, of course, possible, to record the 

10,000. 
the value of the - C digit designating the area 
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the called line number is illustrated as being 
“9756. 

Fig. 24E illustrates a regular hour entry. This 
entry is placed on each central office record tape 
at the beginning of each hour. It is a single line 
entry and has “381' for the value of the control 
digits ABC, the iast two digits of this number in 
dicating to the assembler that the entry is one 
which is to be reproduced in every tape record 
produced. The D digit is given the arbitrary 
value '0' while the digits E and F are used for 
recording the hour itself. Since the latter may 
have any value from “03’ to “23” depending on 
the hour, the E digit may have any digital value 
0, 1 or 2 while the F digit may have any digital 
value from 0 to 9, depending on the hour when 
the entry is made. 

Fig. 24F illustrates a “district trouble' entry 
and has the fixed designation “385.400' as illus 
trated in the figure, in the production of the 
central Office record tape, a registering apparatus 
aSSociated with the district salector (trunk) and 
controlling the establishrinent of the call there 
over has as one of its functions a test to deter 
nine whetheli certain charging devices in the dis 
trict are normal. if this apparatus finds these 
devices falsely operated the perforator is sum 
moned immediately to perforate the special en 
try “3854.00' on the tape, said entry thus being 
placed on the tape before the district can be used 
to establish another call thereover which might 
result in a false charge condition to be perforated 
on the tape for the call previously established. 
Such a false charge condition would occur, for 
example, if the previously established call was not 
anSWered and if the ineXt Subsequent, call. WaS 
from a flat rate station for which no charge rec 
ord should be inade and for which no initial en 
try Will be inade. In this case, answer and dis 
Connect entries would be made for the flat rate 
call (because of the trouble condition) and these 
entries would then become falsely colrelated with 
the initial entry of the previous call that Wasn't 
anSWered, thus causing the subscriber who ini 
tiated the latter call to be falsely charged there 
for. Hence in order to prevent the false associa 
tion of the answer and disconnect entries of the 
flat rate call with the initial entry of the pre 
viously not answered call, the special ti'ouble-en 
try '385400' is perforated on the tape before the 
flat rate call is established. As previously stated, 
One of the objects of the present invention, in so 
far as it appertains to the processing of the cen 
tral office record tape produced by the apparatus 
disclosed in the above-mentioned Carpenter 
Collis application, is to “assemble' on one tape 
adjacent to each other the three entries pertain 
ing to an established connection over a particular 
district. This tape is then used by suitable com 
puting and translating equipment (which is not 
part of the present invention nor disclosed in any 
of the drawings thereof) to add up the calls, and 
aSSeSS appropriate charges therefor. In operat 
ing in response to the tape, the computing and 
translating apparatus is designed to sense, and 
register the three entries for a call and to sense 
them in the reverse chronological order. If it 
Senses and registers two answer and disconnect 
entries, and then senses the special entry “3854.00' 
Will discharge Said registered entries and further 
cancel the initial entry that it will sense after it 
will have sensed the special entry. In this way, 
the unanswered call identified by the initial entry 
but not followed by its own answer and disconnect 
entries will not be charged for. 
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Fig. 24G illustrates the cancel entry “387000' 
which is put on the central office record tape im 
mediately after an initial entry when the check 
ing circuits of the perforator at the central office 
recognize that the initial entry is not “perfectly' 
recorded as, for instance, if a punch pin of the 
perforator has not successfully penetrated the 
paper. Under these circumstances the call is not 
completed, and the object of the “337000' entry 
is to signify to the assembler to "skip' the initial 
entry associated therewith without reproducing 
it on any of its tapes. 

Fig. 25 illustrates two groups of special entries 
Which are placed on the central office record tape 
Whenever the perforated portion thereof is to be 
cut frolin the tape roll. Each of these two groups 
of entries serve a special purpose. The first 
group known as the 'end-of-tape' entries, iden 
tifies the record tape with respect to the tele 
phone office building or office therein in which it 
WaS produced; the second group known as the 
"splice pattern' provides a perforated area, 
through Which the tape may be severed from the 
tape roll. 
The end-of-tape entries consist of five special 

entries of which the purpose of the “hour,' 
"day' and "month' entries is obvious. The re 
maining two entries, namely, the “marker group' 
entry and the “district, fraine' entry are those 
which identify, respectively, the office building 
Where the tape was produced and the particular 
district frame upon which is mounted the group 
of One hundred districts having access to one 
perforator. 
The marker group entry “3840XX' identifies 

the building or office of origin. The telephone 
System described in the above-mentioned Car 
penter-Collis copending application employs 
CrOSS bar Switches of a well-known type in the 
telephone art, and to establish connections be 
tWeen. Subscribers through such an office it is 
necessary to employ a well-known translating 
device known as the “marker' the principal 
function of which is to connect the calling sub 
scriber's line to an available trunk extending in 
the direction of the called subscriber. The oper 
ation of the marker is so fast that a small group 
of them usually suffices to carry the load of a 
number of offices, if the latter are located in the 
Same building. To the group of markers serving 
a plurality of offices in one building is assigned a 
two-digit number the value of which, therefore, 
identifies the building, other two-digit numbers 
being assigned to other groups of markers serv 
ing other office buildings. This marker group 
number is recorded as the E and F digits of the 
marker group entry. Of course, where there is 
but one office in the building there is but one 
marker group which is individual to the office 
and, in this case, the E and F digits of the 
marker group entry not only identify the build 
ing but also the office. 
The district frame entry “3800XX' identifies 

the office in the building. As previously stated, 
the trunks in an office are divided into groups of 
a hundred. The trunk group usually occupies 
One frame and, of course, the perforator for the 
trunks of a group is individual to the frame. 
NoW Where there are a number of offices in a 
building, no distinction is inade with respect to 
the designation of the individual frames in all of 
the offices, but all of them are or may be serially 
designated by two-digit numbers since 
capacity of a telephone office building does not, 
at the present time, exceed the need of more 
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than one hundred (100) district fanies. The 
numbers given to the Specific district frames will, 
therefore, indicate the offices to which the latter 
belong so that the district frame entry with the 
frame designation entered as the E and F digits 
thereof identifies the office, the particular frame 
therein and the perforator which produced the 
particular section of the central office record 
tape. 
Now when it is desired to cut off a perforated 

Section of a tape belonging to a particular dis 
trict frame, the perforator thereof is operated by 
a special device to perforate in the following 
order and in succession, the month entry 
“3830xX,' the day entry “3820XX,' the hour 
entry “3811XX' (indicating the hour when these 
entries are made and distinguishing from the 
regular hour entry '3810XX' by the fact that 
the D digit is '1' instead of “0'), the district 
frame entry “3800XX' and the marker group 
entry “3840XX.' 

After these 'end-of-tape' entries are perfo 
rated, the perforator is operated to perforate 
approximately thirty lines with the entry 
“180303,' the entire group of lines being termed 
the 'splice pattern.' It will be observed from 
Fig. 25 that the holes punched for this entry (the 
punched holes being shown filled) are more or 
less evenly distributed among the twenty-eight 
punch positions of the tape. 
As previously stated, the object of the splice 

pattern is to provide a perforated section across 
which the tape may be perforated, and also to 
provide in the Splice pattern on either side of the 
cut a section to which another section of tape 
may be spliced or joined. The perforator used 
in the Carpenter-Collis invention, and, also, the 
ones used in the present invention, do not per 
forate 'clean' holes but cup-shaped emboss 
ments through the use of punch pins and the 
apertures of these embOSSments can receive the 
projecting portion of other embossments coin 
cidentally Superimposed thereupon. Thus two 
tapes may be joined to form one continuous tape 
by Superimposing them along their splicing 
area.S. 

After the perforator has punched the splice 
pattern, it operates once more to punch the spe 
cial entry “386000' known as the 'skip splice' 
entry the significance of which will later appear, 
and, thereafter, a second group of end-of-tape 
entries. The tape may then be cut anywhere 
acroSS the Spice pattern So that the forward end 
of a tape Section will have a portion of the splice 
pattern followed by the skip splice entry and five 
end-of-tape entries while at the trailing end it 
Will have the five end-of-tape entries followed by 
a portion of the splice pattern. A section of such 
tape is indicated in Fig. 26 between the upper 
and lower 'cut' (the figures of the entries there 
On being ShoW in Arabic numerals). 
SECTION I.-GENERAL DESCRIPTION OF 
THE EPRINCIPAL PARTS OF THE INVENTION 

With the above understanding of the signifi 
caince of the different entries on the central Office 
record tape to be analyzed, the operation of the 
invention in response to the sensing of the record 
Will now be given. 
The most simplified showing of the elements 

of the invention is indicated in Fig. 21. Essen 
tially these comprise a reading mechanism called 
the “reader' for sensing the perforations in the 
tape, a control and Select circuit, and ten per 
forating mechanisms designated 0 to 9, inclusive. 
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With each of these perforators there is aSSociated 
a group of “cut-in” relays designated P&A, PB, 
PC . . . P3A, F93, P$C, respectively, aid by 
means of these groups of relays the associated 
several perforators may be connected to the COin 
trol circuit and through it to the Sensing devices 
of the reader. 
A more detailed but still generalized discloSure 

of the elements of the invention is indicated by 
Fig. 22. It will be seen from this figure that 
the groups of cut-in relays are controlled through 
the contacts of the five relayS S.A. . . . SE COIn 
prising the selection register S, and that the 
latter relays, in turn, are selectively controlled 
by two separate relays, the one, relay FS hav 
ing its contacts extending to the five SeinSing 
pins which sense the five punch positions of the 
F digit and the other, relay SS, having its 
contacts extending to the five sensing pins which 
sense the five punch positions of the E digit. 
All of the twenty-eight sensing pins of the reader, 
on the other hand, are extended and multiples 
to the contacts of the cut-in reiayS (through 
certain intermediate relays not shown in this 
figure). So that, depending upon the group of 
cut-in relays operated, the Sensing pias (naeans 
ing thereby certain grounded contacts callied 
“reader contacts' controlled by the pins) are 
extended to the punch magists of the perfo 
rator associated With the operated cut-in 'elay 
g"Oll). 
The Selection of a particular perforator 

through the relays of the Selection register S 
is made in accordance With the value of the F 
or E digit of a particular eity, Or the first line 
of the entry where an initial entry is being 
sensed. If relay FIDS is energized, the selection 
is made in accordance With the value of the 
digit because, in this case, the windings of the 
Selection register relays SA. . . . SE are respec 
tively extended to the five reader contacts of 
the sensing pins of the F digit. Since the per 
forations that will be encountered by the Sensing 
pins Will be two-out-of-five to denote a particular 
value 0 . . . 9, it follows that two of the five 
relays SA. . . . SE will operate and close a path 
to the particulai group of cit-in relayS indicated 
by the Value of the EP digit, the circuit closure 
for the selected group of cut-in relays being, 
however, controlled through certain registers A. 
and B, respectively, aSSociated With aid oper 
atting in response to the reader contacts of the 
A and B digit sensing pins. Thus with relay FS 
operated, the Selection of one of the ten perfor 
rators is made in accordance With the waiie of 
the F digit. 
In the same mannel', if relay SES is operated, 

the Windings of the Selection register relays 
SA . . . SE are extended to the reader contacts 
of the E digit Sensing pins, and it is obvious 
from the figure and frcin what has already been 
Said in connection with selecting a perforator in 
accordance with the value of the F digit that, 
With relay SDS operated, the Selection of the 
perforator Will be made in accordance with the 
value of the E digit. In both cases, when the 
reader contacts are extended to the punch mag 
netS Of the Selected perforator the magnets will 
Operate to reproduce on a tape individual to the 
perforator Whatever perforations are sensed by 
the pins of the reader. 

Before proceeding with a description of the 
detailed Operation of the invention a brief de 
Scription Will be given of its component parts 
and their principal functions. 

Fig. 1 shows the reader, the structure of which 
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2 
is adapted for sensing a perforated record 
though, of course, it may be modified or changed 
to Suit, the form of record to be sensed. ItS Ine 
chanical parts are substantially similar to those 
of the reader disclosed in the copending appli 
cation of W. W. Carpenter, Serial No. 666,280, 
filed May 1, 1946. It comprises a motor-driven 
cam Shaft which controls the reciprocal Oper 
ation of the twenty-eight (28) Sensing pins 
AA. . . . FE the points of which, for every revolu 
tion of the shaft, impinge upon the surface of 
the record to be analyzed. Each pin is provided 
with a pair of contacts called “reader contacts' 
bearing the same designation as the aSSociated 
pin, and whenever a pin inpinging upon the 
record penetrates a perforation thelein, it cloSeS 
its associated reader contacts to apply a ground 
to the conductor connected to one of the COIn 
tacts. Each evolution of the shaft is termed 
a “sensing cycle' and the latter co:prises a 
period during which the pins have entered per 
forations and closed their respective reader con 
tacts and a period when the pins are out of the 
perforations and opened their reader contacts. 
Fig. 23A is a time chart of the sensing cycle, and 
it is there seen that if the Shaft is rotated at a 
Speed of 16 revolutions per Second (for example) 
the “closed' period of the reader contactS is 
.042 Second and the open period .021 Second. 

Mounted upon the same shaft are eleven (11) 
eccentric cans each of which controls a Set Of 
contacts designated (reading from top to bot 
tom on the figure). C9, C3, CB, C8, C3, CS, C3, C2, 
C, Ci and Cie. These contacts are closed 
and Opened for definite periods in relation to 
the Sensing cycle, and serve to control certain 
circuit functions which Wii later he described 
in detail. Fig. 23C is a time chart for contacts 
C, C2, C6, CS, CS, C8 and C9, and it shows that 
these contacts are closed during the closed period 
of the Sensing cycle and open during the open 
period. Fig. 24C is a time chart for contactS 
C3 and CE, and it shows that the closed and open 
periods of these contacts are the reverse of those 
of the contacts indicated for Fig. 23B. Fig. 23D 
is a tirine chart for contacts C9 and Ci. These 
Contacts, though closed and opened for the same 
time intervals as those of the cycle, neverthe 
IeSS close a short time after the beginning of the 
closed period of the cycle. 
A part of the reader mechanism is the reader 

drun upon which is mounted the record to be 
analyzed. The step-by-step rotation of this 
drum is controlled by the armature of the step 
magnet STP through a simple pawl and ratchet 
arrangement, the ratchet being mounted on the 
drum. When the magnet STP is operated the 
arnature tilts the pawl into engagement with a 
tooth in the ratchet wheel and, of course, so 
long as the magnet remains energized, the pawl 
Will engage the ratchet wheel, causing it and the 
drum to which it is affixed to remain in a sta 
tionary position and thereby prevent any further 
advance of the tape. When, however, the mag 
net is deemergized, the release of its armature 
CauSeS the pawi to advance the ratchet one tooth 
Space, thus rotating the drum through an arc 
equal to the distance between two Successive lines 
Of perforations of the record mounted thereon 
and bringing the next line of perforations into 
coincidence with the punch pins when the latter 
inpinge upon the surface of the record during 
the closed period of the sensing cycle. 
One mechanical feature of the reader is the 

automatic advance of the reader drum one step 
for every rotation of the reader shaft so that, if 
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magnet STP is not energized, both the shaft and 
drum rotate in Synchronism to advance the rec 
ord one line of perforations for sensing on the 
next reading cycle. This is accomplished by 
means of an auxiliary shaft coupled to the shaft 
of the notol and having an eccentric can 
mounted thereon directly under the armature 
of the imagnet. The high point of the caim is 
Such that on every revolution it mechanically 
lifts the ariaature in the Way it would be lifted 
were it to be operated electrically so that, for 
every revolution of the reader shaft, there is a 
corresponding one step advance of the reader 
drun. When the magnet is operated and the 
armature is lifted electrically, the attraction of 
the armature towards the core of the imagnet 
is greater than the nechanical iift received from 
the can, leaving a little clearance between the 
high point of the call and the face of the arma 
ture, Which causes the can to rotate freely with 
out affecting the arrnature and, therefore, the 
reader drun. The consequence is that while the 
magnet is energized the irecord is held in the 
same position and the Sensing pins Will repeti 
tively sense the same line of perforations. By 
means of this arrange rent it is possible to hold 
the record in one position for as inlany sensing 
cycles as desired, aS, for instainee, When Sofile 
entry Will have to be reproduced by all ten per 
forators, as will be described. 
We Will now describe the more important cir 

cuit elements and briefly outline their functions. 
in FigS. 2 and 3 are ShoWn thi'ee groups of relayS, 
the first group, consisting of reiays TA, TB and 
TC, is for the purpose of extending the reader 
contacts to the arratures of relays RFID and 
RSD (Fig. 4), the former being operated when a 
record is analyzed for the Selection of a per 
forator in accordance with the value of the 
digit and the latter when a record is analyzed 
for the selection of a perforator in accordance 
With the E digit. 
The second group of relayS, consisting of relayS 

RCKD, RCKE and RCKF is for the purpose of 
extending the reader contacts to the bank of 
lamps L.A.A. . . . LiFE, the latter being in parallel 
With the conductors extending to the relayS RFID 
and RSD. The group of reiays RCKD, RCKE 
and RCKS is operated by inheans of key RLF 
(Fig. ) under the control of operated key FD 
(Fig. 1), and when, on analyzing the record 
according to the F digit these relays are operated, 
those reader contacts winich are cosed in con 
sequence of the associated pins entering their 
respective perforations will light corresponding 
lamps. In case of failure, therefore, the attend 
aint, by operating key RLiF and noting which 
lamps have and which have not lighted, will be 
able to tell which pins have entered perforations 
and Whigh have not. It Will be noted that, With 
the operation of RCK), RCKE and RCKF relays 
the lains are conjected to the reader cointacts 
in the “reverse' order of their respective desig 
nations. The reason for this is that the analysis 
of the central office record tage in accordance 
With the value of the F digit, hereinafter de 
scribed as the “first district sort,' is accomplished 
in reverse, hat is, the central office record is 
inserted in the reader in reverse, thus causing 
the digital perforations in a line of perforations 
to be Sen Sad by Sensing pins of the reader other 
than those reserved for the indicated digital posi 
tions. Thus the perforation position (ac) will 
be Sensed by Sensing pin FE, position (ab) by 
FD, etc. (as shown in Fig. 1). Since the purpose 
of the lamp bank L.A.A. . . . LFE is to apprise the 
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attendant by an extinguished lamp in the lamp 
bank of the absence of a perforation in the record 
where one should appear, the stationary contacts 
of the irelays RCE), RCKE and RCKF are wired 
to the iarips in the Saline order as the perforation 
positions on the record tape when the latter is 
inserted in the reader in reverse, so that if, for 
example, the circuit fails because of an absence 
of a perforation in position (aa) in the record 
tape, lamp LAA will not light. It will be noted 
that the circuit of this lamp, when this group of 
relayS is operated, is closed by reader contact FE. 
The third group of relays consisting of relays 

RCKA, RCKB and RCKC is for the purpose of 
extending the reader contacts to the lamp bank 
LAA. . . . LFF in the same order as the perfo 
ration positions on the record tape when the 
latter is inserted in the reader directly and not 
in reverse. When a record tape produced by the 
present invention (that is, a tape produced by 
one of the perforators of the invention in con 
sequence of sensing the central office record tape 
in accordance With the value of the F digit) is 
to be analyzed according to the value of the E 
digit, hereinafter termed "second district sort,' 
the record tape is applied to the reader in the 
order in which it was produced; that is, the per 
foration positions thereof appear for Sensing di 
rectly under the Sensing pins reserved for this 
Sensing. Thus perforating position (da) will be 
sensed by sensing pin AA, position (ab) by Sens 
ing pin AB, etc. Since the purpose of operat 
ing the relays RCKA, RCKB and RCKC is to 
apprise the attendant by an extinguished lamp 
in the lamp bank of an absence of a perfora 
tion, or perforations, on second district sort, the 
stationary contacts of these relays are Wired to 
the lamp bank in the same order as the reader 
contactS, So that both the designations of the 
reader contacts and those of the lamps will cor 
respond. The relays RCKA, RCKB and RCKC 
are operated by key RLF under the control of 
Operated second district sort key SD. 

In Series with each reader contact is a “check' 
relay the circuit of which is completed through 
the winding of the appropriate punch magnet 
of a connected perforator. The three checking 
relays for the three reader contacts of the A. 
digit are shown in Fig. 6 within the dotted box 
designated “A digit checking register' and are 
designated as CKAA, CKAB and CKAC. The 
five checking relays for each of the remaining 
five groups of reader contacts are shown in Figs. 
5 and 8 under appropriate headings, each of the 
relays bearing a “prinned' designation identical 
to that of the reader contact with which it is in 
Series. 

It is the purpose of the relays of the A digit 
checking register to indicate that one and only 
one perforation is always found in the three 
punch positions reserved for the A digit, and it 
is the purpose of the five relays in each of the 
other digit-checking registers to indicate that 
two and only two perforations are found in each 
of the five position reserved for each of the 
other five digits. Should no perforation or more 
than one perforation be found for the A digit, 
or less than two or more than two be found 
for each of the other five digits, further oper 
ations are innediately suspended since an op 
elation of less than one or more that one check 
relay in the A digit-checking register and less 
than two or more tihan two in each of the other 
digit-checking registers, indicates a trouble re 
quiring investigation. 
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A number of regular digit registerS are pro 
vided for the performance of divers functions. 
An A digit register comprising the relays A, A2 
and A3 shown in Fig. 6 selectively responds to 
the sensing of the value of the A digit in the 
record tape and controls the operation of the 
assembler in accordance With which relay Oper 
ates. The i3 digit register shown in Fig. 18 re 
sponds to the sensing of the B digit of the rec 
ord tape under analysis, and in conjunction. With 
the A digit register and sometimes the C digit 
register shown in Fig. 17 controls Operations as 
determined by the value of the control number 
which may consist of only the A digit or the A 
and B digits or the A, B and C digitS. 
The F digit register shown in the lower half 

of Fig. 9 is used on second distirict sort only to 
check the value of the F digit, and in combina 
tion. With Switch TN checks that the tapes be 
ing sensed are arranged in an ascending numer 
ical order with respect to the F or units digit 
thereof. If the tapes are not Spliced together in 
this order, or should they be inserted in the 
reader in any other order but the indicated con 
secutive numerical order, the relays Operated in 
the F digit register will indicate the fact, block 
further operations and bring in an alarm. 
The selection register S shown on the upper 

half of Fig. 19 is the register indicated in Fig. 
22 above discussed, and is the One Which de 
termines which of the ten perforators is to be 
connected to the Sensing pins of the reader. On 
first district sort (that is, on the analysis of the 
central office record tape) the five relays 
SA. . . . SE of the Selection register are ex 
tended via the operated contacts of relay FIDS 
(Fig. 17) to the five reader contacts FA. . . . FE 
the sensing pins associated with Which Sense the 
F or units digit of the district number on the 
first line of ail entries. The Setting of this reg 
ister then completes the operating path of the 
group of cut-in relays PA, PCB, PC . . . P3A, 
P3B, P9C (shown in Fig. 12) which connects 
with the desired perforator. The circuit of one 
of said perforators (perforator No. 1) is ShoWn 
in Fig. 15. 
On Second district Sort (that is, On analysis 

of the ten tapes produced by the aSSembly as a 
result of analyzing the central office record tape 
on first district, sort) the five relays of the Se 
lection register are extended, via the operated 
contacts of reiay SDS (Fig. 17), to the five 
reader contacts of the Sensing pins EA . . . EE 
which Sense the E or tens digit of the district 
number on the first line of all entries, repro 
duced from the central office record tape on first 
district Sort, and control the Selection. Of the 
required perforator. 
The two registers designated Marker group 

tens register and Marker group units register 
showin in Fig. are used to “check' the marker 
group record in the five end-of-tape entries. 
This check is accomplished in conjunction with 
the tWO Sets of jacks designated MG tens and 
MG units shown, respectively, in Figs. 7 and 10, 
and in conjunction With the control circuit shown 
in Fig. 14. When a central office record tape is 
to be analyzed it is eSSential that the apparatus 
of the present invention be inainually adjusted 
to confcrin. With the particular marker group 
number Whence the record tape originates and 
recorded in the E and F digits of the marker 
group entry. This manual adjustment, is made 
by inserting the plug TNF in the jack of the MG 
tens group designating the tens digit of the 
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marker group and the plug UNP in the jack of 
the MG units group designating the unitS digit 
of the marker group. When the reader Senses 
the marker group entry, the E and F digitS of the 
latter are registered in the tens and UnitS mark 
er group registers. If this registration agrees 
with the digital designation of the jacks into 
which the plugs TNP and UNP are inserted, 
Sensing operations are allowed to proceed; other 
Wise the circuit is blocked and an alarin is given. 
In Sensing the tapes froin a particular iiharker 

group it is further eSSential that the tapeS be 
inserted in the reader in the ascending and COI)- 
secutive numerical order indicated by the district 
frane entry number, that is, the E and F digits 
of the frane entry. To insure that timis Order 
of tape analysis is followed the check Switch F 
and the control circuit Siho Win in Fig. 10 are 
provided. The first tape analyzed (iron a par 
ticular marker group) should have the district 
frame entry “380000' and the next should have 
“380001, etc. The switch DF, being in its “0' 
position (to which it should be placed by Oper 
atting key FUK at the beginning of Sensing 
operations) tests for the '0' digit and for Suc 
ceeding digits thereafter on the Succession of 
tapes from the different district frames of the 
Sane marker group. Should the tapes be applied 
to the reader in a different order than the ascend 
ing consecutive order, operations are suspended 
aid an alari in is given. 

All of the equipment of the invention comprises 
relayS of the Well-known type; the Switches TN 
and F are of the type disclosed in Fatent No. 
1,520,821 while the perforator shown in Fig. 15 
(Of Which ten are provided for the invention) 
comprises twenty-eight (28) punch magnets 
AAM . . . FEM, punch pins and a tape roll iden 
tical in construction to those of the reader, and 
a magnet PAM Which drives the roll step by step 
by means of a pawi engaging a ratchet mounted 
in the Oil Shaft. 

HaWing given a brief outline of the inain ele 
ments of the invention, we will now describe its 
detailed operation. 

