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Powell, New York, N. Y., assignors to Bell Tele 
phone Laboratories, incorporated, New York, 
N. Y., a corporation of New York 
Application January 7, 1948, Serial No. 920 

(CI. 235-6.) 38 Claims. 

This invention relates to record-controlled 
apparatus and more particularly to a meSSage 
ticketer which operates in response to a perfo 
rated tape record that contains record informa 
tion entries of telephone connections, to compute 
the elapsed time and to print a ticket for each call 
which contains all of the necessary information 
regarding the call including the computed 
elapsed time. 
One feature of the invention is an arrangement 

of circuits and apparatus whereby the items of 
information on the record tape may be sensed. 
Another feature of the invention is an arrange 

ment of circuits whereby the record is checked to 
insure that, two out of five holes are punched for 
each of the B, C, D, E and F digits of record in 
formation in each line of the record before the 
circuits proceed to process the line. 
Another feature of the invention is an arrange 

ment of circuits whereby the record is checked 
to insure that only one or/and three holes are 
punched for the A digit of record information in 
each line of the record before the circuits pro 
ceed to process the line. 
Another feature of the invention is an arrange 

ment of circuits whereby certain items of infor 
mation are Sensed but not recorded. 
Yet another feature of the invention is an 

arrangement of circuits whereby the hour entry 
at the beginning of each tape record is sensed 
and recorded and whereby the hour record is 
changed in accordance with the sensing of Subse 
quent hour entries of the record tape. 
Yet another feature of the invention is an 

arrangement of circuits whereby the day entry 
at the beginning of each tape record is sensed 
and recorded and whereby the hour record is 
changed in accordance With the Sensing of SubSe 
quent day entries made at midnight of each day. 
Another feature of the invention is an arrange 

ment of circuits whereby the disconnect time and 
answer time entered on the tape record are Sensed 
and registered and whereby from Such registra 
tion and the hour registration the elapsed time is 
computed and registered. 
Yet another feature of the invention is an 

arrangement of circuits to control a ticket printer 
whereby the printer is controlled to print a 
thirty character ticket on a "bulk-billed' call and 
a forty-character ticket on a “detail billed' call 
with an indication of the type of billing. 
Yet another feature of the invention is the pro 

vision of circuits whereby the printer is controlled 
to print information on the ticket as determined 
from sensing the record tape if the call Was a 

0. 
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4) 

"busy' call, a 'don't-answer' call, or a call with 
no recorded disconnect time. 
Yet another feature of the invention is the 

provision of circuits whereby the ticket printer 
is controlled to print a special indication on all 
partial or “straddled' calls. which may appear 
on the beginning or end of the tape record. 
These and other features of the invention will 

be more clearly understood from the following 
description, appended claims and attached draw 
ings in which: 

Figs. 2 to 53, inclusive, arranged as disclosed 
in Fig. 1 completely disclose the invention; 

Fig. 2 discloses the reader; 
Fig. 3 discloses reader-connecting relays; 
Figs. 4, 5 and 6 show reader-control circuits; 
Figs. 7, 8, 9 and 10 show reader-register relays, 

Fig. 10 also showing disconnect time connector 
relays for associating the reader relays with the 
disconnect time register relays of Figs. 28, 29 and 
30; 

Fig. 11 shows the answer-connecting relays for 
connecting the reader relays of Figs. 7, 8, 9 and 
10 with the answer time register relays of Figs. 
22, 23 and 24; 

Figs. 12 to 16, inclusive, show the ticketer con 
trol relays; 

Figs. 17, 18 and 45 show the ticketer, control 
relays therefor and the ticketer progress Switch; 

Figs. 19 to 24, inclusive, show the hour tens 
and units, day tens and units, minutes tens, units 
and tenths of minutes and district number tens 
and units register relays for registering the an 
swer time; 

Figs. 25 to 30, inclusive, show the hour tens 
and units, day tens and units, minutes tens, units 
and tenths of a minute and the district number 
tens and units register relays for registering the 
disconnect time; 

Figs. 31, 32 and 33 show the day circuit; 
Figs. 34 to 37, inclusive, show the hour cir 

cuit; 
Figs. 38 to 40, inclusive, show the frame num 

ber register relays; Fig. 40 also showing the B 
digit register relays; 

Figs. 41 and 42 show the C, D, E and F digit 
register relays; 

Fig. 43 shows the day tens and units relays 
for registering the day of the initial entry; 

Fig. 44 shows the hour tens and units relays 
for registering the hour of the initial entry; 

Figs. 46 and 47 show the elapsed time register 
relayS; 

Figs. 48 to 53, inclusive, show the circuits for 
computing the elapsed time; and 
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Figs. 54A to 54F, inclusive, show portions of a 
record tape illustrative of the different types of 
entries submitted for sensing by the reader of 
the computer circuit.S. 

Fig. 55 is a schematic of a record to be 
processed. 

SECTION I 
The (SSenabled record 

In the exemplified form of the invention ShoWn 
and described herein by Way of illustration, the 
present invention is intended for Sensing a per 
forated record tape prepared by the assembler 
circuits and apparatus shown and described in 
the Copending application of W. W. Carpenter 
and J. W. Gooderharin, Serial No. 724,992, filed 
January 29, 1947, and from such record comput 
ing the charge to be made for each call and for 
printing a ticket. 

Generally speaking there are three types of 
entries recorded for each call in the initial cen 
tral office tape. The first entry, called the "ini 
tial' entry, is recorded by the central office per 
forator after the central office equipment has 
established the connection between the tWo Sub-. 
Scribers’ lines. 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 first group of characters whicin 
record the calling Subscriber's line number, an 
other group of characters which record the trunk 
number over Which the connection was estab 
lished and certain other characters which are 
either for the purpose of controlling the oper 
ation of the assembler or are otherwise for use 
by the computing device. 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 group of characters relating to the 
information above mentioned for a local connec 
tion, also contains other groups of characters 
Which identify the called subscriber's number and 
which Supply certain other items of information 
for the use of the computing device. 
The remaining two entries are the “answer' 

and "disconnect’ entries, respectively, the former 
being entered on the central office record to re 
COrd the time of answer when the called sub 
Scriber answers and the latter being entered on 
the record to record the time of disconnect when 
either subscriber restores his receiver. There is 
no difference between the two entries other than 
the difference in the notation of the time and the 
relative position in the tape record, the remain 
ing characters or groups thereof in both entries 
being the identity of the trunk (which of course 
is the Sanhe for the same call) and a certain con 
trol character which is the same for both entries. 

Besides the entries pertaining to established 
Connections the central office record tape also 
contains certain other entries the details and 
Significance of which will be presently explained. 
There is, for instance, the “hour' entry which is 
placed on the tape at the beginning of each houl' 
and the "day' entry which is placed on the tape 
in addition to the “hour' entry at 3 a.m. of each 
day and at the beginning and end of a tape 
record. 
Thus a record tape is produced for each group 

of trunks in a central office and each tape will 
have recorded thereon a number of entries per 
taining to calls established over each of the 
trunks in the group. As previously stated the 
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three entries pertaining to each call alre not, of 
course, adjacent to each other but disposed 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 immediately 
thereafter for calls established over other trunks 
in the same group. By means of the aSSemble!' 
disclosed in the copending application of W. W. 
Carpenter and J. W. Gooderham hereinbefore 
referred to, the three entries pertaining to each 
call are assembled together and recorded in con 
secutive order on another tape in the chrono 
logical order in which they were recorded On the 
central office tape and the entries pertaining to 
calls established over the same trunk are col 
lected together on the tape in the chronological 
order in which the calls were originatéd. 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 desig 
nation 00 to 99, the assembler produces ten Sep 
arate tapes by a first operation known as the 
“first district sort' in which the entries on the 
central office record tape are separately recorded 
on ten different tapes in accordance with the 
units digit of the district trunk numbers, and by 
a second operation known as the "second district 
Sort' in which the entries on each of said ten 
different tapes are then separately recorded on 
ten other and final tapes according to the tens 
digits of the district trunk numbers. The final 
tapes will then have all the entries for all calls 
established over the trunks collected and chrono 
logically arranged. These final tapes are then 
joined into one tape which may be used in the 
computer and ticketer of the present invention. 

Having indicated in general terms the form 
and character of the record tape to be sensed by 
the computer of the present invention, attention 
is now directed to certain figures of the drawing 
which show some of the typical entries on the 
tape as it is presented to the computer. Atten 
tion however is first directed to Fig. 54A which 
shows the number and general arrangement of 
the punch positions on the record tape. The lat 
ter is wide enough to accommodate twenty-eight 
punch positions suitably spaced in Staggered for 
mation across the tape to conserve tape Width, 
though in all the figures where the tape or por 
tions thereof are illustrated these positions are 
shown in straight line alignment for ease of per 
ception. 
The twenty-eight punch positions in each line 

of the record across the tape are utilized to 
record six digits indicated as digits A to F, in 
clusive, 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 are concerned 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 in 
vention would also have to be reversed. 
For the recording of the first digit A three 

punch positions are allocated, but for the record 
ing of the remaining five digits B to F, inclusive, 
five punch positions are allocated, thus making 
a total of twenty-eight punch positionS. NOW 
the reason why only three positions are reserved 
for the A digit is because this digit is used for 
control purposes to indicate generally the charac 
ter of the entry. And since no more than three 
values of this digit are utilized for this purpose, 
the value of the digit never exceeds 3, a fact 
which makes it simple to record the value '1' 
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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, inclusive, and to record 
each digital value by punches in the five posi 
tions reserved for each of the digits, the follow 
ing code is used in which, for the value of each 
digit two, and only two, positions are punched 
(the punched position being indicated by 'X' in 
the code as follows). 

Code of holes punched in the tape 

tole Position 

The two-out-of-five code has been adopted 
because errors that might result in the punch 
ing of more or less than two positions may be 
detected by Suitable checking apparatus. It Will 
be noted from Fig 54A that the punch positions 
for each of the digits B to F, inclusive, are given 
the Small letter designations (d) to (e), inclusive, 
beginning with the first punch position allocated 
to the digit. 

Referring now to FigS. 54B to 54F, inclusive, 
these figures illustrate portions of the final record 
tape with a typical entry shown recorded in each 
figure by the filled-in punch positions. 

Fig. 54B shows a typical anSWer or disconnect 
entry. Of the six digits in the tape, the digit 
A, the “ently' or control digit, is always '2,' 
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. 
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 two-out-of-five code. The digits indicate 
that the time of answer or disconnect Occurred 
eleven minutes and Six Seconds after the hour. 
The last two digits E and F record 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 fraction 
thereof) with a perforator for producing the 
record assigned to each group and available to 
each district in the group whenever an entry 
is to be recorded on the tape. In order to record 
the district involved in the connection, each dis 
trict in the group is given a numerical designa 
tion 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 t; 
entry) the number of the district is recorded 
along with the time of answer or disconnect and 
the control digit. In Fig. 54B the district number 
is illustrated as being '71. As previously men 
tioned, there is no difference between an answer 
and a disconnect entry of the sanne call except 
in the recorded time 

Fig. 54C 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 
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and the charge for which is to be computed in 
terms of standard local charge units. The entry 
occupies two lines of the record tape because all 
of the information making up the entry cannot 
be put on one line. On the first line (reading 
from the bottom) 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,' re 
Spectively. 
The C digit is called the "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 over-time conversa 
tions. The value of the index digit (for bulk 
billed calls) ranges from 1 to 8, inclusive, as 
shown. 
The D digit is reserved for the party designar 

tion. As is well known a modern telephone ex 
change includes individual lines and party lines 
and, of course, when a call is made from a party 
line it is necessary to ascertain which party made 
the call in order that the charge therefor may be 
assessed against the subscriber Who inade it. For 
the purpose of party identification the D digit 
Of the first line of the initial entry is reserved for 
line and party distinction. If the calling Sub 
scriber has an individual line, the value of the 
digit recorded is “1,' as shown, while if he is one 
of a group of subscribers whose stations are con 
nected to the same line, a suitable 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 disconnect entry, the E and F digits 
are used for recording the district number which, 
as in Fig. 54B is indicated in Fig. 54C as “71.' 
On the Second or 'Supplementary' line of a 

two-line initial entry the A digit is always '1' 
and indicates that the line is a Supplementary line: 
of an initial entry, the circuit of the computer 
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 the two lines 
as a part of the Sane initial entry. The remain 
ing digits B to F, inclusive, of the second line are 
reserved for the designation of the calling line. 
In the particular embodiment of the telephone 
System disclosed in the application of W. W. Cal 
penter and R. E. Collis, Serial No. 759,402, filed 
July 7, 1947, the designation of the calling line is 
recorded in terms of its position in a cross bar 
Switch of a designated array of Switches, it is, 
of course, possible to record the line in terms of 
its directory number, and when this is done digits 
B to F, inclusive, of the second line of the entry 
Would record the directory number instead of a 
designation (as at present) indicating the loca 
tion of the line on a certain cross bar SWitch 
frame. As shown in Fig. 54C the line number 
indicated therein is '04826.' 

Fig. 54D 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 
ently are Substantially similar to those of an ini 
tial two-line entry except that the A, and B. digits 
are “33' instead of “31,' the different value of 
the E3 digit indicating to the computer that there 
are three Suppleinentary lines for the entry in 
Stead of one. The index digit is also different in 
that it has the value '9' instead of 1 to 8, inclu 
Sive, the reason being that the value '9' indicates 
that the charge for the call is to be made in 
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money unitS Which must be specifically deter 
mined in accordance with the distance between 
the two Subscribers and the duration of the con 
Versation. The A digit of the third Supplemen 
tary line is '1' to indicate that it is a Supplemen 
tary line, while the B digit is given the arbitrary 
value "0.' The C digit of the third supplemen 
tary line is reserved to indicate the calling nun 
bering area, and whether the called number in 
the identified area is below or above 10,000. The 
number of areas is limited to five, each of which 
is designated in the C digit by the values 0 to 4 
except that if the called number in the identified 
area is Over 10,000 the Value of the C digit, desig 
nating the area is increased by five. Thus if the 
called area is "O' and the called subscriber 
therein has a four-digit number, the C digit will 
be recorded as “0,' but if it is a five-digit, num 
ber the C digit will be recorded as “5,” as indi 
cated in Fig. 54D. Digits D, E and F of the third 
Supplementary line are used to record the Office 
of the called Subscriber, which is usually a three 
digit number. In the figure the number illus 
trated is “794.' 

In the last or fourth Suppleimentary 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 re 
cord the numerical 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 nim 
ber is a four-digit number the F or last digit is 
given the arbitrary value “0”; otherwise it will 
be given the digit which indicates the digit (or 
letter) assigned to the party station. In Fig. 54D 
the called line number is illustrated as being 
“8437.' 

Fig. 54E illustrates a regular hour entry. This 
entry is placed at the beginning of each hour on 
the central office tape and reproduced on the final 
tape. It is a single line entry and has “381' for 
the Value of the control digits A, B and C, the 
last two digits of this number indicating to the 
computer that the entry is one which is to be 
recorded in the computer. The D digit is given 
the arbitrary value '0' while the digits E and E. 
are used for recording the hour itself. Since the 
latter may have any value from “00' to “23’ de 
pending on the hour, the E digit may have any 
digital Value 0, 1 or 2 while the F digit may have 
any digital value 0 to 9, depending on the hour 
When the entry is made. 

Fig. 54F illustrates a “district trouble” entry 
and has the fixed designation “385400' as illus 
trated in the figure. In the production of the 
Central office record tape a registering appara 
tuS aSSociated with the district selector (trunk) 
and Controlling the establishment of the call 
thereover, has as one of its functions a test to 
determine whether certain charging devices in 
the district are normal. If this apparatus finds 
these devices falsely operated the perforator is 
Summoned immediately to perforate the special 
entry'385400' On the tape, said entry thus be 
ing 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 per 
forated on the tape for the call previously estab 
lished. Such a false charge condition would 
occur, for example, if the previously established 
call was not answered and if the next Subsequent 
Call WaS from a flat rate Station for Which no 
charge record Should be made and for Which no 
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initial entry. Will be made. In this case, answer 
and disconnect entries would be made for the 
fiat rate call (because of the trouble condition) 
and these entries would then become falsely cor 
related With the initial entry of the previous call 
that Was not answered, thus causing the sub 
Scriber who initiated the latter call to be falsely 
charged therefor. Hence, in order to prevent 
the false association of the answer and discon 
nect entries of the fiat rate call with the initial 
entry of the previous not answered call, the Spe 
cial troubie entry “335400' is perforated on the 
tape before the flat rate call is established. This 
Special entry is punched by the reperforator of 

5 the aSSeinber in the final tape where it appears 
inlinediately following the initial entity of the con 
rection established over the district having the 
falsely operated charging device. The computer 
is designed to look for and recognize the three 
entries for a cai and to recegnize then in the 
revei Se chronological Order. Ef it, recognizes and 
registers tWo answer and disconnect entries it, 
Will be expecting thereafter an initial entry. But 
if, instead of encountering this entry it encoun 
tei'S the Special entry “385.400,' it knows that 
the tWO or more previously recognized answer 
and disconnect entries partain to flat rate calls 
established over the defective district, which, un 
leSS Such distirict is taken out of Service immedi 
ately, may again be taken into Use to establish 
connections including those froin fat rate lines 
for Which no charges should be inade. And be 
cause of the abnormality of the charging circuits 
in the district the latter Wil, for Such lines, call 
in the perforator and recCrd anSWeir and discoin 
nect entries therefor but not initial entities. 
Hence if the computing apparatus registers two 
O Indie anSWei and disconnect entries and there 
after encounters the '885400' entry it will can 
cel the anSWer and disconnect entries. 

SECTION I.-GENERA, METHOD OF 
OEPERATION 

With the above understanding of the signif 
icance of the different entries on the final rec 
ord tape to be analyzed, the operation of the 
apparatus of the invention in response to the 
Sensing of the record Will now be given. 
The perforated tapes are fed into the reader. 

Upon the operation of the ST key (Fig. 6) the 
cal records on the tape are read by the relays 
in the control and reading circuits in FigS. 5 to 10 
inclusive, the first operation being to insure that 
the proper number holes are punched in the 
particular line of the tape being read. As will 
be described later the ca, elementS are arranged 
On the perforated tape in the Order of “discoil 
nect' time, “anSWer' tirine and the initial entry, 
said entries being Sensed on the tape in a re 
verse direction from that recorded in the local 
office tape. 

he date and the tape identification entries are 
found on the perforated tape at the beginning 
and the end of the call records for each district. 
The district frane number, and the day and the 
hour will be sensed and recorded in the district 
frane, day and hour register circuit SO that his 
information Will be available for pilting on the 
ticket. She hour and day circuits are arranged 
to keep a continuous record of the date as the 
hour and day entries On the tape change aS 
the calls are processed. 
On a COIapete call, the ist eitly read will be 

a disconnect time entry. When the control cir 
cuit of FigS. 2 to 6 inclusive recognizes the dis 
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connect time entry, connector relays, Fig. 10, will 
be operated which will connect the register relayS 
of Figs. 27 to 30 inclusive to the reading relays 
of Figs. 7, 8, 9 and 10 to register the three digitS 
of the disconnect time and the two digits of the 
district, nurnet as indicated by the holes 
punched in the tape. At the sane time the con 
nector relays of Fig. 10 Will connect register re 
lays of FigS. 25 and 26 to the hour and day Cir 
cuits of FigS. 31 to 37 inclusive to register the 
hour and day (two digits each) of the disconnect 
time on the register relays of FigS. 25 and 26. 
The next entry found on the tape will USulay 

be the answer time entry. When the control sci 
cuit of Figs. 2 to 6 inclusive recognizes this entry 
it will cause a set of connector relays of Fig. 1 
to be operated to connect the reading relays of 
Figs. 7, 8, 9 and 10 to the register relays of Figs. 
21 to 24 inclusive. This operation will regis 
ter the three digits of tie answer time and the 
two digits of the district, number as indicated by 
the holes in the tape. At the same time the con 
nector relays of Fig. 11 will connect other sets 
of register relays of FigS. 9 and 29 to the hour 
and day circuits of FigS. 21 to 27 inclusive to 
register the hour and day of the anSWe time. 
Assuming that the next, entry of the tape is 

the initial entry or the caiting line identifica 
tion, the control circuit of FigS. 2 to 6 inclusive 
will recognize this entry and proceed in a Sin 
ilar manner to operate the connector relays of 
Fig. 11 to register the five digits of the first 
line of the calling line entry on the relays of 
FigS. 40, 4 and 42. This will result in register 
ing the entry number, the index number, the 
party designation and the two digits of the dis 
trict number. These B, C, D, E and F digits 
will be registered on relays of FigS. 40, 4 and 
42. At the same time the coinector relays Wii 
connect Other sets of register relays of FigS. 43 
and 44 to the hour and day circuits of FigS. 
31 to 37 inclusive to register the hour and day 
of the calling line entry. 
When the answer time and disconnect time 

were registered in the circuits of FigS. 21 to 24. 
and 27 to 30, these time elements were trans 
ferred to the computing circuit of Figs. 48 to 53 
inclusive for computing the elapsed time of con 
versation. The Computing circuits of FigS. 48 
to 53 inclusive are arranged on a bi-guiniary 
basis with two sets of Seven relays A, A5, and 
A to A4 inclusive and B9, B5, B3 to B4 inclu 
Sive. The circuits are So arranged that whe 
a number is registered on the (A) relays of the 
computing circuit and another number regis 
tered on the (B) relays of the same circuit the 
paths through the contacts of the relays A 
and B- are arranged to register the sum of the 
two numbers on the register relays of Figs. 46 
and 47. As there are three digits of time in 
wolved, namely, tens of minutes, units and tenths 
of minutes, three computing circuits of Figs. 49 
to 53 inclusive are required to register the time. 
In computing the elapsed time it will of course 
be necessay to make a Subtraction operation 
by subtracting the answer time from the dis 
connect time. This subtraction operation is 
performed in the computing circuit by first reg 
istering the disconnect time on the relays B 
of three of the computing circuits shown in Figs. 
49, 50, 51, 52 and 53 and then, by taking the 
“complements' of the numbers represented by 
the answer time, registering said complements 
On the relays A- Cf the three computing Gi 
cuits. The correct elapsed time Will be found 

30 

. s 

5 

6) 

65 

70 

75 

10 
by adding the disconnect time and the “comple 
ment' of the answer time. The coinplement of 
the answer time is obtained by Subtracting each 
digit of the answer time from the numeral “9' 
and then adding “1 to the tenths digit in the 
COInputing Operation. The addition C: '1' to 
the computation is performed by grounding the 
“carry in 1’ Conductor to the “tentis’ comput 
ing circuit. The complement of the answer 
tile (Subtracted from “3') is obtained by a 
proper interchange of the conductirs between 
the anSWeir time legistering relays and the re 
layS A- of the three coinputing circuits. The 
three computing cicits, tenths, units and tens 
are Conaiected together by the “carry in O’ and 
“Carry in 1 Oldtictors. Where the Sun of the 
two numbers in the first adding circuit tenths 
is greater than 9 tile “carry out 1' conductor 
will be grounded which, in turn will ground the 
“carry in 1' conductor o the next higher digit. 
If the Sinn of the two numbers in the first cir 
cuit is leSS than 10, then the “carry out 0’ con 
ductoi is grounded and the “carity in O’ con 
ductor Cf the next higher computing circuit 
Would be grounded. The sum of the numbers 
in the first computing circuit, Will be registered 
in the tenths elapsed tine circuit of Fig. 47, the 
next digit in the units time circuit of Fig. 46 
and the final digit in the tens time circuit, of 
Fig. 46. As the time recorded in the answer 
time and disconnect time entries is in minutes 
and tenths of a minute after the preceding hour 
entiy, it is apparent that a call may straddle an 
hour entity, or a call Inay last for a period of 
One Or more hOUS. In Sugh a case the reader 
control circuit will find one or more hour en 
tries between the recording of the disconnect 
time and the answer time. Therefore the con 
putation of the elapsed tine must also include 
the addition of sixty minutes for each hour 
found between the disconnect and answer time 
entries on the tape. To care for this an “hour 
Computing' circuit shown in Figs. 48 and 
49 is also provided. The circuit is airanged so 
that When a disconnect time entry has been 
registered, the hour entries for one or two-60 
Or 120 minutes-recorded between the discon 
nect time and the answer time will be regis 
tered. On the relays B-Fig. 48 of the “hours com. 
puting' circuit. If there were no hour entries 
encountered between the disconnect time and 
the answer time, the hour circuit would record 
a '0' hour condition on the relays B of the 
hour'S COInputing circuit. The circuits are ar 
ranged SO that the Suinn of the two numbers 
in the tens computing circuit, of Figs. 49 to 50 
is registered on the A- relays of the hours add 
ing circuit of Figs. 48 and 49 instead of di 
rectly on the relays of the circuit of Fig. 46. 
The Sun Cf the two numbers in the hours add 
ing circuit will then be registered on the tens 
elapsed time register relays of Fig. 46. Where 
two hour entries are encountered between the 
disconnect and the answer times, it will be 
necessary to add a “hundreds' digit or 120 min 
utes to the elapsed time. The hundreds digit, 
addition is cared for in the sinnplified comput 
ing circuit of Fig. 47. The end result of these 
Computations is that elapsed time, including the 
hours if any, is registered in three figures on the 
relaySci FigS. 46 and 47. 
With the three elements of the call registered 

in the circuit and the computing operation com 
pleted, all of the information is available for 
printing a ticket for this call. The operation of 
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these relays will cause the printing operation to 
be started. The printing circuit is arranged to 
print 30 characters on a ticket for “bulk-billed' 
calls and 40 characters on a ticket for “detailed 
billed' calls where the called Subscriber's number 
is to be printed. The following information will 
be printed on each detailed-billed call: 
Entry number (Second digit of calling line entry) 
Message index number 
Party 
District number (2 digits) 
District frame or recorder number (2 digits) 
Calling number (5 digits-digits B to F of the 
Second line of the calling entry) 

Day (2 digitS)-anSWer time 
Hour (2 digits)--anSWer time 
Minute (3 digits) -answer time 
Elapsed time (3 digits) 
Numbering area (1 digit) 
Called office code (3 digitS) (third line of calling 

line entry) 
Called number (5 digits) (fourth line of calling 

line entry) 

It Will be noted that the first information to 
be printed Will be the digits on the first line of 
the calling line entry including the entry number, 
message index number, party, designation and 
district number, which were registered in the 
circuit on the relays of FigS. 40, 41 and 42. When 
this information has been printed by the ticketer 
circuit of Figs. 17, 18 and 45, the circuit will 
function to release the register relays of Figs. 40, 
41 and 42, to set the reader to the next line and 
to register the digits of the Second line of the 
calling line entry On the Same relays of FigS. 40, 
41 and 42. After the second line has been printed 
on the ticket, the relays of FigS. 40, 41 and 42 will 
be released again and the circuit will function to 
Set the reader again and to register the digits on 
the third and fourth lines of the calling line 
entry (one line at a time) provided it is a de 
tailed-billed call. 
The first two digits on the ticket are for special 

information purposes. The first digit will indi 
cate by a proper numeral when the disconnect 
entry on the call has been due to a district 
timed release condition and when the call is a 
'Straddled' call, The second digit on the ticket 
Will be used to indicate the following trouble 
conditions: 

District charge relay trouble (3854); 
Transfer to or from emergency recorder (3855); 
Master tinning circuit out of Synchronism (3856); 
Master timing circuit out of Synchronism and 
transferred to emergency recorder (3857). 
To care for these cases where the elements of 

a call are straddled by the cutting of the tape 
in the central office, the printing of the ticket is 
arranged to print the elements of the call which 
appear on each end of the tape. In Sonne cases 
this will involve the printing of a disconnect time 
element or the disconnect and answer time ele 
mentS or the anSWer time and the calling line 
elementS or the calling line element alone de 
pending upon how the call is split when the cen 
tral Office tape is cut. The tickets in the case 
of these straddled calls will be arranged to record 
the district number, the frame, and the day and 
hour and minute, the same as on a complete call. 
Dashes or asterisks will be printed on the ticket 
where other call information is not available. 
Also, tickets will be printed for calling line entries 
representing "don't answer' and “busy' calls, 
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So indicated on the local office tapes by the re 
COrding of initial or calling line entries only. 
When the complete ticket has been printed the 

relays of the circuit will be released and the 
reader Stepped forward to process the next call 
element on the perforated tape. 

Before proceeding with a description of the 
detailed operation of the invention, a brief de 
Scription will be given of the component parts and 
their principal functions. 

Fig. 1 Shows the reader, the structure of which 
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 mechanical 
parts are substantially similar to those of the 
reader disclosed in the copending application of 
W. W. Carpenter, Serial No. 666,280, filed May 1, 
1946. It comprises a motor driven can Shaft 
which controls the reciprocal operation of the 28 
Sensing pins AA to FE, the pointS of which, for 
every revolution 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 Sane designation as the 
associated pins, and Whenever a pin impinges 
upon the record and enters a perforation therein 
it closes its aSSociated reader contacts to apply 
ground to the conductor connected to one of the 
contactS. Each revolution of the shaft is termed 
a “Sensing cycle,' the latter comprising a period 
during which the pins have entered perforations 
and closed their respective reader contacts and 
a period when the pins are out of the perforations 
and have opened their reader contacts. 
Mounted upon the same shaft are 12 eccentric 

caims each of which controls a Set of contacts 
designated (reading from top to bottom of the 
figure) C9, C, C2, C3, C4, C5, C6, C7, C8, C9, 
CO and Clf. These contacts are closed and 
opened for a definite period in relationship to 
the Sensing cycle and Serve to control certain 
circuit functions Which will later be described in 
detail. The cams are So cut that contacts C3 
and C7 are closed when contacts C, C, C2, C4, 
C5, C8 and C9 are open and are open when the 
latter contacts are closed. Contacts CE) and C2, 
though closed and opened for the same time in 
tervals as those of the cycle, nevertheless close 
a short time after the beginning of the closed 
period of the cycle. Reference may be had to 
the time charts shown in Figs. 23A, 23B, 23C 
and 23D of the Carpenter-Gooderham applica 
tion hereinbefore referred to for a more complete 
understanding of the timing of the opening and 
closing of the various contacts of the reader. 
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 a cam operated armature through 
a. Simple pawl and ratchet arrangement, the 
ratchet Wheel being secured to the drum shaft. 
When the magnet STP is operated, the armature 
is held in the position to which it was moved 
by the can So that the pawl which has been moved 
to engage a tooth of the ratchet wheel is held 
against the tension of a Spring and thus cannot 
move to Step the ratchet wheel. There is, there 
fore, rotation of the drum and no advance of the 
record tape. When, however, the magnet is de 
energized, the release of its armature causes the 
pawl to advance the ratchet one tooth space, thus 
rotating the drum through an arc equal to the 
distance between two respective lines of perfora 
tions of the record mounted thereon and bring 
ing the next line of perforations into coincidence 
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with the pins when the latter impinge 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 
magnet STP is not energized, both the Shaft and 
drum rotate in synchronism to advance the record 
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 
motor RDR and having an eccentric can mounted 
thereon directly under the armature of the Step 
ping magnet STP. The high part of the can is 
so positioned that on every revolution it me 
chanically lifts the armature against the tension 
of a spring so that for every revolution of the 
reader cam shaft there is a corresponding Step 
of the reader drum. When the magnet is op 
erated and the armature is held electronag 
netically, the attraction of the armature toward 
the core of the magnet is greater than the Spring 
tension, leaving a little clearance between the high 
point of the cam and the face of the armature, 
Which causes the cam to rotate freely Without 
affecting the armature and therefore the reader 
drum. The consequence is that While the 
magnet is energized, the record, is held in the 
same position and the sensing pins Will repeti 
tively sense the same line of perforations. By 
means of this arrangement it is poSSible to hold 
the record in one position for aS many sensing 
cycles as may be desired. 

In Fig. 3 are shown two groups of reiayS, the 
first group consisting of relaySTA, FB, and TC 
for the purpose of extending the reader contacts 
to reader relays disclosed in FigS. 7, 8, 9 and 10 
and the second group, consisting of relayS RCKA, 
RCKB and RCEKC, for the purpose of extending 
the reader contacts to the bank of lamps AA to 
FE. The group of relays RCKA, RCKB and 
RCKC is operated over the contacts of key RTP 
(Fig. 3). In case of failure, therefore, the at 
tendant, by operating key RLP and noting Which 
lamps light and which are not lighted, Will be 
able to tell which pins have eintered perforationS. 
The automatic ticketer disclosed in Fig. 45 is of 

the type disclosed in Patent 2,309,688, granted to 
W. J. Zenner on February 2, 1943. The progress 
SWitch for Successively controlling the ticketer 
to print digits on a ticket in accordance With 
items of registered information, is of the step-by 
step type operable in 44 StepS to complete One 
revolution or operating Cycle. 

SECTION III. DETAILED OPERATION 
OF THE CIRCUITS 

To start the processing of a record tape the 
CP and MOT keys of Fig. 2 are operated to close 
the circuit for the STP magnet and to establish 
the circuit of the MOT relay. The latter circuit 
extends from battery through the Winding of 
relay MOT, over conductor 23 of cable 23, the 
upper back contact of the AL relay of Fig. 4, 
conductor 232 of cable 23C, the upper alternate 
contacts of key MOT and over the upper aitternate 
contacts of key CP to ground. Relay wiOT 
thereupon operates and connects motor RDR to 
a source of 10-Volt commercial power, Where 
upon the motor operates to rotate the can 
shaft 237 of the reader. With the key CP op 
erated the CP lamp 238 is lighted to indicate to 
the attendant that the reader is in operaion. The 
record tape is then threaded onto the rotating 
drum of the reader. 
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The circuits are arranged so that the reader can 

be stepped forward by manually operating the key 
RDR-STP of Fig. 2 once for each desired step, 
When the key is operated, a circuit is closed from 
ground OVer the C3 reader contacts, the upper 
contacts of the key, conductor 246 of cable 24), 
the No. 2 back contact of relay SR of Fig. 4 
and to battery through the winding of relay SR2. 
Relay SR2 operates and locks through the Wind 

; ing of relay SR, over the contacts of relay SR2 
and conductor 233 of cable 23 to ground over 
the lower contacts of key RDR-STP. Relay SR, 
being shunted, does not operate in this locking 
circuit. On the next make cycle of the reader, 

, the contacts C3 open and relay SR not then 
being shunted operates in the locking circuit of 
relay SR2. Cam contacts C now close to 
establish a circuit from ground thereover, over 
Conductor 245 of cable 240, the No. 1 contacts 
of relay SR, the No. 1 back contact of relay 
SR3 and to battery through tie winding of relay 
SR4. Relay SR4 thereupon operates and locks 
through the winding of relay SR3, over its No. 2 
contactS and conductor 233 to ground at the 
lower contacts of key RDFR-STP. Relay SR4 
noW closes a circuit from ground over the No. 2 
back contact of relay SR3, the No. 1 contacts of 
relay SR4 and through the windings of relays 
RS and RS2 to battery, thereby to cause the 
advance of the reader in the manner subsequent 
ly described. When the can contacts Cie open, 
the Shuint around the winding of relay SR3 is 
Opened and this relay now operates over the lock 
ing circuit of relay SR4 and opens the circuit of 
relayS RS and RS2. The relays SR- now re 
main locked to ground over the lower contacts 
Of key RDR-STP until the key is released. When 
the key is released and these SR-relays release, 
the reoperation of the key is again effective to 
CauSe the reoperation of the SR- relays in the 
nanner just described, to control the advance of 
the reader a further step. Thus the reader will 
advance One step only on each operation and re 
lease of the key. 
The tape record may also be advanced rapid 

ly to pass the Splice pattern or any other portion 
of the record past the sensing pins. This may 
be accomplished by opening the key TRS of 
Fig. 2, thereby opening a shunting ground, ap 
plied from the No. 3 back contact of relay RS 
of Fig. 4, Over conductor 243 of cable 240 and 
Over the contacts of key TRS, from around the 
can contacts C8 of the reader, so that the magnet 
STP may then be intermittently operated and 
released under the control of cam contacts C8. 
The circuit of magnet STP may be traced from 
ground Over contacts C8, through the magnet 
Winding, over the lower contacts of Operated 
ley CP and through resistor 239 to battery. The 
reader drun is then advanced under the control 
of the can shaft as previously described. 
To determine the position to which the record 

tape has been advanced, the attendant observes 
the lighted reader checking lamps of Fig. 3 which 
become Selectively lighted through the closure 
of the Sensing pin contacts of the reader over 
contacts of relays RCKA, RCKB, and RCKKC, 
Which relays are operated under the control of 
the key RLF. 
When the lighted lamps indicate that the end 

of tape Splice pattern has been passed over and 
that the reader drum has advanced the record 
taile into the position in which the sensing pins 
are Sensing the first of the tape entries, that is, 

5 the marker group entry, the attendant operates 
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the start key ST of Fig. 6 to start the automatic 
progression of the tape record. The key RLP 
may now be released if further observation of 
the reader checking lamps is not required. The 
operation of key ST establishes a circuit from 
battery through the winding of the ST relay, 
the normally closed contacts of the release key 
RLS, the upper back contact of the ST2 relay, 
the contacts of key ST, conductor 60 of cable 
600, the lower back contact of relay GD of Fig. 
13, over conductor 602 of cable 600, the lower 
back contact of relay LK of Fig. 1, conductor 
6 of cable 60, the upper back contact of relay 
RSI of Fig. 5, conductor 24 of cable 240 to 
ground over the reader contacts C during the 
closed cycle thereof. Relay ST?, upon operat 
ing, locks through the winding of ST2 to ground 
over its inner lower contacts, but relay ST2, 
being shunted over its upper back contact to 
ground at the C7 reader contacts, does not op 
erate until such reader contacts again open. 
After contacts C7 open, relays ST and ST2 re 
main operated over the locking circuit of ST 
under the control of release key RLS. Upon 
the next closure of the Cl reader contacts and 2 
the connection of ground over the circuit traced 
to conductor 6), a circuit is established over 
the inner-upper contacts of relay ST, over the 
upper front contacts of relay ST2, conductor 
605 and to battery through the winding of relay 
AC0 of Fig. 5. Relay AC0 operates and locks 
over its No. 6 contacts, over the lower contactS 
of key EMG-RLS and to ground over the No. 
7 contacts of relay LK, after relay LK Sub 
sequently operates, whereby it is held operated 
until relay LKE releases at the end of sensing a 
single line or multi-line entry. A branch of this 
locking circuit extends to ground over a con 
ductor of cable 250 and reader can contacts CO 
to insure that relay AC) will be maintained 
operated following the release of relay LK until 
the reader has completed the current Sensing 
cycle. 

Relay Si, upon Operating, also establishes 
the circuit of relay TD which may be traced 
from ground over its upper contacts, conductor 
696, and through the winding of relay TD and 
resistance 440 to battery. Relay ST also es 
tablishes a circuit from ground over the upper 
No. 4, normal contacts of relay PS of Fig. 17, con 
ductor 63 of cable 600, the lower contacts of 
relay ST, conductor 62 of cable 600 and in 
parallel through the windings of relays TA, TB 
and TC to battery. Relays TA, TB, TC and TD, 
therefore operate, relay TD upon operating, clos 
ing an alternate circuit for relays TA, TB and 
TC from ground on conductor 603, conductor 
63 of cable 669, over the No. 5 contacts of relay 
TD, then over conductor 62 and through the 
windings of relays TA, TB and TC to battery. 
Relay AC0, upon operating, connects the AA, 

AB and AC reader contacts with the A, A2 and 
A3 reader relays respectively. The AA reader 
contacts are connected over conductor 20?, the 
No. 8 contacts of connector relay TA, conductor 
3 of cable 3., the No. 8 contacts of relay ACO 
and to battery through the winding of relay Af. 
The AB reader contacts are connected over con 
ductor 292, the No. 7 contacts of connector relay 
TA, conducts 32 of cable 30, the No. 9 contacts 
of relay AC0 and to battery through the winding 
of irelay A2. The AC reader contacts are con 
lected over conductor 293, the No. 6 contacts of 
connector relay TA, conductor 33 of cable 30, 
the No. 10 contacts of relay ACO and to battery 
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through the winding of relay A3. These three 
reader contacts read the three primary entry 
or A Digit perforations punched in the perforated 
tape. 

Relay ACO also establishes a circuit from 
ground over its No. 2 contacts and conductor 504 
of cable 500 to battery through the Winding of 
relay GC of Fig. 15, which relay operates and, in 
turn, establishes over its No. 4 contacts and con 
ductor 527 an operating circuit through the 
winding of relay GD of Fig. 13. With relays AC0, 
GC and GD operated, the following circuits are 
also established: Fron battery through the wind 
ing of relay RAD of Fig. 14, the No. 1 back con 
tact of relay Ri, conductor 528, No. 2 back con 
tact of relay RLS3, Fig. 15, conductor 505 of 
cable 565, No. 7 back contact of relay CE3, Fig. 5 
and to ground over the No. 3 contacts of relay 
AC); from battery through the Winding of relay 
RDS, Fig. 14, over the No. 2 back contact to relay 
RL, conductor 529, upper back contact of relay 
RLS3, Fig. 15, and to ground over the No. 1 con 
tacts of relay GC; from battery through the Wind 
ing of relay RLA, Fig. 14, over the No. 3 back 
contact of relay RL, conductor 530 and the No. 
2 back contact of relay RLS2 of Fig. 15, and from 
battery through the Winding of relay RLT, Fig. 
14, over the No. 4 back contact of relay RL, con 
ductor 53 and the No. 2 back contact of relay 
RLS2 and thence over conductor 534 to ground 
over the No. 2 contacts of relay GD; from battery 
through the winding of relay RCLA, Fig. 14, over 
the No. 5 back contact of relay RL, conductor 
i532 and the upper back contact of relay RLSf 

; of Fig. 15 to ground over the No. 3 contacts of 
relay GC and from battery through the winding 
of relay RLCB, Fig. 14, over the No. 6 contacts of 
relay RL, over conductor 533 and to ground over 
the No. 3 contacts of relay G.C. 
On the end of the tape to be processed, the 

marker group, district frame, hour, day and 
month entries are encountered in the order enu 
merated. The marker group entry will be identi 
fied by the entry '384' followed by a zero and the 
two digits of the marker group number. 

Sensing the marker group entry 

When the marker group entry is sensed by the 
reader of Fig. 2, the sensing of the perforations 
for the A digit '3' of the entry will find a per 
foration in the dic position on the tape. The 
reader pin AC will therefore enter this perfora 
tion and the AC reader contacts will thereby close 
to cause the operation of the reader relay A3. 

5 Relay A3 upon operating establishes a circuit from 
battery through the winding of relay LK, Fig. 6, 
conductor 63, the No. 1 back contact of relay 
CE?, conductor 57 of the cable 500, the No. 5 
back contact of relay NUC of Fig. 15, conductor 
508 of cable 509, the No. 1 back contact of relay 

A2, Fig. 5, the No. 7 contacts of relay A3, con 
ductor 504, the No. 2 contacts of relay TD, Fig. 4, 
conductor 252 of cable 250 and to ground over 
can contacts C5 of the reader. Relay LK there 
upon Operates and locks over its operating circuit 
to the No. 1 back contact of relay A2, thence over 
conductor Site, the No. 5 contacts of relay LK, 
resistance 635, the No. 1 contacts of relay L2A 
Coinnected in parallel. With the lower contacts of 
relay RS2 over conductor 6f 5 and 636, and to 
ground over the No. 1 contacts of relay AC0 and 
also in a branch circuit over the No. 2 contacts of 
relayLEX, conductors 637 and 504, the No. 2 con 
tacts of relay Tid and to ground over cam contacts 
C5 of the reader, Relay LK thus remains oper 
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ated until relay CE or both relays RS2 and L2A 
have operated and can contacts C5 have opened. 
RelayLK functions to supply off-normal grounds 
but otherwise has no utility unless a multi-line 
entry is being Sensed. There being no perfora 
tions in punch positions aa and d.b, the reader 
pins AA and AB are ineffective to close their con 
tacts and to thereby operate the reader relays Al 
and A2. It Will be assumed that the marker 
group number is “G0’ and that therefore the 
perforations across the tape are “384000.' As 
previously stated, the perforation for the A digit 
'3' has caused the operation of reader relay A3. 
The perforations for the B digit '8' will be in the 
punch positions bc and be and will therefore cause 
the closure of reader contacts BC and Bi: there 
by closing circuits over conductor 206, the No. 3 
contacts of connector relay TA to conductor 323 
of cable 320, and over conductor 268 and the No. 
1 contacts of relay TA to conductor 325 of cable 
320, thence through cable 408 and to battery 
through the windings of reader relays B C, B2C, 
BE and B2E of Fig. 7. These relays therefore 
operate to register the B digit “8.” The perfora 
tions for the C digit '4' are in the punch posi 
tions cb and Ce and will cause the closure of 
reader contacts CB and CE, thereby closing cir 
cuits over conductor 2f ) and the No. 9 contacts 
of connector relay TB to conductor 332 of cable 
330, and over conductor 2 3 and the No. 6 con 
tacts of relay TB to conductor 335 of cable 330, 
and thence through cable 4 (G to battery through 
the Windings of reader relays CB, C2B, CE and 
C2E of Fig. 8. These relays therefore operate to 
register the digit “4.” The perforations for the 
D digit '0' are in the punch positions da and db 
and will therefore cause the closure of reader con 
tacts DA and DB and the establishment of cir 
cuit.S over conductor 2 4 and the No. 5 contacts 
of connector relay TB to conductor 34 of cable 
340, and over conductor 2 5 and the No. 4 con 
tacts of relay TB to conductor 342 of cable 34, 
and thence to battery through the windings of 
reader relays DA and DB of Fig. 9. These relays 
therefore operate to register the digit “O.' The 
perforations for the E digit “0” are in the punch 
positions ea and eb and will therefore cause the 
closure of reader contacts EA and EB and the 
establishment of circuits over conductor 29 and 
the No. 10 contacts of connector relay TC to con 
ductor 35 of cable 3.5G, and over conductor 220 
and the No. 9 contacts of relay TC to the con 
ductor 352 of cable 350, and thence to battery 
through the windings of reader relays EA and EB 
of Fig. 9. These relays therefore operate to reg 
ister the E digit “0.' The perforations for the F 
digit "0' are in the punch positions fa and fib and 
Will therefore cause the closure of reader con 
tacts FA and FB and the establishment of circuits 
over conductor 224 and the No. 5 contacts of relay 
TC to conductor 36 of cable 360, and over co 
ductor 225 and the No. 4 contacts of relay TC to 
conductor 362 of cable 360, and thence to battery 
through the Windings of reader relays FA and FB 
of Fig. 10. These relays therefore operate to 
register the F digit “0.’ 
With these relays operated, a check circuit 

is established from ground over cam contacts 
C9 of the reader, conductor 242 of cable 240, the 
No. 3 contacts of connector relay TD, the No. 5 
contacts of alarm relay AL, conductor 44E, the 
No. 5 contacts of operated relay FA of Fig. 10, 
the No. 2 contacts of operated relay FB, the 
No. 1 back contacts of relays FC, FD and FE, 
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relay EA of Fig. 9, the ivo. 2 contacts of Operated 
relay EB, the No. 1 back contacts of relays EC, 
ED and EE, the No. 5 contacts of operated relay 
DA, the No. 2 contacts of operated relay DB, the 
No. 1 back contacts of relayS DC, DD, and DE, 
conductor 92, the No. 6 back contact of relay 
C2A of Fig. 8, the No. 7 front contact of oper 
ated relay C2E, the No. 2 back contact, of relay 
C2C, the No. 2 back contact of relay C2D, the 
No. 2 contacts of operated relay C2E, conductor 
896, the No. 6 back contact of relay BA of Fig. 7, 
the No. 8 back contact of relay BB, the No. 8 
front contact of operated relay BC, the No. 2 
back contact of relay BD, the No. 2 contacts of 
operated relay Bi E, conductor 9) of cable 903, 
the inner lower back contact of relay DiS of 
Fig. i5, the inner iower back contact of relay 
AED, the back contact of relay ND, the back con 
tact of Irelay C, the lower back contact of relay 
CC, conductor 3 of cale 599, the No. 2 back 
contact of reader relay A, the No. 2 back con 
tact of relay LK2, the No. 4 contacts of operated 
reader relay A3, the No. 3 back contact of reader 
relay A2, conductor 503, the No. 7 contacts of 
operated reader relay BC of Fig. 7, the No. 6 con 
tacts of operated relay B.E., conductor it, the No. 
4 contacts of operated relay C2E of Fig. 8, the 
No. 6 contacts of operated relay C2B, conductor 
858 and to battery through the Winding of the 
cancel entry relay CE of Fig. 5. Relay CE 
thereupon operates and over its No. 2 contacts 
connects ground over conductor 62á and through 
the Windings of relays RS and RS2 to battery 
Whereupon the latter relayS Operate and open the 
circuit of relay IK. Which releases, 

Before proceeding with the functioning of the 
circuits foliowing the proper operation of the 
CEf relay, it will be assumed that in making 
the above check test for the proper number of 
perforations acroSS the perforated tape for the 
marker group entry, it was found that one of 
the digit registers, for example the F digit reg 
ister of Fig. 10, was operated in response to the 
reader sensing an extra perforation in the punch 
position fo, resulting thereby in the operation of 
reader relay FC in addition to the correct op 
eration of relays FA and FB. As a consequence, 
the previously traced check circuit is extended 
from conductor 441, the No. 5 contacts of op 
erated relay FA and the No. 2 contacts of oper 
ated relay FB, but is open at the No. 1 contacts 
of operated relay FC. The check circuit there. 
fore is not completed to cause the operation of 
relay CE. A similar condition would result if 
it were assumed that only one perforation, for 
example in punch position fa, was punched in 
stead of two perforations in positions fa and fib, 
resulting in the operation of one relay FA of the 
F reader register. As a consequence, the pre 
viously traced check circuit extended to con 
ductor 441 is now extended over the No. 5 con 
tacts of operated relay FA, the No. 1 back coin 
tact of relay FB, and the No. 2 back contacts 
of relays FC and FE). It is open however at 
the No. 2 contacts of relay FE and therefore 
Such check circuit is not completed to cause 
the operation of relay CE. 
The result of the failure to establish the check 

circuit due to the perforation of too many on too 
few perforations in a line across the tape, is that 
the CE relay does not operate and the reader 
is not advanced within approximately a 0.35 
Second time interval, which should be adequate 
for the performance of these functions. The 

conductor 9, the No. 5 contacts of operated 75 time interval is measured by the condenser con 
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trolled timing relay TM of Fig. 4. With the 
ST relay operated as previously aSSumed to 
Start the functioning of the circuit to Sense the 
entry on the tape, relay TD is also operated 
and, at itS No. 1 back contact, removed a shunt 
ing ground from the charging circuit through 
the condensers 442, whereupon Such condenser's 
Started to charge Over a circuit extending from 
ground through resistance 443, through the con 
densers, Over the upper normal contacts of test 
jack 444, through resistance 445, through the 
lower winding of relay TM and over the lower 
normal contacts of jack 444 to battery. The 
charging current flowing through the lower 
Winding of relay TM energizes such relay but 
does So in opposition to the current flowing 
through the differentially wound upper winding 
which, with relay TD operated, is also energized 
Over a circuit from ground through Such upper 
Winding, through resistance 446 and over the 
lower normal contacts of jack 444 to battery. 
Until the condensers 442 become fully charged, 
the current flowing through the lower Winding 
of relay TM prevents the operation of the arma 
ture of this relay. However, after an interval 
Of approximately 0.35 second, the condensers 
442 Will have become fully charged and current 
Will cease to flow through the lower Winding of 
Said relay, causing it to attract its arnature and 
establish an obvious circuit for the alarm re 
lay AL. 
Relay AL upon operating, locks over its No. 6 

contacts to ground over the normal contacts of 
alarm cut-off key AL-CO, establishes an obvious 
circuit over its No. 2 contacts for the alarm lamp 
ALM, closes circuits over its Nos. 3 and 4 con 
tacts for audible alarms (not disclosed), opens 
at its No. 1 contacts the previously traced circuit 
for relay MOT of Fig. 2 which releases to stop 
the reader motor RDR, and over its No. 5 con 
tactS opens the previously traced check circuit 
over which the operation of the relay CE was 
attempted. The attendant will then take the 
necessary StepS and remedy the trouble. 

It Will now be assumed that the CE relay is 
operated and that before the expiration of the 
time interval the RS and RS2 relays will have 
been operated to advance the reader, as will be 
later described. When the relay RS2 operates, it 
Connects ground over its No. 1 contacts to estab 
lish a short circuit of condensers 442, which cir 
cuit may be traced over such relay contacts, 
through the condensers and resistance A43 to 
ground, thereby causing the condensers to dis 
charge. With this shunt established, the strength 
of current flowing through the lower winding of 
timing relay TM is such that the flux established 
by the lower winding opposes the flux established 
by the current flowing through the upper wind 
ing. As a consequence, the relay does not oper 
ate, its armature is not attracted and relay AL 
is not operated. 

Relay RS, upon operating as previously de 
scribed, locks itself and relay RS2 over the No. 2 
contacts of relay RS, through resistance 449 and 
over conductor 25? of cable 256 to ground Sup 
plied over can contacts C3, and prepares a circuit 
to step the reader drum forward. All of these Op 
erations occur during the make period of the 
reader contacts. In case the reader relays are not 
operated to close the check circuit for relay CE, 
relays RS and RS2 will not be operated and the 
reader Will not step forward but will endeavor to 
operate the reader relays in the next closed cycle. 
Several trials to operate the reader relays will be 
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made before the above-described timing circuit 
functions to stop further operation as previously 
described. 

It Will be assured that relays RS and RS2 
both operate. Relay RS upon operating, removes 
ground from the circuit of the STP magnet of the 
reader, which circuit was closed from battery 
through resistance 239, the lower contacts of key 
CP when such key was operated as previously de 
scribed, through the STP imagnet, over the nor 
mal contacts of the keys RS and RSC, Over 
conductor 253 of cable 246 and to ground over the 
No. 3 back contact of relay RSI. The opening of 
this circuit by relay RS permits the stepping of 
the drum of the reader to advance the next 'OW 
of perforations on the tape record beneath the 
reader pins. Relay RS2 blocks the operation of 
the timing relay TV to terminate the neasure 
ment of the timing cycle as previously described. 
As soon as the reader advances, the operated 
reader relays release, in turn releasing relay CE 
which, in turn, opens the operating circuit of 
relays RS and RS2. These relays will release as 
Soon as their locking circuit is opened upon the 
next opening of the cam contactS C3 of the 
reader. 

Sensing the district fraine entry 

The next line in the end of tape record entry 
to be encountered by the reader Will be that of 
the district frame entry. This entry is used to 
control the district frame circuits of FigS. 38, 39 
and 40 to provide a running record of the district 
frame number as the call entries are being proc 
essed. The district frame number entry appeal's 
as one of the end of tape entries. The district 
frame entry is sensed before the call entries of 
the districts on the fraine are proceSSed. One of 
the important functions of the district frame cir 
cuit is to signal the control circuits of Figs. i3 to 
6, inclusive, when the district frame number is 
changed. This change of number indicates when 
the tape was cut in the Central Office, and any 
partial calls on either side of the “end of tape' 
record should be printed as "Straddle calls.' 
When the district frame entry, index “380” is 

sensed by the reader of Fig. 2, the Sensing of the 
perforations for the A digit of the entry will find 
a perforation in the CC position. On the tape. The 
reader pin AC will therefore enter this perfora 
tion and close the AC 1eader contacts, thereby 
causing the operation of the A3 reader relay. 
Relay LK now operates and locks in the manner 
previously described. There being no holes in 
punch positions (id and at the reader pinSAA and 
AB are ineffective to close their contacts and to 
thereby operate the reader relays A and A2. The 
D digit having no function at this time, the tape 
is therefore perforated for the D digit, “O.' It 
will be aSSurned that the digit frame number is 
“14.' Thus the line of perforations across the 
tape will be “38001.4.” As previously stated, the 
perforation '3' for the A digit has caused the op 
eration of reader relay A3. The perforations for 
the B digit '8' will be in the punch positions bc 
and be and will therefore result in the closure of 
reader contacts BC and BE and the operation of 
reader relays B2C, BC, BE and B2E of Fig. 7 in 
the manner previously described. These relays 
will therefore operate to register the B digit “8.’ 
The perforations for the C digit “0” are in the 
punch positions cd and cb and will result in the 
closure of reader contacts CA and CB and the 
completion of circuits over conductor. 209, the 
No. 10 contacts of connector relay TB to con 
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ductor 33 of cable 330, and over conductor 20, 
the No. 9 contacts of relay TB to conductor 332 
of cable 330, and thence through cable 400 and 
through the windings of reader relays CA, C2A, 
CB and C23 of Fig. 8 to battery. These relays 
therefore operate to register the C digit "0.' The 
perforations for the D digit “0” are in punch posi 
tions dot and db and will therefore cause the clo 
Sure of reader contacts DA and DB, thereby clos 
ing circuits over conductor 24, the No. 5 con 
tacts of connector relay TB to conductor 34 of 
cable 34, and over conductor 25, the No. 4 coin 
tacts of relay TB, to conductor 342 of cable 340, 
and thence through cable 488 and through the 
windings of reader relays DA and DB of Fig. 9 to 
battery. These relays therefore operate to regis 
ter the D digit, “G.' 
digit '1' are in the punch positions ea and ed., 
causing the closure of reader contacts EA and ED, 
the closure of circuit.S over conductor 29 and the 
No. 10 contacts of connector relay TC to conduc 
tor 35 of cable 358, and over conductor 222, the 
No. 7 contacts of relay iC to conductor 354 of 
cable 35, and thence through cable A) to bat 
tery through the windings of reader relays EA 
and ED of Fig. 9. These relays therefore operate 