SECTION III. FIRST DISTRICT SORT 

1. Anster or disconnect entry 
To initiate the operation of the circuit, the 

central offices record is inserted in the reader 
in reverse as shown in Fig. 1, motor key MO, 
first district sort key FD, and start key ST (Fig. 
6) are operated. The operation of key IMO com 
pletes the circuit of relay MOT over a path which 
may be traced from ground on the contacts of 
key MO, conductor 1, No. 2 contacts of relay 
AL, ConductOI 2, Winding of relay NIO to bat 
tery, Operating this relay and causing the power 
Supply 110 V. to be applied to the notor, where 
upon the Operation of the reader is started, the 
Sensing fingers AA . . . FE thereof being recip 
rocated against the surface of the record to be 
analyzed and the contacts C. . . . Ci , coin. 
trolled by the cans mounted on the reader shaft, 
being caused to go through their respective cycles 
of closing and opening said contacts in the vari 
OUS Sequences and for the Various durations deter 
mined by the individual cams as indicated on 
FigS. 23B, 23C and 23D. Among other functions 
to be described later, the operation of key FD 
completes a circuit for relay FIDS, which circuit 
may be traced fronn ground on the No. 2 upper 
contacts of key F), conductor 3, winding of 
relay FOS to battery, causing said relay to oper 

Key FD also completes the circuit of relay 
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IDSA over a circuit which may be traced from 
ground on the No. 3 lower front contacts of key 
FD, conductor 58 within bracket 57, winding of 
relay DSA to battery. Relay DSA, operates, com 
pletes an obvious circuit for lamp SW over its 
No. 10 contacts, completes ten other obvious cir 
cuits, one to each of the ten relays DSB . . . DS9 
individual to each of the ten perforators . . . 9, 
whereby the punch magnets AAM . . . FEM and 
the stepping magnet, PAM of each of Said leper 
forators are extended to the stationary contactS 
of the corresponding cut-in relays FXA. . . . PXC 
and, over its No. ii contacts, short-circuits the 
No. 2 contacts of the alarm relay A. Whose func 
tion Will be later described. 
Key FD further completes an obvious circuit 

for relay RFD over conductor 24 to the No. 1 
top contacts of said key, and said relay, in operat 
ing, extends via the relays TA, A3 and TC the 
leads connected to the reader contacts AA . . . 
FE and the leads connected to the control coin 
tacts C . . . Ci to the internalis of the circuit 
network for the performance of functions to be 
described hereafter. Key FD also completes a 
circuit for the reader stepping magnet STP, 
Which circuit may be traced fron battery, l'esist 
ance 5, No. 4 contacts of key Fi), Winding of 
magnet STP, contacts of key RSC, contacts C8 
to ground. When the reader shaft rotates to 
the point where the latter contacts are closed, 
the magnet STP operates and advances its pawl 
to the next notch of the ratchet wheel Secured 
to the record-advancing drum and holds the 
drum (and the record) in a fixed position with 
a transverse line of record perforations opposite 
the sensing pins AA . . . FE. The magnet STP 
is maintained in this operated position for the 
period during Which contacts C8 are closed, at 
the opening of which the magnet may or may 
not release as explained below. If it does release, 
then the drum is rotated one step forward and 
the record is advanced to the next line of per 
forations. 

It is necessary, however, to hold up the ad 
vance of the record until the line of the entry 
Which is being sensed has been reproduced on the 
tape of the perforator which is Selected for the 
reproduction of this line of the entry. Otherwise 
if the drun is rotated before this occurs and the 
record is advanced to the next line of perfora 
tions, the reader (that is, the Sensing pins 
AA. . . . FE) might proceed to Sense the next 
line of perforations (which may be the succeeding 
line of the same entry or the line of an entirely 
new entry) while the Seiected perforator is still 
connected to the circuit for the perforation of 
the preceding line, in which event the perfora 
tions of the succeeding line would be superim 
posed upon those of the first line and thus pro 
duce a false record. Therefore to prevent the 
advance of the record while a line of the entry 
is being reproduced on a Selected perforator, relay 
RSI is provided which, as Will be explained later, 
operates in response to the completion of perfo 
rating operations by the selected perforator. So 
long as relay RSi is normal, therefore, it acts as 
a signal that the record must not be advanced 
even though, during this Waiting period, the sens 
ing pins AA . . . FE of the reader continue to 
sense, with each rotation of the reader shaft, the 
same line of perforations. Hence to hold the rec 
ord in the same position during the normal con 
dition of relay RS, a holding ground is provided 
for the reader magnet STP, which may be traced 
from ground on the No. 4 contacts of relay RS, 
conductor within brackets 9 and 5 in the order 
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named, No. 39 contacts of relay RFD, to conduc 
tOr C8 Within bracket 3i (said conductor being 
designated the Same as the contacts C8 to which 
it is connected), contacts of key RSC, Winding of 
magnet SP, thence as pireviously traced to bat 
tery. Thus the magnet STP will release only if 
relay RS is operated and contacts C8 are opened, 
at Which time the magnet, arriature Will release 
and the pawl thereof rotate the reader drum one 
position to advance the record to the next line of 
perforations. 
The closure of key ST completes a circuit for 

relay ST, which circuit, extends from battery 
through the winding of relay ST, contacts of 
release key R.S.S, No. 1 back contacts of relay ST2, 
contacts of key ST, No. 6 contacts of relay A3, 
No. 6 contacts of relay Liki, conductor 3, No. 1 
contacts of relay RS3, conductor 4 within bracket 
5, No. 38 contacts of relay RFD, conductor C7 
Within bracket 3, contacts C (When closed) to 
ground. 
From Fig. 23C it will be observed that the com 

mon reader contacts C3 and C7 are timed to be 
open during the period when the Sensing pins 
AA. . . . FE have penetrated perforations and 
therefore during the time when their associated 
reader contacts are closed. It will be observed, 
further, that the Connor contacts C3 and C are 
closed when the Sensing pins are not engaging the 
record. Therefore the above traced circuit for 
relay S. does not become effective until contacts 
C are closed, which will be when the Sensing pins 
are not engaging the record and when their aSSO 
ciated reader contacts are opened. 
When relay STA operates, a circuit path is com 

pleted for the three relaySTA, TB and TC, which 
circuit extends froin battery Severally through the 
Windings of said relays, conductor Within 
bracket , No. 29 contacts of relay RFD, con 
ductor 8 within blackets 3 and 9 in the order 
named, No. 1 back contacts of relay TR, con 
ductor 6 Within bracket , to ground in the No. 3 
contacts of relay STi. Relays TA, TB and TC 
operate. 
Through its No. 2 contacts relay ST further 

applies ground to one side of the Winding of re 
lay ST2, the other side of said Winding being 
grounded by the aforesaid contacts C1. When 
these contacts break at the beginning of the closed 
period of the sensing cycle, relay S2 operates 
in series with relay ST over a circuit path ex 
tending from battery through the Winding of re 
lay ST, contacts of key RLS, winding of relay 
ST2, to ground on the No. 2 contacts of relay STi. 
On the next closure of contacts C at the end of 
the closed period of the Sensing cycle, a path is 
closed for relay AC which extends from battery 
through the Wiinding of Said relay, No. 1 front 
contacts of relay Si2, No. 5 contacts of relay ST, 
and thence as previously traced to ground on con 
tacts C. Relay ACE operates and locks to ground 
on the No. 2 front, contacts of relay ST2. The op 
eration of relaySACE), TA, TB and TC extends the 
conductors severally connected to the twenty 
eight (28) reader contacts to the relays of the as 
sembler. 
On the third sensing cycle of the reader shaft, 

and since relays AC3, EA, T3 and TC are now 
operated, circuits aire completed to certain relayS 
of the assembler circuit or to certain magnets of 
a seiected perforator in consequence of certain 
of the sensing pins AA. . . . Fis entering oppo 
sitely located perforations in the central office 
record. 
We may now proceed with the description 

of concrete examples of Sensing different types 
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of “entries' in the record. It will be recalled 
from the description of the central office record 
tape that the entries first encountered by the 
sensing pin of the reader are the Splice pattern 
entries and the end-of-tape entries (See Fig. 
26). These entries as sensed are reproduced by 
all ten perforators. For convenience of descrip 
tion, however, and in order to better facilitate 
an understanding of the operation of the aS 
Sembler, the operation of the latter in response 
to the sensing of the Splice and end-of-tape 
entries Will be postponed until its operation has 
been described with respect to the regular call 
entries and certain other entries. It Will be 
aSSunned, therefore, that the cential Office rec 
ord tape has been regularly advanced beyond 
the end-of-tape entries to the first call entry 
which may be supposed to be an answer or dis 
connect entry. It should be understood, how 
ever, (and as just stated) that While the opera- : 
tion of the invention Will be described in Con 
nectic. With the Sensing Of entries in an Order 
best Suited to develop the operation of different 
parts of the assembler, that this Order is not 
the one in which the entries appear for sensing, 
Said iast-mentioned order being the one indi 
cated at the beginning of this paragraph. 

It Will now be aSSunned that, for the purpose 
of illustration, the six digitSA . . 
SWer and disconnect entry have the specific 
values “211171,' as shown in Fig. 24B. 
AS previously stated, the digital values punched 

in the B, C and D digit positions of the central 
Office record tape represent the time of answer, 
or disconnect, in terms of tens of minutes (28 
digit), minutes (C digit) and tenths of minute 
(D digit). The digital Values punched in the 
E and F digit positions represent the number 
of the district Selector (or junctor or trunk) 
over Which the telephone connection Was estab 
lished in the central office where the record 
being analyzed was produced. In the present 
example, the district used for the connection 
is a SSuined to have the number 71, the numeral 

being the “tens' digit recorded in the E digit 
position and the numeral 1 being the “units' 
digit recorded in the F digit position. 
With the above understanding of the Signifi 

cance of the numerals recorded in each of the 
digital positions A . . . F of the single line an 
Swer and disconnect entry being sensed, those 
operations of the assembler circuit, which occur 
in response to the sensing of this entry will now 
be described. 
As previously pointed out, the operations of 

the circuit have advanced to the point where 
the reader contacts AA . . . FE have been ex 
tended by the operation of relays TA, TB, TC 
and AC). 
As shown in Fig. 24B, there is one hole punched 

in the punch position (Ab) for the assumed 
digital value '2' of the A digit and two holes 
punched in the indicated position in the record 
tape for each of the other digital values of the 
digits B . . . F, inclusive. 
there Will always be tWo relays or magnets, and 
Only tWO, Selectively operated (as Will be shown) 
according to which two punch positions are 
perforated in each of the indicated digital or 
ders on the record tape, while one relay or mag 
net, and only one, is selectively operated (as 
Will be shown) for the A digit in accordance with 
Which one of the three punch positions of the 
A digit Will have been punched on the record 
tape. Consequently When sensing pin FD en 

. F of an an 

For the latter digits, 
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gages the hole in position (Ab) a circuit will 
be completed for relay A2 of the A register Over 
the following path: battery through the wind 
ing of relay A2, No. 2 contacts of relay AC), 
conductor 2. Within bracket 5, No. 4 contacts 
of relay RFD, conductor 22 within bracket , 
No. 9 contacts of reiay TC, reader contacts FD, 
to ground. Relay A2 thus operates and regis 
tei'S in the A legister the digital value 2 of the 
A digit. 
With relay A2 operated, ground is applied to 

conductor 3: Over the following path: ground 
on contacts C9 (Said contact being grounded 
during the closed period of the Sensing cycle as 
ShoWn in Fig. 23B), No. 40 contacts of relay 
RFID, conductor 4. Within bracket 5, No. 2 Con 
tacts of relay TST2, conductor A5, No. 1 con 
tacts of relay AL, conductor 46, No. 2 contacts 
of relay AA, No. 2 contacts of relay LK2, No. 2 
contacts of relay A3, No. 4 contacts of relay A2, 
conductor iii. Within bracket 26, No. 2 contacts 
of relay FDS, conductor 48 Within bracket 49, 
No. 4 back contacts of relay CE.2, conductor 5 , 
No. 1 contacts of relay R.S., conductor 5 to the 
No. 3 back contacts of Irelay SA of the selection 
register S. Conductor 5i is a lead which is 
common to the five relays SA. . . . SE of this 
1register and, as Will be shown, is the conductor 
Ovel Which a circuit Will be completed to the 
group of cut-in relays PA, PB, PC . . . P3A, 
iSB, P90 individual to the perforator indicated 
by the Setting of the relays of this register. 
In the B digit position of the record the digital 

value '1' is recorded with perforations punched 
in positions (Bd) and (Bd) of the record. Since, 
according to Fig. 1, these perforations are Sensed 
by the pins FB and ED, respectively, the foll 
lowing circuits are completed for relays BA 
and BiD of the B register: (1) Ground on the 

40 

5 

5 5 

80 

75 

reader contacts FB, No. 7 contacts of relay TC, 
Conductor 23 Within bracket i , No. 2 contacts 
of relay R.Fid, conductor i8 within brackets 5, 
f4 and 9 in the Order named, to battery through 
the Winding of relay BA; (2) ground on the 
reader contacts ED, No. 4 contacts of relay TC, 
conductor 22. Within bracket i , No. 9 contacts 
of relay RFi), conductor 2 i within brackets 5, 
4 and 3 in the order named, to battery 

through the Winding of relay BD. Relays BA 
and BID operate over these circuits to registe' 
the digital Waille '1' in the B register. It Will 
be noted that relay BA closes an obvious cir 
cuit for relay B2A and that relay B D closes an 
obvious circuit for relay B2D. Both of these 
latter relayS Operate but perform no function 
in connection. With the Sensing of the answer or 
disconnect entry. 
As previously stated, the digital value '2' in 

the A digit of the record indicates an “answer' 
or “disconnect’ entry. Now it will be recalled 
that relay FDS Was Operated in response to the 
operation of the first district soit, key FD. Among 
its other functions this relay, when operated, 
extends the Windings of five relays SA . . . SE 
of the selection register S to the five sensing pins 
AA . . . AC and BA and BB which, according to 
Fig. 1, are sensing the For units digit perforations 
of the district number punched on the record. 
It has been assumed that the units digit of the 
district number is '1' and that, accordingly, holes 
are punched in the punch positions (Fd) and 
(Fa) of the F digit. Since, as noted in Fig. 1, 
these two punch positions are sensed by pins AB 
and BB, respectively, ground will be connected to 
their respective reader contacts to complete the 
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following two circuits for the Operation of relays 
SD and SA, respectively: (1) Ground on the 
reader contacts AB, No. 2 contacts of relay TA, 
conductor 46 within bracket ( , No. 27 contacts 
of relay RFD, conductor is within brackets 5 and 
4 in the order named, No. 9 contacts of relay 
FDS, conductor 32 within bracket 39, winding of 
relay SID to battery; (2) ground on the reader 
contacts BB, No. 5 contacts of relay TA, conduc 
tor 36 within bracket i , No. 22 contacts of relay 
RFID, conductor 32 within brackets 5 and 4 in 
the order named, No. 12 contacts of relay FIDS, 
conductor 38 within bracket 39, winding of relay 
SA to battery. Both relays SD and SA operate 
to cause the selection of the perforator No. 1 in 
accordance with the value of the unitS digit '1' 
registered in the F digit position of the record. 
As will be shown, the “answer' or “disconnect' 
message “2 1 1 1 1' will be recorded on 
the record tape controlled by this perforator and 
in the identical code in which it was recorded. On 
the original record tape. In other words, the 
entire entry is reproduced upon the record tape 
of the Selected perforator. 
With reiays SA and 3) thus operated, and re- ; 

membering that relay A2 is now operated, a cir 
cuit is completed for relays Pi A, PFB and PIC 
which are the "cut-in relays for perforator No. 1 
and by means of Which the perforator magnetS 
thereof are extended to the reader contacts 
AA . . . FE; there being, as previously stated and 
as indicated by Fig. 12, one set of "cut-in' relays 
PXA . . . PXC for each of the ten perforators 
9 . . . 9 but of the latter of which only the mag 
nets of perforator No. 1 are shown in Fig. 15. 
The circuit, path by which relays PA . . . PC 
are operated is as follows: ground from contacts 
C9 as previously traced to conductor 5, No. 4 
contacts of relay SA (which is operated), No. 6 
contacts of relay SB, No. 6 contacts of relay SC, 
No. 6 contacts of relay SD (which is operated), 
No. 5 contacts of relay SE, No. 8 contacts of relay 
SD, No. 5 contacts of relay SA, conductor desig 
nated by the circled within bracket 53, conduc 
tor 52, winding of relays F.A., PFB and PC, re 
spectively, to battery. These relays operate and 
connect perforator No. 1 (shown in Fig. 15) to 
the circuit. Relay PA, when operated, also com 
pletes a circuit for relay PD i which may be traced 
from battery through the Winding of Said relay, 
conductor 0, No. 5 contacts of relay PA, con 
ductor 8 within bracket 5, No. 35 contacts of 
relay RFD and thence to the contacts C4. As 
noted from Fig. 23B contacts Ci are closed during 
the closed period of the sensing cycle, ground is 
then applied thereto and relay PD is caused to 
operate over the above traced circuit. Relay PlA 
also completes a partial path serially through the 
paper advance magnet PAM of perforator No. 1 
and relay PCK, said circuit being traced from 
battery through the Winding of magnet, PAM, 
No. 1 contacts of relay DS (of perforator No. 1), 
conductor within bracket 5, wiinding of re 
lay PCK, conductor f, No. 4 contacts of relay 
Pi A, conductor 2, No. 2 back contacts of relay 
TR3, conductor 3 within brackets 9 and 5 in 
the order named, No. 30 contacts of relay RFD to 
contacts C. As will be noted from Fig. 23D, 
contacts CSS (and also C ) are out of phase with 
the Sensing cycle, close approximately .006 sec 
Ond after the beginning of the closed period of 
the Sensing cycle and open .006 second after the 
end of Said closed period. The above circuit, 
therefore, is completed after sensing proper has 
Commenced, at which time the paper advance 
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magnet PAM operates to position its pawl to ad 
vance the record tape of perforator No. 1 one 
step On the release of the magnet, as Subsequently 
set forth, while relay PCK, operates and locks 
over its No. 2 contacts, conductor 5 within 
bracket 5, No. 31 contacts of relay RFD, to ground 
in contacts C which are closed at this time. 

In a similar manner depending upon the value 
of the F digit and the operation of the two relays 
Out of the five relays SA . . . SE of the Selection 
register S which indicate this digit, the circuit 
of any of the other nine groups of relayS P0A, 
POB, P0C . . . P3A, P9B, P3C will be completed 
over the common conductor 5, to cause the oper 
ation of One of the indicated groups of relays and 
the connection thereby of the corresponding per 
forator to the aSSembler, the operation of the as 
Sociated relay Pid- and the operation of relay 
PCK- in series with the paper advancing magnet 
PAM of the Selected perforator. In order to 
avoid unnecessary reptition, the number of the 
perforator which is connected to the assembler 
in response to the operation of each of the 2-out 
of-5 combinations of relays SA. . . . SE caused 
by the sensing of the 5 digit positions is indicated 
by the Several circled numerals in Fig. 19 on the 
conductors Within bracket 53 which connect with 
like Circled numeras on the conductor's in Fig.11 
Which connect to the appropriate groups of cut-in 
relays P3A, POE, PEC . . . P9A, P9B, PSC asso 
ciated with each one of the ten perforators. 
Once relays Pi A, PB and PiC are operated, 

the perforator magnets AAM. . . . FEMI of per 
foratoi No. 1 are connected to the reader contacts 
A.A. . . . FE through the contacts of said relays, 
and by the selective operation of the magnets 
of Said perforator as indicated below, one line 
of perforations across the central office record 
tape is reproduced on the tape controlled by 
perforator No. 1. 

It has been assumed that the answer or dis 
connect entry consists of the number 211171, the 
first digit '2' being the A digit; the second digit 
'1' being the B digit; the third digit '1' being 
the C digit; the fourth digit “1” being the D digit; 
the fifth digit "7' being the E digit, while the 
sixth digit '1' being the F digit. Since the record 
is being analyzed backward and in reverse, then, 
according to Fig. 1, the perforations representing 
these digits are sensed by the different sensing 
pins as indicated below, to operate the indicated 
punch magnets of the selected perforator No. 1. 
It will be noted from the following table (and 
from Fig. 15) that the punch magnets of the 
perforator are given the Same letter designation 
as the punch pins except that the letter “i?t” is 
additionally affixed: 

Punch Posi Digit tions on the sensed by Puiglets Record y Operated 

2(A)----------------- Ab---------- FD---------- AB. 
1(B)----------------- Ba, Bd.---- iFB, ED----- BAM, BDM. 
1(C)----------------- Ca, Cd------ EB, id ----- CAM, CDA). 
(D)----------------- D2, Dd...... IDB, CD--- DAM, DDM. 

(7) (E)--------------- Eb, Ec.----- CA, BE----- EBM, ECM. 
l(F)----------------- fa, Fd------ BB, AB----- FAM, FDAi. 

Accordingly, upon the operation of relays PA, 
PFB, PC the following circuits are completed 
from the reader contacts associated With the 
above-indicated sensing pins to the perforator 
Inagnets of perforator No. 1 indicated below: 

1. Ground on the reader contacts FD, No. 9 
contacts of relay TC, conductor 22 within 
bracket if, No. 4 contacts of relay RFD, conduc 
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tor 2: Within bracket 3, winding of the check 
relay CKAB, conductor 26, No. 2 contacts of 
relay PA, conductor 2 withii bracket 5, No. 
3 centacts of relay idS, Wiriding Ci punch imag 
net, ABM to battery. Both the magnet and relay 
CEAE operate in this circuit, 

2. Girold on tile reader contacts FB, No. 7 
contacts of relay i€, coductor 2 within bracket 

, No. 2 contacts of relay RFD, conductor 8 
Within biacketS 5 and in the Order railed, Con 
ductor 3' within bracket 59, widing of check 
relay EA of the is digit checking eiayS, con 
ductor 65. Within bracket, i, No. 3 cointacts Of 
relay EPA, conductor 62 within bracket 5i, No. 5 
contacts of relay SA, winding of purch Inagnet 
BAlif G attery. Both tie ragnet, BAM and 
relay B.A.' Ogerate in this circuit. 

3. Grond oi) tile reader contactS ED, No. 4 Con 
tacts of relay TC, conductor 22 within bracket i , 
No. 9 contacts of relay RF, conductor 2 within 
racketS 5 and is in the Order nated, conduc 

toi 2 within bracket 59, winding of relay BD' 
of the B digit checking relays, conductor 63 With - 
in bracket 53, No. 9 contacts of relay A, con 
ductor fi, within lacket S, No. 8 contacts of 
relay SE, winding of punch maginet BDM to 
battery. Both the Inaginet, and relay BD' opeiate 
in this circuit. 

4. Ground on the reader contacts EE3, No. 2 
contacts of relay IC, conductor 55 within bracket, 
ii, No. 7 contacts of relay R.F.D., coil ductor £3 
Within braickets 5, 3 in the ('der Yianned, coin 
d:gor 68' within brackets 3, Wii. of reiay 
CA’ of the C digit checking elays, conductor ; 
within bracket, 83, No. i contacts of relay PB, 
condictor 63 within bracket 3i, No. 1 contacts of 
relay Si, winding of punch lagnet, CAM to 
battery. 30th the puznch nagnat CAM and relay 
CA' operate in this circuit. 

5. Ground on the reader contactS DiD, No. 9 
contacts of relay T3, conductor is within bracket 
; , No. 4 contacts of relay RiD, conductor 
Within bracketS 5 and 6 in the order named, 
conductor within bracket, 39, winding of re 
lay C’ of the C digii, checking relays, carduc. 
to 53 Within the biacket S, fio. 4 contacts of 
relay FiB, conductio; it withi: sacket Si, No. 13 
coaa.gtS Of Irea. ding of punch magnet 

e punch ragnet, CDM 
S 

contact S of Within 
bracket, É, Re, 13 eotagis of relay RFD, condue 
to 5 withii brackets; 5, É in the Order named, 

ray was within biage, cordictor is 53, winding of re 
lay D.A. of the O digit citiecking relays, conductor 
6 within braicket A, No. 6 contacts of relay PB, 

conductor 8 within backet 52, No. 15 cointacts 
of relay CSE, widing Gf punch titagnet DAV to 
battery. Both the punch magnet DAM and relay 
SA operate in this circuit. 
7. Ground on the reader contacts CD, No. 4 

contacts of relay TB conductor S within bracket 
, No. 19 contact of relay RFD, conductor 38 

Within blackets , is and SS, in the order nanned, 
winding of relay i' of the iD digit checking re 
lays, conductor 3 within bracket, No. 9 con 
tacts of relay FE3, conductor 32 within bracket 
5i, No. 18, contacts of relay 3S2, winding of punch 
magnet DD? to battery. 3oth tha punch magnet 
i Mi and relay DD' operate in this circuit. 

8. Ground on the reader contacts CA, No. 1 
contacts of relay B, conductor 34 within bracket 
fi, No. 16 contacts of relay RFD, conductor 85 
Within bracketS 5, & in the order named, con 
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ductor 35' Within bracket S, Winding of relay 
EB' of the E digit checking relays, conductor 85 
Within bracket 87, No. 2 contacts of relay PC, 
COinductor 8. Within bracket g, No. 2i contacts 
of relay iS, winding of princin in agrict, EBM to 
batteity. Both the in agiet EAS and relay E3’ 
Cperate in this circuit. 

9. Ground on the reader contacts BE, No. 8 
contacts of Irelay iA, 3indicti' 33 Within backet 
A , No. 25 contacts of relay RF, conductor 8 
Within bracketS 3, is in the Order nained, coin 
ductor 3' Withi: liracket E3, winding of relay 
EC, conductor 3: Within blacket A, No. 3 co 
tacts of relay FC, conflictor 32 within cracket 
5, No. 22 contacts of relay DS, purch inagne 
ECM to battery. Both the punch iEagnet, ECM 
and relay EC' Gerate in this circuit. 

10. Ground Cin the reader contacts E3, No. 5 
Contacts of 'elay EA, conductor 33 within bracket 

, No. 22 contacts of relay RFID, conductor 3 
Within bracketS 5 and 5 in the order nailed, 
conductor 3; within brack2t SS, winding of relay 
FA. Of the F digii, checking relays, ccasictor 
within bracket 35, No. 6 contacts of relay FiC, 
conductor SS Within braciet, 3, No. 25 contacts 
of relay St, Winding of pinch aginet, FAM to 
battery. Both tie raagraet EAA aid relay FA' 
operate in this circuit. 