- to register the E digit “1.' The perforations for 
the F digit “4' are in the fib and fa punch posi 
tions thereby causing the closure of reader con 
tacts FB and FE and the establishment of cir 
cuits over conductor 225, the No. 4 contacts of 
connector relay TC to conductor 352 of cable 369, 
and Over conductor 228, the No. 1 contacts of 
relay TC to conductor 385 of cable 36, and thence 
through cable 40 to battery through the Wind. 
ings of reader relays FB and FE of Fig. 10. These 
relays therefore operate to register the F digit 
4.'' 
With these relays operated, a check circuit is 

established from ground over cam contacts C9 
of the reader, conductor 232 of cable 240, the No. 
3 contacts of connector relay TD, the No. 5 con 
tacts of alarm relay AL, conductor A4, the No. 6 
back contact of reader relay FA of Fig. 10, the 
No. 7 contacts of operated relay FB, the No. 2 
back contacts of relays FC and FD, the No. 2 con 
tacts of operated relay FE, conductor 9, the No. 
5 contacts of operated relay EA of Fig. 9, the No. 
i back contact of relay EB, the No. 2 back contact 
of relay EC, the No. 3 contacts of operated relay 
ED, the No. 1 back contact of relay EE, the No. 5 
contacts of operated relay DA, the No. 2 contacts 
of Operated relay DB, the No. 1 back contacts of 
relays DC, DD and DE, conductor 92, the No. 5 
contacts of operated relay C2A of Fig. 8, the No. 2 
contacts of operated relay C2B, the No. 1 back 
contacts of relays C2C, C2D and C2E, conductor 
36, the No. 6 back contact of relay BIA of Fig. 7, 

the No. 8 back contact of relay BIB, the No. 8 
contacts of operated relay BC, the No. 2 back 
contact of relay BD, the No. 2 contacts of op 
erated relay BE, conductor 9 of cable 9C), the 
inner lower back contact of relay DiS of Fig. 15, 
the inner lower back contact of relay AD, the 
back contact of relay ND, the back contact of 
I'elay CL, the lower back contact of relay CC, con 
ductor 5 of cable 56, the No. 2 back contact 
of reader relay Af, the No. 2 back contact of relay 
LEX2, the No. 4 contacts of operated relay A3, the 
No. 3 back contact of relay A2, conductor 53, the 
No. 7 contacts of operated reader relay BC, the 
No. 6 contacts of operated relay CE, conductor 
i.e., the No. 3 contacts of operated relay C2A, the 
No. 5 contacts of operated relay C2B and over 
conductor 897 to battery through the windings of 
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district frame connector relays DF and DF2 of 
Fig. 12. The result, therefore, of sensing the dis 
trict frame entry is to operate these connector 
relays in response to the registration of the A, B 
and C digits “380” whereby circuits are estab 
lished to transfer the district frame number '14' 
recorded by the E and F groups of reader relays 
in response to sensing the E and F digits of the 
entry. 
With the connector relay DFA now operated 

and reader relays EA and ED of Fig. 7 operated 
to register the tens digit '1' of the district frame 
number, as assumed, a circuit is established from 
ground over the No. 4 contacts of relay ED, the 
No. 2 coritacts of relay EA, conductor 95 of cable 
35t, the No. 4 contacts of connector relay DFf, 
conductor 2) of cable 239, through the upper 
winding of the tens district frame relay TF of 
Fig. 38, through the winding of relay TFC, con 
ductor 33 of cable 335, the No. 1 contacts of 
connector relay DF and through resistance 203 
to battery. Relays TF and TFC both operate, 
relay TF locking over a circuit from battery 
through resistance 3895, the No. 2 front contact, 
lower Winding and No. 3 front contact of relay 
TF, the No. 3 back contact of relay TFG and ever 
conductor 388 to ground over the No. 1 contacts 
of operated relay ON3 of Fig. 40. 
Relay ON3 is in an operated condition at this 

time Since it was Operated When relay AC Oper 
atting upon the initiation of the processing of 
the tape, completed a circuit therefor fron 
ground over the No. 5 contacts of relay AC9, 
Over conductor 53 and through the Winding of 
relay ON3 to battery. Relay ON3, upon operat 
ing, locks over its No. 3 contacts and the con 
tacts of the district frame release key CFR and, 
over its No. 2 contacts and the No. 1 back con 
tact of relay Wil, establishes a circuit for operat 
ing relay OFN. Relay OFN, upon operating, 
establishes a circuit for relay CG, which circuit 
may be traced fronn battery through the winding 
of relay CG, the No. 5 contacts of relay OFN, the 
No. 5 back contact of relay LK, conductor 466, 
the No. 2 back contacts of relays FU9 . . . FU, 
conductor 40, the upper back contact of relay 
LK of Fig. 40, conductor Ge8, the No. 2 back 
contacts of relays FT and Fi and the No. 4 
back contacts of relays FU. . . . FU3 to ground. 
Relay CG thereupon operates if all of the regis 
ter relayS are in their nornia positions, locks 
Over the No. 5 contacts of relay OFN and Over its 
OWin No. 4 contacts to ground at the No. 1 back 
contact of relay SW, and establishes a circuit for 
relay LEs. The circuit of TK may be traced from 
battery through the winding of relay LK, the 
No. 4 contacts of relay OFN, conductor A39, the 
No. 5 normal contacts of relays FT and Fli, 
the No. 5 normal contacts of relays EU. . . . FU8 
and Over conductor A3 to ground at the No. 1 
contacts of relay CG. With relay LiS operate 
a path is now established from ground over the 
No. 3 front contact of relay CG, the No. 4 back. 
contact of relay L8, the No. 4 contacts of relay 
LK and over conductor 40 through the Wind 
ings of the OG and OG relays of Fig. 38 in par 
allel to battery. 
With the connector relay DF2 of Fig. 12 oper 

ated and the reader relays FES and FE of Fig. 10 
operated, a circuit is established from ground 
over the No. 4 contacts of relay FE, the No. 6 
contacts of relay FB, conductor 24 of cable 
20, the No. 5 contacts of connector relay DF2, 
conductor 224 of cable 29, through the upper 
Winding of the units district frame register relay 
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UF of Fig. 38, through the Winding of relay 
UFC, conductor 3862 of cable 380, the No. 2 
Contacts of relay DE and through resistance 
A 24 to battery. These relays thereupon operate, 
relay UF's locking in a circuit from battery 
through resistance 335, the No. 2 back contacts 
of relays UF9 . . . U-5, through the No. 2 front 
contact, lower Winding and No. 3 front contact 
of relay Uif and over the No. 3 back contacts of 
relays UFC . . . UFO to ground on conductor 
386. 
With relays TFC and UFC both operated, a 

circuit is established from ground over the No. 1 
contacts of such relays, conductor 38.93 of cable 
38), the No. 5 contacts of relay BFI, over con 
ductor 323 of cable 68 and to battery through 
the Windings of relays Si and RS2 of Fig. 4. 
Relays RSS and RS2 thereupon operate, relay 
R3 establishing a locking circuit for itself and 
relay RS2 as previously described. A second cir 
Cuit is established over the No. 2 contacts of 
relays RFC and USC, conductor 3804 of cable 
388, the No. 6 contacts of relay DiFi, conductor 
25 and to battery through the winding of relay 
I2A of Fig. 6. Relay 2A thereupon operates and 
locks ovel its No. 2 contacts, through resistance 
634 and to ground over the No. 3 contacts of 
Operated relay TKE. Register relay TF upon 
operating, establishes a circuit for relay Fi of 
Fig. 39 which extends from battery through the 
Winding of relay FT, the No. 2 contacts of relay 
OG of Fig. 38, the No. 1 contacts of operated 
relay TF, conductor 38 and to ground over 
the No. 2 contacts of relay OFN of Fig. 40. Relay 
FT thereupon operates and locks over its No. 3 
contactS to ground on conductor 339. Register 
relay UFA upon operating, establishes a circuit 
for relay FU3 of Fig. 39 from battery through the 
winding of relay FU4, conductor 3S i A, the No. 7 
ContactS Cf relay OG and over the No. 1 contacts 
of operated relay UFE, to ground on conductor 
38 . Relay FU; upon operating, locks over its 
No. 3 contacts to ground on conductor 3887. 
Relay FT establishes an obvious circuit over its 
No. 1 contacts to light the FT lamp, and relay 
FU establishes an obvious circuit over its No. 1 
contacts to light the larap FJ4 for indicating 
that the No. 14 district frame has been regis 
tered. Over their No. 6 contacts, operated relays 
FTi and FU4 also prepare circuits for control 
ling the ticketer to print the district frame num 
ber on the ticket, 
A circuit is also established at this time for 

Operating the SW relay of Fig. 40, which may be 
traced fron battery through the winding of such 
relay, the No. 3 contacts of relay CFN, the No. 5 
contacts of l'elay LK, conductor & 936, the No. 2 
back contacts of relays FU3 . . . FU5, conduc 
tor 3902, the No. 4 contacts of operated relay 
UF4, conductor 393, the No. 4 front contacts of 
operated relay FUi, the No. 4 back contacts of 
relays FU3 . . . FU3, conductor 3903, the No. 4 
contacts of operated relay Tii, conductor 3905, 
the No. 4 front contact of operated relay FT 
and to ground over the No. 4 back contact of 
relay FT). Relay SW operates if only one of 
the FT- and FU- relays is operated, locks over 
its No. 2 contacts to ground over the No. 5 nor 
mal contacts of relay Li) and opens at its upper 
back contact the locking circuit for relay CG. 
Since, with the FE and FU4 relays operated 
the previously traced initial operating circuit of 
relay CG is opened, relay CG now releases, in 
turn releasing relays OG and OG of Fig. 38, 
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With relays OG and OS released and relay SW 
Operated, a circuit is established from battery 
through the Winding of relay i? 3, the No. 1 con 
tacts of relay CiN, conductor 482, the No. 1 
back contact of relay OG, the No. 3 back con 
tact of relay OG i, conductor 4:3 and to ground 
over the No. 1 front contact of relay SW. Relay 

thereupon operates and locks over the No. 1 
contactS Of 'elay CFN to ground Over iS OWn 
No. 5 altel'nate contacts. 

It will be recalled that the RS and RS2 relays 
of Fig. 4 operated upon the operation of the TFC 
and UFC relays of Fig. 38. These relays now 
function in the manner previously described to 
advance the reader, Whereupon the reader relays 
of Figs. 7 to 10 and the Fi and F2 relays of 
Fig. 12 release followed by the release of relays 
RS and RS2. When relay RS2 operates (with 
relay T2A operated) the previously traced lock 
ing circuit for relay L. E is opened and relay 
Lik releases upon the advance of the reader and 
the opening of can contacts C5. Relays DF and 
DF2, upon releasing, also open the operating cir 
cuits of relays TF, UEF, AFC and UFC, where. 
upon relays TEFC and J C release but relays TE 
and UFA remain locked operated over the pre 
viously traced locking circuits. 

Sensing the end of tape hour entry 
The next end of tape entry encountered in 

processing the tape is the hour entry. The hour 
entiry will comprise punches for the digits “3811’ 
in the A, B, C and is digit positions, followed by 
the punchings for the tens and units digits of 
the hour in the E and F digit positions, respec 
tively. It will be assumed that the hour entry 
is pilinched for three o'clock in the morning which 
would be the hour during which the tape would 
be cut to end a day's business. This line of per 
forations for the hour entry will then be 
“331103.’ 
When the hour entry is Sensed by the reader of 

Fig. 2, the Sensing of the perforations for the 
A digit '3' and the B digit '8' will, in the 
manner previously described, cause the operation 
of reader relay A3 of Fig. 5 and the operation of 
the 3 C, B2C, 3E and B2E relays of Fig. 7. 
Relay IK again operates and locks in the 
manner previously described. The perforations 
for the C digit '1' are in the punch positions 
cd and Cd and Will cause the closure of reader 
contacts CA and Cid, thereby closing circuits over 
Conductor 269 and the No. 10 contacts of con 
nector relay TB to conductor 33 of cable 330, 
OVer Conductor 22 and the No. 7 contacts of relay 
'TB to conductor 334 of cable 330, and thence 
through cable 40 to battery through the wind 
ings of reader relays CiA, C2A, CD and C2D 
of Fig. 8. These relays therefore operate to 
register the third digit “1” of the hour entry. 
The perforations for the D digit '1' are in punch 
position da and dd and will cause the closure 
of reader contacts DA and DD, thereby closing 
circuits over conductor 2; 4 and the No. 5 con 
tacts of connector relay TB to conductor 34 of 
cable 346, over conductor 2 and the No. 2 con 
tacts of relay TB to conductor 344 of cable 340 
and thence to battery through the windings of 
reader relays DA and DD of Fig. 9. The perfo 
rations for the E digit “0” are in the ea and eb 
punch positions and will cause the closure of 
reader contacts EA and EB, thereby closing cir 
cuits Over conductor 29 and the No. 10 contacts 
of connector relay TC to conductor 35 of cable 
350, and over conductor 220 and the No. 9 con 



2,558,47? 
25 

tacts of relay TC to conductor 352 of cable 350, 
and thence through cable 400 to battery through 
the windings of reader relays EA and EB of Fig. 
9. These relays therefore operate to register the 
tens digit '0' of the hour. The perforations for 
the F digit '3' are in the fall and fe punch posi 
tions, thereby causing the closure of reader CO)- 
tacts F) aid it to establish circuits over con 
ductor 22; and the No. 2 contacts of relay TC to 
conductor 364 of cable 35, and over conductor 
228 and the No. 1 contacts of relay TC to con 
ductor 365 of cable 369, and thence through cable 
400 to battery through the Windings of reader 
relays FD and FE of Fig. 10. These relays there 
fore operate to register the units digit '3' of the 
hour. 
With the above relays operated as previously 

described, a check circuit is established from 
ground over can contacts C9 of the reader, con 
ductor 242 of cable 24, the No. 3 contacts of 
connector relay TD, the No. 5 contacts of alarm 
relay AI, conductor 44, the No. 6 back contact 
of relay FA of Fig. 10, the No. 8 back contact 
of relay FB, the No. 9 back contact of relay FC, 
the No. 8 contacts of operated relay FE, the No. 
2 contacts of operated relay FE, conductor 9, 
the No. 5 contacts of Operated relay EA of Fig. 
9, the No. 2 contacts of operated relay EB, the 
No. 1 back contacts of relays EC, ED and EE, 
the No. 5 contacts of operated relay DA, the No. 
1 back contact of relay DB, the No. 2 back con 
tact of relay DC, the No. 3 contacts of operated 
relay DB, the No. 1 back contact of relay DE, 
conductor 92, the No. 5 contacts of operated 
relay C2A of Fig. 8, the No. 1 back contact of 
relay C2B, the No. 2 back contact of relay C2C, 
the No. 3 contacts of operated relay C2D, the 
No. 1 back contact of relay C2E, conductor 806, 
the No. 6 back contact of relay BA of Fig. 7, the 
No. 8 back contact of relay BB, the No. 8 con 
tacts of operated relay BC, the No. 2 back con 
tact of relay BD, the No. 2 contacts of operated 
relay BAE, conductor 90 of cable 900, the inner 
lower back contact of relay DIS of Fig. 15, over 
the inner lower back contact of relay AD, the 
back contact of relay ND, the back contact of 
relay C, the lower back contact of relay CC, 
conductor 50 of cable 590, the No. 2 back con 
tact of reader relay A, the No. 2 back contact 
of relay LK2, the No. 4 contacts of operated 
reader relay A3, the No. 3 back contact of reader 
relay A2, conductor 53, the No. 7 contacts of 
Operated reader relay BC of Fig. 7, the No. 6 
contacts of operated relay BE, conductor OT, 
the No. 4 contacts of operated relay C2D of Fig. 
8, the No. 2 contacts of operated relay C2A, con 
ductor 93, the No. 4 contacts of operated relay 
DD of Fig. 9, the No. 2 contacts of operated relay 
JDA, conductor 94 and to battery through the 
windings of connector relays H and H2 of 
Fig. 12. The result tiherefore of sensing the end 
of tape hour entry is to operate these connector 
I'elays in response to the registration of the A, 
B, C and D digits '3811' whereby circuits are 
established to transfer the hour entry digits “03' 
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register relay THO of Fig. 37, through the wind 
ing of relay THC, conductor 37 Of of cable 3709, 
the No. 1 contacts of connector relay H of Fig. 
12 and to battery through resistance 203. Re 
lay THO, upon operating, locks over a circuit ex 
tending from battery over the No. back con 
tacts of relays TH2 and THF, its No. 1 front con 
tact, through its lower winding and its No. 2 front 
contact, conductor 306, the No. 1 back contact of 
relay HT of Fig. 36, conductor 3604 and to ground 
Over the No. 2 contacts of operated relay ON 
of Fig. 35. 
With the connector relay H2 of Fig. 12 op 

erated and the reader relays FD and FE of Fig. 10 
operated to register the units digit '3' of the 
hour, as aSSumed, a circuit is established from 
ground over the No. 5 contacts of relay FD, the 
No. 5 contacts of relay FE, conductor 23 of 
cable 2), the No. 3 contacts of connector relay 
H2, conductor 243 of cable 240, through the 
upper winding of units register relay UH3 of 
Fig. 37, through the winding of relay UHC, over 
conductor 3702 of cable 300, the No. 2 contacts 
of relay H and through resistance 204 to bat 
tery. Relay UH3, upon operating, locks from bat 
tery Over the No. 1 back contacts of relays 
UH9 . . . UH4, over the No. 1 front contact, 
through the lower winding and over the No. 2 
front contact of relay UH3, the No. 2 back con 
tacts of relays UH2, UH and UHO, conductor 
3705, the No. 2 back contact of relay HU of Fig. 
36, conductor 3604 and to ground over the No. 2 
contacts of operated relay ON of Fig. 35. The 
locking circuits of the TH- and UH-relays of 
Fig. 37 are so arranged that it is not possible for 
more than one TH- or more than one UH-relay 
to remain locked up after their operate circuits 
have been opened. 
To initiate the operation of the hour circuits 

of Figs. 34 to 37 inclusive, the ON of Fig. 35 is 
operated over a circuit extending from battery 
through its winding, conductor 3505 and to 
ground Over the No. 4 contacts of relay AC0 of 
Fig. 5, it being recalled that relay ACO was op 
erated immediately following the initiation of the 
processing of the tape by the depression of the 
start key ST of Fig. 6. Relay ON, upon operat 
ing, locks under the control of the hour circuit 
release key H.R. 
With relays THC and UHC both operated, a 

first circuit is established from ground over the 
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registered by the E and F groups of reader relays 
to the hour circuits of Figs. 34 and 37 inclusive. 
With the contiector relay H. operated and 

the reader relays EA and EB of Fig. 9 operated 
to register the tens digit “0” of the hour as as 70 
Sumed, a cii'cuit is established from ground over 
the No. 3 contacts of relay EA, the No. 5 contacts 
of relay EB, conductor 952 of cabie S53, the No. 3 
contacts of connector relay Hi , conductor (232 
of cable f 239, through the upper winding of the 75 

No. 1 contacts of such relays, conductor 3703 of 
cable 370, the No. 6 contacts of connector relay 
Hff of Fig. 12, conductor 624 and through the 
Windings of relays RS and RS2 of Fig. 4 to bat 
tery. A second circuit is established from ground 
over the No. 2 contacts of relays THC and UHC, 
conductor 3704 of cable 3700, the No. 7 contacts of 
relay H of Fig. 12 and conductor 205, to bat 
tery through the winding of relay L2A of Fig. 6. 
RelayS RS and RS2 upon operating, function in 
the manner previously described to advance the 
reader, whereupon the reader relays of Figs. 7. 
to 10, inclusive, and the connector relays H and 
H2 of Fig. 12 release followed by the release of 
relays RS and RS2. With relay L2A operated, 
the operation of relay RS2 and the opening of 
reader can contacts C5 permit relay LK to re 
lease. The release of connector relays Hill and 
H2 opens the operating circuits of register re 
lays TH) and UH3 and the circuits of relays THC 
and UHC. The latter relays thereupon release, 
but relayS THD and UH3 remain operated over 
their locking circuits. 
With the UH3 relay of Fig. 37 operated, a cir 
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cuit is established from ground over its No. 3 
contacts, conductor 33, and to battery through 
the winding of the units register relay U3 of 
Fig. 36. With the THS relay of Fig. 37 operated, 
a circuit is established from ground over its No. 3 
contacts and to battery through the winding of 
the tens register relay T). The operation of re 
lay TO prepares a stepping circuit for the hour 
tens switch, four switch arcs of which are shown 
in Figs. 35 and 36. The circuit may be traced 
from battery through the winding of relay HTS 
of Fig. 35, through the winding and interrupter 
contacts of the magnet STP associated with such 
switch, over the No. back contact of relay UE, 
over the brush and No. 2 terminal of arc HT, 
over conductor 350, the No. 2 back contact of 
register relay T2, the No. 3 front contact of re 
lay T9, the No. 1 back contacts of relays T2 and 
Tf and to ground over the No. 2 front contact 
of relay T. Magnet STP thereupon operates to 
advance the brushes of Switch HT one step. The 
circuit for magnet STP is now reestablished as 
traced to the No. 1 back contact of relay UE, over 
the brush and No. 3 terminal of arc HTi, over 
conductor 35, the No. 3 back contact of relay 
T, the No. 1 back contacts of relays T2 and T 
and to ground over the No. 2 front contact of 
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relay T0. Magnet STP thereupon operates to ad 
vance the brushes of Switch Hi another step, 
The circuit for magnet STP is now reestablished 
as traced to the No. 1 back contact of relay UE, 
over the brush and No. 4 terminal of arc HT, 
over conductor 352, and to the No. 3 back con 
tact of relay T). However, since the latter relay 
has been operated, the stepping circuit is not 
further extended and therefore the brushes of 
switch HT remain on the No. 4 terminals of their 
a"CS. 

The operation of relay U3 establishes a stepping 
circuit for the hour units switch, four switch arcs 
of which are shown in Figs. 36 and 34. This cir 
cuit may be traced from battery through the 
winding of relay HUS of Fig. 36, through the 
Winding and the interrupter contacts of magnet 
STP of the hour units switch, over the brush and 
No. 2 terminal of arc HU of the Switch, the No. 
1 back contact of register relay U9, No. 2 front 
contact of relay U3, No. 2 back contacts of relay 
U9 . . . U5, the No. 3 back contact of relay U4, 
the No. 3 front, contact of relay U3 and the No. 2 
back contacts of relays U2, U and U() to ground. 
The magnet operates, interrupting its own cir 
cuit and advancing the switch brushes one step. 
A circuit for magnet STP is now established over 
the No. 3 terminal of arc HU, the No. 1 back con 
tact of relay UH8 and thence as traced to ground 
at the No. 2 back contact of relay U. The mag 
net again operates, interrupting its own circuit 
and advancing the switch brushes another step. 
With the brush in engagement with the No. 4 
terminal of its arc a further circuit for the step 
ping magnet is established over the No. 1 back 
contact of relay U and thence as traced to ground 
at the No. 2 back contact of relay UO. In the 
Same manner the Switch is advanced step-by-step 
until the brush associated with switch arc HU? 
engages the No. 8 terminal. At such time the 
circuit of magnet STP cannot be completed since 
it must extend over the No. 2 back contact of re 
lay U3 and such relay, as assumed, has been oper 
ated. The brushes of the hour units switch 
therefore come to rest. The hour tens and hour 
units SWitches have now been set into positions 
indicative of the tens and units digits of the end 
of tape hour entry. The advance of the HT and 
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HU Switches is made dependent upon Only One 
of the T- and only one of the U- relays being 
operated. 
With the brush associated with the arc HT4 

of the hour tens Switch, shown in Fig. 35, set upon 
the No. 4 terminal, a circuit is established from 
ground over the No. 1 contacts of relay ON, over 
the normal contacts of relay HTS as soon as the 
switch HT comes to rest and relay HTS releases, 
over the brush and No. 4 terminal of arc HT4 to 
battery through the winding of relay HTA, and 
from ground over the No. 4 contacts of relay T0 
and conductor 3533 to battery through the Wind 
ing of relay HTB. With relays HTA and HTB 
operated a circuit is established from ground over 
the No. 1 contacts of relay HFA and over the No. 3 
contacts of relay HTB to battery through the 
HRT) lamp which lights to indicate that the 
Switch has been set into the tens digit '0' posi 
tion. Relays HTA, HTB and HTD are selectively 
operated in pairs to establish the circuits of lamps 
HRT and HRT2 when the Switch is set into its 
No. 3 or No. 2 terminal positionS. 
With the brush associated With the arc HU3 

of the hour units switch, shown in Fig. 34, Set 
upon the No. 8 terminal of its arc, a circuit is es 
tablished from ground over the No. 4 contacts of 
relay ON of Fig. 35, conductor 3586, normal con 
tacts of relay HUS as Soon as the Stepping move 
ment of the hour unit switch ceases, conductor 
3507, brush and No. 8 terminal of arc HU3 to 
battery through the winding of relay HUD and, in 
parallel over the brush and No. 8 terminal of arc 
HU4, to battery through the winding of relay 
HUE. With relays HUD and HUE operated, a 
circuit is established from ground over the No. 3 
contacts of relay HUD and over the No. 4 contacts 
of relay HUE to battery through the display lamp 
HRU3 which lights to indicate that the SWitch. 
has been set into the units digit '3' position. 
Relays HUA to HUE, inclusive, are selectively 
operated in pairs to establish the circuits of the 
ten units display lamps H.R.U. . . . HRU9. 
As will hereinafter be described, the relays 

HTA, HTB, HTD and the relays HUA to HUE 
inclusive are effective to transmit their registra 
tions over conductors of cables 3500 and 3400 to 
the “Hour tens disconnect time' and “Hour units 
disconnect time' registers of Fig. 25 and to the 
"Hour tens answer time’ and 'Hour units answer 
time' registers of Fig. 19 when calls are being 
processed. 

Sensing the end of tape day entry 

The next end of tape entry encountered in the 
processing of the tape is the day entry. The day 
entry will comprise punches for the digits “3821' 
in the A, B, C and D digit positions followed by 
punchings for the tens and units digits of the day 
in the E and F digit positions. It will be assumed 
that the day entry is provided for the eleventh 
day of the month. The line of perforations across 
the tape will then be “382111.' 
When the day entry is sensed by the reader of 

Fig. 2, the Sensing of the perforations for the A 
digit '3' and the B digit '8' will, in the manner 
previously described, cause the operation of reader 
relay A3 of Fig. 5 and the operation of the reader 
relays B C, B2C, Bi E and B2E of Fig. 7. Relay 
LK again operates and locks following the oper 
ation of relay A3. The perforations for the C 
digit '2' are in the punch positions cb and cd 
and Will cause the cloSure of reader contacts CB 
and CD and the establishment of circuits over 
conductor 2fO, the No. 9 contacts of connector re 
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lay TB to conductor 332 of cable 330, and from 
conductor 22, the No. 7 contacts of relay TB to 
conductor 334 of cable 339, and thence through 
cable 49e to battery through the windings of 
reader relays CB, C2B, CD and C2D of Fig. 8. 
The perforations for the D digit '1' are in punch 
positions did and dd and will cause the operation 
of reader relays DA and DD of Fig. 9, while the 
perforations for the F digit '1' are in punch 
positions ea and ed and will cause the operation 
of reader relays EA and ED of Fig. 9. The per 
forations of the F digit “1” are in punch positions 
fa, and fod and will cause the closure of reader con 
tacts FA and F) to establish circuits Over con 
ductor 226, and the No. 5 contacts of connector 
relay TC to conductor 36 of cable 363 and over 
conductor 22 and the No. 2 contacts of relay TC 
to conductor 365 of cable 369 and thence through 
cable 40 to battery through the windings of 
reader relays FA and FD of Fig. 10. 
With the reader relays thus operated, a check 

circuit is established from ground over can con 
tacts CS of the reader, over conductor 242 of 
cable 248, the No. 3 contacts of connector relay 
TD, the No. 5 contacts of alarm relay AL, con 
ductor 44, the No. 5 contacts of operated relay 
FA of Fig. 10, the No. 1 back contact of relay FB, 
the No. 2 back contact of relay FC, the No. 3 
contacts of operated relay F), the No. 1 back 
contact of relay FE, conductor , the No. 5 coin 
tacts of operated relay EA of Fig. 9, the No. i. 
back contact of relay E3, the No. 2 back contact 
of relay EC, the No. 3 contacts of operated relay 
ED, the No. 1 back contact of relay EE, the No. 
5 contacts of operated relay 3A, the No. 1 back 
contact of relay DB, the No. 2 back contact of 
relay DC, the No. 3 contacts of operated relay 
Did, the No. 1 back contact of relay DE, con 
ductor 93, the No. 6 back contact of reiay C2A 
of Fig. 8, the No. 7 contacts of operated relay 
C2B, the No. 2 back contact of relay C20, the 
No. 3 contacts of operated relay C2D, the No. 
back contact of relay C2E, conductor 886, the 

No. 6 back contact of relay B.A. of Fig. 7, the 
No. 8 hack contact of relay BAB, the No. 8 con 
tacts of operated relay 3 C, the No. 2 back con 
tact of relay B, the No. 2 contacts of operated 
relay B E, conductor 99 of cable 92, the inner 
lower back contact of relay LiS of Fig. 15, the 
inner lower back contact of relay Ai), the back 
contact of relay Nid, the back contact of relay 
C, the lower back contact of relay CC, conductor 
52 of cable 5, the No. 2 back contact of 

reader relay Ai, the No. 2 back contact of relay 
K2, the No. 4 contacts of reader relay A3, the 

No. 3 back contact of reader relay A2, conductor 
593, the No. 7 contacts of operated reader relay 
its C of Fig. 7, the No. 6 contacts of operated 
relay BAE, conductor , the No. 4 contacts of 
operated reader relay C2B of Fig. 8, the No. 7 
contacts of operated reader relay C2D, conductor 
859 and through the windings of the connector 
relays DYE and DY3 of Fig. 12 in parallel to 
battery. The result, therefore of sensing the end 
of tape day entry is to operate these connector 
relays in response to the registration of the 
A, B and C digits “382' whereby circuits are 
established to transfer the day entry digits “11” 
registered by the E and 5 groups of reader relays. 
With the connector relay Yi operated and 

the reader relays EA and ED of Fig. 9 operated 
to register the tens digit '1' of the day entry, 
as a SSULined, a circrait is established from ground 
over the No. 4 contacts of relay EED, the No. 
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95, the No. 5 contacts of connector relay DY, 
conductor 25 of cable 255 and through the 
upper Winding of relay it of the “Day tens' 
register of Fig. 3, thence thirogi the winding 
of relay TDC, conducter 3 of cable 3 : , the 
No. contacts of relay Yi of Fig. i2 and to 
battery thi'ough resistance 233. Relay 
erates and locks from gaitory to:gh resistance 
38, over the No. back contacts of relays 'il)3 
and TD2, the No. 1 front contact, lower winding 
and No. 2 front contact of operated raiay T , 
the No. 2 lack contact of relay i3 and to 
grotid ove" the No. 3 contacts of operated relay 
ON2. 
With the relay Y2 operated and 

and if of iFig. 3 operated 
its digit '1' of tie gay entry, 

a, Circuit is establish3d floan ground 
No. 4 Cotacts of reias F., tie No. 2 

7 FA, Ci: dict 3 is C cable 
of connecto relay DY2, 

conductor 36 of cable 338, 

to register h 
aS aSSuined, 

Yy - - O3: 

through the wind 
“Day units' register of 

Fig. 32, over conductor 32 f2, through the Wind 
ing of relay UC of Sig. 31, coindictor 322 of 
cable 3 9, the No. 8 contacts of relay DYI of 
Fig. 12, a3ad through resistance 2 GA to battery. 
Relay UCC, ugo: Qjerating, estallishes over its 
No. 1 contacts an obviciis circuit, for relay DRC, 
but the latter re: 2y diges not operate since its 
Winding is Shuinted by ground applied over the 
No. 1 contacts of relay IDUA, and conductor 
3339. Felay UD operates and iocks through 
resistance S25, over the No. 1 back contacts 
of relays (J)3 . . . U2, the No. 1 front contact, 
lower Winding and No. 2 front contact of oper 
ated relay U. , the No. 2 back contact of relay 
UD8, conductor 323i and to battery over the 
No. 3 contacts of relay OR2. It, Will be noted 
that the locking circuits for the operated register 

relayS T and UD: extend over back contacts 
of the other TD- and JED- relays this ?haking 
it impossible for more than one T- and U 
relay to remain operated following the opening 
of their initial operating circuit. 
The ON2 relay which supplies locking ground 

to the rest of the relays, is at this time operated 
Since a circuit extending from battery through 
its winding, over conductor 3:2 and the No. 1 
contacts of relay RAD of Fig. 14 was established 
When relay RAID cperated following the operation 
of Irelay AC of Fig. 5 as previously described. 
Relay ON 2, upon operating, locked over its No. 
2 contacts under the control of the day circuit 
release key DYR. Relay ON 2 also established 
a circuit from ground over its No. 4 contacts, 
conductor 3, ove: the No. 1 back contact of 
relay HDi, Fig. 32, to battery through the Wind 
ing of relay NiDT and in parallel over the No. 
1 back contact of relay Eii UA and conductor 
3283 to battery through the winding of relay 
NDUA of Fig. 33. 
With relays TDC and UDC operated, a first 

circuit is established from ground over the No. 1 
contacts of Such relays, conductor 33 of cable 
3 C, over the No. 3 contacts of connector relay 
DY of Fig. 12 and conductor 25 to battery 
through the winding of relay L2A of Fig. 6, and 
a Second circuit is established fron ground over 
the No. 2 contacts of relays TDC and UDC, over 
conductor 3 is of cable 3: , the No. 2 contacts 
of relay Yi and conductor 623 to battery 
through the windings of relays RS and RS2 of 
Fig. 4. Relays RSE and RS2, upon operating, 

2 contacts of relay EA, conductor 95 of cable f3 function in the manner previously described to 
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advance the reader, whereupon the reader re 
lays of Figs. 7 to 10 and the connector relays DY 
aid the DY2 of Fig. 12 release followed by the re 
lease of relays RSA and RS2. With relay L2A 
operated, the operation of relay RS2 and the 
opening of reader can contacts C5 permit relay 
LK to release. The release of connector relays 
Y and CY2 opens the operating circuits of 

relays TDA, UDA, TDC and UDC and the latter 
relays release but relays TDf and UD remain 
operated over their locking circuits. Relay UDC 
also opens the operating circuit of relay DRC. 

Relay , upon operating, establishes circuits 
for operating the OCA and DTB relays of the 
“Day tens' register of Fig. 33. The circuit of 
relay DTA extends fron battery through the 
winding of such relay, conductor 33 e5 and the 
No. 2 contasts of relay NDT, conductor 3204 and 
to ground over the No. 4 contacts of relay TD, 
and the circuit of relay DTD extends from bat 
tery through the winding of such relay, con 
ductor 338, the No. 5 contacts of relay NDT, 
conductor 3295 and to ground over the No. 3 con 
tacts of relay T)). Relay UD, upon operating, 
establishes circuits for operating irelays DUA and 
DUD of the “Day units’ register of Fig. 33. The 
circuit of relay DUA extends from battery 
through the winding of relay DUA, over the No. 9 
contacts of relay NDUA, conductor 338 and over 
the No. 4 contacts of relay UD to ground. The 
circuit of relay UD extends from battery 
through the winding of such relay, over the No. 4 
contacts of relay NDUA, conductor 33.98 and to 
ground over the No. 3 contacts of relay UD . 

It is to be noted that the relays DTA, DTE, 
JDTD and DTE are operated in pairs to register 
the tens digit of the day. In the case assumed 
the operation of relays IDTA and DTD registers 
the digit, “1,” which is indicated by the lighting 
of lamp DTS, the circuit of which is completed 
from ground, the No 2 contacts of relay DTA, the 
No. 1 contacts of relay DTB and through the 
lamp to battery. The operation of relayS DTA 
and DTD is also effective to control the Operation 
of relays of the “Day tens disconnect time' and 
“Day tens answer time' register of Figs. 26 and 
20, respectively. Also, relays DUA to DUE in 
clusive of Fig. 33 are operated in pairs to register 
the units digit of the day. In the case aSSumed, 
the operation of relays DUA and OUD register 
the digit, “1” which is indicated by the lighting 
of lamp DUS the circuit of which is completed 
from ground, the No. 1 contacts of relay DUD 
and the No. 1 contacts of relay IDUA to battery 
through the lamp DU?. The operation of re 
lays DUA and UD is also effective to control the 
operation of relays of the “Day units disconnect 
time' and “Day units answer time' registers of 
Figs. 26 and 20. 

Sensing the end of tape month entry 

The next end of tape entry encountered in the 
processing of a tape is the month entry. This 
entry comprises punches for the digit "383' in 
the A, B and C digit positions followed by a Zero 
in the D digit position and the tens and units 
digits of the month in the E and F digit positions. 
Thus across the tape the perforations might be 
for the digits “383011.' 
When the month entry is sensed by the leader 

of Fig. 2, the sensing of the perforations for the 
the A digit, '3' and the B digit '8' will in the 
manner previously described cause the operation 
of the reader relay A3 of Fig. 5 and the operation 
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of the reader relays BC, B2C, BAE and B2E of 
Fig. 7. Relay LK again operates and locks foll 
lowing the operation of relay A3. The perfora 
tions for the C digit '3' are in the punch posi 
tions cd and ce and Wiil cause the ciosure of 
reader contactS CD and CE and the establish 
ment of circuits over conductor 22 and the No. 7 
contacts of connector relay TB to conductor 334 
of cable 330, and over conductor 23 and the No. 
6 contacts of relay TE to conductor 335 of cable 
35, and thence through cable 460 to battery 
through the windings of reader relays CD, C2D, 
CE and C2E of Fig. 8. The perforations for the 
D digit '0' will be in the punch positions dia, and 
db and Will cause the operation of reader relays 
DA and DB of Fig. 9; the perforations for the E 
digit '1' Will be in punch positions ea and ed and 
Will cause the operation of reader relays EA and 
ED of Fig. 9, while the perforations for the F 
digit '1' will be in the punch positions fa and fall 
and Will cause the operation of reader relays FA 
and FD of Fig. 10 in the manner previously de 
Scribed. 
With the reader relays thus operated, a check 

circuit is established from ground over can con 
tacts C9 of the reader, conductor 242 of cable 240, 
the No. 3 contacts of connector relay TD, the No. 
5 contacts of alarm relay A, conductor 44, the 
No. 5 contacts of operated relay FA and Fig. 10, 
the No. 1 back contact of relay FB, the No. 2 
back contact of relay FC, the No. 3 contacts of 
Operated relay F, the No. 1 back contact of re 
lay FE, conductor 9 , the No. 5 contacts of oper. 
ated relay EA of Fig. 9, the No. back contact of 
relay EB, the No. 2 back contact of relay EC, the 
No. 3 contacts of operated relay ED, the No. 1 
back contact of relay EE, the No. 5 contacts of 
Operated relay DA, the No. 2 contacts of operated 
relay DB, the No. 1 back contacts of relays DC, 
D) and DE, conductor 92, No. 6 back contact 
of relay C2A of Fig. 8, the No. 8 back contact of 
relay C2B, the No. 9 back contact of relay C2C, 
the No. 8 contacts of operated relay C2D, the 
No. 2 contacts of operated relay C2E, conductor 
805, the No. 6 back contact of relay BAA of Fig. 7, 
the No. 8 back contact of relay BB, the No. 8 con 
tacts of operated relay B C, the No. 2 back con 
tact of relay 8D, the No. 2 contacts of operated 
relay BAE, conductor 99 of cable 99), the inner 
lower back contact of relay DIS of Fig. 15, the in 
ner lower back contact of relay AD, the back coin. 
tact of relay Nid, the back contact of relay CL, 
the lower back contact of relay CC, conductor 
5 of cable 59, the No. 2 back contact of 

reader relay A, the No. 2 back contact of relay 
LK2, the No. 4 contacts of operated reader relay 
A3, the No. 3 back contact of reader relay A2, 
conductor 503, the No. 7 contacts of operated 
reader relay BC of Fig. 7, the No. 6 contacts of 
operated reader relay Bf E, conductor 6, the 
No. 5 contacts of operated relay C2D of Fig. 8, 
the No. 5 contacts of operated relay C2E, con 
ductor 92 of cable 90, the No. 1 back contact 
of relay STLA of Fig. 14, conductor 496, the No. 
1 back contact of relay STCU of Fig. 13, con 
ductor 5; 2 of cable 509 and conductor 338 
through the winding of cancel entry relay CE of 
Fig. 5. Relay CE, thereupon operates and, over 
its No. 2 contacts, connects ground over con 
ductor 624 and through the windings of relays 
RS and RS2 to battery. Relays RS and RS2 
upon operating, function in the manner previ 
ously described to advance the reader, whereupon 
the reader relays of Figs. 7 to 10 and the relay 
CE of Fig. 5 release followed by the release of 
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relays RS and RS2. Relay CE also opens the 
circuit of relayLK which releases. 

Sensing the disconnect entry 

All of the end of tape entries have now been 
sensed and the processing of the tape may nOW 
proceed in connection with call entries. It Will 
be assumed that the next call entry encountered 
is that of the disconnect time, for which entry a perforation is punched in the lab position of the 
tape. The reader pin AB will therefore enter 
this perforation and close the AB reader contacts 
thereby causing the operation of the A2 reader 
relay. There being no perforations in the purch 
positions aa and ac, the reader pins dict and OC 
are ineffective to close their contacts and to 
thereby operate the reader relays A and A3. 

It will be assumed that the record tape is. per 
forated for a disconnect time 193’ and that it 
has been perforated fortine district number '71.” 
Thus, the line of perforations across the tape 
Would be “29371.' . As previously stated, the 
perforation 2' for the Adigit has caused the 
operation of reader relay A2. The perforations 
for the B. digit 1' will be in the punch positions 2 
ba, and bid and will therefore cause the cloSure 
of reader contacts. BA, and BD, thereby closing 
circuits, over conductor 20, and the No. 5. Con 
tacts of...connector relay TA to conductor 32 of 30 
cable. 320, and over conductor. 207 and the No. 2 
contacts of relay TA to conductor. 324 of Cable 
320, thence through cable 46 and through the 
windings of reader relays B.A, B2A, ...B.D. and 
B2D of. Fig. 7 to battery. These reader relayS 
therefore operate to register the B digit "1.' The 
perforations for the C digit 9', are in the punch 
positions ca, and ce and will thereforecause the 

- closure of reader contacts CA, and CE, thereby 
closing, circuits over conductor. 209, the No.10 a RS2 of Fig.15 conductor. 503 of cable i500, the 

No. 2 back contact of relay. ESB, Fig. 5, conduc ... contacts of connector relay TB and the con 
-ductor 33, of cable. 330, and over conductor 23 
and the No. 6 contacts of relay TB and conductor 
.335 of cable 330, thence through cable. 400 and 
through the windings of reader relaySCA, C2A, 
CE and C2E. of Fig. 8 to battery. These relayS 43 

, therefore operate to register, the C digit 9.’ The 
perforations for the D digit '3' are in the punch 
positions did and .de and will therefore, cause the 

: closure of reader contacts Di) and DE, thereby 
closing circuits over conductor 21, the No.2 t) 
contacts of connector...relay. TB, conductor 344.of 
cable 340, conductor 28, and the No. 1 contacts of 

: relay TB, ... conductor. 345 of... cable .340, thence 
through cable 406, and through the windings of 
reader relays. DD. and DE of Fig. 9...to battery. 53 
These relays, therefore operate to register the D 
digit “3.’ The perforations for the E. digit "' 
are in the punch positions... eb and ec, resulting in 
the closure of reader contacts EB and EC and the 
closure of circuits over conductor. 220, the No. 7.60 

tended from-conductor-44 over the No. 5-front 
s-contact of relay-FA; the No. 2 -front contact- to contacts of connector relay TC, conductor 352 of 

cable. 350, conductor 22, the No. 8 contacts of 
relay TC, conductor 353 of cable - 350, thence 
through cable 480 and through the windings of 
reader relays. EB and EC of Fig. 9- to battery. 3 
These relays therefore, operate to register the E 
digit “7.' The perforations for the F digit "1 
are in the fa. and fd punch positions and result 
in the closure of the reader contactS, FA and FD 
and the establishment of circuits over conductor i0 
224, the No. 5 contacts of relay C, conductor 36 
of cable"36G, conductor 227, the No. 2 contacts of 
relay TC and conductor 364 of cable 360, thence 
through cable 400 and through the windings of 

s 

20 

-35 

34 
These: relaysitherefore operate to register the F 
digit 1.” 
With these reader relayS. operated, a check:cir 

cuit is closed upon the closure of cam-contacts 
C9, overconductor. 242 of cable 240, the No. 3 con 
tacts of connector relay. TD, the No. 5 contacts, pf 
alarm relay AI, conductor. 445the No. 5; front 
contacts of operated reader relaysFA Fig. 10, the 
No. 1 back contact of relay:FS, the No.2 back 
contact of relay. FC, the No.33 front contact of 
operated relay:FD, the No.1 back contact of relay 
FE, conductor 9, the No. 6. back contacts of 
reader relay. EA of Fig. 9, the No.:7-front cOn 
tact of operated relay. EB, the No. 3 front Con 

5 tact of operated relay:EC; the No. 1 back contacts 
of relaySED and relay EE, the No. 6. back contact 
of relay DA, the No. 8 back contact of relay. DB, 
the No. 9 back contact of relay.)C, the No. 8 
front contact of operated relay DD, the No. 2 
front contact of operated: relay DE, conductor 
92, the No. 5 front contact of operated reader 
relay C2A. of Fig. 8, the No. 1 back contacts of 
relay C2B, the No. 2 back contacts of relaySC2C 
and C2D, the No. 2 front contacts of relay C2E, 

5 conductor. 896, the No. 5 front contact of operated 
.reader relay BA of Fig. 7, the No. 1 bask:contact 
of relay BB, the No. 2.back, contact.of relay:BC, 
the No. 3 front-contact of operated relay BIO, the 
No. 1 back contact of relay. BE, conductor. 90 
of cable.90, the inner, lowerback contact of relay 
DES of Fig.15, the: inner lower backs contact of 
relay AD, the back contact of relay. ND, the 
back contact of relay. CL, the lower back; con 
tact of relay CC, conductor. 59 of cable. 500, 
the No. 2 back contact of reader relay A of Fig. 
5, the No. 2 back, contact of relayLEK2,the No.3 
back contact of relay A3, the No. 2 front contact 
of relay A2, assumed to be, Operated, conductor 
-502 of cable 500, the No.6 back contact of relay 

tor 62 of cable. 620, and in parallel: through the 
windings of relays, DSC, DSC2, DSC3, DSC4 and 
DSC5 of Fig.10 to battery. Thus, assuming that 
Only. One reader relay in the Adigit group and 
two relays in each of the:B,C,D,E, and E. digit 
reader groupShaye operated the disconnect' 
Connector relaySWill Operate. 

Before proceeding with the functioning of the 
circuit.S resultant upon the proper operation of the 
DSC-:relays, it will be aSSumed that...in making 
the check for the proper; number of holes in the 
perforated tape for the “disconnect' entry, it was 

- found that one of the digit registers, for example, 
... the F digit register, . Fig. 10 was operated in-re 
Sponse to the reader-Sensing an extra hole in the 
punched position fib, thereby resulting in the op 
eration of reader relay FB-in-addition-to-the cor 
Fect Operation of relaySFA and FD. As a conse 
quence, the previously traced check-eircuits ex 

relay FB and the No. 1 back contact to relay FC, 
is now opened at the No. 1 back contact of relay 
FD. The check circuit, therefore, cannot be ex 
tended over conductor 9 i? to the E register of 
Fig. 9. A similar condition would result if it were 
assumed that only one hole, for example, in punch 

- position fa was punched rather than the two holes 
in positions-fa, and fib; resulting-in the operation 
of only one relay FA of the F register. As a con 

- Sequence, the previously traced checks circuit-ex 
tended from conductor 44, over the No. 5 front 
contact of relay FA, the No. 1 back-contact-to 

reader relays FA and FD of Fig. 10 to battery, 73 relay FB; the No: 2-back contact to relay FC; the 
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No. 2 back contact to relay FD not now operated, 
is open at the No. 2 front contact of relay FE. 
The check circuit is not, therefore, extended to 
conductor 9. 
The result of the failure to establish the check 

circuit due to the perforation of too many or t00 
few holes in a line acroSS the tape is that the DSC 
relays do not operate, the registrations are not 
transferred to register relays of the elapsed time 
computing circuit and that the reader is not ad 
vanced within a 0.35 Second time interval as has 
been previously described. 

It however Will be assumed that the DSC- re 
layS are operated and that before the expiration 
of the time interval the RS2 relay is operated, 
aS Will be later described, to advance the reader. 
When this relay operates, it connect ground over 
its No. 1 Contacts to establish a shunt of con 
densers 442 the path of which may be traced over 
Such relay contacts, through the condensers and 
resistance 443 to ground, thereby discharging the 
condensers. With this shunt established, the 
Strength of current flowing through the lower 
Winding of timing relay TM is such that the flux 
established by the lower winding opposes the flux 
established by the upper winding to prevent the 
attraction. Of the relay armature. The alarm re 
lay AL, therefore does not operate. 
With the connector relay DSC now operated 

and reader relays BA and BD of Fig. 7 oper 
ated to register the B or minute tenths digit “1” 
Of the disconnect time, as assumed, circuits are 
established from ground over the lower contacts 
of relaySBA and BD, conductors 70 and 704 of 
cable 700, the Nos. 1 and 4 contacts of relay 
DSC, Conductors fool and OO4 of cable fooo and 
thence to battery through the windings of regis 
ter relaySA, A, D and D' of the “Minute tens dis 
connect time' register of Fig. 28, which register 
relayS Operate and lock over the inner upper con 
tacts of relays A and D, conductor 280 of cable 
2800 and to ground over the No. 1 contacts of 
relay R.L.T. Also, relay DSC, with reader relays 
CA and CE of Fig. 8 operated, as assumed, to 
register the C or minute units digit 9' of the dis 
connect time, establishes circuits from ground 
over the No. 7 contacts of relays CA and CE, 
conductors 80? and 805 of cable 800, the Nos. 6 
and 10 contacts of relay DSC, conductors 
and 05 of cable GO and to battery through the 
Windings of register A, A, E and E’ of the “Min 
ute units disconnect time' register of Fig. 29, 
which register relays operate and lock over the 
inner upper contacts of relays A and E, over con 
ductor 2802 of cable 280 and to ground over the 
No. 2 contacts of relay R.L.T. 
With the connector relay DSC2 now operated 

and reader relays DD and DE of Fig. 9 operated 
to register the D or minute tenths digit “3' of 
the disconnect time, as assumed, circuits are 
established from ground over the lowermost con 
tacts of relayS DD and DE, conductors 924 and 
925 of cable 920, the NOS. 4 and 5 contacts of 
relay DSC2, over conductors 024 and 1025 of 
cable O2 and to battery through the windings 
of relays D, D, E and E' of the "Minute tenths 
disconnect time' register of Fig. 30, which register 
relays operate and lock over the inner upper con 
tacts of relays D and E, conductor 2803 Of cable 
2800 and to ground over the No. 3 contacts of relay 
RLT. Also, relay DSC2, with reader relays EB 
and EC of Fig. 9 operated to register the E or tens 
digit '7' of the district number, as assumed, 
establishes circuits from ground OVer the lower 
most contacts of relays E and EC, conductors 942 
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and 943 of cable 940, the Nos. 7 and 8 contacts of 
relay DSC2, conductors 042 and G43 of cable 
40 and to battery through the Windings of re 

lays B and C of the “District tens disconnect time' 
register of Fig. 27, which register relays Operate 
and lock over their inner upper contacts, over 
conductor 20 of cable 270 and to ground over 
the No. 7 contact of relay R.L.A. 
With the connector relay DSC3 Operated and 

reader relays FA and FD of Fig. 10 Operated to 
register the F or units digit '1' of the district 
number, as assumed, circuits are established from 
ground over the lowermost contacts of relaySFA 
and FD, conductors 05 and 054 of cabie 050 
and to battery through the Windings of IrelaySA 
and D of the "District units disconnect time' 
register of Fig. 27, which register relays operate 
and lock over their inner upper contacts, over 
conductor 27 O2 of cable 2700 and to ground Over 
the No. 8 contacts of relay R.L.A. 

It will be assumed that the day circuits of FigS. 
3i, 32 and 33 have previously been operated, as 
described, to register the eleventh day and that 
the hour circuits of FigS. 34 to 37, inclusive, haWe 
been operated to register the third hour of the 
eleventh day. For these registrations relaySDTA 
and DTD of the “Day tens' output register and 
DUA and DUD of the “Day units' output register 
of Fig. 33 have been operated to register the day 
digits “11’ and relaySHTA and HTB of the "Hour 
tens' output register of Fig. 35 and relayS HUD 
and HUE of the “Hour units' output register of 
Fig. 34 have been operated to register the hour 
digits “03.’ 
With the DSC4 relay operated, as previously 

described, and relays DTA and DTD operated, 
circuits are established from ground Over the No. 
3 contacts of relay DTA and the No. 4 Contacts of 
relay DTD, conductors 330 and 3304 of cable 
3300, the Nos. 1 and 4 contacts of relay DSC4 of 
Fig. 10, conductors 06 and f O64 of cable 1060 
and to battery through the windings of the A and 
D relays of the “Day tens disconnect time' regis 
ter of Fig. 26. These relays therefore operate 
and lock over their inner upper contacts and Con 
ductor 250 of cable 2500 to ground over the No. 1 
contacts of relay RDS of Fig. 14. With register 
relays DUA and DUD operated, circuits are estab 
lished from ground over the No. 5 contacts of re 
lays DUA and DUD, conductors 331 and 334 of 
cable 330, the Nos. 5 and 8 contacts of relay 
DSC4 of Fig. 10, conductors 07 and 1074 of cable 
OTO and through the windings of IrelaySA and D 

of the “Day units disconnect time' register of 
Fig. 26. These relays therefore operate and lock 
over their inner upper contacts and conductor 
2502 of cable 2500 to ground over the No. 2 Con 
tacts of relay RDS of Fig. 14. 
With relay DSC5 operated and register relayS 

HTA and HTB of Fig. 35 operated, circuits are 
established from ground over the No. 1 contacts 
of relays HTA and HTB, conductors 350 and 
3502 of cable 3500, the Nos. 1 and 2 contacts of 
relay DSC5, conductors 08 and 82 of cable 
080 and to battery through the Windings of re 

lays A and B of the "Hour tens disconnect time' 
register of Fig. 25. These relays therefore oper 
ate and lock over their inner upper contacts, over 
conductor 2503 of cable 2500 to ground over the 
No. 3 contacts of relay RDS of Fig. 14. With 
register relays HUD and HUE of Fig. 34 operated, 
circuits are established over the No. 1 contacts 
of such relays, conductors 3404 and 3405 of cable 
3400, the Nos. 7 and 8 contacts of relay DSC5 of 
Fig. 10, conductors 094 and 0.95 of cable 090 
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and to battery through the windings of the Dand 
E relays of the “Hour units disconnect time' 
register of Fig. 25. These relays therefore oper 
ate and lock over their inner-upper contacts and 
conductor 2504 of cable 2500 to ground over the 5 
No. 4 contacts of relay RDS of Fig.14. 
In addition, connector relay DSC3 establishes a 

'circuit from ground overits No. 8 contacts, con 
duetor 622 of cable 620, the No. 4 back contact of 
relay. ESB of Fig.5: and through the winding of 
{relay ESA to battery. Relay ESA thereupon op 
erates and locks over its lower-contacts, through 
resistance 500, the No. 2 back contact of relay 
CE3, conductor. 506 of cable i? 500 and to ground 
over the No. 10 contacts of relay R.L.T. of Fig. 14. 
Relay. DSC3 also establishes a check circuit to de 
itermine if two only of the relays-of each of the 
registers of Figs. 25 to 30-inclusive have been 
operated in response to the sensing of the dis 
*connect time entry. This check circuit-may be 
traced from ground over the No. 2 contacts of 
operated relay E of the 'Minute tenths disconnect 
stine' register of Fig.:30, the No. 9 contacts of 
operated relay D of such register, the lowermost 
back contacts of relays. C.B. and A of Such regis 
ter, 3 conductor 3000, the No. -i back: contact of 
relay E of “Minute units disconnect time' register 
of Fig.29, the No. 3 contact of operated relay D 

s of such register, the No. 2 back. Contacts of relayS 
C and B of . Such register, and the No. 7 contacts : 
of the operated relay A of such register, conductor 
-2900, the No. 2 contacts of operated relay.E. of 
the “Minute tens-disconnect time' ... register of 

- Fig. 28, and the No. 2 back contacts of relays B, 
C and D of such register, the No. 7 contacts of 

: operated relay. A of such register, conductor 280i, 
the No. 1 back contacts of relay E and D of the 
“District tens disconnect time' register of Fig. 2, 

: the No. 3 contacts of operated relay C of Such 
register, the No. 9 contacts of operated relay B 

s of such register, the No. 8 back contact of relay A 
of such register, the No. 2 contacts of operated 
relay E of the “District units disconnect time' 
register of Fig. 27, the No. 9 contacts of operated 
relay D of such register, the lowermost back con 
tacts of relays C, B and A of such register, con 
ductor 2763, the No. 1 back contact of relay E of 
the “Day tens disconnect time' register of Fig. 
26, the No. 3 contacts of operated relay D of 
such register, the No. 2 back contacts of relays 
C and B of such register, the No. 7 contacts of 
operated relay A of such register, the No. 1 back 
contact of relay E of the “Day units disconnect 
time” register of Fig. 26, the No.3 contacts of 
operated relay D of such register, the No. 2 back 
contacts of relays C and B of such register, the 
No. 7 contacts of relay A of such register, con 
ductor 2600, the No. 1' back contacts of relays E, 
D and C of the "Hour tens disconnect time” regis 
ter of Fig. 25, the No. 3 contacts of operated relay 
-B of such register, the No. 7 contacts of operated 
relay A of such register, over the No. 2 contacts 
of operated relay E of the “Hour units disconnect 
time' register of Fig. 25, the No. 9 contacts of 
operated relay D of such register, the lowermost 
back contacts of relays C;B and A of such register, 
iconductor 623 of cable 620, the No. 6 contacts of 
relay DSC3 of Fig.10, conductor 624 of cable 620 

- through the winding of relay RS of Fig. 4 and 
resistance 447 to battery, and in parallel through 
the winding of relay RS2 and resistance 448 to 
battery. If two relays and only two of each of 
the registers have been operated the check-circuit 

'ijust traced will be closed and relays RS and RS2 
will operate, . Relay.R.S, upon operating locks. 
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itself and relay RS2 over the No. 2 contacts of 
relay RS, through resistance 449 and overcon 
ductor. 25 of cable 250-to ground Supplied over 
cam contacts. C3, and Will prepare a circuit to 
step the reader... drum forward. All of these Op 
erations. Occurred during the make period of the 
reader contacts. In case the register relayS are not 
operated, the circuits previously traced for relays 
RSi and RS2 will not be closed and the reader 
will not step and on the break cycle of the reader 
when cam contacts C9 open, the DSC-relays will 
release. The reader relays will release but the 
operated, register relayS will remainlocked up. 
The reader will endeavor to operate the register 
relays on the next closed-cycle of the reader when 
the DSC-relays and the reader relays will again 
be operated. Several trials to operate the register 
relays will be made before the timing circuit op 
erates to stop further trials as previously de 
Scribed. 

It will be assurned that the relays R.S. and RS2 
Relay R.S, upon operating, will 

remove ground from the circuit of the STP. mag 
net of the reader, which circuit was closed from 
battery through resistance 239, over the lower 
contacts of key CP when such key was operated 
as previously described, through the STP magnet, 
over normal contacts of the keys TRS and RSC, 
over conductor 243 of cable, 240 and to ground 
over the No. 3 back contact of relay RS. The 
opening of this circuit by the operation of relay 
RS permits the stepping of the drum of the 
reader to advance the next row of perforations 
on the tape record beneath the reader pins. Re 
lay RS2 blocks the operation of the timing relay 
TM to terminate the measurement of the timing 
cycle as previously described, and over its No. 2 
Contacts establishes a circuit from ground over 
the C can contacts, conductor 24 of cable 240, 
over the No. 2 contacts of relay RS2, conductor 
64 of cable 9, over the No. 3 back contact of 
relay L2B of Fig. 6, over the No. 2 back contact 
of relay L4C, over the No. 2 back contact 
of relay 4A, over the No. 1 back contact of relay 
FK, conductor. 6, over the No. 1 back contact 
of relay ESC of Fig. 5, over the No. 1 contacts of 
operated relay ESA and to battery through the 
winding of relay ESB which operates and locks 
over its No. 3 contacts, through resistance 59 
and thence as traced to ground over the No. 10 
contacts of relay RLT of Fig. 14. On the next 
opening of the contacts C3 of the reader, relays 
RS and RS2 release. When relays RS and RS2 
operated to advance the reader, the operated 
reader relays Were released, in turn releasing the 
operated connector relays. DSC, DSC2, DSC3, 
TSC and DSC5. The release of the latter relays 
opens the operating circuits of the disconnect 
time register relays of Figs. 25 to 30 but the oper 
ated relays remain operated over their locking 
circuit.S. 

Relay ESB, upon operating, establishes a cir 
cuit from ground applied over the previously 
traced checking circuit to conductor 623, thence 
OVer the No. contacts of relay. ESB and over 
conductor 509 of cable 500 to battery through 
the winding of relay DSR of Fig. 13. Relay DSR 
Operates and is indicative of the fact that the dis 
connect time entry has been registered. Relay 
DSR upon operating establishes a circuit from 
ground over its No. 6 contacts, conductor (303 
and to battery through the winding of relay DIS 

Relay DIS thereupon operates and 
establishes a circuit from ground over its No. 4 
contacts, the No. 2 back contact of relay HE, 
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the No. 3 back contact of relay HC, the No. 3 back 
contacts of relay HA, conductor 3408, the No. 1 
back contact of relay HDS, Fig. 36, conductor 
3409 and to battery through the winding of relay 
HR0 of Fig. 34, which relay operates to indicate 
that no new hour entry has been encountered 
following the end of tape hour entry. 