1. GE'Guild on the 'eate 
Coitacts of relay iA, coitc. 33 within bracket, 

, No. 27 ccitacts of Irelay RF, coinductor 3: 
Within tracketS 5 and 4 in the Crder nailed, 
conductgir is 3' Within bracket 53, winding of 
relay FD' of the F digit checking relays, con. 
ductor S. Within bracke, 5, NG. 9 cantacts of 
relay Pi C, conductor 38 within bracket SE, Ng. 
23 COItacts of Feiay 32, Windig of pinpin mag 
Inet FM, to battery. Both the punch magnet, 
FDA and relay F) operate it this circuit. 

It Will be clServed that With resp2ct to cir 
cuitS (4) and (5) above traced, garael circuits 
are also completed to cirresponding relays CSA 
. . . CE in the C digit register (Fig. 17). With 
respect to the circuit of the punch agnet (CARA, 
the parallel brainch is established over coil duc 
tor iii, Winding of relay C A to battery. With 
respect to the circuit of puncil Yiagnet (CDE:L, the 
parallel branch is estabilisines; over conductor , 
Winding of Irelay Cid to attery. Both relays 
CA aid CEC operate but perfor no useful 

Ai, No. 2 

function. That is, the perforati eSigilating 
the value of the C digit not cniy cause ille 
Operation of the appropriate putaci Yagnets in 
tine Seiected perfoi'ator No. , tuit also the Cicera 
tion of the appropriate 2-out-of-5 relaysia the C 
digit register for registering the value of this 
digit therein. Although each waite of the C digit 
Will always be registered in the C digit register, 
it Will be ShoWill that this registration cones 
into play Only for the entries which ihave the 
digital Value '8' for the 3 digit of other “one 
line' entries. 
The Operation of the above-indicated punch 

Inagnets of perforator No. 1 produces perfora 
tions on the tape aSSociated with this perforator, 
Which are reproductions of those sensed and, 
therefore, constitute the reproduction of the 
answer Ci disconnect entry “211'.' 

it Should be noted that reiay A2 and the two 
relayS S- Of the Selection register Sail operate 
fro(in their respectively associated reader contacts 
at the Sanie time that the perforator cut-in relays 
P.A. . . . PC Operate as the second relay event 
in connecting the perforator with said reader 
contacts. Ina Simuch as the digit checking relays 
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BA' . . . FE' and CKAA, CKAB and CKAC are 
connected in Series between the reader contacts 
and the punch magnets of the perforator, there 
Will be 2 out of 5 of these relays operated for 
each of the B, C, D, E and F digit checking reg 
isters, as above indicated, and also one relay in 
the A digit checking register. Thus there will 
be 11 “check' relays Operated when the perfora 
to is connected to the reader contacts during the 
time that the Said contacts are closed. 
The operation of the above indicated il check 

relays (the relays whose circuits Were traced in 
series with the windings of the punch magnets) 
closes a checkiing circuit, which may be traced 
from ground on the No. 2 contacts of relay CKAA, 
No. 4 contacts of relays CKAB (operated), No. 2 
contacts of relay CKAC, conductor 33, No. 2 con 
tacts of relay BA' (operated), No. 3 contacts 
of relay B3', No. 4 contacts of relay BC, No. 4 
contacts of relay BD' (operated), No. 2 contacts 
of relay BE', No. 2 contacts of relay CA' (oper 
ated), No. 3 contacts of relay CB, No. 4 contacts 
of relay CC', No. 4 contacts of relay CD' (oper 
ated), No. 2 contacts of relay. CE, No. 2 contacts 
of relay A' (operated), No. 3 contacts of relay 
DB', No. 4 contacts of relay DC', No. 4 contacts 
of relay DD (operated), No. 2 contacts of relay 
DE', conductor (, No. 1 contacts of relay EA', 
No. 2 contacts of relay E3' (operated), No. 5 con 
tacts of relay EC' (operated), No. 2 contacts of 
relay ED', No. 2 contacts of relay SE', No. 2 coin 
tacts of relay FA' (operated), Ko. 3 contacts of 
relay FB', No. 4 contacts of relay FC', No. 4 con 
tacts of relay FD' (operated), No. 2 contacts of 
relay FE', conductor , No. 3 contacts of relay 
PD), No. 2 contacts of relay PD, No. 3 contacts 
of relay FCKS, No. 5 contacts of any of the relays 
PD2 . . . PD9, conductor 2, No. 4 back con 
tacts cf relay APC, conductor 23, windings of 
relays RS and RS2 to battery. Relays RS and 
RS2 operate, the forgner in turn operating relay 
RS3. The closure of the circuit of relays RS 
and RS2 insures (a) that 11 aid only ill punch 
magnets are operated, (b) that one and only one 
perforator is connected to the reader contacts 
and (c) that the circuit is closed for operating 
the paper-advance magnet PA? of the connected 
perforator since the above-traced check circuit 
runs through the No. 3 operated pair of contacts 
on relay PCK, the winding of which is in series 
with the winding of the paper-advance magnet 
PAM of perforator No. 1. Relay RS 1ocks over 
its No. 2 contacts, conductor if within bracket 
5, No. 34 contacts of relay RFD, to ground oin con 
tacts CS whein (as noted froín Fig. 233) the 
sensing pins advance froii) the cloSeti period of 
the Sensing cycle to the open period. 
Thus the operation of relays RS, RS2 and RS3 

serves as an 'OK' signal to insure that the cir 
cuits have been closed to punch the proper record 
on the proper perforator. As noted before, the 
record punched on the tape of this perforator is 
the same that read from the central office tape 
by the sensing pins of the reader. 

It will be noted that the locking circuit of relay 
PCK (and other relays PCE- of this group) 
which, over conductor 3, extends to ground on 
the contacts C, has a Supplementary ground 
over the No. 3 contacts of relay AC through a 
path which may be traced over conductor 5' 
within bracket 9, No. 1 contacts of relay SS2, 
conductor 8, No. 1 back contacts of relay TRS, 
No. 4 contacts of relay RS3, conductor 9 to 
ground on the No. 3 contacts of relay AC0. It is 
essential that if the checking circuit fails for any 
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reason, as evidenced by the failure to operate 
relays RS, RS2, and RS3, the perforator be held 
from advancing the record tape. Since the 
reader shaft is continuously rotating so long as 
key MO is operated, contacts Clf will open a little 
after the closed period of the sensing cycle and 
relay PCK and magnet PAM will release, the 
latter causing the advance of the record tape one 
step. If the check circuit fails, however, relays 
PCK and magnet PAM will be held operated by 
the aforetraced ground on conductor 5’ to pre 
went this advance. Hence when contacts Cl 
open and relay RS3 is normal (on the assumption 
that the check circuit has failed), ground on 
conductor 5' will be applied to conductor 5 
to hold relay PCK and magnet PAM operated, 
thus arresting the advance of the perforator rec 
ord tape. The reader shaft Will, in the mean 
While, continue to rotate and thereby cause the 
repetitive sensing of the entry (or the line of an 
entry). However, since ground is applied to con 
ductor 7 from the No. 4 contacts of relay RS 
(which is normal because the check circuit failed) 
the reader stepping magnet STP is held operated, 
the reader drum is held stationary, the central 
office record tape is not advanced and the sensing 
pins will continue to sense the Same line of per 
forations for Which the check circuit failed. As 
will be shown later, the failure to release the per 
forator will cause the operation of an alarm that 
Will call attention to the abnormal condition. 

It should further be noted that in operating 
any group of perforator cut-in relays such as, 
for example, relays PA . . . PC with relay A2 
operated, the path for operating said relays is 
through the No. 1 contacts of relay RS by way 
of conductor 5. This is to insure that relays 
RS and RS2 are normal before a new record is 
put on the tape of any perforator. After the 
group of perforator cut-in relays is operated and 
circuits are closed through the contacts of said 
relays to the perforator punch magnets as already 
described for the cut-in relays PA . . . PC, 
relays RS and RS2 are operated as above de 
scribed. The circuit of the cut-in relays PA 
. . . PC is then opened by the operation of 
relay RS in consequence of the latter's operation 
over the checking circuit. If by this time, the 
punch magnets of the selected perforator have 
not completed their function of punching the 
record tape, (the circuit thereof still being closed 
by the reader contacts if the closed period of the 
Sensing cycle is still in progress) the release of 
the cut-in relays PA. . . . PC would open the 
circuit of these magnets. Therefore to insure 
that relays PA. . . . PC will not release after 
the operation of relay RS, the No. 1 contacts of 
said latter relay are short-circuited over con 
ductor 5, No. 1 contacts of relay PD?, conductor 
50' and thence as traced over conductors 50 . . . 
44 to ground on contacts C9. 
When the reader contacts open, relay A2, relays 

SA and Sld of the selection register S, the cut-in 
relays PA. . . . BC, relay PD and the operated 
relays of the digit-checking registers all release. 
With relay RS3 operated, ground is removed from 
conductor 7, thereby opening one of the circuits 
which hold the stepping magnet STP operated. 
When contacts C8 open, the other circuit is also 
opened and this magnet will then release to cause 
the reader drum to be rotated one step and there. 
by advance the central office record tape to the 
next line of perforations. 

It will be recalled that relay PCK is locked to 
ground on contacts C in series With the paper 
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advance magnet PAM of perforator No. i. AS 
will be noted from the time chart of Fig. 23D 
contacts C and contacts C break approxi 
mately .006 second after the termination of the 
closed period of the Sensing cycle and, therefore, 
after the reader contacts break. This is to allow 
Sufficient time for the pinch pins of the selected 
perforator to be released before the contacts CC 
and C. Open, so that these pins Will not Snag 
the record tape of the perforator when the drum 
of the latter rotates to Step the record tape. 
Relay PCEX? (or any other of the relays PCK-) 
is locked to the contacts C. because each of the 
circuits of the cut-in relay groups P3A . . . PB, 
PC . . . P9A, P9B, PC (through the contacts 
of one of which relay PCEE is operated) may open 
before the paper-advancing magnet PAM will 
have completed its function of advancing the 
perforator record tape. That is, the punch mag 
nets of the perforator will release immediately 
after the reader contacts open. For a period 
after this opening, the circuit of relay PCKE and 
that of the magnet PAl? are held to ground on 
the contacts C in order to allow the punch pins 
controlled by the punch magnets to release and 
clear from the record tape. 
tacts C open, which, as noted, is about 006 
second after the reader contacts break, the punch 
pins will have cleared the record tape and, accord 
ingly, the circuit of the magnet FAMI and relay 
PCK Will be opened to allow the advance of the 
record tape. 
Thus With all of the above-mentioned relays re 

leased during the open period of the sensing cycle 
(with the exception of relays RSA, RS2 and RS2), 
the assembler will be in position to read and per 
forate another entry or the Succeeding line of the 
Same entry in the central office tape record. 
When the Sensing pins AA. . . . FE read the next 
line of the message and the associated contacts 
close in response to the pins which pass through 
perforations in the record, the appropriate relay 
A- of the A digit and the appropriate two out of 
five relays S- of the Selection register S will op 
erate. However, since conductor 5 to which 
ground to operate the next group of cut-in relays 
is applied, is controlled through the normal No. 

contacts of relay RSS, said cut-in relays can 
not be operated until relay RS is released. This 
acts as a check to insure that relays RSE, RS2 
and RS3 are released before another record is 
punched on the record tape of a perforator. As 
Was noted above, the No. 1 contacts of relay RSA, 
used to check its normal condition, are short-cir 
cuited through the No. 1 contacts of relay PD 
(depending upon which one is operated), in order 
to prevent the opening of the circuit to the pre 
Viously operated cut-in relays PBA . . . PAC sub 
Sequent to the Operation of relay RS after the 
check relays have operated on the sensed line of 
perforations. 
The circuit Will continue to perforate the “an 

SWer' and/or "disconnect’ entries once for each 
time that the reader is stepped and the Sensing 
pins thereof are brought in opposite alignment 
With the transverse line of perforations repre 
Senting Such entries. These answer and discon 
nect entries are, of course, perforated on the rec 
ord tapes of the several perforators selected by 
the 2-Out-of-5 relays of the selection register S, 
Which are operated in response to the Sensing of 
the units digit (F digit) of the district number 
associated With the particular answer or discon nect entry being sensed. 

By the time that con 
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2. Initial talo-line entry 

An initial two-line entry, indicated in Fig. 24C, 
is the entry recorded on the central office rec 
ord tape as the initial entry of a local call which 
is to be charged in terms of standard call units 
and for which no details are to be furnished the 
Subscriber to be charged. For this entry and in 
the first line thereof (reading from botton up in 
Fig. 24C) the A and B digits together constitute 
the “entry’ digits; the C digit, called the “index,' 
designates the number of charge units; the D digit 
indicates the calling party station, while the E 
and F digits designate (as With a single line an 
SWer Ci disconnect entry) the tens and units 
digits, respectively, of the district junctor over 
Which the connection was established. 

In the Second line of the entry (the upper line 
in Fig. 24C) the A digit always has the value 'i' 
to indicate that it is a supplementary line, while 
the remaining five digits B . . . F are used to 
identify the number of the calling line with re 
Spect to its terminal location in the switching 
frames of the office, all of which has been pre 
ViOUSly explained in Section I. 

It, Will now be aSSuined that, as indicated in 
Fig. 24C, the first line of an initial two-ine entry 
is 311171 and that the second line is 104826. Ac 
COrding to Fig. 1, the perforation in position (Ac) 
(recording the A digit 3) will be sensed by the pin 
FC. Consequently when this pin enters the per 
foration a circuit will be completed for relay A3 
Which may be traced from ground on reader con 
tacts C, No. 8 contacts of relay TC, conductor f7 
Within bracket , No. 3 contacts of relay RFD, 
Conductor G Within brackets 5 and 9 in the order 
named, No. 4 back contacts of relay TR3, conduc 
tor 5 Within bracket I, No. 2 contacts of relay 
ETF, No. 4 contacts of relay AC, No. 1 contacts 
of relay APB, winding of relay A3 to battery. 
Relay A3 Operates in this circuit to register the 
Value '3' in the A digit register. Also at the same 
time, relays 3 A and B D will be operated in re 
Sponse to the perforations in positions (Ba) and 
(Bd) of the B digit (to register the value '1' in 
the B digit register) as before described and they, 
in turn, locally operate relays 32A and B2D, re 
Spectively. Further (as in the case of the answer 
and disconnect entry previously described), two 
relays SA. . . . SE of the selective register S are 
Operated in response to the sensing of the F digit 
in which is recorded the value of the units digit 
of the district number. Since the value of this 
(digit is 'i' (punch positions (Fa) and (Fd) and 
Sensed by the Sensing pins BB and AB, respec 
tively) relays SA and Si are operated over pre 
Viously traced circuits, in turn to complete a cir 
cuit for Operating the perforator cut-in relays 
PA, PFB and P4C individual to perforator No. 1, 
thereby to connect the magnets of this perforator 
to the reader contacts. 
Also in this case, as in the case of the answer 

and disconnect entry, the C digit, which, in the 
initial two-line entry under consideration con 
tains the index number which is assumed to have 
the digital value “1,” relays CA and CD of the C 
digit register are operated over previously de 
Scribed circuits. As before, these relays though 
Operated, perform no function with respect to an 
entry the B entry digit of which has any value 
Other than “8. 
With relay A3 operated, a circuit is COripleted 

for relay TKA, which circuit extends from battery 
through the Winding of said latter Irelay, No. 2 
contacts of relay A2, conductor 27, No. 1 con 
tacts of relay CEi, No. 1 contacts of relay TST2, 
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No. 4 contacts of relay SKP, conductor 28, No. 4 
contacts of relay A3, conductor 2 within bracket 
5, No. 36 contacts of relay RFID, common contacts 
C5, to ground, said contacts being closed during 
the closed period of the Sensing cycle (Fig. 23C). 
Relay LX operates and locks over a circuit ex 
ending from ground on the No. 1 contacts of 
relay AC3, No. 1 contacts of relay L2, resistor f32, 
No. 5 contacts of relay L., conductor 28, con 
ductor 28, thence as tiraced to the Winding of 
relay LK. It will be noted that this latter 
ground Supplements the ground on contact C5 
available over conducto: 29 and (through the op 
erated contacts of Irelay A3) over conductor 28. 
Hence in order for relay K to release, not only 
must contacts C5 be opened but relay T. must 
also be operated. The broad function of relay 
LK is to serve as an off-normal relay to Supply 
off-normal grounds for Varios relays during the 
time that the Suppleinentary lines of an initial 
entry are being perforated. It will be shown that 
relay L2 operates when the last line of the entry 
is being punched, at, which time one of the locking 
circuits of relay LK is opened. When the Sens 
ing piis thereafter reach the Open period, Con 
tacts C5 will open, thereby opening the Second 
locking circuit of relay K and causing it to 
Irelease. 
When the perforato cut-in relays F A . . . 

PC are Operated, a circuit is competed for Opera 
atting the associated relay PD as previously de 
scribed. Further, when the contacts CO and C 
are operated, relay FCK is operated and SubSe 
quently locked in Series with the papai'-advance 
magnet PAM, also as previously described. How 
ever, since relay LEXE is now operated as above 
noted, a circuit is closed for relay PE which 
extends from battery through the winding of said 
relay, No. 1 contacts of relay PCE, conductor 
29, No. 3 contacts of relay APC to ground on 
the No. 8 contacts of relay E. Relay PE, 
operating Over this circuit, locks over its No. 2 
contacts and resistor 30 to aforesaid ground on 
conductor 29. This relay serves as a “memory' 
relay and will remain locked after the first line 
of the entry is perforated on the tape of perfora 
tor No. 1 SO that the additional line, or lines, of 
the entry will be perforated in the same tape. 
As will be explained later, this is accomplished 
by causing the reoperation, on Succeeding lines 
of the entry, of the same group of cut-in relays 
which were operated as a result of the Selective 
operation of relayS SA. . . . SE in the Selec 
tion register S in response to the sensing of the 
F digit on the first line of the message, said cir 
cuit being available, as Will be explained, through 
the No. 1 contacts of relay PE. 
AS previously mentioned, reiays B2A. and B2) 

were locally operated by relays BA and B.D, 
respectively. The function of relays B2- is to 
indicate whether the initial entry is a two-line 
or a four-line entry, the distinction between the 
two entries being recognized, as indicated in Figs. 
24C and 24, by the fact, that, the B digit of the 
first line of an initial two-line entry (Fig. 24C) 
is “1” While the B digit for an initial four-line 
entry is “3,' the A digit of the first line for both 
entries having the value “3.’ Consequently, as 
Soon as relay LK operates during the make 
period of the Sensing cycle, and with relays 32A 
and 32 operated in response to the sensing of 
digital value '1' for the B digit of the initial two 
line entry, a circuit is completed for relay LN2, 
Which circuit extends from ground on the No. 7 
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conductor 25 within bracket 26, No. 3 contacts 
of relay B2B, No. 3 contacts of relay B2C, No. 2 
contacts of relay BA, No. 4 contacts of relay 
E23, No. 4 contacts of relay B2E, conductor 23 
within bracket 23, winding of relay LN2 to oat 
tery. Relay N2 operates and locks over its No, 
2 contacts, resisiance 35, ground on the No. 7 
contacts of relay L.E.S. 
Now after the perforator No. 1 has punched 

the first line of the two-line entry during the time 
that the reader contacts are going through the 
closed period of the sensing cycle and, thereafter, 
relays RSF, RS2 and RSS have operated by the 
circuit closure through the eleven relays of the 
check circuit, the reader contacts open and Con 
tacts C close (see Fig. 233) whereupon a cir 
cuit is completed for relay LK2 Winich may be 
traced from ground on contacts C, No. 38 con 
tacts of relay RFD, conductor is within bracket 5, 
No. 4 contacts of relay RS2, conductor 33, No. 2 
back contacts of relay LAC, No. back contacts of 
Irelay LAA, conductor 34, No. 4 contacts of relay 
T.2, No. 4 contacts of relay LIX4, winding of relay 
K2 to battery. The latter relay operates and 

locks OVer tWo Separate circuits, the Gne over 
its No. 3 contacts, No. 5 contacts of relay L2, to 
ground in the No. 2 contacts of relay LK; the 
Other over its No. 3 contacts, conductor 35, No. 
3 back, contacts of relay TR3, conductor 36 with 
in bracketS 3 and 5 in the order named, No. 32 
ContactS Of Irelay R.F.D. to giround on contacts C. 
AS Will be showin, Irelay I.2 operates on the last 
line of an initial entry regardless of whether the 
entry is a two-line entry or a four-line entry. 
Since relay LK2 is locked to ground over a pair 
of normal contacts on relay 2, and also to ground 
On contactSC (Which are closed during tie closed 
period of the Sensing cycle), it follows that reiay 
LK2 (and relay LEA which is locked through it) 
Will not release until the open period of the read 
ei ContactS is reached following tie perforation 
Of the last line of the entry. 

Relay LK2 is operated, as was noted, during 
the Open period of the sensing cycie. With the 
Operation of this relay, the operating circuit of 
relayLN2 is opened at the No. 5 contacts of relay 
IE2 although relay N2 remains locked to 
ground. On the No. 7 contacts of relay LE. The 
Operating circuit of relay LN2 is, of course, also 
opened at the contacts of the relays 3.2A and B2) 
of the B register when the latter relays release 
after the perforator No. has perforated the 
first line of the entry. If relay N2 had not been 
locked, its Operating circuit night not be avail 
able on the Sensing of the second line of the en 
try inasmuch as the S digit, for this line might 
be any Value, including the value “1.’ Hence to 
preserve ai) indication in the assebler that, the 
ently is a two-line entry, relay LN2 is locked 
So that the relays B2- may be reset in accord 
ance With any value of the B digit, in the second 
(and last) line of the entity. Relays RSF, RS2 
and RS3 Operate and release as before described 
to advance the record to the Second line of the 
entry. Also, all the operated register relays of 
the assembler and the operated punch magnets 
of perforator No. 1 ielease as aiready described for 
the One-line entry, the nagnet PAIV, on releas. 
ing, advancing the tape of perforator No. 1 by 
One step. 
On the next closed period of the seasing cycle 

following advance of the central office record 
tape to the Second (and last) line of the entry in 
response to the release of the stepping magnet 

contacts of relayLKl, No. 5 contacts of relayLK2, 75 STP, the sensing pins sense the perforations of 
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said second line. Since the A digit is “1,” the 
record thereof being a perforation in punch po 
sition (Act), and since this perforation is Sensed 
by pin FE, a circuit is completed for relay A 
which may be traced from ground on reader con 
tacts FE, No. 10 contacts of relay TC, conductor 
E3 within bracket , No. 5 contacts of relay 
RFC, conductor 38 within bracket S.No. 4 back 
contacts of relay EP, No. 7 contacts of Irelay 
ACG, winding of relay Ai to battery. Relay A: 
operates in this circuit. Since relay N2 is locked 
as before described, a circuit is completed for 
relay 2 which extends from ground on contactS 
C2, No. 33 contacts of relay RFD, conductor 4 
within bracket 5, No. 4 contacts of relay A, No. 1 
front cointacts of relay LN2, Winding of relay L2 
to battery. The latter relay operates, locks over 
its No. 3 contacts, resistor i2, No. 2 contacts 
of relay TK to ground and performs certain 
functions which Will be described in their proper 
Order. 
The 8 digit of the Second line has a value of 

“0,’ With holes in punch positions (Bd) and (Bb) 
and Sensed by sensing pins Fis and FA, respec 
tively. Then sensing of the hole in position (Bd) 
completes a previousiy described circuit for relay 
BA of the 3 digit, register, while the Sensing of 
the hole in position (Bb) corpletes a circuit for 
relay B B which may be traced from ground on 
reader contacts FA, No. 6 contacts of relay TC, 
conductor 39 Within bracket . , No. 1 contacts 
of relay RFD, conductor 3 within bracket 5, 
and S in the order named, winding of relay BAE3 
to battery. This relay operates, and, along with 
relay BAA, both localiy operate relays 32A and 
B2B. These two operated relays of the B register, 
however, perform no function in the suppieiaen 
tary line (or lines) of an initial entry. 
The C digit of the second line of the entity 

has a Value of “4,’ with holes punched in posi 
tions (Ct) and (Ce) and sensed by sensing pins 
EA and C, respectively. Sensing pin EA corn 
pieties a circuit for relay Cii, said circuit, being 
traced fl'Orin ground on the reader contacts HEA, 
No. 1 COEntag is of relay TC, conductor 33 With 
in bracket , INo. 6 contacts of relay RFD, con 
dutor 33 Within rackets 5 and is in the or 
der thanied, conducto. 38', winding of relay 
CB to battery. Sensing pin D.C completes a 
Circuit for relay C.E, Said circuit being traced 
from ground on the reader contacts DC, No. 8 
Contacts of relay ii.3, conductor its within 
lacket i , No. 13 contacts of relay RFID, con 

ductC) 3 Within trackets is and in the or-. 
der named, conductor 9', winding of relay 
C E to battery. Both relays C B and CEE op 
erate in these circuits put do not perform any 
function, 

In the given example of the second or sup 
plementary line of an initial two-line entry, the 
F digit has a value of 6, the latter being re 
Corded in the cential office record tape by two 
holes punched in punch positions (Fa) and (Fe), 
respectively. These holes are sensed by the 
Sensing pins BB and AC, respectively, the form 
er closing a previously described circuit for re 
lay SA of the selection register S and the lat 
ter closing the following circuit for relay SC 
of Said register: ground on contacts AC, No. 3 
contacts of relay TA, conductor ES5 within 
biracket , No. 28 contacts of reiay RFD, con 
ductor 86 within brackets 5 and in the or 
ider named, No. 10 contacts of relay FIDS, con 
ductor 87 within bracket 33, winding of relay 
SC to battery. Relays SA and SC both operate. 
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It will be recalled that for the answer and 

disconnect entries the selective operation of two 
Out of the five relays of the selection register 
S in eSponse to the sensing of the F digit, de 
termines the selection of the perforator to be 
Connected to the assembler, the reason being 
that the ground applied to conductor S through 
relay A2 is Selectively applied through the reg 
ister to complete the circuit of one of the ten 
groups of perforator cut-in relays PA, B33, 
PC . . . P3A, PSB, PSC. However, since in 
the Second (and last) line of an initial two 
line entry the recorded value of the A digit is 
'1' instead of '2' and, tierefore, relay A2 is 
hoirmal, ground caninot be applied to conductor 
5i and utilized through the registel' S for the 
Selective Operation of the cit-relays. Instead, 
and reineagering that when the first line of the 
entry Was being Sensed reliay PE was operated 
in response to the connection of perforator No. 
1 to the assenbier and remained locked dur 
ing the Succeeding open period of the sensing 
Cycle, a circuit is now completed for the same 
group of perforator Cut-in relays that was op 
erated in respoise to tie value of the F digit 
foi' the first line of the two-line entry. Since 
the value of tie F digit is 1 for the first line 
Of the entry and “6” for the second, the circuit 
is, Of course, coinleted to the cut-in relays PA, 
PiB and PEC, to cause again the connection 
of perforator No. 1 to the assembler in order 
that the Second line of the entry may be per 
forated on the Sane tape as the first line. The 
circuit is as foilows: ground on contacts C9 ap 
plied to conductor Éd as previously traced there 
to, No. 2 back contacts of relay TST2, conduc 
tor 43, NC. 1 contacts of relay A, conductor 
66, No. 1 contacts of relay AA, No. 1 contacts 
of relay TK2, No. 5 contacts of relay A3, No. 1 
contacts of relay A2, conductor E. , No. back 
contacts of relay PSES, No. 1 front contacts of 
relay PE, Severally through the windings of 
relay FA, PS3 and FC to battery. These re 
layS Operate and extend the reader contacts 
AA. . . . FE to the windings of the pinch inag 
nets AAM . . . FEl? of the perforator No. 1, 
Serially through the windings of the several 
checking "elayg Ci the A. . . . F digits checking 
registers. The perforator magnets which are 
Operated in leSponse to the reader contacts of 
those Sensing pins which enter perforations now 
function as before to periorate the second (and 
last) line of the two-line initial entry on the 
tape individual to the perforator. Said record 
tape is then advanced (as before) in FeSOOn Se 
to the clear-out signal given by the O)88iCn 
of relays RSS, FRS2 and RS3. 
When the reader contacts open at the 

of the closed period of the sensing CyCe, Te. 
lay LKE Will remain locked as above stated 
While relays RS:, RS2 and RS3 will remain 
locked to ground on contact, C3. Also Wein, at 
the end of the closed period of the Seising C 
Cle, ContactS C2 close, the circuit of relay 32 
is completed over a previously traced circuit and 
Said relay operates and locks as 22fore, except, 
for the fact that since relay L2 is noty Operated 
to indicate the perforation of the second (aif 
last) line of the initial two-line entity, the pre 
Viously traced locking path through the No. 1 
contacts of this relay is opened, ie3ving relay 
S.2 locked only under the control of giCL. 