Sensing the anSuper entry 
The next entry encountered on the tape record 

is the answer entry for which a hole will be 
punched in the ab position of the tape, resulting 
in the operation of the A2 reader relay, as pre 
viously described for the disconnect entry. At 
the same time the reader relays of Figs. 7, 8, 9 and 
10 will be operated in accordance with the punch 
ings for the B, C, D, E and F digits in the answer 
entry. It will be assumed that the record tape 
is perforated for an answer time '111' and that 
it has been perforated for the district number 
“71.’ Thus the line of perforations across the 
tape will be “211171. As previously stated, the 
perforation for the A digit '2' has caused the 
operation of relay A2. The perforations for the 
B digit '1' will cause the operation of reader 
relays BA, B2A, 3 D and B2D of Fig. 7, the per 
foration for the digit '1' for the digit C will 
cause the operation of reader relays CA, C2A, 
CID and C2D of Fig. 8, the perforations for the 
D digit '1' will cause the operation of reader re 
lays DA and DD of Fig. 9, the perforations for 
the E digit "l' will cause the operation of the 
reader relays EB and EC of Fig. 9 and the per 
forations for the F digit '1' will cause the opera 
tion of the reader relays FA and FD of Fig. 10. 
With these reader relays operated a check cir 

cuit is established from ground over the can con 
tacts C9 of the reader, conductor 242 of cable 240, 
over the No. 3 contacts of relay TD, over the No. 
5 contacts of alarm relay AL, conductor 44, the 
No. 5 front contact of operated reader relay FA 
of Fig. 10, the No. 1 back contact of relay FD, the 
No. 2 back contact of relay FC, the No. 3 front 
contact of operated relay FD, the No. 1 back con 
tact of relay FE, conductor 91, the No. 6 back 
contact of relay EA of Fig. 9, the No. 7 front con 
tact of operated relay EB, the No. 3 front contact 
of operated relay EC, the No. 1 back contact of 
relay ED, the No. 1 back contact of relay EE, the 
No. 5 front contact of operated relay DA, the No. 
back contact of relay DB, the No. 2 back contact 

of relay DC, the No. 3 front contact of Operated 

O 

5 

20 

30 

3. 5 

relay DD, the No. 1 back contact of relay DE, 
conductor 92, the No. 5 front contact of operated 
relay C2A of Fig. 8, the No. 1 back contact of re 
lay C2B, the No. 2 back contact of relay C2C, the 
No. 3 front contact of operated relay C2D, the No. 
1 back contact of relay C2E, conductor 806, the No. 
5 front, contact of operated relay BA of Fig. 7, 
the No. 1 back contact of relay BB, the No. 2 
back contact of B C, the No. 3 front contact of 
operated relay BD, the No. i back contact of 
relay BE, conductor 90 of cable 900, the con 
tacts of relay DIS of Fig. 15, the inner lower 
back contact of relay AD, the back contact of 
relay ND, the back contact of relay CL, the lower 
back contact of relay CC, conductor 50 of cable 
500, the No. 2 back contact of reader relay A 
of Fig. 5, the No. 2 back contact of relay LK2, the 
No. 3 back contact of relay A3, the No. 2 front 
contact of relay A2, over conductor 502 of cable 
500, the No. 6 back contact of relay RLS2 of 

Fig. 15, conductor .303 of cable 500, the No. 2 
front contact of relay ESB of Fig. 6, the No. 2 
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620, and in parallel through the windings of re 
lays ANSI, ANS2, ANS3, ANS4 and ANS5 of Fig, 
11 to battery. Thus assuming that only one read 
er relay in the A digit group and two relays in 
each of the B, C, D, E and F digit groups have 
Operated, the ANS- connector relays of Fig. 11 
will operate. 
With the connector relay ANS now operated 

and reader relays BA and BD of Fig. 7 oper 
ated to register the B or minute tens digit '1' 
of the answer time, as assumed, circuits will be 
established from ground over the lowermost con 
tacts of relays BA and BD, conductors 70 and 
704 of cable 100, the NOS. 1 and 4 contacts of 
relay ANSI, over conductors if and 4 of 
cable 00 and to battery through the windings 
of relays A, A, D and D' of the "Minute tens 
answer time' register of Fig. 22, which register 
relayS Operate and lock over the inner upper con 
tacts of relays A and D, conductor 22) of cable 
2200 and to ground over the No. 7 contacts of 
Operated relay R.L.T of Fig. 14. Also, relay ANS, 
with reader relays C A and CD of Fig. 8 operated 
to register the D or minute units digit “1,” as 
a SSumed, establishes circuits from ground over 
the lowermost contacts of relays CiA and CD, 
conductors 80 and 804 of cable 863, the Nos. 
6 and 9 contacts of relay ANSI, over conductors 
f f l l and 4 of cable if 0 and to battery through 
the Windings of relays A, A, D and D' of the 
"Minute units answer time' register of Fig. 23, 
which register relays operate and lock over the 
inner upper contacts of relays A and D and over 
Conductor 2202 of cable 220 to ground over the 
No. 8 contacts of relay RLT of Fig. 14. 
With the connector relay ANS2 now operated 

and reader relays DA and DD of Fig. 9 operated 
to register the ID or minute tenths digit '1' of the 
answer time, as assumed, circuits are established 
from ground over the Nos. 7 and 9 contacts of 
relays DA and DD, conductors 92 and 924 of 
cable 920, the Nos. 1 and 4 contacts of relay 
ANS2, conductors 2 and 24 of cable i20 
and to battery through the windings of relays 

5 A, A, D and D' of the "Minute tenths answer 
time' register of Fig. 24, which register relays 
operate and lock over the inner upper contacts 
of relaySA and B, over conductor 223 of cable 
2200, and to ground over the No. 9 contacts of 
relay R.Li of Fig. 14. Relay ANS2, with reader 
relays EB and EC of Fig. 9 operated to register 
the E or tens digit "7' of the district number, 
as a SSumed, establishes circuits from ground over 
the lowermost contacts of relays EB and EC, con 
ductors 942 and 943 of cable 940, the Nos. 7 and 
8 contacts of relay ANS2, conductors 32 and 
33 of cable 30 and to battery through the 

windings of relays B and C of the "EDistrict tens 
answer time' register of Fig. 21, which relays 
operate and lock over their inner upper contacts, 
over conductor 2 of cabie 2 CE and to ground 
over the No. 1 contacts of relay RIA of Fig. 14. 
With the connector relay ANS3 operated, and 

reader relays FA and FD of Fig. 10 operated to 
register the F or units digit '1' of the district 
number, as assumed, circuits are established from 
ground over the lowermost contacts of relays FA 
and FD, conductors 03 and 34 of cable 030, 
the Nos. 1 and 4 contacts of relay ANS3, con 
ductors 4f and 44 of cable A, and to bat 
tery through the Windings of relays A and D of 
the "District units answer time' register of Fig. 
21, which relays operate and lock over their inner 

back contact of relay ESD, conductor 625 of cable is upper contacts, conductor 202 of cable 200 and 
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to ground over the No. 2 contacts of relay R.LA 
of Fig. 14. 

It has been assumed that the relays DTA and 
DTD of the “Day tens' output register and re 
lays DUA and DUD of the “Day units' output 
register of Fig. 33 of the day circuit have been 
operated to register the day digits “11,' and that 
relays HTA. and HTB of the 'Hour tens' output 
register of Fig. 35 and relays HUD and HUE of 
the 'Hour units' output register of Fig. 34 have 
been operated to register the hour digits "03.' 
With the relay ANS4 operated as previously de 

Scribed and register relays DTA and DTO Oper 
ated, circuits, are established from ground over 
the No. 3 contacts of relay DTA and the No. 4 
contacts of relay DTD, conductors 33 and 3304 
of cable 3300, over the Nos. 1 and 4 contacts of 
relay ANS4 of Fig. 11, conductors 50 and 54 
of cable 50 and to battery through the windings 
of relays A and D of the “Day tens answer time' 
register of Fig. 20, which relays, operate and lock 
over their inner upper contacts and conductor 
203. of cable 20 to ground over the No. 3 con 
tacts of relay RLA of Fig.14. With register relays 
DUA and DUD operated, circuits are established 
from ground over the No. 5 contacts of relayS 
DUA and DUD, conductors. 33 and 334 of cable 
330, the Nos. 5. and 8 contacts of relay ANS4 
of Fig. 11, conductors f6 and 64 of cable 60, 
and through the windings of relays A and D of 
the “Day units answer time' register of Fig. 20, 
which relays operate and lock Over their inner 
upper contacts and conductor 2 04 of cable 
200 to ground over the No. 4 contacts of relay 
RLA of Fig. 14. 
With relay ANS5 operated and register relays 

HTA and HTB of Fig. 35 operated, circuits are 
established from ground over the No. 1 contacts 
of relays HTA and HTB, conductors 350 and 
3562 of cable 3500, the Nos. 1 and 2 contacts of 
relay ANS5, over conductors 7 and 72 of 
cable O and to battery through the windings 
of relays A and B of the "Hour tens answer time' 
register of Fig. 19. These relays therefore operate 
and lock over their inner upper contacts and Over 
conductor 205 of cable 200 to ground over the 
No. 5 contacts of relay RLA of Fig. 14. With 
register relays HUD and HUE of Fig. 34 operated, 
circuits are established over the No. 1 contacts 
of such relays, conductors 3404 and 3405 of cable 
3400, the Nos. 7 and 8 contacts of relay ANS5 of 
Fig. 11, over conductors 84 and 85 of cable 

88 to battery through the windings of the D 
and E relays of the “Hour units answer time' 
register of Fig. 19. These relays therefore oper 
ate and lock over their inner upper contacts and 
over conductor 2f )6 of cable 200 to ground 
over the No. 6 contacts of relay RLA of Fig. 14. 
In addition, connector relay ANS3 establishes 

a circuit from ground overits No. 7 contacts, con 
ductor 622 of cable 620, the No. 4 front contacts 
of relay ESB of Fig. 5 and to battery through 
the winding of relay TSC. Relay ESC operates 
and locks through resistance 502 and thence as 
traced to ground over the No. 10 contacts of relay 
RLT of Fig. 14. Relay ANS3 also establishes a 
check circuit to determine if two Only of the 
relays of each of the registers of Figs. 19 to 24 
inclusive have been operated in response to the 
sensing of the answer time entry. This check 
ing circuit may be traced from ground over the 
No. 1 contacts of relay E of the “Minute tenths 
answer time' register of Fig. 24, the No. 3 con 
tacts of operated relay D, the No. 2 back contacts 
of relays C and B, the No. 7 contacts of operated 
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relay A of such register, conductor 2400, over the 
No. 1 back contact of relay E of the 'Minute 
units answer time' register of Fig. 23, the No. 3 
contacts of operated Irelay D, the No. 2 back con 
tacts of relays C and B and the No. 7 contacts 
of operated relay A of Such register, conductor 
2300, the No. 1 contacts of relay E of the “Minute 
tens answer time' register of Fig. 22, the No. 3 
contacts of operated relay D, the No. 2 back 
contacts of relays C and B and the No. 7 contacts 
of operated relay A of such register, conductor 
2204, the No. 1 back contacts of relays E and D 
of the “District; tens answer time' register of 
Fig. 23, the No. 3 contacts of operated relay C, 
the No. 9 contacts of operated relay B and the 
No. 8 back contact of relay A of Such register, 
the No. 1 back contact of relay E of the “District 
units answer tiae' register of Fig. 21, the No. 3 
contacts of operated relay D, the No. 2 back con 
tacts, of relays C and B, the No. 7 contacts of 
operated relay A of such register, conductor 20, 
over the No. 1 back contact of relay E of the 
“Day tens answer time' register of Fig. 20, the 
No. 3 contacts of operated relay D, the No. 2 
back contacts of relays C and B and the No. 7 
contacts of operated relay A of Such register, the 
No. 1 back contact of relay E of the 'Day units 
answer time' register of Fig. 20, the No. 3 con 
tacts of operated relay D, the No. 2 back con 
tacts of relays C and B and the No. 7 contacts 
of operated relay A of Such register, conductor 
2000, the No. 1 back contacts of relays E, D and 
C of the “Hour tens answer time' register of 
Fig. 19, the No. 3 contacts of operated relay B 
and the No. 7 contacts of operated relay A of 
Such register, the No. 2 (Ontacts of operated relay 
E of the "Hour units answer time' relay of 
Fig. 19, the No. 9 contacts of operated relay D 
and the lowermost back contacts of relays C, B 
and A. Of Such register, conductor 626 of cable 
629, the No. 6 contacts of ANS3 relay of Fig. 1, 
conductor 624 of cable 620 and through the Wind 
ing of relay RS of Fig. 4 and resistance 447 to 
battery and in parallel through the winding of 
relay RS2 and resistance 448 to battery. 

In case the register relays are not so operated 
as to close the check circuit to operate relays RS 
and RS2, the reader will not be advanced a step 
and in the break cycle of the reader the ANS 
relays will release, the reader relays Will release 
but the operated register relays will remain 
locked up. The reader Will then endeavor on 
the next closed cycle, when relays ANS and the 
reader relays will have again operated, to operate 
the register relays to establish the check circuit. 
Several trials to operate the register relays will be 
made before the timing circuit operates to stop 
the operation of the reader, as previously de 
Scribed. - 

It will be assumed that the RS and RS2 relays 
both operate and lock over the No. 2 contacts 
of relay RS under the control of cam contacts 
C3 of the reader, to terminate the timing cycle, 
and to cause the advance of the drum of the 
reader one step in the manner previously de 
Scribed. The reader relaySnow release, but the 
operated register relays of Figs. 19 to 24, inclusive, 
remain locked. Relay RS2 now establishes a cir 
cuit from ground over the C reader contacts, 
conductor 24 of cable 240, the No. 2 contacts of 
relay RS2, conductor 64 of cable 6, the No. 3 
back contact of relay L2B of Fig. 6, the No. 2 
back contact of relay L4C, the No. 2 back contact 
of relay L4A, the No. 1 back contact of relay LK, 
conductor 607, the No. 1 front contact of relay 
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ESC and to battery through the winding of relay 
ESD. Relay ESD thereupon operates and locks 
over its No. 3 front contact to ground over the 
No. 10 contacts of relay RLT of Fig. 14. On the 
next opening of the cam contacts C3 of the 
reader, relays RSI and RS2 release. 
Relay ESD, upon operating, establishes a cir 

cuit from ground over the previously traced check 
circuit to conductor 626, thence over the No. 1 
front contact of relay ESD and over conductor 
50 of cable 509 to battery through the Wind 

ing of relay ANR of Fig. 13, whereupon the latter 
relay operates to indicate that the answer time 
entry has been registered. 
OPERATION OF ELAPSED TIME COMPUTER, 
As soon as the disconnect time has been regis 

tered on the registers of Figs. 28 to 30 inclusive, 
such registrations are transferred to the comput 
ing circuits of Figs. 49 to 53 inclusive. To trans 
fer the minute tens registration, circuits are es 
tablished from ground over the No. 4 contacts of 
relay RLT of Fig. 14, conductor 2804 of cable 2800, 
the No. 1 contacts of operated relays D' and A' of 
the Minute tens disconnect time' register of Fig. 
28, to conductor of cable 280 and, also, from 
conductor 2804 over the No. 5 contacts of relay A 
and the No. 6 contacts of relay D', to conductor 
OO of cable 28 O and thence to battery through 
the windings of relays Bf and B00 of the "Minute 
tens computer' register of Figs. 49 and 50. The 
relays B and B00 thereupon operate to register 
the tens digit '1' of the disconnect time. To 
transfer the minute units registration, circuits 
are established from ground over the No. 5 con 
tacts of relay RIT of Fig. 4, over conductor 2805 
of cable 2800, the No. 3 contacts of operated relay 
E’ and the No. 4 contacts of operated relay A' of 
the “Minute units disconnect time' register of 
Fig. 29, to conductor 5 of cable 290 and, also, 
from conductor 2805, over the No. 3 contacts of 
relay A', and over the No. 2 contacts of relay E" 
to conductor 4 of cable 290, and thence to bat 
tery through the windings of relays B4 and B5 
of the "Minute units computer' register of Figs. 
51 and 52. The relays B4 and B5 thereupon op 
erate to register the units digit '9' of the dis 
connect time. To transfer the minute tenths reg 
istration, circuits are established from ground 
over the No. 6 contacts of relay RLT of Fig. 14, 
conductor 2806 of cable 2800, the No. 4 contacts 
of operated relay D' and the No. 1 contacts of 
operated relay E' of the “Minute tenths discon 
nect time' register of Fig. 30, to conductor 3 of 
cable 300 and, also, from conductor 2806, over 
the No. 5 contacts of relay E" and the No. 6 con 
tacts of relay D', to conductor OO of cable 300, 
and thence to battery through the windings of 
relays B00 and B3 of the “Minute tenths com 
puter' register of Figs. 52 and 53. The relays 
B00 and B3 thereupon operate to register the 
tenths digit '3' of the disconnect time. 
As Soon as the answer time has been registered 

on the registers of Figs. 22 and 24, such registra 
tions are transferred to the computing circuits of 
FigS. 49 to 53 inclusive. To transfer the minute 
tens registration, circuits are established from 
ground over the No. 6 contacts of relay RAD of 
Fig. 14, conductor 222 of cable 2220, the No. 1 
contacts of operated relaySD' and A' of the “Min 
ute tens answer time' register of Fig. 22, to con 
ductor of cable 220 and, also, from conductor 
222. Over the No. 5 contacts of relay A' and the 
No. 6 contacts of relay B to conductor OO of cable 
220 and thence to battery through the windings 
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of relays A3 and A5 of the "Minute tens comput 
er' register of Figs. 49 and 50. Relays A3 and A5 
thereupon operate to register the tens digit '8' 
of the answer time. To transfer the minute units 
registration, circuits are established from ground, 
over the No. 7 contacts of relay RAD of Fig. 14, 
conductor 2222 of cable 2220, the No. 1 contacts 
of operated relays D' and A' of the "Minute units 
answer time' register of Fig. 23 to conductor of 
cable 230 and, also, from conductor 2222 over 
the No. 5 contacts of relay A' and the No. 6 con 
tacts of relay D', to conductor 00 of cable 230, 
and thence to battery through the Windings of 
relays A3 and A5 of the “Minute units comput 
er' register of Figs. 50 and 51. Relays A3 and 
A5 thereupon operate to register the units digit 
'8' of the answer time. To transfer the minute 
tenths registration, circuits are established from 
ground over the No. 3 contacts of relay RAD of 
Fig. 14, conductor 2223 of cable 222, the No. 1 
contacts of operated irelay id' and A' of the "Min 
ute tenths answer time' register of Fig. 24, to 
conductor of cable 240 and, also, from con 
ductor 2223 over the No. 5 contacts of relay A 
and the No. 6 contacts of relay D' to conductor 00 
of cable 240 and thence to battery through the 
windings of relays A3 and A5 of the “Minute 
tenths computer' register of Figs. 52 and 53. Re 
lays A3 and A5 operate to register the tenths 
digit “8.’ 
The computing circuits now have registered 

therein the tens, units and tenths digit “193' of 
the minutes of disconnect time on the B sets of 
relays and have registered therein the comple 
ments of the tens, units and tenths digits '111' 
Of the minutes of answer time on the A sets of 
relays. As previously stated the complementary 
Values of the answer time digits are arrived at 
by subtracting each answer time digit from 9 
and adding 1 to the digit value in the tenths digit 
place. Thus in the case assumed, the minute 
tenths digit “1’ is subtracted from 9, resulting in 
the digit 8. To accomplish this, the operating 
conductors and 80 of cable 22 O which, if con 
nected to relays of the A- set in the same man 
ner as Similar conductors and OO of cable 280 
are connected to relays of the associated B- set, 
Would cause the operation of relays A and A00 
to register the digit “1,” are, however, connected 
in a manner to control the operation of the A3 
and A5 relays to register the complementary digit 
'8.” Similarly the minute units digit '1' is sub 
tracted from 9, resulting in the digit 8, which is 
accomplished by connecting conductors and 
00 of cable 239 to the windings of relay A3 and 
A5 of the units digit set rather than to relays A 

Also, the minute tenths digit 
“1” is subtracted from 9, resulting in the digit 8, 
by the connection of conductors and 00 of cable 
240 to the windings of relays A3 and A5 of the 
tenths digit set rather than to relays A, and AO 
of that set. 
To compute the elapsed time for a call it is 

necessary to subtract the registered answer time 
from the registered disconnect time, and it is well 
known that the equivalent of a subtraction oper 
ation may be performed by the addition of the 
Complement of the subtrahend to the other num 
ber. This equivalent operation is easier to per 
form by relays and therefore it has been accom 
plished by first registering the disconnect time 
digits in the B sets of relays and the comple 
ment of the answer time digits in the A sets of 
relays, as has been described, and then by Suit 

is able interconnections between the sets of relays, 
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adding the digit values represented by the oper 
ated sets of relays. It is to be noted that each 
B- set of relays is so constituted that the BOO 
relay always operates together with some one of 
the B0 to B4 relays to register a digit from 0 to 4; 
that the B5 relay always operates together with 
some one of the B to B4 relays to register a digit 
from 5 to 9; that each. A set of relays is so con 
stituted that the ACO relay is operated together 
With Some one of the A4 to AC relays to register 
the digits 4 to 0, and that the A5 relay always 
Operates together with some one of the A4 to A) 
relays to register the digits 9 to 5. The following 
table indicates the manner in which digits are 
registered in any digit section of the computing 
circuits. 

Disconnect Time Answer Time 

Input Digit 
. Relays Digit Relays Digit 

Operated tRegistered Operated Registered 

0. . A5, A4------- 9 
1. A5, A3------- 8 
2 A5, A2-. 7 
3 A5, Al- 6 
4 A5, A0. 5 
5 A.00, A4. 4. 
6 A00, A3...---- 3 
7 A00, A2.----- 2 
8 A00, Ali------ 
9 A00, A0------ 0 

To Secure the full complement of the answer 
time it is necessary to add 1 in the tenths place. 
This is accomplished by connecting ground to a 
carry-in-1 lead entering the computing circuit 
shown in the upper portion of Fig. 52 and in Fig. 
53. Thus in the example shown, in which the 
disconnect time was “193’ and the answer time 
was '111,' the subtraction performed is accom 
plished by adding the complement of '111' or 888 
registered by the A relay sets to 193 registered by 
the B relay sets, resulting in 1081, then adding 
the carry-in digit 1 in the last digit place, result 
ing in the Sum 1082, and then ignoring the digit 1. 
in the first place, giving a final result 082. This 
result, it will be noted, is the same as would 
be secured by subtracting '111' from 193.' 

Returning now to a more detailed description of 
the operation of the computing circuits with re 
spect to the computation of elapsed time from the 
data registered therein, a circuit is established 
from ground over the No. 2 contacts of relay 
RAD of Fig. 14, carry-in-1 conductor 40 of 
cable 40, the No. 5 contacts of operated relay 
:B3 of Fig. 52, conductor 5280, the No. 7 contacts 
of operated relay A3 of Fig. 53 to conductor 2 
of cable 5300 and, also, from conductor 40, over 
the No. 8 contacts of operated relay B3 of Fig. 52, 
conductor 520?, the No. 4 contacts of operated 
relay A3 of Fig. 53, the No. 2 contacts of oper 
rated relay B) of Fig. 53 and the No. 1 contacts 
of operated relay A5 of Fig. 53, to conductor OO 
of cable 5300, and thence through the Windings 
of relayS R09 and R2 of the 'Minute tenths 
elapsed time' register of Fig. 47 to register the 
digit. “2.' Since the sum of the digits “3' and 
'9' in the tens place is greater than ten, a cir 
cuit is also established from ground on con 
ductor 40, over the No. 8 contacts of relay B3 
of Fig. 52, conductor 520, the No. 4 contacts of 
relay A3 of Fig. 53, the No. 5 contacts of relay 
B00 and the No. 4 contacts of relay A5 to battery 

: through the winding of carry-out-1 relay CO. 
A circuit is also established from conductor 

402, over the No. 7 contacts of relay B4 of Fig. 
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46 
tacts of relay B5, conductor 502, the No. 2 con 
tacts of relay A5 of Fig. 52 to conductor 5 of cable 
500. A circuit is also established from ground 
on conductor f402, over the contacts of relay 
CO of Fig. 53, conductor 530, the No. 4 Con 
tacts of relay B4 of Fig. 51, the No. 8 contacts of 
relay A3 and to conductor 3 of cable 500. With 
ground thus connected to conductors 3 and 5 of 
cable 500, relays R3 and R5 of the “Minute units 
elapsed time' register of Fig. 46 operate to regis 
ter the units digit “8.' 

Since the sum of the digits '9' and '8' regis 
tered in the units section of the computing cir 
cuit is greater than 10 a circuit is also estab 
lished from ground over the No. 2 contacts of 
relay RAD of Fig. 14, conductor 402 of cable 
40, the No. 4 contacts of operated relay B5 of 
Fig. 51, conductor 50, the No. 4 contacts of 
operated relay A5 of Fig. 52 and to battery 
through the winding of carry-out-1 relay CO of 
Fig 51. 

It will be noted that through the operation of 
the carry-out-1 relay CO of Fig. 53, a digit '1' 
has been added into the units place So that the 
addition of the units digits '9' and '8' of the 
disconnect time and the complement of the an 
swer time, respectively, which would be 17 is now 
augmented by 1 to become 18, the 8 of this aug 
mented sum being registered as previously de 
scribed in the elapsed time register of Fig. 46 
and the 1 being carried out by the operation of 
the carry-out-1 relay CO of Fig. 52. 
A circuit is also established from ground Over 

the No. 4 contacts of relay RAD of Fig. 14, con 
ductor 493 of cable 48, the contacts of relay 
COf of Fig. 52, conductor 5282, the No. 4 con 
tacts of relay B of Fig. 49, conductor 490, the 
No. 4 contacts of relay A3 of Fig. 50, the No. 2 
contacts of relay B09, the No. 1 contacts of relay 
A5 of Fig. 50 and conductor 5 (3 to battery 
through the winding of relay A of the "Hour 
computer' register of Figs. 48 and 49. An addi 
tional circuit is also established from ground on 
conductor 522, over the No. 5 contacts of relay 
B of Fig. 49, conductor 490, the No. 5 contacts 
of relay A3 of Fig. 50 and conductor 590, through 
the Winding of relay A of Fig. 49 to battery. 
Relays A) and A of the “Hour computer' cir 
cuit thus become operated to register the tens 
digit “O.' It will be noted that through the 
operation of the carry-out-1 relay CO of Fig. 52 
a digit 1' has been added into the minute tens 
place, so that the addition of the tens digit “1” 
of the disconnect time and the complement '8' of 
the answer time which would be 9 is now alug 
mented by 1 to become 10, of which the 0 is reg 
tered through the operation of the A09 and A0 
relays of Fig. 49, as just described. 

Also a circuit is established froin conductor 
i403, over the contacts of relay CO of Fig. 52, 
over conductor 5202, over the No. 4 contacts of 
relay B of Fig. 49, conductor 4980, the No. 4 
contacts of relay A3 of Fig. 48, the No. 5 contacts 
of relay BC, the No. 4 contacts of relay A5 and 
to battery through the winding of carry-out-1 
relay COf of Fig. 50. 
The “Hour computer' circuit of Figs. 43 and 49 

is provided for adding the hours which may be 
involved in the elapsed time should a conversa 
tion extend over sixty minutes. That is, if an 
hour entry is encountered on the tape between 
the disconnect time and the answer time, then 
it Will be necessary to add one hour or sixty min 
utes in computing the elapsed time. The “Minute 

51, the No. 4 contacts of relay A3, the No. 2 con- 75 tens computer' circuit of Figs. 49 and 50 is ar 
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ranged So that, instead of registering its output 
directly on the register relays of Fig. 46, it is 
registered as just described on the A- relays of 
the "Hour computer' circuit. If no hour entry 
has been encountered on the tape between the 
disconnect entry and the answer entry, the hour 
circuits of Figs. 34 to 37 will cause the operation 
of the B- relays Boe and BG of Fig. 49 to registel 
the digit "0.' When an hour entry has been 
encountered, the hour circuits will cause the 
operation of the B- relays B and B5 to register 
the tens digit “6.” Since the other digits of this 
hour entry are 0 (600) it is not necessary to add 
to the units and tens circuits. If two hour entries 
are encountered or 120 minutes, it is necessary to 
add a digit '2' in the tens place, which is ac 
complished by the operation of the B- relays B 
and B2 of Figs. 48 and 49. Provision is made, of 
course, for adding the digit 1 as a hundreds digit 
in the computation. The manner in which either 
60 or 120 minutes is added will be discussed later. 

It will be assumed that no intervening hour 
entry on the tape has been encountered and that 
therefore relays B0 and BC) have been operated 
over conductors 00 and of cabie 346 under the 
control of relay HRC of Fig. 34 of the hour circuits 
in the manner to be later described. A circuit 
is therefore established fron ground over the 
No. 4 contacts of relay RAD of Fig. 14, conduc 
tor 404 of cable 490, the No. 5 contacts of relay 
BO of Fig. 48, conductor 4898, the No. 3 contacts 
of relay AO. of Fig. 49, conductor 48, over the 
No. 1 contacts of relay Bes) of Fig. 48, conductor 
48C2, the No. 1 contacts of relay. As of Fig. 49 
and conductor of cable 480 to battery through 
the Winding of relay R9 of the “Minute tens 
elapsed time' register of Fig. 46. Another circuit 
is established from ground on conductor 424, 
over the No. 1 contacts of relay B of Fig. 48, 
conductor 433, the No. 5 contacts of relay A of 
Fig. 49 and conductor O of cable 4800 to battery 
through the winding of relay R0 of the "Minute 
tens elapsed time' register. The relays of the 
elapsed time register of Fig. 46 have thus been 
operated to register the elapsed time digits “082' 
for the elapsed time of 08.2 minutes. 
A further circuit is established froii ground 

on conductor 494, over the No. 4 contacts of 
relay BOG of Fig. 48, conductor A894 and the No. 3 
contacts of relay A9) of Fig. 49 to battery through 
the winding of carry-out-0 relay C3. Relay COf 
of Fig. 50 upon operating, as previously deScribed, 
establishes a circuit from ground over its con 
tacts, conductor 502 and to battery through the 
winding of relay CR, f of Fig. 46. A circuit is also 
established from ground over the No. 2 contacts 
of relay HR0 of Fig. 37, conductor 3465 and 
through the Winding of relay Hid of Fig. 47 to 
battery. With relays CR? and HO both operated, 
a circuit is established from ground Over the 
contacts of relay COC of Fig. 49, conductor 4992, 
the No. 2 contacts of relay CRI and the No. 3 
contacts of relay HO to battery through the Wind 
ing of relay CR-A. This relay operates to pre 
pare a circuit for lamp CR, and to prepare a 
check circuit through the operated relays of the 
elapsed time registers and relayS of the COin 
puters. - 

The check circuit may be traced from ground 
over the upper contacts of relay CR-A, over 
the No. 1 back contact of relay H, over the 
No. 1 front contact of relay HO, over the No. 1 
back contact of relay CR0, over the No. 1 front 
contact of relay CR, conductor 4903, the No. 5 
contacts of relay AOO of Fig. 49, the No. 6 back 
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contact of A5, the No. 2 contacts of relay A0, 
the No. 10 contacts of relay A, conductor 4904, 
he No. 10 back contacts of relays A2 and A3 
of Fig. 48, the No. 1 back contact of relay A4, 
the No. 6 contacts of relay B00, the No. 7 back 
contact of relay B5, the No. 9 contacts of relay 
BO, the No. 1 back contact of relay B, the No. 10 
back contact of relay B2, conductor 4905, the 
No. 6 back contact of relay A00 of Fig. 50, the 
No. 5 contacts of Irelay A5, the No. 1 back con 
tacts of relays A9 and Al, the No. 1 back con 
tact of relay A2, the No. 2 contacts of relay 
A3, the No. 1 back contact of relay A4, the No. 6 
contacts of relay 300, the No. 7 back contact 
of relay B5, conductor 5003, the No. 10 back 
contact of relay B0, the No. 10 contacts of relay 
B, the No. 1 back contacts of relays B2 and B3, 
the No. 10 back contact of relay B4, conductor 
5604, the No. 6 back contacts of relay A00 of 
Fig. 52, the No. 5 contacts of relay A5, the No. 1 
back contacts of relays AO and A, conductor 
5203, the No. 1 back contact of relay A2 of Fig. 
5, the No. 2 contacts of relay A3, the No. 1 back 
contact of relay A4, the No. 7 back contact of 
relay B0), the No. 6 contacts of relay B5, the 
No. 10.back contact of relay B0, the No. 11 back 
contacts of relays B, B2 and B3, the No. 9 con 
tacts of relay B4, conductor 503, the No. 6 back 
contact of relay A00 of Fig. 53, the No. 5 con 
tacts of relay A5, the No. 1 back contacts of 
relays A0, A and A2, the No. 2 contacts of relay 
A5, the No. 1 back contact of relay A4, the No. 6 
contacts of relay B00, the No. 7 back contact of 
relay B5, conductor 5302, the lowermost back 
contacts of relays B0, Bi and B2, of Fig. 52, the 
No. 10 contacts of relay B3, the No. 10 back con 
tact of relay B4, conductor 5204, the No. 2 front 
contacts of relay R00 of the register of Fig. 47, 
the No. 2 back contacts of relayS R5, RO and 
R, the No. 2 front contact of relay R2, the No. 3 
back contact of relay R3, the No. 2 back con 
tact of relay R4, conductor 400, the No. 2 back 
contact of relay R90 of the units register of Fig. 
46, the No. 2 front contact of relay R5, the No. 2 
back contacts of relays R0, R and R2, the No. 2 
front contact of relay R3, the No. 2 back contact 
of relay R4, the No. 2 front contact of relay R00 
of the tens register of Fig. 46, the No. 2 back 
Contact of relay R5, the No. 2 front contact of 
relay RC, the No. 3 back contacts of relays Rf, 
R2 and R3, the No. 2 back contact of relay R4, 
and conductor 535 to battery through check 
relay CKB of Fig. 15. This check relay, upon 
operating, establishes the fact that the register 
circuits check properly and that printing of the 
ticket may proceed as Soon as the first line of 
the initial entry has been properly registered. 

Before proceeding with the description of the 
Sensing of the initial entry for a complete call 
and the printing of the ticket, it would appear 
advisable at this time to consider the situation 
in which an hour entry is encountered on the 
tape between the disconnect time and the answer 
time. Then it would be necessary to add one 
or more hours in the computation of the elapsed 
time. To illustrate this condition, it will be as 
Sumed that the disconnect time as registered on 
the registers of Figs. 28 to 30, inclusive, was “122' 
and that the answer time as registered on the 
registers of Figs. 22 to 24, inclusive, was “223.' 
Then, as such a call would encompass an hour 
entry, it would be necessary to add sixty minutes 
to the elapsed time computation to obtain the 
correct elapsed conversational time. 
To register the disconnect time, relays A, A', 
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D and D of Fig. 28 will have been operated to 
register the minute tens digit “1,” relays B, B', 
D and D' of Fig. 29 will have been operated to 
register the minute units digit “2,' and relays 
B, B, D and D' of Fig. 30 will have been Oper 
ated to register the minute tenths digit “2” and, 
in the manner previously described, these regis 
trations are then transferred to the computer 
circuits of Figs. 48 to 53, inclusive, to cause the 
operation of relay Be, Fig. 50, and B, Fig. 49, 
of the “Minute tens computer,' to cause the 
operation of relays B00 and B2, Fig. 51, of the 
“Minute units computer,' and to cause the opera 
tion of relay BOO, Fig. 53, and relay B2, Fig. 52, 
of the “Minute tens computer.” 
To register the answer time, relays B, B, D 

and D' of Fig. 22 have been operated to register 
the minute tens digit “2,” relays B, B, D and 
D' of Fig. 23 have been operated to register the 
minute units digit 2,” and relays D, D, E and 
E of Fig. 24 have been operated to register the 
minute tenths digit “3.” These digit registra 
trations are each subtracted from 9 to secure 
the complements thereof, and in the manner pre 
viously described, the complements of these 
registrations are transferred to the computing 
circuits of Figs. 48 to 53, inclusive. The con 
plements of the registered digits “223' are 776 
and, accordingly, relays A5 and A2 of Fig. 50 of 
the “Minute tens computer' are operated to : 
register the complement digit "7,” relay A2, 
Fig. 51 and relay. A5 of Fig. 52 of the "Minute 
units computer' are operated to register the 
complement digit “7” and relays Ai and A5 of 
Fig. 53 of the “Minute tenths computer', are 
operated to register the complement digit “6.' 
The conjoint operation of relays Ai, A5, BeO 

and B2 of the “Minute tenths computer' is to 
add the minute tenths digits “2 and '6'' to 
gether and to register the sum on the relays of 
the “Minute tens elapsed time' register of Fig. 
47. To accomplish this a first circuit is estab 
lished from ground on conductor 4G, over the 
No. 7 contacts of relay B2 of Fig. 52, conductor. 
5205, the No. 3 contacts of relay Ai of Fig. 53, 
the No. 1 contacts of relay B90 and the No. 2 
contacts of relay A5 to conductor 5 of cable 5389. 
Another circuit is established from conductor 
401, over the No. 5 contacts of relay B2 of Fig. 

52, conductor 5296 and the No. 9 contacts of re 
lay A of Fig. 53 to conductor 4 of cable 5300. 
The grounding of conductors 4 and 5 of cable 
5300 results in the operation of relays R4 and R5 
of the “Minute tenths elapsed time” register of 
Fig. 47 to register the tenths digit '9' of the 
elapsed time. In addition, the connection of 
ground to conductor 40 results in the estab 
lishment of a circuit over the No. 7 contacts of 
relay B2, conductor 525, the No. 3 contacts of 
relay Af, the No. 3 contacts of relay B, the No. 
3 contacts of relay A5 and to battery through 
the winding of carry-out-0 relay CO. The oper 
ation of relay CCO is indicative of the fact that 
the sum of the minute tenths digits is less than 
10 and there is no carry-out into the "Minute 
units computer.” 
The conjoint operation of relays A2, A5, B60 

and B2 of the “Minute units computer' is to add 
the minute units digits “2” and “7” together and 
to register the sum on the relays of the “Minute 
units elapsed time” register of Fig. 46. To ac 
complish this a first circuit is established from 
ground on conductor 402, over the contacts of 
relay COO of Fig. 53, conductor 5303, the No. 3 
contacts of relay B3 of Fig. 51, the No. 3 con 
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tacts of relay A2, the No. 1 contacts of relay B39, 
conductor 5 O2, the No. 2 contacts of relay A5 of 
Fig. 52 and to conductor 5 of cable 5. Al 
other circuit is established from ground on con 
ductor 5303, over the No. 2 contacts of relay B2 
of Fig. 51, the No. 9 contacts of relay A2 and to 
conductor 4 of cable 5. The grounding of 
conductors A and 5 of cable resuits in the 
operation of relays Rá and R5 of the “Minute 
uihits elapsed time' register of iiig. 46 to register 
the units digit '9' of the elapsed tine. In addi 
tion the connection of ground to conductor 53.3 
establishes a circuit over the No. 3 contacts of 
reiay B2 of Fig. 51, the No. 3 contacts of relay A2, 
the No. 3 contacts of relay B3, conductor 504, 
the No. 3 contacts of relay A5 and to battery 
through the Winding of carry-Out-O relay C. 
The operation of Irelay C is indicative of the 
fact that the Sun of the minute units digits is 
less than 10 and that there is no carry-out into 
the “Minute tens computer.' w 
The conjoint operation of relays A3, A5, B00 

and B of the “Minute tens computer' is to add 
the minute tens digits '1' and '7' together and 
to register the Sun in the relays of the 'Hour 
computer' of FigS. 48 and 49. To accomplish 
this a first circuit is established from ground on 
conductor 423, over the No. 8 contacts of relay 
B of Fig. 49, conductor 4906, the No. 3 contacts 
of relay A2 of Fig. 50, the No. 1 contacts of relay 
BC, the No. 2 contacts of relay A5 and conductor 
505 to battery through the winding of relay A5 
of the “Hour computer' of Fig. 49. A circuit is 
also established from ground on conductor 493, 
over the contacts of relay C of Fig. 52, conduc 
to 52 s, the No. 2 contacts of relay B of Fig. 49, 
conductor 499, the No. 8 contacts of relay A2 of 
Fig. 50 and conductor 56 to battery through 
the winding of relay A3 of Fig. 48 of the “Hour. 
computer. RelayS A3 and A5 of the computer 
have therefore been operated. In addition, a 
circuit is established from ground on conductor 
493, over the No. 8 contacts of relay Bf of Fig. 

49, conductor 4906, the No. 3 contacts of relay A2 
of Fig. 50, the No. 3 contacts of relay B00, the 
No. 3 contacts of relay A5 and to battery through 
the winding of carry-out-0 relay C. Relay 
C30 operates to indicate that the sum of the min 
ute tens digitS is less than 10 and that there is no 
carry-out into the “Hour computer.” 

It has been assumed that there has been an 
hour entry intervening between the answer and 
disconnect entries and that therefore the HR, 
relay of Fig. 34 in the hour circuits has been 
operated to cause connection of ground over its 
Nos. 2 and 3 contacts to conductors and 5 of 
cable 34t C and thereby to cause the operation of 
relays Bi and B5 of Fig. 48 of the “Hour com 
puter' to register the tens digit “6” of the inter 
vening hour. The conjoint operation of relays 
A3, A5, B and B5 is to add the minute tens digit 
'8' brought over from the “Minute tens com 
puter' to the digit “6” brought over from the 
hour circuits and to cause the registration of 
this sum in the “Minute tens elapsed time' 
register of Fig. 46. To accomplish this, ground 
on conductor 404 is applied over the No. 3 con 
tacts of relay B of Fig. 48, the No. 3 contacts of 
relay A3, the No. 1 contacts of relay B5 of Fig. 48, 
conductor 4805, the No. 1 contacts of relay A5 of 
Fig. 49 and to the conductor of cable 48. A 
circuit is also established from conductor 404, 
over the No. 2 contacts of relay B of Fig. 48, 
and the No. 9 contacts of relay A3 to conductor 4 
of cable 480. Thereupon relays R) and R4 of 
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the "Minute tens elapsed time' register of Fig. 46 
are operated to register the tens digit “4.' The 
elapsed time registers have now been Operated to 
register the elapsed time "499.' 
A further circuit is established from ground On 

conductor 404, over the No. 4 contacts of relay 
B5 of Fig. 48, conductor 4855, the No. 4 contacts 
of relay A5 of Fig. 49 and to battery through the 
winding of carry-out-f relay COf. Relay C00 of 
Fig. 50, upon operating, establishes a circuit from 
ground over its contacts and over conductor 5091 
to battery through the winding of relay CR0 of 
Fig. 47 to indicate the fact that there is no carry 
out from the “Minute tens computer.' Also a 
circuit is established from ground over the No. 1 
contacts of relay HR of the hour circuit.S of Fig. 
34, conductor 346 and to battery through the 
winding of relay HG of Fig. 47. With relaySCR0 
and HO operated a circuit is established from 
ground over the contacts of relay Cel of Fig. 49, 
conductor 4908, the No. 3 contacts of relay CR0, 
the No. 4 contacts of relay HO and to battery 
through the winding of relay CRA. Relay CRA 
operates to prepare the circuit of lamp CR? and 
to apply ground over its upper contacts to the 
check circuit. This check circuit extends over 
contacts of the operated relays HO, CR0, the con 
tacts of relays of the computers and relays of the 
elapsed time registers and through the Winding 
of relay CKB of Fig. 15 if the check circuit is 
completed as it should be. 

It will now be assumed that the computing cir 
cuits have functioned as just described to cause 
the registration of the minute tens digit '9' and 
the minute units digit '9' in the elapsed time 
registers of Figs. 46 and 47 and that the "Minute 
tens computer' has caused the Operation of relays 
A3 and A5 of the “Hour computer' and that no 
intervening hour registration has been encoun 
tered between the answer and disconnect time 
entries. Under these circumstances the HRO re 
lay of Fig. 34 will be operated and will cause the 
operation of the B00 and B0 relays of the 'Hour 
computer.' The conjoint operation of the re 
lays A3, A5, BGO and B0 is to add the tens digit 
'8' brought over from the "Minute tens con 
puter' and the digit “0” brought over from the 
hour circuit. To accomplish this a circuit is eS 
tablished from ground on conductor 404, Over 
the No. 8 contacts of relay B0 of Fig. 48, the No. 3 
contacts of relay A3, the No. 1 contacts of relay 
B00, conductor 4892, the No. 2 contacts of relay 
A5 of Fig. 49 and to conductor 5 of cable 4800. 
A second circuit is established from ground On 
conductor 404, over the No. 1 contacts of relay 
BO of Fig. 48 and over the No. 8 contacts of relay 
A3 to conductor 3 of cable 4800. The grounding 
of conductors 3 and 5 of cable 4800 causes the 
operation of relays R3 and R5 of the "Minute 
tens elapsed time' register of Fig. 46 to register 
the digit '8' and thus the total elapsed time reg 
istered is “899.' 

In addition a circuit is established from ground 
on conductor 404, over the No. 8 contacts of 
relay BO of Fig. 48, over the No. 3 contacts of 
relay A3, the No. 3 contacts of relay B00, con 
ductor 480, the No. 3 contacts of relay A5 and to 
battery through the winding of relay COO of Fig. 
49. With relay HR0 of the hour circuits, Fig. 34, 
operated a circuit is established from ground over 
the No. 2 contacts of such relay, over conductor 
3406 and to battery through the winding of relay 
HO of Fig. 47. Relay COO of Fig. 50, upon op 
erating, has also established over conductor 500 
the circuit of relay CR0 of Fig. 47. Thus With re 
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lays HO and CR0 operated, a circuit is established 
from ground over the contacts of relay COO of Fig. 
49, over conductor 4902, over the No. 2 contacts 
of relay CRD and over the No. 2 contacts of relay 
H0 to battery through the winding of relay CR0A. 
Relay CR0A thereupon operates to light lamp 
CRO and to establish a circuit from ground over 
its lower contacts and conductor 470 to battery 
through the Winding of alarm relay AL of Fig. 4, 
which latter relay then operates to operate visual 
and audible alarms. The lighting of lamp CR0 
and the Operation of the alarmS is an indication 
that the computation of the elapsed time was not 
complete and that the registered elapsed time 
'899’ is not accurate. 
As a further illustration it will be assumed that 

two hour entries are encountered on the tape be 
tween the disconnect time and the answer time 
and that it is therefore necessary to add two 
hours to the elapsed time registration. To illus 
trate this condition it will be a SSumed that the 
disconnect time as registered on the registers of 
Figs. 28 to 30, inclusive, was "122' and that the 
answer time as legistered on the registers of Figs. 
22 to 24, inclusive, was "523.' Then as such a call 
would encompass two hour entries it would be 
necessary to add 120 minutes to obtain the correct 
elapsed conversational time. 
To register the disconnect time, relays A, A, D 

and D' of Fig. 28 will have been operated to reg 
ister the minute tens digit “1,' relays B, B, D 
and D' of Fig. 29 will have been operated to reg 
ister the minute units digit “2,' and relays B, B', 
D and D' of Fig. 30 will have been operated to 
register the minute tens digit '2' and, in the 
manner previously described, these registrations 
are then transferred to the computer circuits of 
FigS. 48 to 53, inclusive, to cause the operation of 
relays B00, Fig. 50, and B, Fig. 49, of the "Minute 
tens computer,' to cause the operation of relays 
B00 and B2 of Fig. 51 of the “Minute units com 
puter,' and to cause the operation of relay B00, 
Fig. 53, and relay B2, Fig. 52, of the “Minute tenths 
computer.' 
To register the answer time, relays C, C, D 

and D' of Fig. 22 will have been operated to reg 
ister the minute tens digit "5,' relays B, B', D 
and D' of Fig. 23 will have been operated to 
register the minute units digit "2' and relays B, 
B, E and E' of Fig. 24 Will have been operated 
to register the minute tenths digit “3.' These 
digit values are each subtracted from 9 to Secure 
the complements thereof and, in the manner pre 
viously described, the complements of these digit 
registrations are then transferred to the com 
puting circuits from Figs. 48 to 53 inclusive. The 
complements of the registered digits “523' are 
476 and, accordingly, relays A96 and A4 of Fig. 
50 of the "Minute tens computer' are operated 
to register the complement digit “4,' relays A2 
Fig. 51 and A5 Fig. 52 of the "Minute units com 
puter' are operated to register the complement 
digit '7' and relays A? and A5 of the "Minute 
tenths computer' of Fig. 53 are operated to reg 
ister the complement digit '6.' 
The conjoint operation of relays A, A5, B00 

and B2 of the “Minute tenths computer' is to 
add the minute tenths digit '2' and '6'' together 
and to register the sum in the relays of the 
“Minute tenths elapsed time' register of Fig. 47. 
To accomplish this, ground is applied to con 
ductor 5 of cable 5300 over conductor 40 , the 
No. 7 contacts of relay B2 of Fig. 52, conductor 
5205, the No. 3 contacts of relay A of Fig. 53, 
the No. 1 contacts of relay BOO and the No. 2 
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contacts of relay A5. to conductor. 5 of cable 
5300. Another ground is applied to conductor 
4. of cable 53G 3- from conductor f40? - over the 
No. 5 contacts of relay. B2 of Fig. 52, over con 
ductor 5206 and over the No. 9 contacts of relay 
A? of Fig. 53 to conductor 4 of cable 530G. The 
grounding of conductors. 4 and 5 of cable. 530 
results in the operation- of relays R4 and R5 of 
the “Minute tenths elapsed time' register of Fig. 
47 to register the tenths digit '9' of the elapsed. 
time. In addition, the connection of ground to 
conductor 48 results in the establishment of 
a circuit over the No. 7 contacts of relay B2, 
conductor 5205; the No. 3 contacts of relay A, 
the No. 3 contacts of relay. B0, the No. 3 Con 
tacts of relay A5 and to battery through the 
Winding of carry-out-0 relay. CE. The Opera 
tion of relay CO2 is indicative of the fact that the 
sum of the minute tenths digitS is less than 10 
and that there is no carry out into the "Minute 
units computer.' 
The conjoint operation - of relays A2, A5, B, 

and B2 of the “Minute units computer' is to 
add the minute units digits “2' and “7” together 
and to register, the sum in the relays of the 
“Minute units elapsed time' register of Fig. 46. 
To accomplish this, ground - is applied to coll 
ductor 5 of cable 500 from ground on conductor 
1432, over the contacts of relay C90 of Fig. 53, 
conductor 5303, the No. 3 contacts of relay B3 
of Fig. 51, the No. 3 contacts of relay A2, the 
No. 1 contacts of relay BG, conductor 502 and, 
the No. 2 contacts of relay A5 of Fig. 52 and to 
conductor 5 of cable 5 i2). Another ground is 
applied to conductor 4 of cable 5 fee from ground 
on conductor 5363, over the No. 2 contacts of 
relay B2 of Fig. 5i, and the No. 9 contacts of 
relay A2 and to conductor 4 of cable 5 fee. The 
grounding of conductors 4 and 5 of cable 509 
results in the operation of relayS R4 and R5 of 
the “Minute units elapsed time' register of Fig. 
46 to register the units digit '9' of the elapsed 
time. In addition, the connection of ground to 
conductor 5303 establishes a circuit over the No. 
3 contacts of relay B2 of Fig. 5i, the No. 3 con 
tacts of relay A2, the No. 3 contacts of relay B68, 
conductor 5 , the No. 3 contacts of relay A5 
and to battery through the winding of cairy 
out-0 relay C85. The operation of relay C0 is 
indicative of the fact that the sum of the minute 
units digits is less than 10 and that there is no 
carry out into the "Minute tens computer.' 
The conjoint operation of relays AD3, A4, B6 

and B of the “Minute tens computer' is to add 
the minute tens digits '4' and '1' together and 
to register the sum in the relays of the "Hour 
computer' of Figs. 43 and 49. To accomplish 
this, a first circuit is established from ground 
over conductor $03, the No. 9 contacts of relay 
B of Fig. 49, conductor 490, the No. 4 contacts 
of relay A4 of Fig. 50, the No. 2 contacts of relay 
BG G, the No. 2 contacts of relay A50 and con 
ductor 5035 to battery through the winding of 
relay A5 of the “Hour computer' of Fig. 49. A 
circuit, is also established from ground on Con 
ductor 403, over the contacts of relay COO of 
Fig. 52, over conductor 520, the No. 2 contacts 
of relay Bi of Fig. 49, conductor 490, the No. 5 
contacts of relay A4 of Fig. 50 and conductor 
5 to battery through the winding of relay 
Ace of Fig. 49. Relays AO and A5 of the "Hour 
computer' therefore are operated. In addition, 
a circuit is established from ground on Conduc 
tor iO3, over the No. 4 contacts of relay B0 of 
Fig, 50, the No. 3 contacts of relay A00 and to 

5 

25 

40 

50 

5 5 

60 

70 

54 
battery through the winding of the carry-out-0 
relay C of Fig. 50: Relay. COO operates to in 
dicate the fact that the Sum of the minute tens 
digitS is less than 10 and that there is no carry 
out into the "Hour computer.' 

It has been assumed that there have been two 
hour entries intervening between the answer and 
disconnect entries and that therefore the HR2 
relay of Fig. 34 in the hour circuits has been 
operated and caused the connection of ground 
over its NOS. i- and 3 contacts to conductors 3 and 
2 of cable 339 and to thereby cause the opera 
tion of relays B3 and B2 of the 'Hour con 
puter' to register the tens digit '2' of the 120. 
ininutes intervening time. The conjoint opera 
tion of relays A6, A5, B68 and B2 of the “Hour 
computer' is to add the minute tens digit “5' 
brought over from the "Minute tens computer' 
to the digit, '2' brought over from the hour cir 
cuits, and to cause the registration of the Sunn 
in the “Minute tens - elapsed time' register of 
Fig. 46. To accomplish this, ground on con 
ductor & 4 is applied over the No. 1 contacts 
of reiay. B2 of Fig. 48, over conductor. 439, the 
No. 7 contacts of relay A and to conductor. 2 
of cable 4880. Ground-on conductor 404 is also 
applied over the No. 5 contactS of relay B2 of 
Fig. 48, conductor 4888, the No. 3 contacts of 
relay AG of Fig. 49, conductor. 483, the No. 1 
contacts of relay B36 of Fig. 48, conductor 4802, 
the No. 2 contacts of relay A5-of-Fig. 49 and to 
conductor 5 of cable 4880. The grounding of 
conductors 2 and 5 of cable 4880 results in the 
operation of relayS R2, and R5 of the “Minute 
tens elapsed tinne' register of Fig. 46 to register 
the tens digits “7.' The elapsed time registers 
have now been set to register the elapsed time 
“799.' 
A further circuit is established from ground on 

conductor 404, over the No. 5 contacts of relay 
B2 of Fig. 48, conductor 4808, the No. 3 contacts 
of relay A0 of Fig. 49, conductor 480, the No. 3 
contacts of relay B00 of Fig. 48, conductor 48 0, 
the No. 3 contacts of relay A5 of Fig. 49 to bat 
tery through the winding of relay C)0 of Fig. 50. 
Relay C0, upon operating, establishes a circuit. 
from ground over its contacts and conductor 
5607 to battery through the winding of relay CR0. 
of Fig. 47, and indicates the fact that there is 
no carry-out from the "Minute tens computer.' 
A circuit is also established from groundi, over 
the No. 2 contacts of relay HR2 of the hour cir 
cuits in Fig. 34, conductor 3407 and to battery 
through the winding of relay H of Fig. 47. With 
relays CR0 and H operated, a circuit is estab 
lished from ground over the contacts of relay 
C08 of Fig. 49, conductor 4982, the No. 2 con 
tacts of relay CR0, the No. 2 contacts of relay H 
and to battery through the winding of relay 
CRA of Fig. 47. Relay CRA, upon operating, 
prepares the circuit of lamp CR, and applies 
ground over its upper contacts, over the No. 1 
front contact of relay H, over the No. 1 back 
contact of relay H, the No. 1 front contact of 
relay CRE), the No. 1 back contact of relay CR 
and thence over contacts of the operated relays 
of the computers, the relays of the elapsed time 
registers and thence to battery-through the wind 
ing of relay CKB of Fig. 15, if the check circuit, 
is completed as it should be. 
As a still further illustration, it will be as 

sumed that two hour entries are encountered on 
the tape between the disconnect time and the 
answer time entries and that the disconnect tiline 
is registered on the registers of FigS. 28 to 30 ii 
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clusive as "122' and that the answer time as 
registered on the registers of Figs. 22 to 24 was 
'055.' Then as Such a call would encompass two 
hour entries it would be necessary to add 120 
minutes in the computation of the elapsed time. 
The disconnect time is registered and trans 

ferred to the computer in the manner previously 
described, resulting in the operation of relays 
BO Fig. 50 and Bi Fig. 49 of the "Minute tens 
Computer,' in the operation of relays. B06 and 
B2 of Fig. 51 of the "Minute units computer' 
and in the operation of relay BOG Fig. 53 and 
relay B2 Fig. 52 of the "Minute tenths com 
puter.' 
To register the answer time, reiays A, A, B 

and B' of Fig. 22 Will have been operated to reg 
ister the minute tens digit “0,' relays C, C', D 
and D' of Fig. 23 will have been operated to reg 
ister the minute units digit “5” and relays C, C, 
D and D' of Fig. 24 will have been operated to 
register the minute tens digit "5.' These digit 
values are each Subtracted from 9 to Secure the 
complements thereof and in the manner pre 
viously described, the complements of these digit 
registrations are transferred to the computer 
circuit.S of FigS. 48 to 53 inclusive. The comple 
ment of the registered digits "055' are 944 and, 
accordingly, relays A4 and A5 of Fig. 50 of the 
"Minute tens computer' are operated to register 
the complement "9,' relays Ato of Fig. 52 and 
relay A4 of Fig. 51 of the 'Minute units con 
puter' are operated to register the complement 
digit '4' and relays A00 and A4 of Fig. 53 of 
the "Minute tenths computer' are operated to 
register the complement digit “4.' 
The conjoint operation of relays AO), A4, B00 

and B2 of the "Minute tenths computer' is to 
add the minute tenths digits '2' and '4' to 
gether and to register the sum in the relays of 
the "Minute tenths elapsed time' register of Fig. 
47. To accomplish this ground over conductor 
f 40 is applied to conductor 5 of cable 5353, over 
the No. 9 contacts of relay B2 of Fig. 52, con 
ductor 5208, the No. 4 contacts of relay A4 of 
Fig. 53, the No. 2 contacts of relay B03, the No. 2 
contacts of relay A09 and to conductor 5 of cable 
5360, and ground on conductor 40 is further 
applied to conductor 2 of cable 530), over the No. 
5 contacts of relay B2, Fig. 52, conductor 5206, 
the No. 7 contacts of relay A4, Fig. 53 and to 
conductor 2 of cable 5300. The grounding of 
conductors 2 and 5 of cable 5300 results in the 
operation of relays R2 and R5 of the "Minute 
tenths elapsed time' register of Fig. 47 to regis 
ter the tenths digit '7' of the elapsed time. In 
addition, the connection of ground to conductor 
40i results in the establishment of a circuit over 

the No. 4 contacts or relay B00 of Fig. 53, the No. 
3 contacts of relay AO and to battery through 
the Winding of carry-out-0 relay C20. The oper 
ation of relay C80 is indicative of the fact that 
the sum of the minute tenths digitS is leSS than 
10 and that there is no carry-out into the 'Min 
ute units computer.' 
The conjoint operation of relays A80, A4, B60 

and B2 of the “Minute units computer' is to add 
the minute units digits '2' and '4' together and 
to register the Sun in the relays of the 'Minute 
units elapsed time' register of Fig. 46. To ac 
complish this ground on conductor 462 is ap 
plied to conductor 5 of cable 500, over the No. 9 
contacts of relay B2 Fig. 51, the No. 4 contacts 
of relay A4, the No. 2 contacts of relay B00, con 
ductor 5:05 and the No. 2 contacts of relay A00 
to conductor 5 of cable 500, Ground on con 
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ductor 4f02 is further applied to conductor of 
cable 500, over the contacts of relay COO of Fig. 
53, conductor 5303, the No. 2 contacts of relay 
B2 Fig. 5i and the No. 6 contacts of relay A4 to 
conductor of cable 500. The grounding of 
conductors and 5 of cable 500 thus results in 
the operation of relays R and R5 of the "Min 
ute units elapsed time' register of Fig. 46 to reg 
ister the units digit “6” of the elapsed time. In 
addition, a circuit is established from ground on 
conductor 462, over the No. 4 contacts of relay 
BOG of Fig. 51, conductor 506 and the No. 3 con 
tacts of relay A00 of Fig. 52 to battery through 
the winding of the carry-out-0 relay of Fig. 52. 
The operation of relay COO is indicative of the 
fact that the sum of the minute units digitS is 
less than 10 and that there is no carry-out into 
the "Minute tens computer.' 

ihe conjoint operation of relays A4, A5, B99 
and B of the “Minute tens computer' is to a dict 
the minute tens digits “1' and '9' and to regis 
ter the surn in the A-relays of the "Hour con 
puter.” To accomplish this a first circuit is 
established from ground on conductor (403, over 
the No. 9 contacts of relay B, Fig. 49, conductor 
49 G, the No. 4 contacts of relay A4 of Fig. 50, 
the No. 2 contacts of relay B50, the No. 1 coin 
tacts of relay A5 and conductor 500 to battery 
through the winding of relay A08, Fig. 49, of the 
“Hour computer.' A second circuit is established 
from ground on conductor 43, over the Con 
tacts of relay C33 of Fig. 52, conductor 526, the 
No. 2 contacts of relay B of Fig. 49, conductOl' 
5937, the No. 5 contacts of relay A4 of Fig. 50 
and conductor 500 to battery through the Wind 
ing of relay A0, Fig. 49, of the "Hour computer." 
Relays. At and A3 of the "Hour computer' have 
therefore been operated. In addition a circuit is 
established from conductor 493, over the No. 9 
contacts of relay B of Fig. 49, conductor 49, the 
No. 4 contacts of relay. A? of Fig. 50, the No. 5 Con 
tacts of relay BO, the No. 4 contacts of relay Ai 
and to battery through the Winding of carry-out 
relay CO of Fig. 50. The operation of relay COA 
is indicative of the fact that the Sun of the lin 
ute tens digits '1' and '9' was 10 and that a 
digit '1' should be carried out into the 'Hour 
computer.' 