On contacts Cf. When these contacts release, 
relay LK2 releases. The release of relay ii.2 
releases relay LKA, in turn releasing relay PE . 
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3. Initial four-line entry 
An initial entry consisting of four consecu 

tive lines as shown in Fig.24D is an entry which, 
as previously stated, is made on the central of 
fice record tape for a call the details of which 
are to be furnished to the calling subscriber 
as part of the bill and the charge for which is 
to be made in money units instead of call units 
as for “bulk billed' calls. 
The first line of the entry is the same as for 

the first line of an initial two-line entry ex 
cept that the 'B' digit has always the value 
“3' and 'C' digit (index) has the value “9.' 
The second line of the entry is also of the 

same order as the second line of an initial two 
line entry, the A digit thereof having the value 
“1” to indicate that this line is a supplemen 
tary line of an initial entry. The remaining 
digits of the line are used to record the identity 
of the calling line terminal. 
The third and fourth lines of the entry are 

also supplementary lines and, of course, have 
the numeral “1” for the value of their respec 
tive A digits, each of said lines recording the 
information indicated in Fig. 24D and further 
discussed below. 
We may now assume that an initial four-line 

entry is presented to the reader for analysis and 
that, by way of example, it is the entry illus 
trated by Fig. 24.D. 
When the first line of the entry comes into 

coincidence with the sensing pins and the latter 
penetrate the perforations thereof during the 
closed period of the sensing cycle, then since a 
hole is present in position (Ac) which is sensed by 
pin FC, a previously traced circuit is completed 
for relay A3 which causes this relay to operate. 
Also at the same time, relays Bf D and B E of 
the register B are operated in response to the 
sensing of perforations in positions (Bd) and 
(Be) by sensing pins ED and EC, respectively. 
The circuit of relay BD was previously de 
scribed; that of relay B E extends from ground 
on reader contacts EC, No. 3 contacts of relay 
TC, conductor 2-0 within bracket fl, No. 8 con 
tacts of relay RFD, conductor 2 within brack 
ets 5, f4 and 9 in the order named, winding 
of relay BIE to battery. Relays BiD and B.E. 
operate and locally operate B2D and B2E. Relays 
CfA and CfE of the register C are operated in 
response to the sensing of perforations in posi 
tions (Cd) and (Ce) by the sensing pins EB and 
DC, respectively, and the circuits thereof have 
been previously traced. Relays SA and SD of the 
selection register S are operated in response to 
the sensing of holes in positions (Fa) and (Fd) 
of the digit F by sensing pins BB and AB, re 
spectively, and the circuits thereof have also 
been previously traced. 

It has been noted that relays Bf D and BE of 
the B register are operated. Since relay A3 is 
also operated, ground to conductor 5 may now 
be traced over the following path: ground on 
scontacts C9 and thence as previously traced to 
conductor 46, No. 2 contacts of relay A, No. 2 
contacts of relay LK2, No. 1 contacts of relays 
A3, No. 3 contacts of relay A2, conductor 45 
within bracket 26, No. 3 contacts of relay BD, 
No. 1 contacts of relay BE, conductor 47, No. 2 
contacts of relay FIDS, and thence as previously 
traced to the common conductor 5 which ex 
tends to the relays of the selection register S. 
Since relays SA and SD are operated in this 
register, the path is completed over conductor 52 
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which, as previously noted, are the cut-in relays 
of perforator No. 1 and which, when operated 
over the above circuit, cause the connection of 
this perforator to the reader contacts as previ 
ously described for the previously described en 
tries. 

It will now further be noted that relays BD 
and BE have locally Operated relays B2D and 
E2E. It is the principal function of the relays 
B2A. . . . B2E to discriminate between an initial 
two-line entry and an initial four-line entry. For 
an initial two-line entry the B digit has always 
the value 'i' and results in the operation of 
relays 33A and B2D and the closure of a circuit 
for l'elay LN2, as previously described. For an 
initial four-line entry the B digit has always the 
Value of '3' and results in the operation of relays 
B2D and B2E. Therefore during the Sensing 
cycle in which the first line of the four-line 
entry is being Sensed, arid innediately after relay 
LK? has been operated as previously described, 
a circuit is closed for relay LN4 which extends 
from ground on the No. 7 contacts of relay LK, 
No 5 contacts of relay LK2, conductor 25 within 
bracket 26, No. 1 contacts of relay B2A, No. 2 
contacts of relay B2B, No. 2 contacts of relay 
B2D, No. 2 contacts of relay B2E, No. 1 contacts 
of relay B2C, conductor 46 within bracket 24, 
Winding of relay LN4 to battery. The latter relay 
operates and locks over its No. 2 contacts to 
operating ground on the No. 7 contacts of relay 
LK. The operation of relay LN4 indicates to 
the assembler the fact that the entry being 
analyzed is an initial four-line entry. Since We 
have noted that relay L2 operates on the per 
foration of the last line of plural line initial 
entry (it having been operated on the punching 
of the second line of a two-line initial entry as 
previously described), it is the general purpose 
of relay LN4 to delay the operation of relay L2 
until the last or fourth line of an initial four-line 
entry has been perforated on the tape of the 
Selected perforator. 
The selected perforator No. 1 proceeds to per 

forate the first line of the initial four-line entry 
in the same manner as it proceeded to perforate 
the first line of the initial two-line entry, relayS 
LK! and LK2 (among others previously noted) 
remaining locked at the end of the sensing cycle 
including the open period thereof. Now when the 
central office record tape has been advanced to 
the second line of the entry, and since the value 
of the A digit of this line is “1,” a previously de 
Scribed circuit is completed for relay A, causing 
said relay to operate. In a similar manner, cir 
cuits are completed as before in response to the 
sensing of the two perforations in each of the 
B, C, D, E and F digit positions, causing (among 
other operations) the operation of the appropri 
ate 2-out-of-5 relays in each of the registers B 
and C but which relays, however, perform no 
function. Moreover, since relay PE is now 
locked as a result of operations incident to the 
perforation of the first line of the entry on the 
record tape of perforator No. 1, the Same per 
forator is now caused to be coninected again to 
the reader contacts to record the Second line of 
the entry in the next recording position of the 
record tape. However, due to the fact that relay 
A is now operated as above noted, a circuit is 
completed for relay LAA, said circuit extending 
from ground on contacts C2, thence as traced 
to conductor 4G, No. 4 contacts of relay Af, 
No. 1 back contacts of relay LN2, No. 1 contacts 

to the windings of relays PIA, PIB and PIC 75 of relay LN4, conductor i00, No. 1 back contacts 
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of relay LSD, No. 1 back contacts of relay L4B, 
winding of relay L4A to battery. The latter relay 
operates and, over its No. 2 contacts, locks to 
ground via the No. 1 back contacts of relay I4C, 
resistor 47, conductor 68, No. 2 contacts of relay 5 
L2, No. 2 contacts of relay LK to ground. 
The perforator proceeds in the described man 

ner to perforate the second line of the entry, but 
at the time that contacts C7 are closed during the 
open period of the Sensing cycle, a circuit is con 
pleted for relay L4B, said circuit extending from 
ground on the contacts C, thence as traced to 
conductor 4, No. 4 contacts of relay RS2, conduc 
tor 33, No. 2 back contacts of relay L4C, No. 1 
front contacts of relay LAA, winding of relay L4B 
to battery. The latter relay operates and then 
locks over its No. 2 contacts, No. 2 back contacts 
of relayLAD, resistor 9, conductor 50 to ground 
Over the No. 2 contact.S of relay LK. Thus re 
lays LA and T3B, the first operating and lock 
ing during the closed period of the sensing cycle 
when the second line of the entry is being per 
forated and the Second operating and locking dur 
ing the time that contacts C are closed follow 
ing the closed period of the sensing cycle, pre 
Serve in the assembler a “memory' of the fact 
that the Second line of the entry has been per 
forated on the record tape of the same perforator 
on which the first line was perforated. During 
the open period following the closed period of the 
Sensing cycle, relays LA and L4B remain locked, 
along with relayS LK and LEK2 and others pre 
viously noted. 
When the central office record tape is advanced 

to the third line of the entry in the manner pre 
viously described for the two-line entry the as 
Sembler operations are identical with those 
taking place during the sensing and perforating 
of the Second line of the initial call line entry ex 
cept for the fact that since relay A is now re 
operated (the A digit for the third line being '1') 
and relays 4A and TAB are locked, a circuit is 
Completed for relay L4C, said circuit extending 
from ground on contacts C2, thence as previously 
traced to the No. 1 contacts of relay LN4, con 
ductor 400, No. 1 back contacts of relay L4D, No. 
1 front contacts of relay L4B, winding of relay 
L4C to battery. The latter relay operates, lock 
ing over No. 1 contacts, resistor 47, conductor 
f48, and thence as previously traced to ground on 
the No. 2 contacts of relay LK?. The operation of 
relay T4C opens the locking circuit of relay L4A 
which releases. 
Thus during the perforation of the third line 

of the entry relay L4C is operated and locked. 
During the time that contacts CT are closed in 
the open period of the sensing cycle a circuit is 
completed for relay L4D, said circuit extending 
from ground on contacts C7, thence as previously 
traced to conductor 33, No. 2 front contacts of 
relay 4C, winding of relay L4D to battery. The 
latter relay operates, opens the locking circuit of 
relay L4B which releases, and locks over its No. 2 
front contacts and resistor f49 to aforetraced 
ground On the No. 2 contacts of relay LKA. Re 
lays L4C and L4D locked, preserve a “memory' 
in the assembler of the fact that the third line of 
the initial four-line entry has been successfully 
Sensed and perforated on the record tape of the 
perforator used for the perforation of the two 
previous lines of the entry. The assembler pro 
ceeds to release all relays except relays LK, LK2, 
I4C, L4D and those previously noted in connec 
tion with the perforation of the two lines of an 
initial two-line entry. 

10 

5 

33 
It has been stated that the purpose of operat 

ing relay LN4 is to delay the operation of relay 
L2 until the last line of an initial four-line entry 
has been Sensed and reproduced. Therefore When 
the central office record tape is advanced One step 
to the fourth line of the entry, and noting that 
the value of the A digit of this line is 'i,' causing 
thereby the operation of relay Al as previously 
described, a circuit is completed for relay L2, 
which circuit extends from ground on contacts 
C2, thence as traced to conductor A0, No. 4 con 
tacts of relay A, No. 1 back contacts of relay 
LN2, No. 1 contacts of relay LN4, conductor 400, 
No. 1 front contacts of relay L&D, conductor 5, 
winding of relayL2 to battery. Relay L2 operates 
and locks as previously described to cause the 
assembler to perform the same release functions 
that have been described in connection with the 
operation of this relay following the sensing and 
perforation of the Second (and last) line of an 
initial two-line entry. 

It should be noted that if the first supplemen 
tary line of the entry was not properly perfo 
rated and the check relays in the various digit 
checking registers failed to operate and, there 
fore causing relays RS and RS2 not to operate, 
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relay L4B would not operate, the counting of the 
ines Would be stopped and the stepping of the 
reader and perforator would be prevented. Un 
der these circumstances a suitable alarm will be 
Operated, as Will be shown. 
Having disposed of the three entries which are 

made on the central office record tape during the 
Set-up of connections, at the beginning of con 
Versation and at the end of conversation, We will 
nOW deSCribe the operation of the assembler with 
respect to a number of auxiliary entries made on 
the central office record tape and having to do 
with the computation of charges, the identity of 
certain pieces of equipment used in setting up 
connections, the identification of certain trouble 
conditions, and the tie-in of the tape records 
produced by the Several perforators. 

It should be realized that the ultimate purpose 
of the records produced by the perforators of the 
assembler is to use them in operating certain tab 
ulating, computing and accounting devices, by 
which the latter are enabled to collect all charges, 
correlate them with the numbers of the calling 
Stations from which the calls were made and 
Compute the total charges for such stations over 
a defined billing period. 

4. Regular hour entry '3810XX' 
AS Stated in Section I, hour entries are placed 

in the central office record tape regularly at the 
beginning of each hour, the entry code thereof 
(A, B, C and D digits) being “3810' followed by 
the designation of the hour in the E and F digit 
positions in terms of two digits, the E digit repre 
Senting the tens digit of the hour (either a “0” 
or '1' or "2') and the F digit representing the 
units digit of the hour (0 to 9). By way of ex 
ample, the beginning of the hour count will start 
With noon which is designated as “00' and end 
With “23” in the twenty-fourth hour thereafter. 
An illustration of the hour entry which is made 
upon the central office record tape every hour is 
shown in Fig. 24E wherein the hour entry is 
shown to be “23.’ 

It is necessary to distinguish here between the 
regular hour entry periodically made on the cen 
tral office tape record at the beginning of each 
hour and the hour entry which is made along 
With other entries as part of the 'end-of-tape' 
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entries which are shown in Fig. 25, wherein it 
will be noted that the “control digits” for the 
hour entry (ABCD) are “3811.” 
The entry number “3810” indicates to the as 

sembler that the single line entry is a regular 
hour entry which is to be perforated on the record 
tapes of all perforators 0 . . . 9 before the 
reader can be stepped to advance the central of 
fice record tape to the next line of perforations. 
When the central office record tape is advanced 

to where the perforations of a regular hour en 
try are underneath the sensing pins, and since 
the codes of the digits 381 are punched in the 
A, B and C digit positions, respectively, relay A3 
will be operated (for the A digit '3') over a previ 
ously described circuit. The value of the B digit 
is "8,' is recorded by perforations in positions 
(Bc.) and (Be), the latter being Sensed by Sensing 
pins EE and EC, respectively, and the latter, in 
turn, causing the operation of relays BC and 
BE, respectively. The circuit of relay BE has 
been previously traced. That of relay BC ex 
tends from ground on reader contacts EE, No. 5 
contacts of relay TC, conductor 2 f2 within 
bracket , No. 10 contacts of relay RFD, con 
ductor 23 within brackets 5 and f4 and 9 in 
the order named, Winding of relay BC to bat 
tery. Relays BE and BC operate and locally 
operate relays B2E and B2C, respectively. 
The value of the C digit is '1' is recorded by 

perforations in position (CCI) and (Cd), the lat 
ter being sensed by Sensing pins EB and DD, re 
Spectively, and causing the operation of relays 
CA and CD over previously traced circuits. 
The value of the D digit is “0,' is represented by 

perforations in punch positions (Da) and (Dd) 
which are sensed by sensing pins DB and DA, 
respectively. It will now be assumed that, ac 
cording to Fig. 24E, the hour is the twenty 
fourth hour (indicated as 23) and that, accord 
ingly, the E digit will have perforations in punch 
positions (Eb) and (Ed) for the digit 2 and the 
F digit Will have perforations in positions (Fd) 
and (Fe) for the digit 3. The latter are sensed 
by sensing pins AB and AA, respectively, and will 
cause the operation of relays SD and SE, the 
former relay over a circuit previously traced and 
the latter relay over a circuit which may be 
traced from ground on reader contacts AA, No. 1 
contacts of relay TA, conductor 24 within bracket 

, No. 26 contacts of relay RFD, conductor 25 
within brackets 5 and 4 in the order named, No. 
8 contacts of relay FIDS, conductor 26 within 
bracket 39, winding of relay SE to battery. Al 
though relays SD and SE operate, it will be shown 
that they do not perform their normal function 
of causing the selection of perforator No. 3 inas 
much as the hour entries are to be perforated in 
the record tapes of all perforators and, there 
fore, requiring the connection of all perforators 
to the assemble'. 
With relays A3 operated for the A digit, relays 

Bf C and B.E. operated for the B digit and relays 
CfA and CfD operated for C digit, a path is 
completed from ground on contacts C9, thence as 
traced to conductor 46, No. 2 contacts of relay 
Af, No. 2 contacts of relay I.K2, No. 1 contacts 
of relay A3, No. 3 contacts of relay A2, conductor 
45 Within bracket 26, No. 4 contacts of relay 
BA, No. 4 contacts of relay B:B, No. 4 contacts 
of relay B C, No. 4 contacts of relay BiD, No. 3 
contacts of relay BIE, conductor 40, No. 4 con 
tacts of relay CIA, No. 6 contacts of relay CIB, 
No. 6 contacts of relay CC, No. 6 contacts of 
relay CID, No. 5 contacts of relay CE, No. 8 
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contacts of relay CID, No. 5 contacts of relay 
CfA, conductor 52, conductor 52', brush AP3 
and normal terminal N of the all-perforators 
selector AP, conductor 53, No. 3 contacts of re 
lay TR6, conductor f 54, winding of relay APA to 
battery. Relay APA Operates. 

Before describing operations consequent to the 
operations of relay APA, it will be Well to recall 
briefly at this point that the selection of a par 
ticular perforator in response to the value of the 
F digit for an answer and disconnect entry, or 
an initial two-line entry or an initial four-line 
entry, follows from the application of ground to 
conductor 5, either from ground on conductor 
47 to which it is applied by the operation of relay 
A2 when the A digit of the entry is '2' and in 
dependently of the setting of the B register, or 
from ground on conductor 45 by the operation 
of relay A3 when the A digit of the entry is “3' 
but under the control of the B register for all 
Settings thereof except the digit “8.' When, 
however, the B register is set for this latter digit 
(relays BFC and BE operated) the ground on 
conductor 45 is not applied to conductor 5 but, 
as traced immediately above, is applied to con 
ductor 40 f. If, now, the setting of the C register 
is for the digit, '1' (as it is for the regular hour 
entry) then it is further applied as traced be 
yond conductor 40 to cause the operation of re 

l, lay APA. In causing the circuit of this relay to 
traverse the brush AP3 and the normal terminal 
N of its arc, a check is made to insure that the 
all-perforators selector AP is normal. If this 
Selector is not normal, further operations will be 
Suspended and an alarm given, as will be de 
SCribed, 

Relay APA operates, locks over its No. 3 con 
tacts, No. 2 normal contacts of relay APC, No. 3 
contact.S of relay LK (which is operated as previ 
ously described for any of the previous entries for 
Which the control digit A has the value 3) to 
afore-traced ground on conductor 29, applied 
thereto by contacts CT during the open period of 
the sensing cycle, and completes a path for the 

5 stepping magnet APM of selector AP which ex 
tends from ground on the No. 5 contacts of relay 
APB, No. 1 contacts of relay APA, conductor 55, 
ingrinal blush AP and normal terminal N, wind 
ing of stepping magnet APM to battery. She 
magnet operates and conditions the wiperS AP 
. . . APA of the Selector AP to advance to their 
respective next terminals on the release of the 
magnet. 
Relay APA was operated at the beginning of 

the closed period cf the sensing cycle, at which 
time the Switch magnet AP is operated as just 
described. No perforating operations occur dur 
ing this sensing cycle inasmuch as no perforator 
is yet, connected to the assembler. During the 
Open period of the sensing cycle and with relay 
APA operated, a circuit is completed for relay 
APR which extends from ground on contacts C, 
thence as traced to conductor 4, No. 2 contacts of 
relay APA, winding of relay APB to battery. The 
latter relay operates, locks over its No. 3 contact, 
No. 5 contacts of relay L2, to ground on the No. 2 
contacts of relay LK, and opens the circuit of 
the Selector magnet APM causing the release 
thereof and the advance of the selector brushes 
AP. . . . APA to their respective first terminals 
0. Also when relay APB operates, a path is com 
pleted for l'elay APC which extends from ground 
On the No. 1 contacts of relay AC, No. 1 contacts 
of relay L2, No. 4 contacts of relay APA, No. 4 
contacts of relay APB, winding of relay APC to 
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battery. The latter relay operates, locks over its 
No. 2 front contacts, No. 1 contacts of relay L2 
to afore-traced ground on the No. 1 contacts of 
relay ACC, and opens the path of relays PE-none 
of which is to operate on the regular hour entry 
Since the latter, being a single line entry which is 
to be perforated in the record tapes of all the 
perforators G . . . S, no “memory' need be pre 
Served as to Which perforator was selected, as was 
the case in response to the sensing of the first line 
of an initial two-line or initial four-line entry. 
The operation of relay APC opens the locking cir 
cuit of relay APA which releases, however, only 
after the termination of the closed period of the 
Sensing cycle, at which time contacts C3 break 
and thereby open its operating circuit. 

It will be recalled that the perforation in the 
punch position (Ac) on the central office record 
tape is sensed by pin FC, and that during the first 
Sensing cycle of the regular hour entry the ground 
On the reader contacts FC will complete the cir 
cuit of relay A3 the path of which, as previously 
traced, traverses the No. 1 contacts of relay APB. 
Now When, during the second sensing cycle (that 
is, the Sensing cycle following the operation of 
relay APB), the pin FC again enters the perfora 
tion in position (ac), and due to the fact that 
relay APB is now operated and locked, the path 
previously completed to the winding of relay A3 
is now completed to the winding of relay A3A, 
Said path extending from ground on contacts FC 
to the No. 4 contacts of relay AC) as previously 
traced thereto, No. 2 contacts of relay APB, con 
ductor 56, winding of relay A3A to battery. Re 
lay A3A operates and among its other functions 
completes a circuit for relay SS3, which circuit 
extends from ground on contacts C2 and thence 
as traced to conductor 30, No. 2 contacts of relay 
A3A, winding of relay SS3 to battery. The latter 
relay Operates and locks to ground over its No. 1 
contacts, No. 2 contacts of relay SS i, conductor 
62, No. 3 contacts of relay TR5, conductor 63 

to ground on the No. 8 contacts of relay LKf. 
Relay SS3 now completes a circuit for the magnet 
APM of selector AP which extends from ground 
on the No. 2 front contacts of relay SS3, No. 0 
terminal and brush APi, winding of magnet APM 
to battery. The magnet operates and conditions 
the WiperS APi . . . AP6 to advance to their re 
Spective No. 1 terminals on the release of the 
magnet, which occurs on the release of relay SS3 
When unlocked by the opening of contacts C2 at 
the end of the closed period of the sensing cycle. 
With relay A3A operated, a path is further 

completed from ground on contacts C9 and thence 
as traced to conductor 46, No. 2 contacts of relay 
Af, conductor 5, No. 1 contacts of relay A3A, 
No. 4 contacts of relay SS , brush AP4 and No. 0 
terminal engaged thereby, conductor 6 within 
bracket 58, windings of relays PdA, PGE and 
PC to battery. These latter relays operate and 
Since they are the cut-in relays for perforator 
No. 0, the punch magnets of the latter are ex 
tended to the reader contacts, whereupon the 
hour entry is caused to be perforated on the record 
tape of perforator No. 0 in the same nanner as 
the lines of the previously described entries were 
caused to be perforated on the record tape of 
perforator No. 1. 
In this case, however, when the eleven check 

relays of the digit-checking registers in series with 
the perforator magnets are operated, and because 
relay APC is now operated, relays SS and SS2 
Will be operated instead of relays RS and RS2. 
It Will be recalled in connection with the perfora 
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tion of the previously described entries that re 
lay PD- was operated over conductor f08 from 
ground on contacts C4. Now when, on the reg 
ular hour entry, relay PDO operates OVer the 
same path and relay PCKO is locked in series with 
the paper advance magnet PAM of perforator 0, 
the checking conductor f() which has ground 
applied to it from the contacts of relay CKAA, 
is now extended over the No. 2 contacts of relay 
PDO, No. 3 contacts of relay PCKO, No. 6 con 
tacts of relays PD. . . . PD9, conductor 02, No. 
4 front contacts of relay APC, conductor 6, 
windings of relays SSI and SS2 to battery. These 
latter relays operate and lock (over the No. 3 
contacts of relay SSf) to ground from contacts 
C3 applied to conductor ()is as previously traced 
thereto. 
When the sensing cycle reaches its open period, 

ground Will be disconnected from contactS C2, 
causing thereby the release of relay SS3 and the 
release of the selector magnet APM which, in 
turn, advances the brushes API . . . AP, of selec 
tor AP to their respective No. 1 terminals. How 
ever, due to the fact that relay RS has not been 
Operated, ground will be maintained on conductor 

7 which, as previously traced, extends to the 
Winding of the reader stepping magnet STP, 
holding this magnet operated and preventing the 
reader from advancing the central office record 
tape. In other words, the record tape is held 
to the regular hour entry position with the sens 
ing pins repeatedly sensing this entry during suc 
ceeding Sensing cycles. At the end of the second 
Cycle all relays held to the reader contacts or to 
the common contacts release. The relays held 
to relay TK, however, will be maintained op 
erated as before, including in this case relays 
APB and APC. 
On the Succeeding sensing cycle of the reader, 

and due to the fact that relay APB is locked, 
relay A3A again operates, and since the brushes 
of SWitch AP are now engaging their respective 
No. 1 terminals, the perforator cut-in relays 
PlA, PB and PC of perforator No. 1 will be 
operated over the same circuit by which relays 
PA, POB and PGC were operated, except that a 
Single point in the path of the circuit on the 
terminal of the arc engageable by brush APA is 
nOW traced over the No. 1 terminal of this arc 
instead of the No. 0 terminal. Perforator No. 1 
Will now operate to perforate on its record tape 
the same hour entry which was perforated on the 
record tape of perforator No. 0. When the digit 
checking relays operate to operate relays SS 
and SS2, the latter will cause the switch magnet 
APM to release and advance the brushes API . . . 
AP4 to their respective No. 2 terminals. These 
Operations will continue in the manner described 
until the hour record has been perforated on the 
record tapes of all ten perforators. 
On the Sensing cycle when the reader con 

tacts are closed to put the hour record on the 
record tape of perforator No. 9 and the cut-in 
relays P9A. . . . PSC are operated as described, 
the operation of the eleven digit-checking relays 
Will now complete a circuit for relays RS and 
RS2 instead of relays SSf and SS2. The path 
of this circuit is as follows: ground on the check 
ing conductor of as previously traced thereto, 
No. 3 contacts of relays PDO . . . PD8, No. 2 
contacts of relay PD9, No. 3 contacts of relay 
PCK9, conductor 402, No. 1 back contacts of relay 
TR3, conductor 03, windings of relay RS and 
RS2 to battery. The operation of relay RS2 
disconnects ground from conductor Which, 
it Will be recalled, held operated the Stepping 
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magnet STP of the reader so that the central 
office record tape would be prevented from step 
ping to the first line of the next entry until all 
the Sensing cycles required to perforate the hour 
entry on the record tapes of all ten perforators 
Will have been executed. The disconnection of 
ground from conductor 7 opens one circuit, 
that keeps the stepping magnet operated, the 
other circuit being opened when, during the open 
period of the last sensing cycle, contacts C8 open 
aS previously described. 
When the brushes of switch AP engage their 

respective No. 9 terminals for putting the hour 
entry on the record tape of perforator No. 9, 
a circuit is further completed for relay L2, said 
circuit tracing from ground on the No. 2 con 
tacts of relay LKl, conductor 50, No. 3 con 
tacts of relay A3A, No. 9 terminal and brush 
AP2, conductor 64, No. 1 contacts of relay APC, 
Winding of relay L2 to battery. With relay L2 
Operated, relays IK, APB and APC will release 
When the reader contacts break, and the circuit 
Will then be in a position to operate on the first 
line of the next entry. 

5. District charge trouble “385.400' 
There are three other single line entries be 

Sides the regular hour entry. Of these, the first 
is placed on the central office record and re 
produced on the record tapes of all perforators 
in the same manner as the hour entry; the second 
is also placed on the central office record but is 
cancelled by the assembler, while the third is 
placed on the record tapes of all ten perforators 
by the circuits of the assembler. 
three entries are illustrated in Figs. 24F and 24G. 
and all have "38' for the A and B digits, respec 
tively; 5 and 7 for the C digit, respectively; 4 and 
0 for the D digit, respectively, and 0 and 0 for the 
E and F digits, respectively. Since the value of 
the B digit for all the above entries is “8” the 
ground previously traced to conductor 5 ex 
tending through the relays BIA . . . Bi E of the 
B register when the latter relays are set for the 
Value '8' will be extended to the relays CA . . . 
CE of the C register. The contacts of the latter 
relays, however, are so wired that when the relays 
are selectively operated for each of the values 1, 
2, 3, 5, 7, 8 or 9, the ground on conductor 40 
is extended to conductor f 52 which, as previously 5 
described, controls the operation of the assembler 
for the perforation of the hour entry on the 
record tapes of all perforators. It is evident, 
therefore, that for the single line entries shown in 
Figs. 24F and 24G, the operation of the circuit 
Will be the same as for the hour entry. 

However, each of these entries tells a separate 
story and with respect to each of them a review 
of their significance will help to clarify the op 
eration of the assembler with respect to entries 
which immediately precede the special entry and 
With respect to the disposition of said entries. 
AS Stated in Section I, the special entry “385400' 

(Fig. 24F) is placed on the central office record 
tape after an initial entry, to record the fact that 
the call was not established because of a “charge' 
trouble condition in the trunk, and that the ob 
ject of the Special entry is to serve as a signal 
to the computing devices to disregard any answer 
and disconnect entries preceding the special en 
try, and ignore the initial entry following the 
Special entry. On first district sort and on sensing 
the Special entry “385400,’ it is the purpose of 
the assembler to reproduce this entry on each of 
the ten perforator tapes in the same manner as 
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the regular hour entry and then to reproduce the 
initial entry following it on the tape of the one 
perforator which is indicated by the value of the 
F digit in the first line of the initial entry. 

6. Initial entry cancel record “387000' 
As stated in Section I, the central office ap 

paratus is so arranged that when an initial entry 
is being perforated in the central office record 
tape and the apparatus is found to be in trouble 
in that, for Sonne reason, a complete initial entry 
is not “perfectly' recorded, the apparatus may 
permit the call to be competed but Will not ar 
range the district junctor to charge for the call 
and, therefore, will not cause said junctor to 
enter answer and disconnect entries for this call 
On the central office tape record. When the cen 
tral office equipment is thus permitted to com 
plete the call under the condition stated and no 
charge is to be made for the call, the central office 
apparatus will cause the cancel entry “387000' to 
be recorded on the central office record tape im 
Inediately after the mutilated or “imperfect' ini 
tial entry (as shown in Fig. 24G) so that, when 
the assembler reads the cancel entry “387000' an 
alarm will be given, further reading operations 
will be suspended and the reader will be caused 
to be stepped under manual control to skip the 
lines of the incomplete initial entry without the 
latter being recorded on any of the record tapes 
of the ten perforators, or the assembler will be 
caused to proceed automatically to skip the lines 
of the entry. It all depends on the condition of 
key CEK (Fig. 9). If the key is operated, the 
reader will be stepped automatically to skip the 
lines of the entry. If the key is not operated, the 
reader may then be stepped manually under the 
control of key RSTP (Fig. 13). 
Consequently when the reader has advanced 

the central office record tape to the position in 
which the perforations of the entry “387000' are 
underneath the sensing pins AA . . . FE and the 
latter sense the perforations of the entry, the 
assembler will operate in the same manner as 
previously described in response to the Sensing of 
the regular hour entry up to the application of 
ground to conductor 5. Since the C digit now 
has the value “7,' relays CIB and CC of the C 
register will be operated over previously described 
circuits. Ground on conductor 40 is then ex 
tended over the No. 3 contacts of relay CA, No. 
5 contacts of relay CB, No. 7 contacts of relay 
CC, No. 7 contacts of relay CID, No. 5 contacts 
of relay CE, No. 8 contacts of relay CIB, No. 9 
contacts of relay CIC, conductor 66, winding of 
relay CE , to battery. This relay operates, opens 
the operating circuit of relay LK and completes 
the circuit of relay CE2, said latter circuit ex 
tending from ground on the No. 1 contacts of 
relay AC9, No. 1 contacts of relay L2, conductor 
33, conductor 33', No. 2 contacts of relay CE, 
winding of relay CE.2 to battery. The latter relay 
operates, locks over its No. 2 contacts and resistor 
6 to the afore-traced ground on conductor 33 

and completes an obvious circuit for lamp CET 
which lights to indicate that the assembler is 
sensing the cancel entry code '387000.’ Further 
operations are now blocked because the circuit of 
relays RS and RS2 cannot be completed over 
the previously traced path including the check 
conductor since no relay PD- has been op 
erated. Under the circumstances and Since the 
reader stepping magnet STP is held (via conduc 
tor : i) to ground on the No. 4 back contacts of 

75 relay RS, the central office record tape will be 
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held at the cancel entry with the sensing pins of 
the reader repeatedly sensing this entry. 

If it is now desired to advance the central office 
record tape one line at a time, then with key 
CEK normal an attendant operates the reader 
step key RSTP (Fig. 13). When the sensing cycle 
is going through its closed period and contacts 
C2 are closed, a circuit is completed for relay 
SR, which extends from ground on said contacts 
as traced to conductor 46, upper contacts of 
key RSTP, No. 1 contacts of relay SR2, winding 
of relay SR, to battery. Relay SR operates 
and locks in series with the Winding of relay 
SR2, its own No. 1 contacts, to ground on the 
lower contacts of key RSTP, relay SR2 remain 
ing shunted the meanwhile by operating ground 
applied to one side of its winding and ground. On 
the contacts of the key applied to the other. 
Relay SR now completes a circuit for relays 
RS and RS2 extending from ground on the No. 2 
contacts of relay SR2, No. 2 contacts of relay 
SR, conductor 03 and thence as traced to the 
windings of relays RS: and RS2. Both of these 
relays operate, the former opening its No. 4 con 
tacts to remove ground from conductor 
which is one of the two grounds that hold the 
reader stepping magnet STP operated. Said 
magnet releases at the end of the make period 
of the sensing cycle when contacts C8 open and 
remove the other of Said two grounds. The cen 
tral office record tape is thus advanced to the 
first line of the initial entry to be cancelled. At 
the end of the make period of the Sensing cycle, 
contactS C2 open and remove the shunting 
ground from the winding of relay SR2 causing 
the latter to operate in series with relay SR 
and open the circuit of relays RS and RS2. 
The release of relay RS2 reapplies ground to con 
ductor thereby reoperating the stepping 
magnet STP to position the reader to advance on 
the release of the magnet. In the meanwhile 
relays SR, and SR2 remain locked under the 
control of key RSTP which the attendant holds 
in an Operated position. When the key is re 
leased, the relays will release. The key RSTP 
may now be reoperated, and by a repetition of 
the circuit operations above described the central 
office record tape will be caused to advance one 
Step to the next line of the entry, the operation 
being repeated until the reader sensing pins 
AA. . . . FE are brought into coincidence with 
the perforations of the next entry, whatever it 
may be. 
The attendant may satisfy himself that the 

lines of the initial entry to be cancelled which 
follow the entry “387000' are actually being 
skipped, which is what the cancellation amounts 
to since the lines are being passed by without 
reperforation on the record tapes of any of the 
perforators. He may do this by operating key 
RIP (Fig. 1) which completes a circuit for relays 
RCKD, RCKE and RCKF, said circuit extending 
from ground on the No. 2 front contacts of key 
FD, upper contacts of key RLP, conductor 433, 
windings of relays RCKD, RCKE and ROKF, to 
battery. These relays operate and extend the 
reader contacts to the lamps LAA . . . LFE 
which, over obvious circuits selectively completed 
by the reader contacts of the sensing pins which 
paSS through the perforations of a line of the 
entry to be cancelled, will light to indicate Winich. 
pins have penetrated perforations. 

If the key CEK is operated the assembler will 
Step by the lines of the initial entry which follow 
the cancel entry “387000.” With relays CE and 
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CE2 operated as before described, a circuit is 
closed for relays RS and RS2 extending from 
ground on the contacts of the key, No. 3 contacts 
of relay CE, conductor 03 and thence as traced 
to the windings of relays RS1 and RS2. The 
latter relays operate and function as previously 
described to advance the reader to the next line 
of perforations. 
The next line (of the entry to be cancelled) 

should be the first line of either an initial two 
line entry or an initial four-line entry. Relays 
A3 and LK will operate in the normal manner, 
relay CE is released after the reader has stepped 
past the “387000' entry while relay CE.2 re 
mains locked. On the first line of the entry 
to be cancelled, relays BA . . . BAE of the B 
register will be set for whatever may be the 
value of the B digit (other than 8) and the ground 
previously traced to conductor 48 within bracket 
i9 now completes the circuit of relays RS and RS2 
over the No. 4 front contacts of relay CE2, No. 2 
back contacts of relay CE4, conductor 03, and 
thence as traced to the windings of relays RS 
and RS2. The operation of these relays causes 
the reader to be stepped past the first line of 
the initial entry. Of course, during the time that 
the first line of this entry is being read, relay 
LN2 or INA will be operated depending upon 
whether the first line of the initial entry to be 
cancelled is an initial two or four-line entry, 
respectively. Also, relay LK2 will be operated 
during the open period of the sensing cycle, all 
as previously described. 
When the first supplementary line of the 

initial entry is read, then since the value of the 
A digit thereof is “l,' relay A will be operated 
over a previously described circuit, and the said 
relay will then complete a circuit to operate 
relay CE3, said circuit tracing from ground on 
contacts C9 as previously traced to the No. 1 
contacts of relay Ai, No. 1 contacts of relay 
LE.2, No. 5 contacts of relay A3, No. 1 contacts 
of relay A2, conductor f44', No. 3 contacts of 
relay CE2, winding of relay CE3 to battery. 
The latter relay operates and closes an obvious 
circuit for relay CE4 which operates and locks 
over its No. 1 contacts, resistor 68, to ground on 
the No. 1 contacts of relay CE.2. With relay CE4 
operated, the circuit path of relays RS and RS2 
is now closed over conductor 03, No. 2 front 
contacts of relay CE4, to ground on the No. 2 
contact of relay CE3. Relays RSE and RS2 now 
function in the manner described to step the 
reader past the first supplementary line of the 
initial entry. Also, with relay A operated dur 
ing the sensing of the first supplementary line, 
a previously described path will be closed for 
relay LN2 (if the entry is a two-line initial entry) 
to count the number of lines in the initial entry. 
If the initial entry is a two-line entry relay L2 
will be operated in the manner described when 
the second line of said entry is being Sensed and 
the circuits will be released at the end of the 
sensing of the first supplementary line. How 
ever, if the initial entry is a four-line entry, 
relay LN4 will have been operated and relay Af 
will cause the operation of relay L4A in the 
manner described. Relay CE3 will operate as 
described in the second and third supplementary 
lines, and in each case relays RS and RS2 will 
pe operated to step the reader past the supple 
mentary lines. When the last line of the entry 
is reached, relay L.2 will be operated as described 
to release the circuits and cause the central office 
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record tape to be advanced to the first line of 
the next entry. 

7. Cancel charge entry “389000' 
The cancel entry code “387000' above dis 

CuSSed is a code which is entered on the central 
office record tape when the initial entry previ 
ously entered is recognized by the central office 
equipment as imperfect or, for any other reason, 
is to be cancelled. It may also happen, how 
ever, that while the initial entry is perfect in 
every respect and is so recognized by the central 
office apparatus, said entry may subsequently 
become So blurred or mutilated that it cannot 
be read by the sensing pins of the reader. Under 
these circumstances and when the sensing pins 
of the reader endeavor to Sense the first line of 
an initial entry and the sensing does not result, 
in the operation of the eleven (11) check relayS, 
the assembler is operated to perforate the entry 
“389000' in each of the perforator tapes as a 
signal to the accounting equipment to cancel the 
two answer and disconnect entries previously 
recorded. In this manner, a call the initial entry 
for which has become unreadable by the 
assembler will not be charged to the Subscriber . 
who made the call. 
When the operation of the assembler has 

proceeded to the point where the sensing pins 
AA . . . FE are sensing the first line of an 
initial entry and the appropriate number of 
check relays in the digit-checking registers fail 
to respond, an alarm will be given (as Will be 
described) and the circuit will stop. The attend 
ant then operates key RLP; relays RCKD . . . 
RCKF are operated in consequence thereof 
as before described and certain of the lamps 
LAA . . . LFE are lighted to indicate which of 
the pins have successfully penetrated the various 
digit perforations and which have not. If two 
lamps are not lighted for each of the digits 
B . . . F, or if a lamp is not lighted for the A 
digit the attendant knows that one or more of 
the sensing pins have failed to enter the perfora 
tions, that the initial entry is mutilated and that 
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the code “389000' is to be perforated on each 
of the perforator tapes. 
The attendant then operates key RLS (Fig. 6) 

and key ERLS which restore the circuit to nor 
mal by unlocking relays ST, ST2 and AC0, and 
releasing relays TA, TB and TC. He then oper 
ates the locking key TBL-REC (Fig. 16), where 
upon a circuit is closed for relay TR? extending 
from ground on the No. 2 back contacts of relay 
ST2, conductor 2S within bracket 7, upper Con 
tacts of key TBL-REC, winding of relay TR 
to battery. The latter relay operates, locks over 
its No. 3 contacts to ground on the lower con 
tacts of key TBL-REC, and completes an obvi 
ous circuit for relay TR2 which, on operating, 
completes an obvious circuit for relay TRS 
which, on operating and over its No. 2 contacts 
extends ground from contacts, CG, No. 30 con 
tacts of relay RFD, conductor 3 within bracket 
9 to the winding of relay TR4. The function of 
relay TR4 is to increase the time between the 
opening of the circuits to the perforator punch 
magnets by the release time of relays P- and 
the opening of the circuit to the perforator step 
magnet. The object in Opening the circuit of 
relays TA, TB and TC is to prevent the reader 
contacts from being effective during this opera 
tion. The attendant then operates key ST to 
start the circuit and thereby cause the reopera 
tion of relays STI, ST2 and ACO in the described 
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manner. RelaySTA, TB and TC remain normal, 
however, since their circuit is controlled over 
the contacts of relay TR, i. 

It will be noted that relay TR2 is provided 
with twelve (12) pairs of contacts of which the 
twelfth pair is utilized for the circuit of relay 
TR3 as above described. The stationary springs 
of contact pairs to 10, inclusive, are extended 
by the conductors within bracket T3 to certain 
of the conductors. Within bracket 59 which con 
nect to the two checking relays in each of the 
digit-checking registers B . . . F which indicate, 
respectively, the digits '89000.’ Thus the sta 
tionary Spring of the No. 1 contacts is connected 
to the Winding of check relay BC; that of the 
No. 2 contacts to the winding of relay BE"; that 
of the No. 3 contacts to the winding of relay 
CA'; that of the No. 4 contacts to the winding 
of relay CE"; that of the No. 5 contacts to the 
Winding of relay DA'; that of the No. 6 contacts 
to the winding of relay DB'; that of the No. 7 
contacts to the winding of relay EA'; that of the 
No. 8 contacts to the winding of relay EB'; that 
of the No. 9 contacts to the winding of relay 
FA'; and that of the No. 10 contacts to the wind 
ing of relay FB'. The stationary spring of the 
No. 11 contacts extends to the winding of check 
relay CKAC of the A digit check register which 
indicates the A digit "3,' said latter path ex 
tending from the No. 11 contacts of relay TR2, 
conductor 6 within bracket 9, conductor 6' 
to the Winding of relay CKAC. Inasmuch as 
each of the digit-checking relays is in series 
With the Winding of a correlated punch magnet 
in each of the perforators when one of the lat 
ter is connected to the assembler by the 
operation of its own set of cut-in relays 
PXA . . . PXC, it follows that the operation of 
relay TR2 completes partial paths over the in 
dicated check relays to operate the correspond 
ing punch magnets of a perforator to punch the 
code “389000' when said perforator is connected 
to the assembler. 

Also, when relay TR3 is operated a circuit is 
completed for relay A3, said circuit extending 
from ground on contacts C as previously traced 
to conductor 36 within bracket 9 (on the first 
closed period of the sensing cycle after relay 
ACO has been reoperated), Nos. 3 and 4 front 
contacts of relay TR3, conductor 5 within 
bracket 7, No. 2 contacts of relay ETP, No. 4 
contacts of relay AC0, No. 1 contacts of relay 
APB, winding of relay A3 to battery. 
The circuit is now ready to cause the perfor 

ation of the entry “389000' on the tapes of each 
of the perforators. Relay TR2, the stationary 
Spring of whose Nos. 1 and 2 contacts are con 
nected as above described to the Winding of the 
check relays BC" and BE', are also multipled 
to the windings of relays BC and BE of the B 
digit register. Also, the Stationary springs of 
the Nos. 3 and 4 contacts of relay TR2 which 
are connected as described to the windings of 
Check relayS CA and CE' are also connected to 
the windings of relays CA and CE of the C 
digit register. Consequently when relay TR2 
operates, obvious circuits are completed to re 
lays BC, BE, CIA and CE, the former two, on 
Operating, locally operating relays B2C and 
B2E. Since relay A3 is operated, the ground on 
conductor 45 is extended to conductor 40 and 
thence to conductor 52 via the No. 4 contacts 
of relay CA, No. 6 contacts of relay CIB, No. 6 
contacts of relay CC, No. 5 contacts of relay 
CiD, No. 4 contacts of relay CE, No. 6 contacts 
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of relay CfE, No. 6 contacts of relay CA to con 
ductor 52. The latter conductor completes a 
previously described circuit for relay APA and 
the latter, in operating, causes the assembler to 
function as previously described for the perfo 
ration of the regular hour entry; meaning there 
by that the perforators 0 . . . 9 are successively 
connected to the assembler. Since relay TR2 
is operated, the operation of the cut-in relays 
POA, POB, POC . . . P9A, P9B, P90, in succes 
sion will complete in succession the previously 
described partial circuits to the punch magnets 
of the successively connected perforators, where 
by the entry “389000' is caused to be perforated 
on the tapes of Said perforatorS. 
When all the perforators have operated to 

put the code on their respective tapes and due 
to the fact that relay TR3 is now operated, the 
checking ground on conductor 0 and previously 
traced to conductor 402 Will now complete a 
circuit over the No. 1 front contacts of relay TR3, 
winding of relay TR5 to battery. This relay 
operates, locks over its No. 1 contacts to ground 
on the lower contacts of key TBL-REC, and 
completes an obvious circuit for relay TR6. The 
latter on operating closes the circuit of lamp 
TRL which lights to indicate that the code 
“389000' has been entered in the tapes of all 
perforators, and opens the operating path of 
relay APA to prevent a repetition of the de 
Scribed operation. The reader, however, is still 
held with the sensing pins repeatedly sensing 
the perforations of the first line of the initial 
entry to be cancelled since relay RS, not hav 
ing been operated, maintains ground on con 
ductor if 7 and holds the step magnet STP oper 
ated. 
The attendant will now restore the circuit to 

normal by releasing key TBL-REC which 
causes the release of all relays locked thereto, 
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and by releasing the keys RLS and ERLS which 
restore the rest of the circuit, including relay 
AC0 which, holding to ground on contacts C6, 
releases after the closed period of a sensing 
cycle. 
The attendant Will now operate the reader 

step key RSC (Fig. 1) which, by opening its 
contacts, opens the circuit of the step magnet 
STP and causes the central office record tape 
to be advanced one line. By Successive opera 
tions the record can be advanced over each 
line of the entry to be cancelled, the attendant 
checking each line by operating key RLP and 
observing Which digit check-lamps LAA . . . LFE 
are lighted. When the record is advanced to 
the first line of the next entry, further opera 
tions are stopped, the attendant will operate 
the start key ST and the circuit will then re 
Sume its normal Sensing operations. 

It may be stated that if an imperfect answer 
or disconnect entry is encountered by the reader, 
the assembler will stop as above described and 
the attendant, after checking that the stopping 
is due to an imperfect answer or disconnect entry, 
restores the circuit to normal and, by operating 
key RSC, causes the reader to skip the defective 
line without the reproduction of the latter upon 
any perforator tape. The absence of the line from 
a perforator tape will be a sufficient signal to the 
computing equipment not to charge for the call. 

8. Splice code “180303' 

We Will now describe the operation of the as 
Sembler with respect to a group of five entries 
known as the "end-of-tape entries,' with respect 
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to the “splice pattern entries' and with respect 
to a "skip splice' entry. As noted in Section I, 
these entries, in a particular pattern, are per 
forated on the central office record tape When 
ever a section of it is to be severed from the tape 
roll and are the groups of entries actually first 
sensed by the sensing pins of the reader when the 
section of the record tape is applied to the reader. 
It will be recalled that the description of the Op 
eration of the assembler when sensing these en 
tries was to be postponed until its operation with 
other entries had first been described. 