it has been assurned that there have been tWO 
hour entries intervening between the ainSWer and 
disconnect time and that therefore the HR2 
leay of Fig. 34 has been operated and caused 
the operation of relays B09 and B2 of the "Hour 
computer' in the manner previously described. 
The conjoint operation of relays AG), A, B} i and 
B2 of the “Hour computer' is to add the minute 
teins digit '0' brought over from the 'Minute tens 
computer' to the digit “2' brought over from the 
hour circuits and to cause the registration of the 
sum in the “Minute tens elapsed time' register of 
Eig. 46. To accomplish this, ground on conductor 

is connected over the No. 5 contacts of re 
iay B2 of Fig. 48, conductor 4808, the No. 3 con 
tacts of relay A of Fig. 49, conductor 480i, the 
No. 1 contacts of relay B9 of Fig. 48, conductol 
482 and the No. 1 contacts of relay A3) of Fig. 
49 to conductor of cable 480). Ground on con 
ductor 494 is also applied, over the No. 1 con 
tacts of irelay 32 of Fig. 48, conductor 489, the 
No. 7 contacts of relay A and to conductor 2 of 
cable 488. The grounding of conductors C) and 
2 of cable 880 results in the operation of relays 
Rii) and R2 of the "Minute tens elapsed tine' 
register of Fig. 46 to register the tens digit "2." 
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The elapsed time registers have now been Op 
erated to register the elapsed time “267.' 
A further circuit is established fron ground 

on conductor 494, over the No. 4 contacts of re 
lay BCO of Fig. 48, over conductor 4804 and over , 

...the No. 3 contacts of relay A90 of Fig. 49 to b3t 
tery through the winding of carry-Out-0 relay 
CO of Fig. 49. Relay CO of Fig. 50, upon op 
erating, establishes the circuit fron ground OWei 
its contacts. ... and conductor 52 to battery. 
through the winding of relay CR of Fig. 47. A. 
circuit is also. established from ground over the 
No. 2 contacts of relay HR2 of Fig. 34, over co 
ductor 347 and to battery through the widing 
of relay H of Fig. 47. With relays CRi and HE'. 
operated, a circuit is established fron ground 
over the contacts of relay CO of Fig. 49, over coin 
ductor. 4902, over the No. 2 contacts of relay CR 
and over the No. 3 contacts of relay H to bat. 
tery through the winding of relay CR2A which 

- Operates to indicate that a digit '2' has been 
carried over into the hundreds place for the 

... elapsed time instead of the correct digit "l.' Re 
lay CR2A closes the circuit to light, the lamp CR 
and establishes, the circuit over conductor 
for the alarm relay. All of Fig. 4, which causes 
the operation of visible and audible alarms. The 
lighting of lamp CR2 indicates that the carry 
out digit, '2' was greater than '1' and the elapsed 
time was greater than 99.9 minutes or the maxi- 3 
nun elapsed time for which the message ticketer 
is arranged to print. 
'Sensing the first line of the initial call entry 
In the meantime, the reader has proceeded to 

sense the tape record for the first line of the 
initial call entry. It will be assuined that the 
entry is a two line, entry of a "bulk-billed' call 
and that therefore a perforation will be punches 
in the...ac. position of the tape, resulting in the 

- operation of the A3 reader relay in the Yan:le: 
previously described. At the same time the 
reader, relays of Figs. 7, 8, 9 and 10 will be op 

... erated in accordance with the perforations for 
the B, C, D, E and F digits of the first line of 
the initial entry. It will be assumed that the 
record tape is perforated for a B digit '1' for 
the second digit of the control entry, for a C digit 
'2' for the index entry, for a digit “1” indica 
tive of an individual line entry and for E and 3 
digits “7' and '1'. for the district number entity. 
Thus the line of perforations across the tape 
would be “3:2171.' As previously stated the pe 
foration for the A digit '3' has caused the or 
eration of reader relay A3. The perforation; 
for the B digit Will cause the operation of reader 
relays BA, B2A, B D and B2D of Fig. , the 
perforations for the C digit will cause the op 
eration of reader relays CB, C2B, CD and CET 
of Fig. 8, the perforations for the ID digit wili 
cause: the operation of reader relaySDA and DR 
of Fig. 9, the perforations for the E digit will 
cause the operation of the reader relays EB and 
EC of Fig. 9 and the perforations for the F digit 
Will cause the operation of the reader relays FA 
..and ED of Fig. 10. 
With reader relay A3, operated in response to 

sensing the record for the first control entry 
digit “3,’ a circuit is established for relay if: 
of Fig. 6, over conductor 63, the No. 1 back 
contact of relay - CE, conductor 57 of cable 
f56, the No. 5 back contact relay NUC of Fig. 14, 
conductor 598 of cable (590, the No. 1 back 
contact of relay A2 of Fig.5, the No. 7 contacts of 
relay A3, conductor 504, the No. 2 contacts of 
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relay TD of Fig. 4, conductor 252 of cable: 250 
and to ground Over the can contacts. C5. Of the 
reader. Relay LK operates, locks in a circuit 
from battery through its winding to conductor 
f58 of cable 5, thence over the No. 1 back 
contact of relay A2, conductor 50, over ... the 
No. 5 contacts of relay LK, through resistance 
$35, over the No. 1 back contact of l'elay L2A, 
conductor S36 and to ground over the No. 1 con 
tacts of relay ACO of Fig. 5. On operating, relay 
T.K establishes a circuit from ground - over, its 
No. 6 contacts, conductor 633, the No. 8 back 
contact of relay LK2, conductor 505, the No. 1 
back contacts of relays B2B and B2C of Fig. 7, 
the No. 2 contacts of operated relay B2A, the 
No. 2 contacts of operated relay B2D, the No. 1 
back contact of relay B2E, conductor 64 and 
to battery through the Winding of relay N2 
of Fig. 6. Relay LN2, upon operating, locks over 
its upper contacts and through resistance 632 
to ground over the No. 6 contacts of relay LK?, 
and establishes a circuit from its locking ground, 
over its upper contacts and conductor 65 of 
cable 650 to battery through the winding of relay 
BLK of Fig. 17, to inform the ticketer control 
circuit that the call is a two line entry local 
or bulk-billed call. 
A check circuit is now established from ground 

over the can contacts C9 of the reader, con 
ductor 242 of cable 240, the No. 3 contacts of 
relay TD, the No. 5 contacts of alarm relay. AL, 
conductor 44 ?, the No. 5 contacts of operated 
relay FA of Fig. 10, the No. 1.-back contact of 
relay FB, the No. 2 back contact of relay FC, 
the No. 3 contacts of operated relay FD, the No. 1 
back contact of relay FE, conductor 9, the 
No. 6 back contact of relay EA of Fig. 9, the 
No. 7 contacts of operated relay EB, the No. 3 
contacts of operated relay EC, the No. 1 back 
contact of relay ED, the No. 1 back contact of 
relay EE, the No. 5 contacts of operated relay 
DA, the No. 1 back contact of relay DB, the 
No. 2 back contact of relay DC, the No. 3 con 
tacts of operated relay DD, the No. 1 back con 
tact of relay DE, conductor 92, the No. 6 back 
contact of relay C2A, the No. 8 back contact 
of relay C2B, the No. 8 contacts of Operated 
relay C2C, the No. 3. contacts of operated relay 
C2D, the No. 1 back contact of relay - C2E, over 
conductor 86, the No. 5 contacts of operated 
relay BIA of Fig. 7, the No. 1 back contact of 
relay BIB, the No. 2 back contact of relay BC, 
the No. 3 contacts of operated relay BD, the 
No. 1 back contact of relay BE, conductor 90 
of cable 9ee, the inner lower back contact of 
relay DIS of Fig. 15, the inner lower back con 
tact, of relay AD, the back contact of relay NFP, 
the back contact of relay CL, the lower back con 
tact of relay CC, conductor 50 f of cable 300, 

60 the No. 2 back contact of reader relay Ai of 
Fig. 5, the No. 2 back contact of relay LK2, the 
No. 4 contacts of operated relay A3, the No. 3 
back contact of relay A2, conductor 503, the No. 4 
contacts of operated reader relay BID of Fig. 7, 

65 the No. 2 contacts of operated relay BIA, the 
normal contacts of key EN, conductor 706, the 
No. 6 back contact of relay CIA of Fig. 8, the 
No. 7 contacts of operated relay C.B, the No. 2 
back contact of relay CiC, the No. 3 contacts 

70 of operated relay CD, the No. 1 back contact 
of relay CE, the No. 4 contacts of relay CB, 
the No. 7 contacts of relay CiD, the normal cont 
tact of key IN2, conductor 621 and to battery 
-through the windings of connector relays. CL, 

is CL2 and CL3. Thus assuming that only one 
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reader relay in the A digit group and two relays 
of the B, C, D, E and F reader groups have 
been operated, the calling line ently connect31' 
relays of Fig. 1 Will operate. 
Connector relays Cif and Cf.5 Will be oper 

ated in parallel with relays CL , CL2 and Ci.3 
Over an extension of conductor 62, the No. 5 
back contact of relay DSR, of Fig. 13, conductor 
308, the No. 1 back contact of reiay DAB of 

Fig. 16, conductor 635 and through the wind 
ings of the Cié and Ci3 relays if the anSWer 
time entry has not been registered and relay 
DAB is not operated. If the answer tine has 
been registered, then it does not becCne neceS 
sary to register the day and hour with the 
initial entiy. If it has been aSSuined that the 
answer time has been registered aid reiay AB 
has therefore baen operated indicative of an 
answered call, relays C, and CLS will not 
operate. The day and hour data, supplied from 
register relays in the day and Oul circuits 
through the operation of connector relays C. 
and CL5, need be registered with the initial 
entry registration only When tickets covering 
“don’t answer,” “busy' and “stiraddle' calls are 
to be printed and when the answer time day 
and hour data are not available. 
With the connector relay CL now operated 

and reader relays BSA and its of Fig. 7 operated 
to register the 8 digit “i,’ indicating that there 
is a second line for the initial entry, circuits are 
established from ground over the lower contacts 
of relays BA and BJ, conductors and 4 
of cable 99, the Nos. 1 and 4 contacts of con 
nector relay CL, conductors 423 and 5934 of 
cable 4000 and to battery through the Windings 
of relays A and iD of the "Line entry B digit’ 
register of Fig. 40. These relays thereupon oper 
ate and lock over their inner upper contacts, 
conductor 23 of cable 423 and to gi'Olid over 
the No. 1 contacts of relay RCA of Fig. 14. 
Relay CT., with reader relays CB aind CD of 
Fig. 8 operated to register the index digit '2,' 
establishes circuits from ground over the lower 
contacts of relays C B and CD, conductors 882 
and 894 of cable 888, the Nos. 7 and 9 contacts of 
relay CL, conductors 42 and 4 34 of cable 
40 and to battery through the windings of 
relays B and D of the “Line entry C digit' register 
of Fig. 41. These relays thereupon operate and 
lock over their inner upper contacts, conductor 
4232 of cable 423 and to ground over the No. 2 
contacts of relay RCA of Fig. 14. 
With coninector relay CL2 and reader relays 

DA and DD of Fig. 9 operated to registel' the i) or 
party identification digit '1' circuits are estab 
lished from ground over the lower contacts of 
relays DA and CD, conductors S2 and 924 of 
cable 92, the Nos. 1. and 4 contacts of relay CL2, 
Conductors 4 and & of cable if to bat 
tery through the Windings of relays A and D of 
the “Line entry D digit' register of Fig. 41. These 
relays thereupon operate and lock over their 
inner upper contacts, over conductor (233 of 
cable 423 and to ground over the No. 3 contacts 
of relay RCLA of Fig. 14. Also relay CL2, with 
reader relays EB and EC of Fig. 9 operated to 
register the E or district tens digit “7,' estab 
lishes circuits from ground over the lower con 
tacts of relays $2B and EC, conductors 942 and 
933 of cable 349, the Nos. 7 and 8 contacts of re 
lay CL2, conductors 4232 and 4293 of cable A220 
and to battery through the windings of reiays B. 
and C of the “Line entry E digit' register of 
Fig. 42. These relays thereupon operate and lock 
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over their inner upper contacts and conductor 
A 234 of cable A23 to grouild over the No. 4 COn 
tacts of relay RCLA of Fig. 14. 
With connector relay CL3 and reader relays 

FA and FD of Fig. 10 operated to register the F 
district units digit "1,' circuits are established 
from ground over the lower contacts of relays 
FA and FD, conductors 33 and 634 of cable 
330, the Nos. 1 and 4 contacts of relay CL3, coin 

ductors 2 and 24 of cable 32 and to bat 
tery through the windings of relaySA and D of 
the “Line entry F digit' register of Fig. 42. These 
relays thereupon operate and lock over their 
inner upper contacts and conductor 4235 of cable 
E23 to ground over the No. 5 contacts Of Irelay 
RCLA of Fig. 14. Relay CT3 also establishes a, 
circuit extending fron ground over the No. 3 
contacts of relay LK of Fig. 6, conductor 628 of 
cable 526, the No. 6 contacts of relay CL3 and 
over conductor 629 of cable 620 through the Wind 
ing of relay MLE of Fig. 5 to battery. Relay MLE 
operates preparatory to the conti'ol of the CI - 
relays of Fig. 11, over the contacts of reader relay 
A for controlling the registration of the Supple 
mentary lines of the initial line entry. Relay 
MLE locks over its No. 2 contacts, conductor 628 
and to ground over the No. 3 contacts of relay 
LK of Fig. 6. 
A checking circuit is now established to deter. 

mine if two relays, and only two, of each of the 
digit registers of Figs. 40 to 42 inclusive have been 
operated. This circuit may be traced from 
ground over the No. 1 back contact of relay E of 
the “Line entry B digit' register of Fig. 40, the 
No. 3 contacts of Operated relay D, the No. 2 back 
contacts of relays C and 8, the No. 7 contacts of 
operated relay A, conductor 4905, the No. 1 back 
contact of relay E of the “Line entry C digit’ 
register of Fig. 41, the No. 3 contacts of operated 
relay D, the No. 2 back contact of Irelay C, the 
No. 9 contacts of operated relay B, the No. 8 back 
contact of relay A, the No. 1 back contact of relay 
E of the 'Line entry D digit' register of Fig. 41, 
the No. 3 contacts of operated relay D, the No. 2 
back contacts of relays C and B and the No. 7 
contacts of operated relay A, conductor 405, the 
No. 1 back contacts of relays E and D of the “Line 
entry E. digit' register of Fig. 42, the No. 3 con 
tacts of operated relay C, the No. 9 contacts of 
cperated relay B, the No. 8 back contact of relay 
A, the No. 1 back contact of relay E of the “Line 
entry F digit' register of Fig. 42, the No. 3 contacts 
of operated relay D, the No. 2 back contacts of 
relays C and B, the No. 7 contacts of operated 
relay A, coinductor 26, the No. 1 contacts of 
relay DSR of Fig. 13, conductor 3, the No. 2 
back contact of relay PR of Fig. 15, conductor 
32 to battery through the winding of relay 
CTR, of Fig. 13. 
When relay CLR operates, a circuit is estab 

lished from ground over its No. 4 contacts, con 
ductor 395, conductor 75 of cable 799 and to 
battery through the Winding of relay PAA of Fig. 
4. Relay PAA thereupon operates and remains 
Operated until reiay CLR, releases or until the line 
entry registers have become released. Upon op 
eratiing, it connects ground over its No. 1 con 
tacts to the lower winding of timing relay TM to 
hold Said relay from measuring the usual 0.35 
SecCnd interval and, over its No. 2 contacts, con 
nects the six seconds lead from the central of 
fice Inaster timing circuit to the winding of relay 
PAE So that the latter relay operates and re 
leases every six seconds. On the first operation 
of relay PAB a circuit is established from ground 
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over the No. 3 contacts of relay PAA, the front 
contact of relay PAB, the No. 2 back contact of 
relay. ALE), the No. 2 back contact of relay ALB 
and to battery, through the winding of relay A.A. 
Relay ALA operates and locks over its No. 2 Con 
tacts and the No. 2 back contact of relay ALC to 
ground over the No. 3 contacts of relay PAA. On 
the next release of relay PAB a circuit is estab 
lished from ground over the No. 3 contacts of re 
lay. PAA, the back contact of relay PAB, the No. 1 
back, contact of relay ALC, the No. 1 front cOn 
tact of relay. ALA and to battery through the 
winding of relay ALB. Relay ALB operates and 
locks over its No. 1 contacts, the No. 1 back con 
tact of relay ALD and to ground over the No. 3 
contacts of relay PAA. On the next operation of 
relay PAB, a circuit is established from ground 
over the No. 3 contacts of relay PAA, the front, 
contact of relay PAB, the No. 2 back contact of 
relay. ALD, the No. 2 front contact of relay ALB 
and to battery through the winding of relay ALC. 
Relay ALC operates and locks over its No. 2 front 
contact to ground over the No. 3 contacts of re 
lay. PAA and opens the locking circuit of relay 
ALA which releases. On the next release of relay 
PAB a circuit is established from ground over the 
No. 3 contacts of relay PAA, the back contact 
of relay PAB, the No. 1 front contact of relay ALC 
and to battery through the winding of relay ALD. 
Relay AD operates and locks over its No. 1 
front contact and to ground over the No. 3 con 
tacts of relay PAA, opens the locking circuit of 
-relay. ALB which releases, and opens the oper 
ating circuit of relay ALA to prevent the recycling 
of relays ALA, ALB and ALC. On the next op- 3: 
eration of relay. PAB, a circuit is established from 
ground over the No. 3 contacts of relay PAA, the 
front contact of relay PAB, the No. 2 front con 
Eact of relay AIE) and to battery through the 
winding of alarm relay AI, which operates and 
..cleses circuits for audible and visual alarms. The 
'alarns are thus operated after a minimum in 
terval of twelve seconds if relay CER has not 
released. Relay AL also prevents the advance 
of the reader until the trouble condition has 
'been cleared. Under proper conditions relay 
CLR should be released before the time interval 
is completed, thereby releasing relay PAA to 
-restore relays PAB and the operated ones of re 
lays. AIA, ALB, ATC and ALP. 

Initial operation of message ticketer 
With the DSR, ANR and CLR relays of Fig. 

13-now operated, indicative. of the fact that the 
disconnect time, answer time and first line of 
the initial entry have been sensed and registra 
tions thereof made, and with relay CKB of Fig. 
15 operated indicating that the elapsed time has 
been computed, the message ticketer of Fig. 45 
may now be started to print, the available in 
formation on a ticket. A circuit is now es 
tablished from battery through the winding of 
relay CC of Fig. 15, the upper contacts of relay 
CKB, conductor 1536, the No. 8 contacts of relay 
DSR, the No. 3 front contact of relay ANR, the 
No. 5 contacts of relay CLR, conductor 1511 of 
cable 500, No. 1 contacts of relay A3 of Fig. 5, 
conductor 70 of cable. 1700 and to ground over 
the No.f normal contacts of relay PS of Fig. 17. 
Relay CC, upon operating, establishes a circuit. 
from ground over its No. 2 contacts, over con 
ductor 1537 and in parallel through the windings 
pf relays Pf and P2 of Fig. 18 to battery. The 
latter relays, upon operating, prepare the neces 
sary circuits, to control the message ticketer. 
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The message ticketer is under the control of 

the printer control switch PC of Fig. 17, the 
brushes of which are advanced step-by-step by 
the STEP magnet. To start the control it is 
necessary to advance the Switch out of its normal 
or position into position 2. To accomplish this 
a circuit is established for relays PS of Fig. 17 
which may be traced from battery through its 
winding, over conductor 7 (3 of cable 700, the 
upper contact of the EMG-RLS key of Fig. 5, 
conductor 702 of cable 700, the No. 12 contacts 
of relay P2 of Fig. 18, conductor 806, the normal 
terminal and brush engaged therewith of switch 
are PC5, conductor 708 to ground over the 
No. 1 contacts of relay GC of Fig. 15. Relay PS 
thereupon operates and locks over its operating 
circuit, previously traced to conductor 806, 
thence over the No. 5 contacts of relay PS and 
to ground over conductor. 708 and the No. 1 con 
tacts of relay GC. 

Relay PS, upon operating, removes at its No. 
3 normal contacts ground from conductor 603, 
thereby releasing connector relays TA, TB and 
TC of Fig. 3 so that the circuits for the reader 
relays will not be established to needlessly and 
repeatedly operate the reader relays during the 
time that the printing operations are being car 
ried out. Over the alternate No. 3 contacts of 
relay PS ground is connected to conductor 105 
of cable f7 90 to hold relay PAA of Fig. 4 operated 
whereby a timing interval of a minimum of twelve 
seconds may be measured. The printing opera 
tions initiated by the operation of relay PS 
should be completed in eight or nine seconds, 
in which case relay PS will be released, in turn 
releasing relay PAA to stop the operation of the 
timing relays and to release relay PAB and any 
operated ones of relays ALA, ALB, and ALC. 
If, however, the printing has not been completed, 
the alarm relay AL will be operated to stop the 
reader and to operate alarms. 

Relay PS also closes a circuit from ground over 
its No. 6 contacts, the normal terminal and brush 
'of switch arc PC3 and the interrupter contacts, 
and through the winding of magnet STEP to 
battery. Magnet STEP thereupon operates over 
its Self-interrupting circuit to advance the 
brushes of switch PC into engagement with the 
No. 2 terminals of their arcs, whereupon the 
circuit for magnet. STEP is opened at the switch 
arc PC3. 
With the brush of switch arc PC? in engage 

ment with the No. 2 terminal of its arc, a circuit 
is established from ground over the normal con 
tacts of relay PM of Fig. 17, the No. 2 terminal 
of arc. PC and conductor f 109 to the asterisk 
Segment of the distributor of the message ticketer 
of Fig. 45. At this time the motor start relay 
MS of Fig. 17 will have been operated to connect 
the motor 4500 of the message ticketer with a 
commercial Source of power. The circuit of 
relay MS may be traced over conductor TG4 
of-cables f 109 and 239 to ground over the inner 
upper contacts of key CP of Fig. 2, which key 
was operated to initiate the operation of the 
circuits. The motor advances the brush 450 
of the distributor over the segments until it en 
counters the grounded asterisk segment, where 
upon a circuit is completed over the brush, slip 
ring 4502 and to battery through the winding of 
printer magnet PRT. The printer magnet, upon 
Operating, moves a stabber into a slot associated 
With the distributor, to arrest the further mo 
tion of the brush 450? and the type wheel con 
nected on the same. Shaft, and also causes the 
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engagement of the type wheel with the ticket tape 
to print an asterisk on the tape. 
The magnet PRT also establishes a first circuit 

from ground over its inner contacts, over con 
ductor 4503 and to battery through the winding 
of relay PM of Fig. 17, which relay thereupon 
operates, locks over its No. 2 contacts and Con 
ductor 4504 to ground over the upper contactS 
of the printer magnet PRT. It opens the circuit 
previously traced over its No. 1 normal contacts 
for applying ground to the asterisk segment of 
the ticketer distributor to thereby release the 
printer magnet PRT, and establishes over its 
No. 1 alternate contacts on obvious circuit for 
magnet STEP of the printer control switch PC. 
Magnet, PRT, upon releasing, first openS the 
operating circuit of relay PM and then opens 
the locking circuit thereof, whereupon relay 
PM releases and, at its upper alternate Con 
tacts, opens the circuit of magnet STEP to ad 
vance the brushes of switch PC into engagement 
With the No. 3 terminals of their arcs. The 
release of magnet PRT now permits the rota 
tion of the distributor brush 450 and type wheel 
of the ticketer. 
With switch PC in position 3, ground over the 

No. 1 normal contacts of relay PM is connected 
over the brush and No. 3 terminal of Switch arc 
PC, the No. 4 back contact of relay STLB, con 
ductor 7 of cable 70, the No. 1 back con 
tact of relay TRD of Fig. 13, which will be nor 
mal since no disconnect entry is to be printed 
on the ticket at this time due to a timed release 
of the district, and over the 0 conductor of cable 
30 to the 0 segment of the distributor of the 
ticketer Fig. 45. When thereafter the distri 
butor brush 450 engages this terminal, printer 
magnet PRT will operate to arrest the rotation 
of the type wheel, to cause the printing of a 0 
on the ticket; relay PM will operate, lock, open 
the circuit of magnet PRT and close the cir 
cuit of the STEP magnet of Switch PC. Magnet 
PRT will then release, in turn releasing relay 
PM, whereupon magnet STEP will release to 
advance the brushes of SWitch PC into engage 
ment with the No. 4 terminals of their arcs. The 
printing of the character 0 is indicative that the 
call Was a normal call. 
In case the call was a 'straddle call’ for which 

the STLB relay of Fig. 17 would be operated as 
will be later described, ground applied over the 
No. 1 normal contacts of relay PM and the No. 
3 terminal of switch arc PC is applied over the 
No. 4 front contact of relay SLB, Over conduc 
tor 72 of cable 70 and, with relay TRD of 
Fig. 13 normal to indicate no timed district re 
lease, the circuit is further extended over the 
No. 3 back contact of relay TRD, the 5 conduc 
tor of cable 310 to the 5 segment of the dis 
tributor of the ticketer Fig. 45, thereby result 
ing in the operation of the ticketer to print a 5 
on the ticket. Had the TRD relay been operated, 
with the STLB relay normal, then ground would 
have been applied over conductor if f of cable 
70 and the No. 1 front contact of relay TRID, 

conductor of cable 30 and to the segment 
of the distributor of the ticketer to cause the 
printing of the character 1. Had the relay 
STLB been operated and the TRD relay also 
operated, then ground would have been extended 
over conductor 72 of cable 70, over the No. 
3 front contact of relay TRD, conductor 6 of 
cable 30 to the 6 segment of the distributor 
of the ticketer, thereby to cause the printing of 
the character 6 on the ticket. The information 
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printed as the second character on the ticket 
may therefore be a 0 for a normal call, a 1 for 
a timed release disconnect, a 5 for a “straddle' 
call or a 6 for a 'straddle' call with a timed re 
lease disconnect. 
With the Switch PC advanced into its fourth 

position the third character on the ticket will be 
printed. This character covers the trouble con 
dition indication. A circuit is now established 
from ground over the No. 1 normal contacts of 
relay PM, over the brush and No. 4 terminal 
of arc PC of the Switch PC, Over the trouble 
conductor 3 of cable 39, the No. 5 back con 
tact of relay CAC2 of Fig. 13, the No. 1 back 
contact of relay TEC2, the No. 5 back contact 
of relay TOS2, the No. 1 back contact of relay 
TE2, the No. 5 back contact of relay TC2 and 
the 0 conductor of cable 306 to the 9 segment 
of the distributor of the ticketer, Fig. 45. When 
therefore the distributor brush 450 engages this 
O Segment, printer magnet PRT will operate to 
cause the printing of a 0 on the ticket, relay 
PM Will. Operate, lock, open the circuit of magnet 
PRT and close the circuit of the STEP magnet 
of Fig. 17. Magnet PRT will then release, in 
turn causing the release of relay PM and the 
release of magnet STEP. Upon the release of 
magnet STEP the brushes of Switch PC are ad 
Vanced into engagement with the No. 5 ter 
minals of their arcs. The printing of the char 
acter 0 is indicative that the call was a normal 
call having no trouble. 
Had there been a cancel charge signal from the 

assembler then relay CAC2 of Fig. 13 would 
have been operated to extend the ground applied 
to conductor 3 of cable 30, over its No. 4 
contacts and conductor 9 of cable 300 to the 9 
Segment of the ticketer distributor to control the 
printing of a 9 on the ticket. Had the relay 
TEC2 of Fig. 13 been operated indicative of the 
fact that the master timer was out of synchro 
nism and transferred to the emergency recorder, 
then the ground applied to conductor 3 would 
be extended over the No. 5 back contact of 
relay CAC2 of Fig. 13, over the No. 1 front con 
tact of relay TEC2 and over conductor T of 
cable 30 to the 7 segment of the ticketer dis 
tributor to control the printing of a 7 on the 
ticket. Had the relay TOS2 been operated to 
indicate the master timer out of synchronism, 
then the ground applied to conductor 3 would 
be extended over the No. 5 back contact of relay 
CAC2 of Fig. 13, over the No. 1 back contact 
of relay TEC2, over the No. 4 front contact of 
relay TOS2 and conductor 6 of cable 30 to 
the 6 Segment of the ticketer distributor to con 
trol the printing of a 6 on the ticket. Had relay 
TE2 been operated indicative of a transfer to 
the emergency recorder, then the ground applied 
to conductor 3 would be extended over the 
No. 5 back contact of relay CAC2, the No. 1 
back contact of relay TEC2, the No. 5 back con 
tact of relay TOS2, the No. 1 front contact of 
relay TE2 and over conductor 5 of cable f3 to 
the 5 segment of the ticketer distributor to con 
trol the printing of a 5 on the ticket. Had 
relay TC2 been operated indicative of a district 
charge trouble, then ground on conductor 3 
Would be extended over the No. 5 back contact 
of relay CAC2, over the No. 1 back contact of 
relay TEC2, over the No. 5 back contact of 
relay TOS2, the No. 1 back contact of relay TE2, 
the No. 4 front contact of relay TC2, over con 
ductor 4 of cable 30 to the 4 segment of the 
ticketer distributor to control the printing of 
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a 4 on the ticket. Thus the third character 
printed on the ticket is indicative of a no trouble 
condition or a particular trouble. The manner 
in which the relays CAC2, TEC2, TC2, TE2, and 
TOS2 are operated will be considered hereinafter. 
With the advance of the brushes of SWitch PC 

into position 5, the ticketer is controlled to print 
the B digit of the first line of the initial or 
calling line entry registered in the 'Line entry B 
digit' register of Fig. 40. This entry will be the 
second digit of the type of call designation a S 
sumed to be the digit “1.’ A circuit is now estab 
lished from ground over the No. 1 normal Con 
tacts of relay PM of Fig. 17, the brush and No. 5 
terminal of switch arc PC, conductor 2, the 
No. 5 contacts of relay Pi of Fig. 18, conductol 
80 of cable 800, the No. 4 contacts of operated 
relay D in Fig. 40 and over the No. 3 contacts 
of operated relay A of such register, thence Over 
conductor to the segiment of the ticketer dis 
tributor. When thereafter the brush 45G of the 
distributor engages this Segment, printer mag 
net PRT will operate to cause the printing of the 
digit 1' on the ticket and the printer control 
Switch PC will be advanced one step into its 
Sixth terminal position. 
With the brushes of Switch PC in their sixth 

terminal position, the ticketer is controlled to 
print the C digit of the first line of the initial 
or calling line entry registered in the "Line entry 
C digit' register of Fig. 41. This entry Will be 
the index number, assumed to be.'2.’ A cir 
cuit is now established from ground over the No. 1 
normal contacts of relay PM of Fig. 7, the brush 
and No. 6 terminal of switch arc PC, conductor 
73, the No. 4 contacts of relay P of Fig. 18, 

conductor 802 of cable 860, the No. 6 contacts 
of operated relay B of the “Line entry D digit’ 
register of Fig. 41, the No. 8 contacts of operated 
relay D of such register and over conductor 2 to 
the 2 segment of the ticketer distributor. When 
thereafter the brush 450 of the distributor en 
gages the 2 segment, printer magnet PRT Will 
operate to cause the printing of the digit 2 on 
the ticket and the printer control switch PC Will 
be advanced one step into its seventh. terminal 
pOSition. 
With the brushes of SWitch PC in their Seventh 

terminal position, the ticketer is controlled to 
print the D digit of the first line of the initial of it 
calling line entry registered on the 'Line entry 
ID digit' register of Fig. 41. This digit will be the 
party line entry which has been assumed to be 
'...' A circuit now established from ground over 
the No. 1 normal contacts of relay PM of Fig. 17, 
Over the brush and No. 7 terminal of SWitch arc 
PC, conductor 74, the No. 3 contacts of relay 
P of Fig. 18, conductor 803 of cable 800, the 
No. 4 contacts of operated relay D of the "Line 
entry D digit' register of Fig. 41, the No. 3 con 
tacts of operated relay A of such register and 
OVer conductor to the segment of the ticketer 
distributor. When thereafter the brush 450 of 
the distributor engages the segment, printer 
magnet PRT will Operate to cause the printing 
of the digit '1'. On the ticket and the printer con 
trol Switch PC will be advanced one step into its 
eighth terminal position. 
With the brushes of SWitch PC in their eighth 

terminal position, the ticketer is controlled to 
print a dash on the ticket. To accomplish this 
a circuit is established from ground Over the No. 1 
normal contacts of relay PM, over the brush and 
the eighth terminal of Switch arc PC, and OVer 
conductor 75 to the (-) segment of the ticketer 
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distributor. When thereafter the brush 450f 
of the distributor engages the (-) segment, the 
magnet PRT will operate to cause the printing 
of (-) on the ticket and the printer control 
switch PC will be advanced one step into its ninth 
terminal position. 
With the brushes of Switch PC in their ninth 

terminal position a circuit is established from 
ground over the No. 1 normal contacts of relay 
FM, over the brush and ninth position terminal 
of switch arc PC, conductor 6, the No. 2 
contacts of relay P of Fig. 18, conductor 804 
of cable 800, the No. 4 contacts of operated relay 
B of the “Line entry. E digit' register of Fig. 42, 
the No. 4 contacts of opeated relay C of Such 
register and over conductor 7 to the 7 Segment 
of the ticketer distributor. When thereafter the 
brush 450 of the distributor engages, the Segs 
ment the magnet PRT Will operate. to cause the 
printing of the tens digit of the district number 
on the ticket, and the printer control SWitch. PC 
Will be advanced one step into its tenth terminal 
position. 
With the brushes of Switch PC in their tenth 

terminal position...a...circuit is established from 
ground over the No. 1 normal contacts of relay 
PM, the brush and tenth position terminal of 
switch arc PC?, conductor - 7, the No. 1 contacts 
of relay. P. of Fig. 18, conductor 1805, of cable 
800, the No. 4 contacts of operated relay D of 
the “Line entry digit. F' register of Fig. 42, the 
No. 3 contacts of Operated relay. A of such register 
and OVer conductor to the Segment of the 
ticketer distributor. When thereafter brush 450 
of the ticketer engages the segment, printer 
magnet PRT will operate to cause the printing 
of the units digit '1' of the district number on 
the ticket and the printer control switch PC will 
be advanced One step into its eleventh, terminal 
position. 