Fig. 25 illustrates the particular pattern of the 
five end-of-tape entries and the Splice pattern 
entries as both are perforated in the central of 
fice record tape, while Fig. 26 illustrates (between 
the two Words 'cut') a section of the central 
office record tape, the entries within the brackets 
designated A and B being the three groupS of en 
tries which are placed on the tape by the central 
office equipment whenever a section of the tape 
is to be severed from the tape roll. w 

It will also be recalled from Section I that the 
central office record tape is Sensed in reverSe 
order by the assembler. That is, the entries are 
recorded in one direction by the central office 
equipment and sensed in the opposite direction 
by the assembler, as shown in Fig. 26. From 
which it follows that the first entries encountered 
by the sensing pins of the assembler will be the 
Slice pattern entries made up of the code 
“180303' followed by the marker group entry, etc. 
In What follows, the operation of the assembler 

Will be described in the Order in which its opera 
tions take place, assuming that the Section of 
the central office record tape indicated in Fig. 
26 between the two words “cut” is applied to the 
reader sensing pins with a line of the Splice pat 
tern below the “cut” across the splice pattern 
within bracket A coming first under the Sensing 
pins. 
Also as previously mentioned in Section I, be 

fore beginning the analysis of a central office 
record tape, it is essential that the assembler be 
manually adjusted to agree with the number of 
the marker group, and that this adjustment con 
sists in placing the plugs TNP and UNP in the 
two jacks of the groups MG tens and MG units 
which bear, respectively, the numerical indica 
tion of the E and F digits of the marker group 
entry. If it is assumed that these digits together 
make up the number "07' as indicated in Fig. 25, 
then plug TNP is inserted in the jack '0' of the 
MG tens group of jacks and the plug UNP is 
inserted in the jack "'7' of the MG units group 
of jacks. Assuming these adjustments to have 
been made by Way of example, We may now pro 
ceed to the Operation of the aSSembler. On en 
countering a Splice code "180303' of the Splice 
pattern. 
After the tape is inserted in the reader, lock 

ing key ETPK (Fig. 6) and non-locking key ST 
are operated in the order indicated. The opera 
tion of key ETPK closes a circuit for relay ETP 
extending from ground on the No. 2 back con 
tacts of relay ST2, upper contacts of key ETPK, 
winding of relay ETP to battery. This relay op 
erates and locks to ground on the lower contacts 
of the key so long as the latter remains operated. 
Key ST operated will cause the operation of re 
lays ST, ST2, AC9, TA, TB and TC as already 
described. With relay ETP operated, the reader 
contact lead FE (sensing pin FE sensing the 
punch position (aa) for the A digit '1') is 
Switched to complete the circuit of relay A3 of 
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the A digit register, said circuit tracing from 
ground on reader contacts FE as traced to con 
ductor 38, No. 4 front contacts of relay ETP, 
No. 4 contacts of relay AC0, No. 1 contacts of 
relay APB, winding of relay A3 to battery. Since 
the B digit has the value '8' relays BC and BE 
of the B register are operated over previously 
deScribed circuits. Also, since the C digit has 
the value '0,' relays CA and CB of the C reg 
ister are also operated over previously described 
circuit.S. Hence the ground on conductor 40 pre 
viously traced thereto from conductor 45 is now 
traced over the No. 4 contacts of relay CA, No. 7 
contacts of relay CB, No. 8 contacts of relay CC, 
No. 7 contacts of relay CiD, No. 5 contacts of 
relay CE, No. 2 contacts of relay CA, No. 2 con 
tacts of relay CB, conductor 424 within bracket 
26, No. 1 front contacts of relay ETP, conductor 
52, conductor 52', brush AP3 and normal ter 
minal N eingaged thereby, conductor 53, No. 3 
contacts of relay TR6, conductor 54, Winding 
of relay AFA to battery. With this relay op 
erated, the circuit functions as described in con 
nection with the regular hour entry to perforate 
the splice code “180303’ on the tapes of all the 
ten perforators, switch AP making as many 
roll inds and causing the different perforators 
( . . . 9 to be as many tinnes connected to the 
asSembler as there are lines of the splice code 
Sensed, the result of which being that the splice 
pattern appearing on the central office record 
tape before the marker group entry “384007' is 
reproduced On the tape of each of the perforators. 
When all of the lines of splice pattern have 

been reproduced on the tapes of the ten perfo 
rators and the central office record tape is ad 
vanced to the next line of perforations, which 
will be that of the marker group entry “384007 
the circuit Will Stop inasmuch as the reader con 
tacts FC (Which are associated With the Sensing 
pin Sensing the punch position (Ac) for the A 
digit value '3' of the marker group code) are 
opened at the No. 2 contacts of relay ETP. Key 
ETPK may now be released to release relay ETP, 
and key RS operated to restore the rest of the 
circuit to normal. Key Si may then be operated 
and the circuit Will thereafter function to Sense 
the market group entry as described below. 
Thus the first operation of the assembler in 

sensing the lines of the Splicing pattern (the first 
entries encountered) is to cause their reproduc 
tion as the first lines of perforation on the tapes 
of the several perforators. 

9. Marker group entry “3840XX' 
When the marker group entry “384007' is read 

by the sensing pins AA . . . FE of the reader, the 
A digit '3' causes the operation of relay A3 of 
the A register, the B digit '8' causes the opera 
tion of relays BiC and BE of the B register while 
the C digit '4' causes the operation of relayS 
CB and CE of the C register, all over circuit 
paths previously described. Relay LK operates 
in the manner previously described for the sens 
ing of the regular hour entry. As will be remem 
bered, relays A3, BC and BE will cause ground 
on conductor 45 to be extended to conductor 
80. Since relays CB and CE are now operated, 
the ground on conductor 4 is further extended 
over the No. 3 contacts of relay CIA, No. 5 Con 
tacts of relay CB, No. 6 contacts of relay CC, 
INo. 5 contacts of relay CC, No. 4 contacts of 
relay CE, No. 2 contacts of relay CE, No. 1 con 
tacts of relay CIB, conductor 9 within bracket 
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of relay MG to battery. Since the ground on 
conductor 45 is derived from the common con 
tacts C9, relay MG operates during the make 
period of the sensing cycle, locking over its No. 
2 front contacts, No. 2 back contacts of relay 
MG2 to ground on conductor 9 applied thereto 
from the No. 8 contacts of relay i ki Over the 
No. 3 contacts of relay APC. Relay MGi further 
completes the circuit of relay RS3, said circuit 
tracing fron ground on the No. 2 contacts of re 
lay MIG, conductor 93 within bracket 26, wind 
ing of relay RS3 to battery. Among its other 
functions relay RS3, upon operating, short-cir 
cuits by ground on its No. 2 and 3 contacts, the 
upper Winding of the timing relay TM. AS Will be 
shown later, relay TM normally tines the dura 
tion of a cycle of operations by the assembler. 
However, since the reader stepping magnet STP 
is not being operated at this time it is necessary 
to cancel the tinning, Which is done by short 
circuiting the upper winding of relay TM. 
During the open period of the sensing cycle, 

ground on contacts C completes the circuit of re 
lay MG-2, said circuit extending from ground on 
said contacts as tiraced to conductor 4 Within 
bracket 73, No. 3 contacts of relay MGi, wind 
ing of relay MG2 to battery. Relay MG-2 oper 
ates and locks to ground over its No. 2 front con 
tacts, conductor 9 within bracket 75, No. 3 
contacts of relay AFC to ground on the No. 8 con 
tacts of relay LK. The operation of relay MG2 
releases relay MG. 
With either relay MG or MG2 operated, a 

circuit is closed to operate relay DFMG, said cir 
cuit being traced from ground on the No. 4 COn 
tacts of relay IVIG2 or the No. 5 contacts of relay 
MG, conductor 92, Winding of relay OFMG to 
battery. With relay OFMG operated the five re 
lays TEA . . . TEE are extended via the lower 
five conductors Within bracket 93 to the lower 
group of conductors cabled “TEA . . . TEE' 
which are connected, respectively, to the con 
ductors Within oracket which extend to the 
leader contacts of the sensing pins that Sense the 

. . . (Ee) of 
the central office record tape and Which, in this 
instance, have the tens digit of the marker 
group perforated thereon. Also, the five relays 
UPA . . . UFE aire extended via the upper five 
conductors within bracket 94 to the upper group 
of conductors cabled “USA . . . UFE' which are 
connected, respectively, to the conductorS Within 
bracket it, which exteind to the reader contactS 
of the pins which Sense the F digit perforating 
positions (Fa) . . . (Fe) of said record tape and 
which, in this instance, have the unitS digit of 
the marker group perforated thereoin. Inasmuch 
as the marker group nulinher is aSSurned in the 
example to be "0" (Sig. 25), the Sensing of the 
tens digit, '0' of this nuinber will cause relays 
TEA and TES to be operated, while the sensing 
of the units digit 'i' Will cause relays UFB and 
UFC to be operated. The circuit paths for these 
relays are easily traceable from the involved rear 
contacts to the conductors of cable 4 and thence, 
via, the conductors of cable Sá and the contacts 
of relay IDFMG, to the windings of the above re 
lays. It is understood, of coul'Se, that other tWO 
out-of-five relays in each of the two groups of 
relays TEA . . . TEE and UFA . . . UFE will be 
operated in accordance with the value of each of 
the two digits E and F comprising the marker 
group number. A circuit is now completed for 
relay APA which may be traced fron battery 

225, No. 3 back contacts of relay MG-2, winding 75 through the Winding of Said relay, conductOl' 54, 
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No. 3 contacts of relay TR6, conductor 53, Wiper 
brush AP3 and the normal terminal N, conduc 
tor. 52', conductor f 52, conductor 95 Within 
bracket 6, No. 1 contacts of relay MG-2, con 
ductor 96, sleeves of jacks 9, 8 and of the units 
jacks “MG units,' sleeve and ring of plug UNP, 
ring of jack , conductor 97, No. 9 contacts of 
relay UFC, No. 8 contacts of relay UFB, No. 5 
contacts of relay UFE, No. 7 contacts of relay 
UFD, No. 7 contacts of relay UFC, No. 5 contacts 
pf relay UFB, No. 3 contacts of relay UFA, COn 
ductor 98, No. 4 contacts of relay TEA, No. 7 
contacts of relay TEB, No. 8 contacts of relay 
TEC, No. 7 contacts of relay TED, No. 5 contacts 
of relay TEE, No. 2 contacts of relay TEA, No. 2 
contacts of relay TEB, ring of jack '0' Of tens 
jacks “MG tens,' ring and sleeve of plug TNP in 
serted therein, sleeves of jacks . . . . 9 of Said 
“tens' jacks, conductor 99, No. 3 front contacts 
of relay MG-2, conductor 90 within bracket 225, 
No. 1 contacts of relay CIB, No. 2 contacts of 
relay C E, No. 4 contacts of relay CAE, No. 5 con 
tacts of relay CiD, No. 6 contacts of relay CiC, 
No. 5 contacts of relay CiB, No. 3 contacts of 
relay CIA, conductor 48 and thence as previously 
traced (through the relays BC and BE of the 
B register) to ground on conductor 45, as applied 
thereto by contacts C9 during the make period of 
the sensing cycle. 
With relay APA operated, the circuit will func 

tion as described for the regular hour entry to 
perforate the marker group record "384007' on 
the tapes of all of the ten perforators . . . . 9. 
The marker group entry, it will be noted, is per 
forated in the perforator tapes immediately after 
the last line thereon of the Splice patterin, Which 
was sensed before the marker group entry. 

If the marker group designation on the central 
office record tape as read by relaySTEA . . . TEE 
and the relays UFA. . . . UFE does not "check' 
with the number set up on the jacks MG tens 
and MG units by the plugs TNP and UNP, re 
spectively, the circuit will stop (as will be shown) 
and an alarm brought in to indicate that the 
record tape of a wrong marker group is being 
processed. In this event further processing of 
the tape will be arrested. Under norinal operat 
ing conditions, When the marker group record 
checks properly with the Setting of the plugs 
TNP and UNP, relay MG-2 will be unlocked when 
relay APC operates, thereby releasing relay 
DFMG which, in turn, will cause the release of 
relays UFA, UFB, TEA and TEB. 

10. District frame entry “3800XX' 

When, after the marker group record “384907' 
has been perforated on the tapes of the several 
perforators the stepping magnet STP releases, 
the central office record tape is advanced one step 
to bring the perforations of the district frame 
entry “3800XX' under the reader sensing pins. 
It is assumed (according to Fig. 25) that the par 
ticular frame entry is “380000.’ 

Ordinarily the record tapes from a particular 
marker group (or building) are Spliced together 
in the proper numerical order as determined by 
the district frame entry, beginning With the entry 
“00' for the E and F digits. If they are not, 
then the tapes of the marker group will be in 
Serted in the reader one at a time in the above 
indicated numerical order. To check that the 
Central office tapes from one given marker group 
are Spliced together, or inserted in the reader in 
the indicated numerical order and that no tapes 
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are provided. Lamps associated with the switch 
DF are also provided to indicate the particular 
district, frame number of the tape which is being 
processed. These lamp indications will, of course, 
change progressively as the tapes from the Suc 
cessive district fraines of the given marker group 
are successively processed by the aSSembler. 

In case the first tape processed is not that of 
district frame '00' as assumed, or in case it is 
desired to process the tapes of a particular district 
flanne only, or to skip a frame, arrangements 
are provided so that switch DF and the aSSociated 
relays can be positioned to check any district 
frame number by the operation of keys DFTOK, 
DFT K and DFUK. As already mentioned, the 
first entry encountered on the central Office rec 
ord tape after the splicing pattern Will be the 
marker group entry, and the Second One there 
after will be that of the district frame entry. If 
the district frane entry is not '60' and, there 
fore, does not check with the position of Switch 
Di and aSSociated relays, the circuit Will Stop 
and further processing of the tape is arrested. 
When the district, fraine entry “380000' is 

being read, relay A3 of the A register will operate 
in response to the Sensing of the A digit "3,' 
relays BSC and 3E of the B register Will oper 
ate in response to the Sensing of the B digit '8' 
(in turn locally operating reiayS B2C and B2E) 
and relays CFA aind C B of the C register will 
operate in response to the Sensing of the C digit 
“O.' These relays all operate over previously 
described circuits. Relays LK? will also operate 
as previously described. As a consequence, the 
ground previously traced to conductor (35 as a 
result of the operation of relay A3 is extended 
to conductor 43 over a previously traced path 
through the contacts of relay BiA. . . . BE and 
thence over the No. 4 contacts of relay CiA, 
No. 7 contacts of relay C3, No. 8 contacts of 
relay C C, No. 7 contacts of relay Cid, No. 5 
contacts of relay Cis, No. 2 contacts of relay CA, 
No. 2 contacts of relay C B, conductor 495 within 
bracket 26, No. 1 back contacts of relay ETP, 
conductor É5 Within bracket, 6, No. 3 back 
contacts of relay DF2, winding of relay DFE to 
battery. Relay DE operates, locks over its No. 5 
contacts, Mo. 2 normally made contacts of relay 
DF2 to previously traced ground on conductor 
a 9 f, and grounds conductor 93 over its No. 8 
contacts to operate relay RS3. The latter relay 
operates to cancel the tinning as previously de 
Scribed in coninection with marker group Sensing 
inasmuch as the reader drum is not being stepped 
during the cloSure of the reader contacts. With 
the brushes of... switch DF in their respective 
normal positions (as evidenced by the normal 
condition of the Off-O'inal contacts FC) a cil 
cuit path is closed for the rotary ragnet ROT 
of this SWitch, Said circuit extending from ground 
On the No. 3 contacts of relay IDF, No. 3 contacts 
of relay DFS, conductor 486, upper springs of con 
tacts DFC, winding of 1'otary magnet ROT to 
battery. This magnet operates and advances 
the brushes DF and DF2 into engagement With 
the first terminals (i)) of their respective arcs. 

During the oper period of the Sensing cycle, 
When contacts C are closed following the opera 
tion of relay DF, a circuit path is completed for 

70 
relay DF2, Said circuit extending from ground 
on the contacts Ci as previously traced to con 
ductor is Within bracket fi, No. 4 contacts of 
relay DFi, winding of relay DF2 to battery. The 
latter relay, upon operating, locks to ground on 
conductor 9 over its No. 2 front contacts and 

are omitted, Switch DF and the relays of Fig. 10 75 releases relay DFA. 
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With relay DF operated (that is, prior to its 
l'elease by relay DF2), circuits were closed for 
operating relays DFMG, DF8, DF3 and DFS. 
he circuit of relay DFMG is an obvious one 

over conductor 92 from the No. 1 grounded con 
tactS of relay DF; that of relay DF8 from the 
No. 6 contacts of relay DF; that of relay IDF3 
from the No. 2 contacts of relay DFA; while that 
of relay DF6 from the No. 7 contacts of relay 
IDF. Relay DEFINEG holds to the No. 3 contacts 
of relay DF8 after relay DFA releases, as subse 
quently shown. 
The operation of relay DFMG now connects 

the relays TEA . . . TEE and UFA. . . . UFE to 
the reader for sensing the E and F digits, re 
Spectively, of the district frame number on the 
central office record tape which number, in this 
instance, is assumed to be "00" and, therefore, 
resultS in the operation of relays TEA, TEB and 
FA, UFB. The operation of relay DFS connects 

the contacts of the relays UFA. . . . UFE to the 
terminals of the Switch DF. The operation of 
relay DF3 connects the Windings of relays 
DFTO and DFT to the contacts of relays 
TEA . . . TEE for registering the tens digit (E) 
of the district in umber perforated on the central 
Office record tape. Since this digit is either '0' 
or 'i' (the number of frames being limited to 
twenty (00 . . . 19) by way of example) either 
relay DFT) or DFT? will operate, the former if 
the tens digit is '0' and the latter if this digit is 
“i.' it has been assumed in the present exam 
ple that the tens digit is "0,’ in consequence of 
which relays EA and TEB are operated. There 
fore, a circuit path is completed for relay DFT 
eXtending from ground in the No. 4 contacts of 
relay DF8, conductor 47, No. 4 contacts of relay 
TEA, No. 7 contacts of relay TEB, No. 8 contacts 
of relay TEC, No. 7 contacts of relay TED, No. 5 
contacts of relay TEE, No. 2 contacts of relay 
TEA, No. 2 contacts of relay TEB, conductor 
293, No. 5 contacts of relay IDF3, conductor 24, 
No. 3 contacts of relay IDT2, winding of relay 
DFTC to battery. Relay DFTO, upon operating, 
completes the circuit of relay DFI, said circuit 
extending from ground on the No. 1 contact of 
relay DLR, No. 2 contacts of relay DFT), wind 
ing of relay IDF to battery. The latter relay 
operates, locks over its No. 2 contacts to ground 
on the No. 1 contacts of relay Di R, and com 
pletes an obvious circuit for lamp DFT0, the 
lighting of which indicates that the tens digit 
of the district frame is '0.’ 
Had the tens digit of the frame number been 

'1' instead of '0' and, therefore, relays TEA, 
TED had been operated instead of relays TEA 
and TEB, a path would have been closed for 
relay DFT extending from ground on conductor 
if as aforetraced thereto, No. 4 contacts of 
relay TEA, No. 6 contacts of relay TEB, No. 6 
contacts of relay TEC, No. 6 contacts of relay 
TED, No. 5 contacts of relay TEE, No. 8 con 
tacts of relay TED, No. 5 contacts of relay TEA, 
conductor 488, No. 4 contacts of relay tof3, con 
ductor 25, winding of relay DFT to battery. 
The function of relay DFT will be described 
later. 

Relays UFA and UFB (operated in response 
to the Sensing of the F or units digit, 'O') coin 
plete a circuit for relay DF4, said circuit ex 
tending from ground on the No. 4 contacts of 
relay DF8, conductor 497, No. 4 contacts of relay 
UFA, No. 7 contacts of relay UFB, No. 8 contacts 
of relay UFC, No. 7 contacts of relay UFD, No. 5 
contacts of relay UFE, No. 2 contacts of relay 

0 

s 

20 

25 

30 

40 

45 

50 

55 

60 

65 

70 

s 

54 
UFA, No. 2 contacts of relay UFB, conductor 
49, No. 1 contacts of relay DF6, wiper brush 
DFS and “0” terminals engaged thereby, con 
ductor 40, No. 1 front contacts of relay DF3, 
Winding of relay DF4 to battery. The latter 
relay operates and locks over its No. 2 contacts 
to ground on the No. 2 contacts of relay DF3. In 
parallel with the circuit of relay DFA is that of 
lamp DFU which operates to indicate that the 
units digit of the district frame number of the 
record being sensed is “0.’ 
Relay DFS completes the circuit of relay IDF5, 

said circuit extending from ground on the No. 1 
contacts of relay DLR, conductor 43, No. 3 con 
tacts of relay DFB, winding of relay DF5 to bat 
tery. The latter relay operates, locks over its 
No. 2 contacts to ground on conductor 43 and 
prepares the circuit of relay Dif”. When the dis 
trict frame number changes from “00' to “01' 
in the processing of the tape from frame 01 
which, it is assumed, will follow the processing 
of that from frame “00.’ It will be noted that 
relay IDF5 cannot be released except by the 
operation of relay DLR which, among its other 
functions, remains normal during the processing 
of the tape of frame 00. The operation of relay 
DF4 also closes a path to operate relay APA, the 
circuit thereof tracing from battery through the 
winding of said relay as previously traced to coin 
ductor 52 and thence to conductor 95 Within 
bracket 76, No. 1 contacts of relay IDF, conduc 
tor 59, No. 1 contacts of relay DFT), conductor 
4, No. 3 contacts of relay DF2, conductor 495 
within bracket 6, No. 1 back contacts of relay 
ETP, conductor 44 within bracket 26, and 
thence as previously traced to ground on con 
ductor 45. With relay APA operated the cir 
cuit will proceed to perforate the district frame 
entry '00' (E and F digits) on the tapes of all 
of the ten perforators (along with other digits 
of the entry) in the same mainner as described 
above for perforating the regular hour entry Cn 
all ten perforators, except that, on the release of 
the circuit, relays DF5 and DF will remain 
locked to ground on the contacts of relay CLR. 
The record tape is then advanced in the de 
scribed manner, to bring the next line of per 
forations under the sensing pins of the reader. 
It will also be noted that when relay APA re 
leases, it opens the circuit of relay RS3 which, 
in releasing, removes the short circuit around the 
upper winding of relay TM SO that the latter 
may resume tinning Operations, as will be de 
Scribed. 

11. Hour entry '3811 XX’ 
The next entity of the end-of-tape entries to be 

sensed will be the “hour” entry “381.133, the 
latter being the hour at which the end-of-tape 
entries are perforated on the ceintral office rec 
ord tape and is not to be confused wit: the regi 
lar hour entry “33i (XX' whic, as previously 
noted, is perforated on the cential office iegord 
tape at the beginning of each hour. The two en 
tries, however, differ oinly in the value of the ) 
digit which, for the regular hour entry, is “’ 
and Which, for the hour entry of the end-of-tape 
entries, is “1,” the E and F digits in both cases 
designating, of course, the actual hour in which 
the entry is made. Fig. 25 shows a typical end 
of-tape hour entry in which the hour (XX digits) 
is indicated as “4.’ 
The method of operation for putting this entry 

On the tapes of all perforators is the same as 
that already described for the regular hour entry 
“3810XX.' 
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12. Day entry. “3820XX' 

The next entry of the end-of-tape entries to be 
sensed will be the “day' entry “3820XX' which, 
in the E and F digits thereof, records the day in 
Which the eind-of-tape entries are made. Since 
there are a maximum of 31 days, the E digit Will 
either be 1, 2 or 3 while the F digit will be any 
Value from 3 to 9. Fig. 25 shows a typical day 
entry for the end-of-tape entries in which the 
day (XX digits) is indicated as "27.' 
The ninethod of operation for putting this entry 

On the tapes of a perforators is the same as 
that already described for the regular hour en 
try “3810XX. 

3. IMOnii, entry “3330XX' 

The next and last of the end-of-tape entries to 
be sensed will be that of the 'day' entry 
“3830XX' which in the E and F digits, thereof, 
records the in Cini, ii. Which the end-of-tape-en 
tries are riade. Since there are 12 months, the 
E digit. Will be either. G or 1. While the F digit Wii 
be any value from G to 9. Fig. 25 shows a typical 
inionth entry for the end-of-tape entries in which 
the ionth (X2: digits) is indicated as “O6. 
The method of operation iOi putting this en 

tly oil the tapes of all perforatCrS is the Saine aS 
that already described for the regular hour en 
try “380XX.’ 

14. Sicip Splice entry “386,000' 

After the five end-of-tape entries have been 
dispOSed of by causing the same to be reproduced 
on the tapes of the ten perforators, the next ent 
try that Will be encountered by the reader Will 
be the first line of a call record eity, probably 
an answer or disconnect entry or, at all events, 
the first line of an initial WO-line or four-line 
entry. The asseiniller then operates in the man 
ner described to dispose of the entries in accord 
ance with the indications furnished by the Value 
of the A digit in the irst line of the entries. 
These operations will continue and the central 
office record tape (of frame 00) will be advanced 
until the raarker group entry punched at the 
“trailing' end Of the tape as the first of the 
end-of-tape entries will be underneath the pins 
Of the reade. 
The assembler will then operate as above de 

Scribed to cause the Second five end-of-tape en 
tries to be reproduced on the tapes of the ten 
perforators, after which the central office record 
tape is advanced to the skip splice entry “386,000.’ 

It is not desirable ot reproduce the Splicing pat 
tern which follows the skip splice entry except on 
the last tape, and it is the purpose of this entry 
to so advise the assembler which, in response to 
the sensing thereof, Will autofratically cause the 
lines of the splice pattern following it to be 
skipped without reproduction on the tapes of the 
ten perforatorS. 
When the skip splice entry “386000' is sensed 

by the pins of the reader, relay A3 will be op 
erated in response to the Sensing of the Adigit 
“3,’ relays BC and B E will be operated in re 
sponse to the Sensing of the F3 digit '8' (said re 
iays in turn locally operating relays B2C, and 
B2E) while relays C A and C C will be operated 
in response to the sensing of the C digit “6.' All 
of these relays operate over circuit paths previ 
ously traced. Relay. LKA. also operates in the 
manner previously described in Connection. With : 
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the operation of the assembler in Sensing the 
regular hour entry “3810XX.' 
With relays. CAA and CC operated, the ground 

previously traced to conductor is now completes 
a circuit for relay SKP, which circuit extends 
from ground on said conductor, No. 4 ContactS 
of relay C A, No. 6 contacts of relay CIB, No. 7 
contacts of relay CEC, No. 7 contacts of relay 
CiD, No. 5 contacts of relay CAE, No. 1 contacts 
of relay. CAA, No. 1 contacts of relay. CAC, con 
ductor i , No. 2 back contacts of relay CSK, Con 
ductor within bracket 49, No. 1 contacts of 
relay FidS, conductor 72 within bracket 3, 
winding of relay. SKP to battery. This relay Op 
erates and locks over its No. 3 front contactS, re 
sistor A, conducto: 75 within bracket. 6, No. 
2 contacts of relay. DEF8, No. 4 contacts of relay 
MG, conductor 77 within bracket 6, to ground 
on the No. 1 contacts of relay AC. At itS.No. 4 
continuity contacts, relay SKP opens the circuit 
of relay LK causing this relay to release and 
stay released during the time that the perfora 
tions of the splicing pattern are Sensed and 
skipped by the reader. Relay SKP also completes 
a circuit, for relays RS and RS2 by grounding 
conductor 33 through its No. 2 contactS, and 
since relay RSS, upon-operating, removes ground 
from conductor , the reader step magnet STP 
is released in the described manner to advance 
the record past one line of Splice p3rforations. 
Since relay SKP is locked under the control of the 
No. 4 contacts of relay IVIGE, relays RSS and RS2 
will remain operated, thereby causing the Step 
magnet STP to operate and release under the 
Sole; control of the contacts C8 to advance the 
reader drum automatically and pass by all the 
lines of the splice pattern, the operations con 
tinuing until the ireader pins encounter the mark 
er group entry of (1) either another Section of 
the central office tape belonging to the Same dis 
trict frame (in this case frame '00'’) or of the 
central office tage belonging to the next frame 
“O’ of the same marker group. Since the A 
digit of this atter entry is “3, the operation of 
relay A3 will cause the operation of relay MG 
as previously described for the marker group Op 
eration. Relay. WC operated, unlocks relays SKP 
and the release of the latter releases relays RSE 
and RS2. Relay RSS grounds conductor fi and 
halts the advance of the central office tape record 
at the marker group entry. 
On first district sort operations it is desirable 

not to skip the splice pattern on. the trailing 
end of the last tape of a central office. It Will 
be noted from Fig. 26, however, that there is 
always the Skip splice code “386000' preceding 
the Splice pattern at the trailing eind. Of all tapes, 
and that if the reader Senses this code it Will 
cause the assemble' to skip the pattern. Hence 
to avoid this skipping on the trailing end of the 
last central Office tape the attendant Will op 
erate locking key CSE (cancel skip). (Fig. 9) 
just before the eid of Said last Central Office 
tape. The closure of this key completes, a cir 
cuit for relay CSK, extending from ground on 
the No. 1 contacts of relay AC), conductor. 32, 
contacts of key CSK, upper winding of relay 
CSK to battery. The relay operates and locks 
over its No. 1 contacts to ground on conductor 
32. Now when the reader senses the skip code 
386000, ground on conductor previously 
traced thereto through the relays of the C reg 
ister: in consequence of the digit “6” being regis 
tered therein is now SWitched over the No. 2 front 

75 contacts of relay CSK to complete the circuit 
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of relay APA via conductor 52 and thence as 
previously traced to the winding of relay APA. 
With this relay operated the assembler proceeds 
to perforate the skip splice code "386000' on 
the tapes of all ten perforators, after which the 
reader will be stepped to the first line of the 
Splice pattern, stop and bring in the alarm. The 
attendant will then release the circuit in the 
manner already described, operate key ETP and 
reoperate key ST. The circuit Will then proceed 
automatically as already described to copy all 
the splicing patterns on the end of the central 
office record tape on all ten perforators. Addi 
tional splice lines can be copied by operating key 
RDR (Fig. 1) which Will prevent the reader from 
advancing. 

15. Sensing tapes of different district frames in 
the same marker group 

It will now be assumed that the next record 
tape to be sensed by the assembler will be that 
of the next district frame (01) of the same 
marker group. This tape the first part of which 
will be identical with the section of the tape in 
Fig. 25 which lies below the “cut” within the 
bracket A, will have its splice pattern Superim 
posed upon the splice pattern of the trailing end 
of the tape just sensed; that is, it Will be super 
imposed upon the splice pattern above the cut 
within bracket B. If the two splice patterns 
are thus joined, the assembler will continue in 
the manner described to skip the superimposed 
splice pattern of the two tapes and Will stop skip 
ping operations when the record is advanced to 
the marker group entry “384007’’ of the tape 
belonging to district frame 01. 
The assembler will then proceed to sense the 

marker group entry and cause the same to be 
reproduced on the tapes of all ten perforators. 
Upon the advance of the record to the district, 
frame entry, which now is “380001,' the circuit 
operates as previously described for the sensing 
of the district frame entry “380000' to cause the 
operation of relays DF, RS3, IDF2, DFMG, DF8, 
DF3 and DF6; relays DF5 and IDF having re 
mained locked from said previous operation. 
With the operation of relay DFMG, relays UFA 
. . . UFE and TEA . . . TEE are connected as 
described to the reader contacts of the pins 
which sense the F and E digits, respectively. 
The operation of relays TEA and TEB in re 
Sponse to the Sensing of the E digit 0 Will cause 
the operation of relay DF) in the manner de 
scribed. The units or F digit, however, is '1' 
instead of "0.' Hence relays UFA and UFD Will 
be operated. The circuit of relay UFA has al 
ready been traced. That of relay UFD extends 
from ground on reader contact AB, No. 29 con 
tacts of relay RFD, conductor 4 within brackets 
f4 and 94, No. 4 contact of relay DFMG, wind 
ing of relay UFD to battery. With relays UFA 
and UFD operated, and with the brushes of 
switch DF still in their respective '1' terminals, 
a circuit is completed for relay IDF, said circuit 
extending from ground on the No. 4 contacts 
of relay DF8, conductor 47, No. 4 contacts of 
relay UFA, No. 6 contacts of relay UFB, UFC 
and UFD, No. 5 contacts of relay UFE, No. 8 
contacts of relay UFD, No. 5 contacts of relay 
UFA, conductor 05, No. 2 contacts of relay DFS, 
brush DFS2 and terminal engaged thereby, 
conductor 66, No. 3 contacts of relay DF3, No. 
1 contacts of relay DiF5, normal contacts of relay 
DFL, winding of relay DFT to battery. Relay 
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IDF operates and locks over its No. 4 contact to 
ground on the No. 2 Contact of relay DF3. 

It will be noted that, if by some error, the 
tape spliced to the tape of district frame '00'’ 
had been that of any other district frame but 
'01,' or if the tape processed after that of dis 
trict, frame “00' is that of any other district 
frame but “01,' the path of relay IDF would 
not have been completed inasmuch as this path 
is completed only when relays UFA and UFD 
(for the units digit '1') are operated. Under 
these circumstances, the circuit will stop and 
bring in an alarm, as Will be shown. 
With relay DFT operated, a path is completed 

for the magnet ROT of the switch DF, said path 
extending from ground in the No. 3 back con 
tacts of relay DF9, No. 5 contacts of relay DFT, 
conductor 42, winding of magnet ROT to 
battery. The magnet operates and steps the 
Wiper's DFS and DFS2 to their respective No. 2 
terminals. Further, relay DFT completes the 
circuit of relay APA, Said circuit extending from 
battery through the winding of said relay as 
previously traced to conductor f 95, No. 1 contact 
of relay IDF, conductor 59, No. 1 contact of relay 
iTC, and thence as previously traced to ground 

on conductor 45. Relay APA operates and 
functions to cause the district frame entry of the 
frame “01' to be perforated on the tapes of all 
ten perforators. 
With relay DFT operated, a path is also closed 

for relay DFT, Said path being traced from 
ground on the No. 2 contact of relay DF3, No. 2 
contact of relay DFT, winding of relay DFL to 
battery. This relay operates and opens the op 
erating path of relay DFT through the brush 
DFS2. This is to prevent the momentary light 
ing of lamp DFU- from the locking contact of 
relay DFT. When relay APC operates in the 
manner described, ground is removed rom con 
ductor 9, causing thereby the release of relay 
DF2 which, in turn, releases all of the relays DF 
locked thereto. 
Upon the release of relay DF3, a circuit is conn 

pleted for lamp DFU extending from ground on 
the No. 1 back contact of Said relay, conductor 
40, brush DFS and No. 2 terminal, lamp IDFU 
to battery. This lamp lights and indicates that 
the tape of district frame "01' is being processed. 
Switch DF will progress in the manner above 

described as the assembler operates to process 
the Successive tapes from the different district 
frames of the same marker group, provided that 
Said tapes are spliced or independently applied 
to the reader in the indicated numerical order. 
When the district frame number is repeated or 
sensed the second time, relay DF4 operates over 
a circuit completed from previously traced 
ground on conductor 30, No. 1 front contacts of 
relay IDF3, winding of relay DF4 to battery. This 
relay operates to check that the record is the 
Same as the one registered in the assembler, and 
proceeds to control Subsequent operations by 
which the district frame entry is put on the tapes 
of all ten perforators. However, and as above 
described, when the district frame number on 
the tape is one number in advance of the record 
to the assembler, relay DFT operates to move the 
brushes of the Switch DF to the next higher 
position. 
When switch F reaches the tenth position 

which register's the '09' district frame number, a 
circuit is closed for relay DF9 after relay DE8 
has released when the brushes of the Switch are 
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moved from the ninth to the tenth position. This 
circuit may be traced from ground on the No. 1 
back contact of relay IDF3, conductor & B, birush 
JDES and the No. 10 terminal engaged thereby, 
conductor 3, No. 5 back contact of relay DiS, 
winding of relay DF9 to battery. This relay op 
erates, locks over its No. 2 contacts to ground 
on the lower set of off-norinal spirings C, and 
completes an obvious circuit for lamp DFU9 to 
indicate that the tape of the district frame '09' 
is being processed. 
When the record tape of district frame '10' 

is sensed (which tape will be next in the Order 
of sensing), relays TA and Tid will be operated 
in response to the sensing of the E digit '.' ' 
and relays UFA and UEF3 will be operated in re 
sponse to the sensing of the F digit, '0.” Con 
sequently relay DFTS is operated Over a 
previously traced path. Since relay DF9 is now 
locked, a circuit is completed for relay DF, said 
circuit extending from ground on conductor 409 
as applied thereto through a previously traced 
path, No. 1 contacts of relay DF, No. 1 contacts 
of relay iFT, No. 10 terminal and brush DFS2, 
conductor 6, No. 3 contacts of relay DE3, No. 1 
contacts of relay DF5, normal contacts of relay 
DFT, winding of relay D' to battery. This re 
lay operates, and instead of completing a circuit 
for the magnet RCT as previously described, now 
completes a circuit for release magnet R.L.S., Said 
circuit extending from ground if the No. 3 front 
contacts of relay F3, No. 3 contacts of relay 
DF, conductor 6, winding of ?tagnet RLS 
to battery. This magnet operates, i'eturns the 
brushes DFS: and DFS2 to their respective nor 
mal terminals and restores the off-hornal Springs 
DFC which unlock relay DF3. The latter, upon 
restoring, reestablishes the circuit of magnet 
ROT which operates to advance the brushes 
DFS, and lPS2 to their respective No. 1 
terminals. 
When relay DFT? operated, a circuit was 

closed for relay DT2, said circuit extending from 
battery through the winding of said relay, No. 3 
contacts of relay DiFTA, to ground on the nor 
inal contacts of relay DAR. An obvious circuit 
for lamp DFTEI is therefore established which 
indicates the tens digit, '1' of the district frame 
number while the lighting of lamp DFU over 
a previously described circuit indicates the units 
digit “0.’ The relays of Figs. 7, 10 and 14 and 
the SWitch DF will then operate as before de 
Scribed for indicating and checking the processing 
of tapes from district, fraine “10' to “19.' 
In the above description, it should be noted 

that relays lF5, TDF and T2 are locked op 
erated to the No. 1 contacts of relay DLR. This 
arrangement is provided so that the district 
frame record stored in the relays and in the posi 
tion of Switch DE will not be released if the re 
lease keys RLS and ERLS are operated to restore 
the aSSembler for the purpose, say, of investigat 
ing Some trouble condition arising from the 
Sensing Of a tape or for any other reason. To 
release the above relays and restore switch DF 
at the end of sorting, non-locking key DFRK is 
provided which, on being operated, completes an 
obvious circuit for relay DLR. The latter, on 
operating, disconnects ground from conductor 
43, in turn releasing relays DF5, DT, and DT2. 
The Operation of relay DLR, further completes a 
circuit for release magnet, RIIS, said circuit, ex 
tending from ground in the lower off-normal 
Springs DFC, No. 2 contacts of relay DLR con 
ductor 6, winding of magnet ROT to battery. 
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The operation of the magnet restores SwitchDF 
to normal. 

16. Sensing single district frame tapes 
To analyze a single district frame record tape; 

that is, a tape which is not spliced to the tapes 
from other district frames in the required nu 
merical order, the plugs TNP and UNP are first 
inserted in the jacks Which indicate the marker 
group number of the tape. The switch DF is then 
positioned to the terminals indicated by the dis 
trict frame entry, the latter being accomplished 
by means of key DFU, the distinction between 
the tens digit '0' and '1' of the frame entry be 
ing made by means of keys DFTEK and DFTK. 
The operation of key IDF'U' (which is non-lock 

ing) completes an obvious circuit for the magnet 
ROT, and the latter, by operating successively on 
successive operation of the key, steps the brushes 
of the switch to the terminals indicated by the 
units digit of the frame entry. The circuit of the 
appropriate units lamp DF-, in accordance With 
the terminals to which the brushes of the Switch 
are stepped, is then completed over brush DFS to 
ground on the No. 3 contacts of relay DF3, via 
conductor 43. If the tens digit of the frame 
entry is “O,' key DFTK is operated and the lat 
ter closes an obvious circuit for relay DF which, 
on operating, completes the circuit of lamp 
DETOL which lights to indicate that the tens 
digit of the frame entry is "0.' On the other 
hand, if the tens digit is “1,” key DFTK is oper 
ated to complete the circuit of relay DT2 which 
operates to light lamp DFT L to indicate said 
digit. The record may then be processed in the 
manner previously described. 

17. Test. Coil entries “388000' 
The central office circuits are arranged to re 

'cord certain “test calls’ on the central office rec 
ord tape. These calls are but selective circuit 
closures for the punch magnets of the central 
'office recorder, to test their operation for all digi 
ital values of each of the Six digital OrderSA to F, 
inclusive. 

According to the above-mentioned Carpenter 
Collis Copending application, when it is desired to 
test the magnets of a central office recorder, the 
latter is made busy and placed under the control 
of a master timer which thereupon proceeds to 
cause the recorder to perforate on the central 
Office record tape in succession One Set of end-of 
tape entries, a series of skip Splice codes, the skip 
splice code "386000' followed again by another 
set of end-of-tape entries (see Fig. 27). This last 
set is then followed by a Series of test calls (usually 
about eighty in number) which are intended (as 
said before) to test the magnets of the recorder in 
the varied combinations they are intended to op 
erate in service. The codes of these test calls may, 
if desired, be selected to conform to Some geo 
metric pattern which Will be recognized by the 

The last test 
call will be followed by the test call entry 
“388000,' after which the recorder is again placed 
in Service to receive regular call entries from the 
group of district junctors it serves. 

It is the purpose of the assembler, in sensing 
the test call entries when processing a portion of 
the central office record tape, to skip such entries 
inaSmuch as they do not pertain to subscriber 
calls. Remembering that the central office record 
is Sensed in reverse, the assembler will first sense 
the entry “388000' after sensing and disposing of 
the call records immediately preceding. 
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When the sensing pins encounter the test call 
entry “388000,' relay A3 of the A register will be 
Operated in response to the sensing of the A digit 
"3,' relays B C and BE of the B register will be 
operated in response to the sensing of the B digit 
'8' (in turn locally operating relays B2C and 
B2E) while relays C C and CEE of the C register 
Will be operated in response to the sensing of the 
C digit “8.' All these reays are operated over 
previously described circuits. The operation of 
Irelays CC and CEE of the C register now causes 
ground on conductor to be further extended 
over the No. 3 contacts of relay CSA, No. 4 con 
tacts of relay CB, No. 5 contacts of relay CC, 
No. 5 contacts of relay CD, No. 4, contacts of re 
lay CIE, No. 2 contacts of relay CC, No. 1 con 
tacts of relay CE, conductor 83, winding of re 
lay TST to battery. This relay operates, com 
pletes an obvious circuit, for lightiing lamp STL, 
completes an obvious circuit, for relay TST2 which 
operates, and closes a locking path for itself over 
its No. 2 contacts, resistor 8, conductor 32, No. 
1 contacts of relay ACE, ground. Relay TST also 
locks Wia, its own No. 2 front cointacts, resistor 82, 
conductor All to ground on contacts C9, applied 
thereto during the closed period of the Sensing 
cycle as previously described. With relay TST2 
operated, relay LK will he released and the 
ground from the contacts C9 is disconnected from 
conductor 5, thus suspending all further circuit 
Operations. 
With circuit, operations Suspended, the timing 

circuit (the operation of which Will be described 
later) will bring in an alarn. An attendant will 
then release the circuit by operating keys RS 
and ERIS, key R.S opening the locking circuit 
for relays ST and ST2 causing them to release 
which, in turn, removes one locking ground for 
relay AC while key ERLS opens the other and 
causes said relay to release, thereby unlocking all 
relays held thereto. It will be noted that relay 
RFID remains operated since its circuit is COin 
trolled from key Fid which remains operated. The 
attendant then operates non-locking key RSTP 
(Fig. 13) which, during the make period of the 
sensing cycle, completes the circuit of relay SR 
from ground on contacts C as previously traced 
to conductor i, upper contacts of key RSTP, 
No. 1 contacts of relay SR2, winding of relay SR 
to battery. The latter relay operates and closes 
a locking circuit through the Winding of relay 
SR2, No. 1 contacts of relay SR, ground on the 
lower contacts of key RSTEP. Relay SR-2 remains 
shunted until contacts CA open at the end of the 
closed period of the sensing cycle. While relay 
SR is operated and relay SR2 is normal, a cir 
cuit, for relays RSA and RS2 is completed from 
ground on the No. 2 contacts of relay SR2, No. 2 
contacts of relay SR, conductor (3 to the wind 
ings of relays RS and RS2. The operation of 
the former relay removes ground from conductor 

7 to cause the stepper nagnet STP to take one 
step and advance the central office record tape 
one row of perforations, or one test call. The cir 
cuit of relays RS and RS2 is opened upon the 
operation of relay SR2 during the open period of 
the sensing cycle, causing it to release, While re 
lays SR, and SR2 remain operated as long as key 
RSTP is kept, depressed. The relays release upon 
the release of the key, and in order again to ad 
vance the tape to the next test call it is necessary 
to reoperate the key, in consequence of which the 
above operations are repeated for each operation 
of the key and the central office caused to skip 
one test call for each Such operation. 

0 

5 

20 

25 

30 

35 

40 

55 

60 

65 

O 

62 
calls rapidly instead of one at a time, he operates 
key RSC (Fig. 1) Which opens the circuit of the 
stepper magnet STP thus causing the reader 
drum to advance uninterruptedly through suc 
CeSSive revolutions Without, stopping at the end 
Of each revolution for the magnet to operate. 
The attendant, by Watching the progress of the 
tape, Will cease to operate the key after the tape 
has been advanced to the next entry after the 
last test call, which entry will be the marker 
group entry of the first Set of end-of-tape entries. 
Thereafter the attendant will release keys RLS 
and ERIS and reoperate the start key ST, at 
which tine relays Si: , S2, ACC, A, TB and 
TC are reoperated in the manner described to 
make the circuit again responsive to Sensing op 
erations of the pins of the reader. Since the next 
entry Will be that of the marker group, the as 
Semblei will operate in the nainner previously 
described for the disposal of Such entries. 
SECTION I.-SECON ISRCT SOR 

The aSSeinbei is arranged to make a second 
district Sorting operation as well as the first sort 
ing operation. The first Sorting operation which 
We have been describing is inade by sorting the 
entries on the central office record tape accord 
ing to the units digit of the district number, 
appearing as the For 6th digit of the record, and 
the object of the Sorting is to collect in chrono 
logical order on One tape all the call record 
entries pertaining to calls made over all districts 
having identical units digits. 
An example of such record made, say, by per 

forator No. is shown in Fig. 28A in which only 
the controlling digits of call record entries, the 
skip splice entry and a regular hour entry are 
shown (and shown in Script). In Fig. 28A, the 
botton of the tape record indicates the Splice 
pattern (in blank) and the end-of-tape entries 
which, it will be remembered, were copied direct 
ly from the central office record tape at the be 
ginning of sensing operations by operating the 
ETPK key after operating the start key ST. 
These entries are then followed by the regular 
call entries (which are the only ones shown) and 
all other entries (such as the regular hour entry, 
One of which only is shown) which are recorded 
thereon. As a typical example, the lowest and 
fifth entries above the first Set of end-of-tape 
entries are the ainSWeir and disCOrinect entries for 
a call completed over district , the next two 
lines following the entry immediately above said 
disconnect entry being the initial entry for this 
call, which is a “bulk-billed' call. This latter 
entry is then followed on the tape (after onitted 
entries) by the two answer and disconnect entries 
for a call completed over district 3 followed, in 
this case, by the four lines of the initial entry for 
this call, which is a detailed call. The next entry 
is the regular hour entry “380XX,' perforated 
on all of the ten tapes prepared by the ten per 
forators, followed in Succession by entries for 
calls completed over districtS 5, 3, , etc. in 
tervening Sections of the record being omitted 
for brevity, ending With the Skip Spice entry 
“386000' and the spice patterin, 
Thus each tape prepared in response to Sort 

ing by the units digit has thereon all the call 
records pertaining to calls established Over dis 
tricts having the Same units digit. 
Each of these tapes is now passed through the 

assembler in the consecutive nuinerical Order in 
dicated by the value of the F or units digit, and 

Should the attendant desire to skip the test 75 the purpose is to Sort the records according to 
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the tens or E digit thereon and distribute then 
over ten other tapes in the same consecutive 
order as they appear on the tape being processed, 
but in the numerical order indicated by the dif 
ferent district numbers. That is, the ten tapes 
to be produced by the ten perforators as a COIn 
sequence of sorting the previously produced tapes 
according to the value of the E, or tens, digit, Will 
have all the call records pertaining to calls COin 
pleted over each of ten districts arranged in nu 
merical order indicated by the district numbers. 
An illustration of a section of a tape produced 
as a result of the Second district Sorting opera 
tion is shown in Fig. 28B. 
The assembler is arranged to check that the 

ten tapes resulting from the first district sorting 
operation are inserted in the reader in the proper 
numerical order and that no tapes are omitted. 
This tape number check operation is controlled 
by means of switch iN (Fig. 19). The assembler 
is not arranged, however, to check the district 
frame entry of the end-of-tape entries, though 
it will check the marker group entry inasmuch 
as operations for reproducing this entry are con 
tingent upon the plugs TNP and UNP being in 
the two jacks designating the tens and units 
digits, respectively, of this entry. 
In the Second district Sorting operation the ten 

tapes resulting from the first district sorting 
operation are Spliced together in the numerical 
order 0 to 9 or inserted in the reader in this 
order. As the entries on first district sort were 
SOrted according to the units digit of the district 
number, all of the call entries on the first tape 
encountered ('0' tape) on Second district sort 
Will have the digit “0” as the units district num 
ber. In the second district sort, the assembler 
is arranged to Sort the entries according to the 
tens digit of the district number. A check, how 
ever, is made to ascertain that the units digit of 
the district number is '0' for all of the entries 
found on the '0' tape of the first district sort 
Operation, that the units digit of the district, 
number '1' for all of the entries in the second 
tape, etc., the same check being made in process 
ing all of the ten tapes. 
The Operation of the assembler will now be 

described for the second district sort. And first 
it will be noted that the tape “00' to be proc 
eSSed, being that produced by perforator () as a 
result of the first district sort, is not inserted 
in the reader in reverse as was the central office 
record tape, but direct. Because of the operation 
of l'elay RSD instead of RFD as noted below, the 
reader contact conductors will now extend to the 
respective winding of the relays or magnets in 
the assembler directly associated with the con 
tacts. 

After tape '00' is inserted in the reader, key 
SD (Fig. 1) and key ST are operated. The lat 
ter key initiates the operation of the circuit by 
causing the operation of relays ST, ST, AC3, 
TA, TB and TC as already described. Key SD 
completes a circuit for relay RSD, said circuit 
extending fron ground on the No. 1 normal con 
tacts of key Fid, No. 1 make contacts of key SD, 
conductor 22, winding of relay RSD to battery. 
Relay RSD operates and extends the reader con 
tacts AA . . . FE as well as the common con 
tacts C. . . . Ci to the circuit. Key SD also 
completes a circuit for relay SDS, said circuit 
extending from ground on the No. 2 normal con 
tacts of key-FD, No. 2 contacts of key SD, con 
ductor 228, winding of relay SDS to battery. Re 
lay SDS operates and since relay RSD is now 
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operated, the windings of the five relays of the F 
register are extended, via the conductors within 
bracket 223, to the reader contacts of the F digit, 
thereby enabling the value of this digit to be 
legistered on Said relayS. The individual cir 
cuits of these relays, assuming ground on the 
appropriate reader contact when the associated 
Sensing pins enter perforations on the tape, are 
as follows: 

(1) Ground on contacts FA, No. 1 contacts of 
relay RSD, conductor 23 within bracket is, No. 
12 contacts of relay SDS, conductor 232 within 
bracket 223, Winding of relay FDA to battery; 

(2) Ground on contacts FB, No. 2 contacts of 
relay RSD, conductor 83 within bracket 3, No. 
11 contacts of relay SIDS, conductor 233 within 
bracket 229, winding of relay FDB to attery; 

(3) Ground on contacts FC, No. 3 contacts of 
relay RSD, conductor 86 within bracket A, No. 
10 contacts of relay SBS, conductor 233 within 
bracket 223, winding of relay FC to battery; 

(4) Ground on contacts FD, No. 4 contacts of 
relay RSD, conductor & within bracket &, No. 9 
contacts of relay SDS, conductor 235 within 
blacket 223, Winding of relay FDid to battery; 

(5) Ground on contacts FE, No. 5 contacts of 
felay RSD, conductor 25 within bracket 4, No. 
8 contacts of relay SIS, conductor 236 within 
blacket 229, Winding of relay FIDE to battery. 
These relayS operate over the above-traced 

circuits in the previously given 2-out-of-5 code 
coinbinations for the ten different values of the 
F digit that may be Sensed by the sensing pins of 
the circuit in response to the sensing of the F 
digit in all the entries on the tape. 
From an inspection of Fig. 28A it will be seen 

that the first entries to be encountered by the 
reader are those of the splice pattern and that, 
these are followed by the five end-of-tape entries. 
Both the Splice pattern and the end-of-tape en 
tries are caused to be reproduced on the ten tapes 
of the perforators. Following the pattern of de 
Scription adapted for the first district sort, the 
Operations by which these reproductions are 
made will follow those by which the regular call 
entries are disposed of; that is, reproduced on 
the tapes of the perforators respectively indi 
cated by the value of the E digit of such call 
entries. 

ASSunning, then, that the record has been ad 
Vanced to the first call entry, such an entry may 
be either an answer or disconnect entry the A 
digit of which is “2,' or the first line of an initial 
entry the A digit of which is “3.' Let it be as 
Suned that the entry is an answer or disconnect 
entry as indicated in Fig. 28A. The A digit, for 
such an entry being "2,' a hole will be punched in 
the punch position (Ab), and when the pin AB 
enter's the perforation, its associated reader con 
tact will complete the circuit of relay A2, said cir 
cuit extending from ground on reade; contacts 
AB, No. 27 contacts of relay RSID, conductor 21, 
No. 2 contacts of relay ACG, winding of relay A2 
to battery. 

Simultaneously with the sensing of the A digit 
the other five digits B . . . F are also sensed, in 
cluding the E or the tens digit of the district 
number recorded on the tape as part of the en 
try. This digit may, of course, have any value 
from 0 to 9, and depending upon its value, two 
Out of the five pins EA . . . EE inclusive will 
enter perforations during the closed period of the 
Sensing cycle and cause the associated reader 
contacts to be closed to ground. Since relay SDS 
is operated, the corresponding 2-out-of-5 relays 
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SA . . . SE of the selection register S Will be 
operated over previously traced circuitS (but noW 
extending Over contacts of relay SDS instead of 
relay FTDS as in first district sort) to register 
therein the value of the E digit which, for this 
example, may be assumed to be "7' (as indicated 
in Fig. 28A) and resulting in the operation of 
relays SB and SC. 
When processing the '0' perforator tape, 

which should be the first tape processed, the F 
digit of the district number of the anSWeir or dis 
connect entry being sensed should be “O.' Con 
sequently, relays FDA and FDB will operate over 
previously traced circuit.S. Since relay A2 has 
been operated in response to the sensing of the A 
digit "2,' the ground on contacts C9 previously 
traced to conductor 47 during the make period 
of a sensing cycle is now extended to the No. 1 
terminal of the arc accessible to brush TN of 
SWitch TN, the extension of Said path from con 
ductor 47 then further extending over the No. 4 
contacts of relay FDA, No. 7 contacts of relay 
FDB, No. 8 contacts of relay FDC, No. 7 contacts 
of relay FDD, No. 5 contacts of relay FIDE, No. 2 
contacts of relay FDA, No. 2 contacts of relay 
FDB, No. 1 terminal of the above-mentioned 
SWitch arc. With the brushes TN and TN of 
the Switch in position 1 (they should be placed 
in this position by operating key TNS before 
Sorting Operations are started) and relays SB 
and SC of the selection register operated in re 
sponse to the sensing of the E digit 7, the ground 
On conductor 4 is further extended Over brush 
of arc TN2, conductor 413, conductor 5 as pre 
viously traced thereto, No. 3 contacts of relay 
SA, No. 5 contacts of relay SB, No. 7 contacts of 
relay SC, No. 7 contacts of relay SD, No. 5 con 
tacts of relay SE, No. 8 contacts of relay SB, No. 
9 contacts of relay SC, to the No. 7 conductor 
within bracket 53, which is connected to the 
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windings of the cut-in relays PTA, PFB and PTC 
(not shown), of perforator No. 7 (not shown). 
These relays now operate in the manner de 
scribed for the first district sort to cause the 
connection of perforator No. 7 to the assembler 
Whereby the answer or disconnect entry having 
the digit 7 for the district number of the entry is 
caused to be perforated in the manner described 
on the tape of perforator No. 7. 
Had the entry being sense been the first line of 

an initial entry and, therefore, having '3' for 
the A digit, relay A3 would have operated in 
stead of relay A2, but the above operations would 
be the same. However, since relay A3 causes the 
Operation of relay LK, the operation of the lat 
ter would cause, for perforator No. 7, the opera 
tion of the "memory' relay PET (not shown) in 
Order to cause the seizure of the same perforator 
for the perforation of Supplementary lines of the 
entry on the same tape. 

It should be noted that each entry is checked, 
in the Second district sort, to insure that the tape 
inserted in the reader was the '0' tape, and that 
the same checking path arrangement through the 
No. 1 terminal of arc TN is used in processing 
all the calls for the '0' tape. When the tapes of 
the first district sort are incorrectly spliced to 
gether or incorrectly inserted in the reader, or 
if one of the tapes is omitted, the check circuit 
through switch TN will stop on the first call en 
try and ring an alarm as will be shown. The 
lamps TNG . . . TN9 the circuit of each of which 
is obvious, indicate the tens digit of the district 
number on the entries of the tape being processed. 
When all of the entries on the perforator tape 
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of the first district sort have been processed, the 
skip splice entry “386000' will be found before 
the splicing pattern which occurs at the end of 
the tape. As previously described in connection 
With the first district sorting operations, When 
the pins of the reader sense the entry “386,000,’ 
relay A3 will be operated and the latter will Com 
plete a path from ground on conductor 40 
through relays SC and BE (operated for the 
B digit 8) and relays CA and CEC (operated for 
the C digit 6) to Operate relay SXP. HOWever, 
Since in the second district sort operation relay 
SIDS is operated instead of relay FIDS, the ground 
on conductor (traced thereto from conductor 
AO) completes a circuit for relay ETA, the cir 
Cuit thereof being traced from ground on said 
conductor 12, No. 2 back contacts of relay CSK, 
conductor within bracket 49, No. 1 contacts of 
relay SDS, conductor 23, within bracket 73, 
winding of relay ETA to battery. With relay 
ETA operated, a circuit, is completed for relay 
APA extending from ground on contacts C5, No. 
36 contacts of relay RSD, conductor 29, No. 4 
contact of relay LEK, conductor 33, No. 1 con 
tacts of relay ETA, conductors 52 and 52 and 
thence as previously traced to the winding of re 
lay APA. With this relay operated the circuit 
will proceed to perforate the entry “386,000' on 
the tapes of all ten perforators. Also, with relay 
ETA operated, an obvious circuit is completed for 
relay ETB, which operates and then locks over 
its No. 2 contacts to ground on conductor 33. Re 
lay ETB completes an obvious circuit over con 
ductor 239 for magnet ROi of Switch TN to ad 
Vance the Wipers thereof to their respective ter 
minals 2, at which terminals the Switch will be 
in the position to check the units digit of the 
district number of the entries processed in the 
next tape, which should be that of district. “01. 
When relays RS and RS2 operate in the man 

ner described to advance the record beyond the 
“386000' entry after said entry has been per 
forated on the tape of perforator No. 9, relay ETB 
completes the circuit of relay SKP, said circuit 

5 extending from ground on the No. 1 contacts of 
relay AC0, conductor TT within bracket, 76, No. 
4 contacts of relay MG, No. 2 contacts of relay 
DF8, conductor 75 within bracket 76, No. 1 con 
tacts of relay RS2, conductor 240, No. 1 contacts 
of relay ETB, conductor 72, winding of relay 
SKP to battery. This relay operates, locks and 
Causes the circuit to skip past the splicing pat 
tern in the manner described. With relay SKP 
operated, relays RS and RS2 will be held oper 

5 ated over conductor 03 to enable the reader to 
Skip past the Splice pattern entries. Also, with 
relay SKP operated a circuit is completed for 
relay DLR, said circuit extending from ground on 
the No. 1 contacts of relay SKP, conductor 24 
within bracket 49, No. 2 contacts of relay SDS, 
conductor 242 within bracket 225, winding of re 
lay DLR to battery. With relay DLR operated 
the district frame number record in the assem 
bler will be released and relays DF-locked to the 
No. 1 contacts of relay DLR will release and 
SWitch DF will return to normal by a circuit com 
pleted for the release magnet, RLS from ground 
On the lower springs of the off-normal contacts 
DFC and No. 2 contacts of relay DLR. 

SECTION WALARMS 

The assembler is provided With Suitable alarms 
if, within a predetermined time, the reader step 
magnet STP is not operated to advance the rec 
ord being Sensed unless the predetermined inter 
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val is cancelled by operating requirements con 
tingent upon the record remaining stationary. 
When key ST is operated and relay AC) is 

operated in consequence thereof as previously 
described, battery is connected over its No. 6 
contacts to conductor 243 which extends to the 
resistor TMA and the latter in parallel to re 
sistors TMF and TM2 which are connected, re 
spectively, to the upper and lower winding of 
polarized relay TM. It will be observed that 
the network comprising resistor 264 and the 
condenser TM3 is in series with the upper wind 
ing of relay TM. The current through the lower 
winding of this relay opposes the current through 
the upper winding so that when battery is ap 
plied to conductor 243 and the circuit is thereby 
completed to both windings, the currents through 
both windings neutralize each other for the time 
it will take to charge condenser TM3. There 
after the current through the lower Winding, 
being greater than that through the upper, will 
cause relay TM to operate and coinplete an 
obvious circuit to operate relay A, which locks 
over its No. 3 contacts to ground on the upper 
nerial springs of key ALC, lightS the lamp 
ALM, and opens ground from the common coin 
tacts C9 supplied to the contacts of the A digit 
register. The value of condenser TM3 and that 
of the resistor 244, TM4, TM and TM2 may be SO 
chosen as to cause relay TM to operate in any 
period of time after the operation of relay AC3. 
In the present embodiment of the invention, the 
values are such as to cause the operation of the 
relay in approximately .35 second after the 
closure of the circuit therefor; that is, .35 second 
is allowed for a cycle of operation resulting in 
the perforation of the line sensed and the ad 
vance of the record being sensed consequent to 
the operation of the stepping magnet STP. in 
other words, if this cycle of operation takes 
longer than approximately .35 second (or any 
other desired period) relay TM operates to bring 
in the alarn. 

If the cycle of operation takes less; that is, 
if the circuit of magnet STP is opened by the 
operation of relay RS and the consequent re 
moval of ground from conductor in less than 
the indicated time, the operation of relay RS3 
from the No. 3 contacts of relay RS will cause 
1relay RS3 to apply ground over its No. 3 con 
tacts to the common terminal resistor TMA and 
the two windings of relay TM, releasing the 
latter, condenser TM3 being discharged in the 
meanwhile to ground from the No. 2 contacts 
of relay RS3 being applied to conductor 245. 
Thus relay TM is recycled for each cycle of 
operation of the assembler. If relay TM does 
Operate, in turn to cause the operation and lock 
ing of relay AL, the latter may be released by 
operating the key ALC0. 
As there are several conditions in the circuit 

whereby operations occur and the reader is not 
Stepped, the circuit is alranged so that on each 
of these conditions the circuit of relay TM is 
Short-circuited and condenser TM3 discharged. 
For example, during the period when an entry 
is being perforated on all ten tapes the reader 
is not stepped. Relays SSf, SS2 and SS3 are 
operated as previously described each time a 
record is perforated on a tape of any one of 
the ten perforators. At its No. 2 contacts, relay 
SS2 grounds condenser 245, thereby discharging 
condenser TM3 and causing relay TM to be re 
cycled. - 

A similar operation occurs when checking the 
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marker group and district frame conditions. Th 
operation of relay MG or DF as previously 
described when these two checks are respectively 
made will complete the circuit of relay RS3 over 
conductor 93 and the operation of this relay 
discharges condenser TM3. 

Again, the same operation occurs when relay 
APA operates, which, over its No. 5 contacts, 
applies ground to conductor 93 to operate relay 
RS3, causing the latter to discharge condenser 
TM3 and cause the recycling of the operating 
period of relay TM. 

SECTION W-COUNTER, 

A counter MGC (Fig. 16) is provided to indi 
cate the number of additional times the assen 
bler attempts to perforate a record on a perfo 
rator when the digit-check relays do not operate 
to step the reader. This condition may Occur, 
for example, in case of a contact failure When 
one of the punch magnets of a perforator is not 
operated and, therefore, the checking relay cir 
cuit will not be closed to operate relays RS 
and RS2 and step the reader. When these two 
relays do not operate during the closed period 
of the sensing cycle the reader will make another 
attempt, each of which attempts will be duly 
registered by the magnetic counter MG C. 
When relay AC0 operates as previously de 

Scribed battery is applied to conductor 243 and, 
through resistor TMA, to the winding of relay 
MC. When, as a result of the operation of the 
proper group of cut-in relays PXA . . . PXC 
is operated and, in consequence thereof the as 
Sociated relay PDX operates, ground on the 
No. 4 contacts of said relay PDX completes the 
circuit of relay MC via conductor 246, back 
contacts of relay MC2, winding of relay MC 
to battery. The latter relay operates and locks 
in series with relay MC2, the latter being short 
circuited by ground on conductor 246. . When, 
however, relay PDX releases, relay MC2 oper 
ates in series with relay MC?. Now under nor 
mal conditions relays RS:, RS2 and RS3 will 
Operate to step the reader if the check relays 
operate. When relay RS3 operates, ground on 
its No. 3 contacts short circuits relays MC and 
MC2 and they will release. This operation is 
normal and occurs in every case when a record 
is properly read and perforated on one of the 
perforators. - 

However, in case the check relays fail to oper 
ate and the reader is not stepped in consequence 
thereof, relays MC i and MC2 would be held 
operated, and on the next attempt to perforate 
the record on the perforator, that is the next 
time relay PDX is operated, a circuit is closed 
to the counter MGC, said circuit extending from 
ground on conductor 246, front contacts of relay 
MC2, both windings of counter MGC to battery. 
The counter operates to register the failure to 
perforate the record by the same perforator, and 
the same operation will occur on each such attempt. 

If the record is not successfully perforated and 
the reader is not stepped in a period of approx 
imately .25 second, for example, the alarm re 
lay TM will function and stop the circuit oper. 
ation. With this arrangement the counter MGC 
Will give an approximate count of the number of 
unsuccessful attempts made to perforate records 
on the tapes, - 

While we have illustrated our invention in its 
application to a particular type of recordecon 
trolled apparatus, it should be understood that 



2,558,476 
69 

it is not limited to such application or to the 
specific arrangements herein disclosed. It will 
be apparent to one skilled in the art that various 
applications, modifications and arrangements 
other than those disclosed herein are within the 
scope of the invention. Moreover, the terms and 
expressions employed with reference to the in 
vention and its elements have been used as terms 
of descriptions and not of limitation and there 
fore, we have no intention in the use of Such 
terms and expressions of excluding thereby 
equivalents of the features shown and described 
in portions thereof, but, on the contrary, intend 
to include therein any and all equivalents and 
modifications which may be employed without 
departing from the Spirit of the invention. 
What is claimed is: 
1. A device for transferring record data repre 

sented by perforations in a sheet, comprising a 
sensing mechanism for simultaneously sensing a 
plurality of positions in a line in the sheet for 
perforations, a plurality of receiving devices, and 
control means responsive to the Sensing of per 
forations in different positions in a line of the 
sheet for selectively connecting two or more of 
said receiving devices to said sensing mechanism, 
and means controlled by Said sensing mecha 
nism for operating each of the connected receiv 
ing devices to reproduce the perforations Sensed. 

2. A record-controlled apparatus comprising in 
combination with a record to be Sensed, Said rec 
ord containing a plurality of entries one of which 
includes two digits, a sensing mechanism for 
Sensing said entries, a plurality of reperforators, 
means for connecting any one of said reperfo 
rators to said sensing mechanism whereby the 
connected perforator is operated by said sens 
ing mechanism to reperforate an entry sensed, 
and means for selecting one of said perforators 
for connection to said sensing mechanism in ac 
cordance with the one or the other of the two 
digits in an entry which includes said two digits. 

3. A record-controlled apparatus comprising in 
combination with a record to be sensed, a sens 
ing mechanism for sensing said record including 
a plurality of sensing devices which are adapted 
to repetitively sense said record, receiving de 
vices, and means responsive to the operation of 
Said Sensing mechanism for connecting said re 
ceiving means with said sensing devices at the 
beginning of a repetitive operation only. 

4. A record-controlled apparatus comprising in 
combination. With a perforated record to be 
Sensed, a sensing mechanism for Sensing said 
record and including a sensing pin for each 
punch position in Said record, a plurality of re 
perforators, means responsive to said sensing 
mechanism Sensing said record for Selecting one 
of said reperforators and for connecting the 
magnets thereof with the sensing pins of said 
Sensing mechanism, whereby said magnets are 
Selectively operated by the sensing pins entering 
the perforations of said record, and means for 
rendering ineffective two or more of said reper 
forators in the event that the magnets thereof 
become connected to the sensing pins of said 
Sensing mechanism. 

5. A record-controlled apparatus comprising in 
combination with a perforated record to be 
Sensed, a Sensing mechanism for sensing said 
record and including a sensing pin for each punch 
position in Said record, a plurality of reperfo 
rators including a stepping magnet and a punch 
magnet for each sensing pin in said sensing 
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mechanism, a connecting means for each one of 
said perforators, means responsive to said Sens 
ing mechanism sensing Said record for Operat 
ing One of said connecting means whereby the 
punch magnets of the associated perforator are 
connected to the correlated sensing pins of said 
Sensing mechanism, whereby Said punch mag 
nets are selectively operated by the sensing pins 
entering the perforations of said record, and a 
circuit, for the stepping magnet of each of said 
perforators controlled over said perforator con 
necting means, thereby to operate the stepping 
magnet of the perforator connected to said sens 
ing pins over Said operated perforator connect 
ing means. 

6. A record-controlled apparatus comprising in 
combination with a perforated record to be 
Sensed, a Sensing mechanism for sensing said 
record including a sensing pin for each punch 
position in Said record, a plurality of perforators 
each including a punch magnet for each sensing 
pin in said Sensing mechanism, means responsive 
to the sensing of said record by said sensing 
mechanism for connecting the punch magnets 
of One of Said perforators to corresponding sens 
ing pins of Said Sensing mechanism, means for 
Completing circuit paths between those sensing 
pins which enter perforations and the associat 
ed punch magnets in the connected perforator, 
and means included in said circuit paths effec 
tive upon the closures thereof for severally ad 
vancing the record being sensed by said sens 
ing mechanism and the record being produced by 
Said connected perforator. 

7. A record-controlled apparatus comprising 
in combination. With a record to be sensed, said 
l'ecord including a plurality of entries each re 
Corded by a selective combination of a definite 
number of perforations in a row, a sensing mech 
anism for Sensing said perforations including a 
Sensing pin for each punch position in the row 
of punch positions in the record, a plurality of 
perforators including a punch magnet for each 
Sensing pin in Said sensing mechanism, means 
responsive to the sensing of an entry by the sens 
ing pin of Said sensing mechanism for connecting 
the punch magnets of one of said perforators to 
Said Sensing pins, means for completing circuit 
paths between sensing pins which enter per 
forations and the associated punch magnets 
Whereby said magnets are operated to reproduce 
the perforations of the entry, a checking device 
included in each of Said paths, and means re 
Sponsive to the operation of a predetermined 
number of said checking devices and only a pre 
determined number, for advancing said record to 
the next entry. 

8. A record-controlled apparatus comprising 
in combination with a record to be sensed, said 
record having a plurality of entries each compris 
ing one or more lines, a sensing mechanism for 
Sensing each line of said record, a plurality of 
perforators, means responsive to the sensing of 
the first line of an entry for connecting one of 
Said perforators to Said sensing mechanism, 
whereby the said perforator is operated in re 
Sponse to Said Sensing mechanism to perforate 
On a tape the line of the entry being sensed, con 
trol means responsive to the sensing of the first 
line of the entry for registering the total number 
of lines in the entry, means responsive to the per 
foration of the line of the entry on the tape of 
the connected perforator for disconnecting said 
perforator from Said sensing mechanism, and 
means responsive to said control means for re 
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connecting the said perforator to the sensing 
mechanism for each line of the entry, whereby 
said prforator reproduces in the aSSociated tape 
each nf the lines of the entry as sensed by said 
sensing mechanism. 

9. A record-controlled apparatus comprising in 
combination with a record to be sensed, said 
record having a plurality of entries thereon with 
each entry containing one or more lines with the 
first line thereof indicating the number of lines 
in the entry, a sensing mechanism for sensing 
each line of an entry, a plurality of reproducing 
devices, a register responsive to the sensing of the 
first line of an entry for registering the indica 
tion of the number of lines in the entry, means 
also responsive to the Sensing of the first line of 
an entry for selectively connecting one of said 
reproducing devices to Said Sensing niechainism, 
whereby said first line seased by said sensing 
mechanism is reproduced by said connected re 
ceiving device, and counting means controlled by 
said register for counting each succeeding line 
of Said entry when Sensed by Said Sensing mech 
anisii, and for connecting the Same receiving de 
vice to said sensing mechanism for the reproduc 
tion by the latter of each of Said Succeeding lines 
of Said entry. 

10. A record-controlled apparatus comprising 
in combination with a perforated record to be 
sensed, said record having a plurality of entries 
each consisting of a first line and one or more 
supplementary lines, a Sensing mechanism for 
sensing the perforations in the lines of Said en 
tiries, a plurality of perforators, means responsive 
to the Sensing of the first line of an entry for 
Selectively connecting one of Said perforators to 
said sensing mechanism whereby said connected 
perforator operates to reproduce the perforations 
in the line. Sensed, a counting device responsive 
to the Sensing Gf each line Of the entry, and means 
controlled by said counting device for connecting 
the same perforator to said sensing mechanism 
for the reproduction of the perforation of the 
supplementary lines of the entry. 

11. A record-controlled apparatus comprising 
in combination with a record to be Sensed, Said 
record having a plurality of entries, a sensing 
nechanism for Sensing the eintries on said record, 
a plurality of perforators, means responsive to 
the Sensing of an entry for connecting one of Said 
perforators to said sensing mechanism for the re 
production of Said entry by Said perforator, and 
control means responsive to the sensing of an 
other entry for causing all of said perforators to 
be connected in Succession to Said Sensing mech 
anisa, Whereby Said other entry is reproduced 
by each of Said perforators. 

12. A record-controlled apparatus according to 
claim 11, wherein said control means responsive 
to Said Sensing mechanism Sensing an entry ren 
diers ineffective all of Said perforatorS. 

13. A record reproducing System comprising in 
combination with a record to be sensed, said 
record having a plurality of entries of different 
character thereon, a sensing mechanism for sens 
ing said entries, a plurality of reproducing de 
vices, and means responsive to said sensing mech 
anism sensing an entry for selectively connecting 
one of said reproducing devices to said sensing 
mechanism if the entry sensed is of one char 
acter, for connecting all of said reproducing de 
vices in Succession to said sensing mechanism if 
the entry is of another character, for rendering 
all of said reproducing devices inoperative if the 
entry Sensed is still of another character, and 
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circuits completed between said sensing mecha 
nism and said reproducing devices as connected 
to said sensing mechanism for causing said re 
producing devices to reproduce the entry sensed, 
and whereby the connected reproducing device 
or devices are then Operated to reproduce the 
entry. 

14. A record reproducing System comprising 
in combination with a record to be Sensed, Said 
record having a plurality of entries of different 
character thereon, a Sensing mechanism for Sens 
ing said entries, a plurality of reproducing de 
Vices, means responsive to Said Sensing mecha 
nism sensing an entry for selectively connecting 
one of said reproducing devices to said sensing 
mechanism whereby the entry sensed is repro 
duced by Said reproducing device, means respon 
sive to said sensing mechanism Sensing an entry 
of a particular character for rendering ineffect 
tive said Selective connecting neans, and means 
thereafter effective for rendering ineffective the 
Sensing of the following entry. 

15. A record reproducing system comprising 
in combination with a record to be sensed, said 
record having a plurality of entries of different 
character thereon, a sensing mechanism for 
sensing said entries, a plurality of reproducing 
devices, means responsive to said sensing mech 
anism sensing an entry for selectively connecting 
One of Said reproducing devices to said sensing 
mechanism whereby the entry sensed is repros 
duced by said reproducing device, means respons 
sive to said sensing mechanism sensing an entry 
of a particular character for rendering ineffec 
tive said Selective connecting means, and manu 
ally operable means thereafter effective for oper 
ating said sensing mechanism to sense ineffec 
tively the entry which immediately follows. 

16. A record reproducing system comprising 
in combination with a record to be sensed, said 
record having a plurality of entries thereon, a 
Sensing mechanism for sensing said entries, a 
plurality of reproducing devices, means respon 
Sive to Said sensing mechanism sensing an entry 
for selectively connecting one of said reproducing 
devices to said sensing mechanism whereby the 
entry sensed is reproduced by said reproducing 
device, means responsive to said sensing mech 
anism Sensing an imperfect entry for operating 
each of Said reproducing devices to record a 
Special entry, and means thereafter effective to 
cause Said sensing mechanism to ineffectively 
Sense Said in perfect entry. 

17. A record reproducing system comprising 
in combination. With a record to be sensed, said 
record having a plurality of regular entries and 
a plurality of Special entries, a sensing mech 
anism for sensing all of said entries, a plurality 
of reproducing devices, means responsive to said 
Sensing mechanism sensing a regular entry for 
Selectively connecting one of said reproducing 
devices to Said sensing mechanism whereby the 
regular entry sensed is reproduced by said re 
producing device, means responsive to said sens 
ing mechanism sensing a special entry for con 
necting each of Said reproducing devices in suc 
ceSSion to said sensing mechanism for reproduc 
ing Said Special entry, and means adjustable to 
conform to the character of said special entry 
for controlling the connection of said reproducing 
devices to Said sensing mechanisms, whereby said 
connections are not completed if the adjusting 
means are not adjusted to conform with the 
character of said special entry. 

8. A record reproducing system according to 
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claim 17 in which a special entry on the record 
is disposed ahead of regular entries, and wherein 
Said Selective connecting means are rendered in 
effective if said adjusting means are not adjusted 
to conform with the character of the special 
entry. 

19. A record reproducing system comprising 
in combination with a plurality of records to be 
Sensed in Succession, each of Said records having 
a plurality of entries including a digital character 
Specific to the record, a sensing mechanism for 
sensing the entries on said records, a plurality 
of reproducing devices, means responsive to said 
sensing mechanism sensing an entry for selective 
ly connecting one of said reproducing devices to 
said sensing mechanism whereby the entry sensed 
is reproduced by said reproducing device, and 
means responsive to the sensing of the digital 
character in each of the entries for rendering 
ineffective said selective connecting means if the 
digital characters on the separate records do not 
follow each other in a predetermined digital order. 

20. A record reproducing system comprising 
in combination. With a record to be sensed, said 
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record having a plurality of entries thereon, a 
Sensing mechanism for repetitively sensing said 
entries, a plurality of reproducing devices, means 
responsive to Said Sensing mechanism Sensing 
an entry for Selectively connecting one of said 
reproducing devices to said sensing mechanism 
whereby the entry sensed is reproduced by said 
reproducing device, and means for measuring a 
predetermined time interval during which said 
Sensing mechanism senses said entry a plurality 
of times to effect a reproduction of the entry by 
Said reproducing device. 

WARREN. W. CARPENTER, 
JOHN W. GOODERHAM. 
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