All of the information, covered in the first line 
of the initial entry has now been printed, the 
relayS of Figs, 40, 41 and 42 may now be released 
and the reader. Inay be advanced to read the 
Second line of the initial entry. To initiate these 
operations a circuit is established from ground 
over the No. 10 contacts of relay PS, over the 
brush and No. 11 terminal of arc PC5 of Switch 
PC, the No. 9 contacts, of relay PS, conductor 
49, over the No. 1 normal contacts of relay. DIS 
of Fig. 15, the No. 1 normal contacts of relay AED 
and to battery through the Winding of relay 
RLS?. - Relay, RLS thereupon operates, locks 
over its No. 2 contactS and OVer the No. 1 back 
contact of relay. RCK, to ground over the No. 1 
contacts of relay, GC, and closes a circuit from 
ground. Over its No. 3 front contact, conductor 
538 and to battery through the winding of relay 
ISA of Fig. 16. Relay, ISA operates and locks 

over its No. 4 contacts, through resistance 60, 
over the No. 1 normal contacts of relay:PPA, the 
No. 1 normal contacts of relay PPE and over con 
ductor 20 to ground over the No. 7 contacts of 
relay PS of Fig. 17. Relay. LSA, upon operating, 
also connects ground over itS No. 5. Contacts to 
conductor 603, whereupon the connector relays 
TA, TB and TC of Fig. 3 reoperate to enable 
the reoperation of the reader relays. Relay RIS, 
upon Operating, also. OpenSat its upper No. 1 con 
tacts the previously traced circuit for relay RCLA 
which thereupon releases, and, at its contacts, 
removes ground from the locking circuits ex 
tending over the conductors of cable 4230 for the 
relays of the line, entry digit registers of Figs. 
49, 41 and 42. All operated relays of such regis 
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ters now release, in turn releasing relay CLR of 
Fig. 13. 
When the line entry register relays have re 

leased, a circuit is established from battery 
through the winding of relay RCK, over the No. 
6 contacts of relay GC, conductor 539, the lower 
most back contacts of relays E, D and the upper 
most back contacts of relays B and A of the 
“Hour units' register of Fig. 44, the lowermost 
back contacts of relays E, D and the uppermost 
back contacts of relays B and A of the "Hour 
tens' register of Fig. 44, conductor 4400, the 
lowermost back contacts of relays E and D, and 
the uppermost back contacts of relayS B and A 
of the “Day units' register of Fig. 44, the lower 
most back contacts of relays E and D, the upper 
most back contacts of relays B and A of the “Day 
tens' register of Fig. 43, conductor 4300, the 
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from battery through the winding of such relay, 
the No. 2 contacts of operated relay SYBA, the 
No. 1 back contact of relay SYBB, the No. 3 Con 
tacts of relay LSB, conductor 54 of cable 590 
and to ground over the cam contacts C4 of the 
reader on the next make cycle. Relay SYMA 
thereupon operates and locks over itS No. 4 Con 
tacts, the No. 3 back contact of relay SYMB, 
through resistance 605, and to ground Over the 
No. 5 contacts of relay LSB. 
With relay SYMA operated, a circuit is estab 

lished from ground over the No. 5 back contact of 
relay STCU of Fig. 13, conductor 34, the No. 3 
contacts of relay SYMA, the No. 2 back contact of 

15 

lowermost back contacts of relays E, D and the 
uppermost back contacts of relaySB and A of the 
“Line entry F digit' register of Fig. 42, the lower 
most back contacts of relays E and D, the upper 
most back contacts of relayS B and A Of the 
“Line entry E digit' register of Fig. 42, conductor 
426, the lowermost back contacts of relays E 
and D, the uppermost back contacts of relays 
B and A of the "Line entry D digit' register of 
Fig. 41, the lowermost back contacts of relayS 
E and D, the uppermost back contacts of relayS 
B and A of the "Line entry C digit' register of 
Fig. 41, conductor 406, the lowermost back con 
tacts of relays E and D and the uppermost back 
contacts of relays B and A of the "Line entry B 
digit' register of Fig. 40 and to ground. Relay 
RCKf thereupon operates, indicative of the fact 
that the operated register relays have released. 
It also opens the locking circuit of relay R.L.S. 
In position eleven the brush of arc PC? of 

Switch PC, a circuit is also established thereover 
from ground applied over the No. 1 normal con 
tacts of relay PM, over conductor 72, the No. 
8 contacts of relay LSA of Fig. 16, conductor 602, 
conductor 8 of cable 80, the No. 6 contacts 
of relay FT of the district frame tens register 
of Fig. 39 and conductor to segment f of the 
ticketer distributor. When thereafter the brush 
45Ci of the distributor engages the segment f, 
the printer magnet PRT operates to cause the 
printing of the tens digit “1” of the district frame 
number on the ticket and to cause the printer 
control switch PC to be advanced one step into 
its twelfth position. When the brush of arc 
PC leaves its No. 11 terminal, the initial oper 
atting circuit of relay RLS of Fig. 15 is opened 
and if the RCK relay has operated to open the 
locking circuit of relay RIS, such relay releases. 
With the RLS relay released, a circuit is closed 

from ground over the No. 3 back contact of relay 
RLS, the No. 2 contacts of relay RCK of Fig. 15, 
conductor 540, the No. 2 contacts of relay LSA 
and to battery through the winding of relay LSB 
of Fig. 16. Relay LSB operates and locks over 
its No. 4 contacts, through resistance 603 and to 
ground over the No. 3 contacts of relay LSA. A 
circuit is thereupon established from battery 
through the Winding of Synchronizing relay 
SYBA, the No. 1 back contact of relay SYMA, the 
No. 4 back contact of relay SYMB, the No. 6 con 
tacts of relay LSB, conductor 53 of cable 500 

- and to ground over the cam contacts C of the 
reader. Relay SYBA operates upon the next 
closure of the can contacts C7 and locks Over its 
No. 3 contacts and through resistance 604 to 
ground over the No. 2 contacts of relay LSB, and 
establishes a circuit for relay SYMA extending 
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relay SYBB, conductor 5 i5 of cable fü09, con 
ductor 624 and to battery through the Windings 
of relays RS and RS2 of Fig. 4, which l'elayS 
thereupon operate to advance the reader and to 
release the operated reader relays and CL-relayS 
in the manner previously described. Relay RS2, 
upon operating, establishes a circuit from ground 
upon the next closure of cam contacts C of the 
reader, over conductor 24, the No. 2 contacts of 
relay RS2, conductor 64 of cable 6, the No. 3 
back contact of relay L.2B of Fig. 6, the No. 2 back 
contact of relay L4C, the No. 2 back contact of 
relay L4A (which latter relays will not be oper 
ated since a two-line initial entry has been as 
sumed) over the No. 1 front contact of relay LK, 
previously operated, conductor 634, the No. 1 
contacts of operated relay MLE and to battery 
through the Winding of relay LK2 of Fig. 5. Re 
lay LK2 thereupon operates and locks over its 
No. 5 contacts, through resistance 567, conductor 
508, over the No. 3 back contact of relay L2A of 
Fig. 6 and to ground over the No. 4 contacts of 
operated relay L.K. 

Also on the closure of cam contacts C7, a circuit 
it established from ground thereover, over con 
ductor 53 of cable 500, the No. 6 contacts of 
relay LSB, the No. 4 back contact of relay SYMB, 
the No. 2 front contact of relay SYMA and to 
battery through the Winding of relay SYBB, 
Whereupon relay SYBB operates and locks over 
its No. 3 contacts and through resistance 696 to 
ground over the No. 1 front contact of relay LSB. 
Relay SYBB, upon operating, opens the circuit of 
relays RS and RS2 which then release and pre 
pare the check circuit for enabling the second 
line of the initial entry to be sensed and recorded. 
With the brushes of switch PC in their twelfth 

position, a circuit is established from ground 
Over the brush and No. 12 terminal of switch arc 
PC, conductor 82 of cable 810, the No. 6 con 
tacts of relay FU4 of the district frame units 
register of Fig. 39 and conductor 4, to the seg 
ment 4 of the ticketer distributor. When there 
after brush 450 of the distributor engages the 
segment 4, the printer magnet PRT operates to 
cause the printing of the units digit “4” of the 
district frame number on the ticket, and to cause 
the printer control switch PC to be advanced one 
step into its thirteenth position. 
A circuit is now established from ground over 

the No. 1 normal contacts of relay PM, the brush 
arid No. 3 terminal of SWitch arc. PC and con 
ductor 75, to the (-) segment of the printer 
distributor, whereupon the printer magnet PRT 
is operated when the distributor brush engages 
Such segment to cause the printing of a dash on 
the ticket and to cause the printer control 
switch PC to be advanced one step to its four 
teenth position. The Switch PC Will now wait in 
this position until the Second line of the initial 
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or call entry has been registered on-the line entry 
registers of Figs. 40, 41. and 2. . . 
Sensing the second line of the initial call entry 
Since it has been assumed that for the control 

entry of the two-line entry a perforation Will 
be found in the aa position of the tape, the Opera 
tion of the A reader relay. of Fig. 5 resultS, in 
dicative of the fact that the line entry Sensed is 
supplemental to a previously sensed line. The 
circuit for relay. A may be traced from ground 
over the reader contacts AA, conductor 20, the 
No. 8 contacts of connector relay TA, conductor 
3 of cable 30, the No. 8 contacts of relay ACO 
and to battery through the winding of relay Ai. 
At the same time, the reader relays of FigS. 7, 8, 
9 and 10 will be operated in accordance With the 
perforations for the B, C, D, E and F digits of 
the second line of the entry. It will be aSSurned 
that the record tape is perforated for a B digit 
“O’ for the hundreds digit of the line. SWitch 
column number, for a C digit “4' for the tens 
digit. of the line Switch Switch column number, 
for a D digit '8' for the units digit of the line 
switch column number, for an E. digit '2' for the 
switch number and for the F digit '6' for the 
vertical file number. The line SWitch and Wer 
tical file numbers identify the calling line on 
an equipment number basis. Thus the line of 
perforations across the tape will be for the digits 
104826.' 
As previously stated, the perforation for the 

A digit “1” has caused the operation of reader 
relay A. The perforations for the B digit '0' 
will be in the ba and ...bb punch positions of the 
tape and, through the operation of reader Con 
tacts. BA and BB, will establish circuit.S. from 
ground over such contacts, conductor. 204, the 
No. 5 contacts of connector relay TA and to Con 
ductor. 32 of cable. 320, over conductor 205, the 
No. 4 contacts of relay TA and to conductor 322 
of cable 320, and thence through cable 40 and 
to battery through the WindingS. of reader relayS 
BA, B2A, BB and B2B of Fig. 7. The perfora 
tions for the C digit '4' will cause the operation 
of reader relays CB, C2B, CE and C2E. of Fig. 
8 in the manner previously described. The per 
forations for the D: digit '8' will be in punch 
positions dic and die, and, the closure of reader 
contacts DC and DE will establish circuits from 
ground over such contacts, ... conductor 26, the 
No. 3 contacts of connector relay TB to conductor 
343 of cable 340, and over conductor 28 to No. 1 
contacts of relay. TB, to conductor 345 of cable 
340, and thence through cable 40 to battery 
through the windings of reader relayS DC and 
DE of Fig. 9. The perforations for the E. digit 
“2' will cause the operation of reader relays EB 
and ED of Fig. 9 in the manner previously de 
scribed. The perforations for the F digit “6” 
will be in punch positions fa and fe and through 
the closure of reader contacts FA and FC Will 
establish circuits from ground over Such contacts, 
conductor 224 and the No. 5 contacts of connector 
relay TC to conductor 36 of cable 360, and over 
conductor 226, the No. 3 contacts of relay TC 
and to conductor 363 of cable 360, and thence 
through cable 400 and to battery through the 
Windings of reader relays FA and FC of Fig. 10. 
With reader relays operated as just described, 

a check circuit is now established from ground 
over the cam contacts C9 of the reader, conductor 
242 of cable 240, the No. 3 contacts of relay TD, 
the No. 5 contacts of alarm relay AI, conductor 
A4, the No. 5 contacts-of- operated relay FA of 
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Fig. 10, the No. 1 back contact of relay FB, the 
No. 3 contacts of operated relay FC, the No. 1 
back contacts of relays FD and FE, conductor 
9, the No. 6 back contact.of reader relay EA of 
Fig. 9, the No. 7 contacts of operated relay EB, 
the No. 2 back contact of relay EC, the No. 3 
contacts of operated relay ED, the No. 1 back 
contact of relay EE, the No. 6 back contact of 
reader relay DA, the No. 8 back contact of relay 
DB, the No. 8 contacts of operated relay DC, 
the No. 2 back contact of relay. DD, the No. 2 
contacts of operated relay DE, conductor 92, the 
No. 6 back contact of reader relay C2A of Fig. 8, 
the No. 7 contacts of operated relay C2B, the 
No. 2 back contacts of relays C2C and C2D, the 
No. 2 contacts of operated relay C2E, conductor 
806, the No. 5 contacts of operated reader relay 
BA of Fig. 7, the No. 2 contacts of operated relay 
BB, the No. 1 back contacts of relays BC, BD 
and BE, conductor 9C of cable 900, the No. 4 
contacts of relay SYBB of Fig. 16, now operated, 
the No. 1 back contact of relay SYBC, conductor 
50 of cable 500, the No. 3 contacts of operated 
reader relay A of Fig. 5, the No. 4 contacts of 
relay LK2, the No. 5 back contact of relay A3, 
the No. 4 back contact of relay A2, the No. 3 con 
tacts of operated relay MLE, conductor 627 of 
cable 62 and to battery through the Windings 
of the CLI, CL2 and C3 connector relays of 
Fig. 11. Thus assuming that only one reader 
relay in the A digit group and tWO relays, and 
only two, of each of the B, C, D, E and F reader 
groups have been operated the Calling line entry 
connector relays of Fig. 11 Will operate. AS before 
assumed, the connector relaySCL4 and CL5 Will 
not be operated. m 
During the period that the reader contacts are 

closed, reader cam contactS C2 Will be closed 
and establish a circuit from ground thereover, 
over conductor 253 of cable 250, the NO. 4 Con 
tacts of operated reader relay A, the No. 7 con 
tacts of operated relay. LEX2, conductor 509, the 
No. 2 front contact of relay N2 of Fig. 6 which 
operated during the Sensing of the first line of the 
entry to register the fact that the entry com 
prises two lines, and to battery through the Wind 
iing of relay L2A. Relay L2A thereupon operates 
and locks through resistance 634 to ground over 
the No. 3 contacts of relay LK, and over its 
No. 4 contacts establishes an obvious circuit for 
causing the operation of relay L2B. Relay T2A, 
upon operating, also opens at its No. 3 back con 
tact the previously traced locking circuit for relay 
EK2 of Fig. 5, and opens the locking circuit of 

relay LK at its No. 1 back contact so that when 
the reader can contacts C and C5 open, relays 
LK and LX2 will release. It should be noted 
in this connection that the locking paths of both 
the LK and LK2 relays are controlled by both 
direct grounds connected over the circuits pre 
viously traced over the back contacts of relay 
L2A, and by ground connected over reader con 
tacts C and C5. The locking circuit of relay 
K2 extends over its No. 5 contacts, through 

resistance 59, conductor 5 , the No. 8 contacts 
of relay TD and over conductor 254 of cable 25t 
to ground over reader contacts C, and the lock 
ing circuit of relay LK extends as traced over 
its No. 5 contacts, through resistance 635, Over 
its No. 2 contacts, conductor 63, conductor 55, 
the No. 2 contacts of relay TD of Fig. 4, conductor 
252 of cable 25 and to ground over reader con 
tacts C5. It should also be noted that the Upper 
contacts of relay 2A are connected in parallel 
over- conductor 636 and conductor 65 of cable 
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6 ?o with the No. 4 contacts of relay RS2 of Fig. 
4, and the No. 3 contacts of relay L2A are Con 
nected in parallel over conductors 508 and 5 
and conductor 66 of cable 60 with the No. 3 
contacts of relay RS2. Relays LK and LK2 will 
therefore not release until these locking paths 
are all opened, oi until the Sensing of the Second 
line of the entry has been completed and the 
registers in the line entry registers have been 
checked. 
With the connector relay CL now operated 

and reader relayS BA and B B of Fig. 7 oper 
ated to register the B digit "0,' circuits are es 
tablished from ground over the lower contacts 
of relays BA and BiB, conductors 70 and 702 
of cable 78, the Nos. 1 and 2 contacts of con 
nector relay CL, conductors G and C02 of 
cable 40 and to battery through the windings 
of relays A and 3 of the “Line entry B digit' reg 
ister of Fig. 40. These relays thereupon oper 
ate and lock over their inner upper contacts, 
conductor 423i of cable 4230 and to ground over 
the No. 1 contacts of relay RCLA of Fig. 14. Re 
lay RCLA reoperated over its previously traced 
Operating circuit following the release of relay 
RLS upon the completion of the check to de 
termine if the line entry register relays were all 
properly l'eleased following the printing of the 
first line entry registered in such line entry reg 
ister relayS. 

Relay CL, with reader relays C B and CE 
of Fig. 8 operated to register the C digit “4,' 
establishes circuits from ground over the lower 
contacts of relaySCB and CAE, conductors 832 
and 85 of cable 80, the Nos. 7 and 10 contacts 
of relay CL, conductors 4 32 and 45 of cable 
400 and to battery through the windings of 
relays B and E of the “Line entry C digit' reg 
ister of Fig. 41. These relays thereupon operate 
and lock Over their inner upper contacts, con 
ductor 4232 of cable 4230 and to ground over 
the No. 2 contacts of relay RCLA of Fig. 14. 
With connector relay CL2 and reader relays 

DC and DE of Fig. 9 operated to register the 
D digit “8,' circuits are established from ground 
over the lower contacts of relays DC and DE, 
conductors 923 and 925 of cable 920, the Nos. 
3 and 5 contacts of relay CL2, conductors 4 3 
and 4 5 of cable 4 8 to battery through the 
windings of relays C and E of the “Line entry D 
digit' register of Fig. 41. These relays there 
upon operate and lock over their inner upper 
contacts, conductor 4233 of cable 4230 and to 
ground over the No. 3 contacts of relay RCLA 
of Fig. 14. 

Also, relay CL2 with reader relays EB and 
ED of Fig. 9 operated to register the E digit “2,' 
establishes circuits from ground over the lower 
Contacts of IrelayS ES and ED, conductors 942 
and 944 of cable 948, the Nos. 7 and 9 contacts 
of relay CL2, conductors 4202 and 4204 of cable 
4200 and to battery through the windings of 
relays B and D of the “Line entry E digit' reg 
ister of Fig. 42. These relays thereupon operate 
and lock over their inner upper contacts and 
conductor 4234 of cable 423 to ground over the 
No. 4 contacts of relay RCLA of Fig. 14. 
With connector relay CL3 and reader relays 

FA and FC of Fig. 10 operated to register the F 
digit “6,' circuits are established from ground 
Over the lower contacts of relays FA and FC, 
conductors 03 and 0.33 of cable 030, the Nos. 
1 and 3 contacts of relay CT3, conductors 42 
and 423 of cable 420 and to battery through 
the Windings of relaySA and C of the "Line entry 
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F digit' register of Fig. 42. These relays there 
upon operate and lock over their inner upper 
contacts and conductor 4235 of cable 230 to 
ground over the No. 5 contacts of relay RCA of 
Fig. 14. 
A checking circuit is now established to deter 

mine if two relays, and only two, of each of the 
digit registers of FigS. 40 to 42 inclusive have been 
operated. This circuit may be traced fron ground 
over the No. 1 back contacts of relays E, D and C 
of the “Line entry B digit' register of Fig. 40, 
the No. 3 contacts of operated relay B, the No. 7 
contacts of operated relay A, conductor 405, 
the No. 2 contacts of operated relay E of the 
“Line entry C digit' register of Fig. 41, the No. 2 
back contacts of relays C and B, the No. 9 con 
tacts of operated relay B, the No. 8 back contact 
of relay A, the No. 2 contacts of operated relay E. 
of the “Line entry D digit' register of Fig. 41, 
the No. 2 back contact of relay l), the No. 9 con 
tacts of operated relay C, the lower back con 
tacts of relays B and A, conductor 405, the 
No. 1 back contact of relay E of the "Line entry 
E digit' register of Fig. 42, the No. 3 contacts 
of operated relay D, the No. 2 back contact of 
relay C, the No. 9 contacts of operated relay B, 
the lower back contact of relay A, the No. 1 
back contacts of relays E and D of the “Line 
entry F digit' register of Fig. 42, the No. 3 con 
tacts of operated relay C, the No. 2 back contacts 
of relay B, the No. 7 contacts of operated relay A, 
conductorS 425 and 426, the No. 1 contacts of 
relay DSR of Fig. 13, conductor 30, the No. 2 
back contact of relay PR of Fig. 15, conductor 
302 and to battery through the winding of relay 
CLR of Fig. 13. Relay CLR, which released foll 
lowing the previous release of the line entry 
register relays of Figs. 40, 41 and 42, now re 
operates. 

It Will be recalled that the Synchronizing relays 
SYBA and SYBB were operated and locked foll 
lowing the printing of the first line of the initial 
entry. Therefore as soon as the can contacts 
C4 of the reader again close following the sensing 
of the Second line of the initial entry and the 
registration of the digits of such entry in the 
registers of Figs. 40, 41 and 42, as will be indicated 
by the operation of relay CLR as previously de 
Scribed, a circuit is established from ground over 
contacts C4 of the reader, conductor 54 of cable 
f500, the No. 3 contacts of relay LSB of Fig. 16, 
the No. 1 front contact of relay SYBB and to 
battery through the winding of relay SYMB. 
The latter relay then operates and locks over its 
No. 3 contactS and through resistance GC5 to 
ground over the No. 5 contacts of relay I SB, 
and opens at its No. 3 back contact the locking 
circuit of relay SYMA, which thereupon releases. 
On the next closure of can contacts C" of the 
reader, a circuit is established fron ground 
thereover, over conductor 53 of cable 500, the 
No. 6 contacts of relay LSB, the No. 4 contacts 
of relay SYMB, conductor 60, the No. 3 con 
tacts of relay CLR and conductor 338 to battery 
through the Winding of relay SYBC. Relay SYBC 
then operates and locks over its No. 4 contacts 
and through resistance 1699 to ground over the 
No. 1 front contact of relay LSB. 
Relay SYBC now establishes a circuit for relay 

PPA of Fig. 16 which may be traced from bat 
tery through its winding, over the No. 3 back 
contact of relay PPB, through the No. 2 back 
contact of relay PPD, the No. 2 contacts of relay 
SYBC, conductor 5 6 of cable 5& G and to ground 
over the No. 6 contacts of operated reader relay 
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Ali df Fig. 5. Relay PPA, upon. Operating, locks 
in a circuit from battery through its winding, 
over the No. 1 back contact of relay PPD, resist 
ance 60, the No. 1 contacts of relay PPA, the 
No. 1 normal contacts of relay PPE and con 
ductor 720 to ground over the No. 7 front con 
tact of relay PS of Fig. 17. Relay PPA, at its 
upper normal contacts, also opens the locking 
circuit of relay LSA which thereupon releases, in 
turn releasing relay LSB and the connector relays 
TA, TB and TC of Fig. 3. RelayLSB, upon re 
leasing, opens the locking circuits of synchroniz 
ing relays SYBA, SYBB, SYMB and SYBC which 
now release. With these synchronizing relayS 
released, a circuit is established: from battery 
through the winding of relay PPB, over the No. 2 
contacts of relay PPA, the No. 2 back contact of 
relay PPC, the No. 3 back contact of relay SYBC, 
the. No. 1 back contact of relay SYMB, the No. 2 
back contact of relay SYMA, the No. 1 back con 
tact of relay SYBA, the No. 7 back contact of 
relay LSB, the No. 1 back contact of relay LSA 
and conductor 6 if to ground over the No. 9 
contacts of relay GC of Fig. 15. Relay PPB, 
upon operating, locks over its No. 1 contacts, over 
the No. 3 back contact of relay PPD and through 
resistance S2 to ground on conductor 720. 

CONTROL OF MESSAGETICKETER TO PRINT 
DATA OFSECOND LINE OFINITIAL ENTRY 

Relay PPA upon operating, also establishes a 
circuit for controlling the message ticketer to 
proceed with the printing of information on the 
ticket in accordance with the registrations in 
the line entry registers of Figs, 40, 41 and 42. 
At this time the brushes of the printer control 
switch PC will be in the fourteenth terminal 
position, and the circuit prepared by the opera 
tion of relay PPA may be traced from ground 
over the upper No. 1 normal contacts of relay 
PM, the brush and No. 14 terminal of switch 
arc PC, conductor 722, the No. 3 contacts of 
relay PPA of Fig. 16, conductor 723, the No. 6 
contacts of relay Pi of Fig. 18, conductor 86 
of cable 800, the No. 5 contacts of operated 
relay A of the “Line entry B digit' register 
of Fig. 40, the No. 7 contacts of the operated 
relay B of such register and over conductor 9 
to the 0 segment of the ticketer distributor. 
When thereafter the brush 450 of the distributor engages this segment, the magnet PRT will op 
erate to cause the printing of the hundreds 
digit “0” of the line switch column number 
On the ticket and to cause the printer control 
switch PC to be advanced one step into its 
fifteenth position. - 
With the brushes. Of Switch EPC in their fif 

teenth terminal position, the ticketer is con 
trolled to print the tens digit “4” of the line 
switch column number. A circuit is now es 
tablished from ground over the No. 1 normal 
contacts of relay PM of Fig. 17, the brush and 
No. 15 terminal of switch arc. PCI, conductor 
| 724, the No. 7 contacts of relay Pl, conductor 
1802 of cable (809, the No. 5 contacts of oper 
ated relay E of the “Line entry C digit' reg 
ister. of Fig. 41, the No. 8 contacts of operated 
relay B of such register, and conductor 4 to the 
4 segment of the ticketer distributor. 
thereafter the brush 450 of the -distributor en 
gages the 4 segment; the printer magnet PR 
will operate to cause the printing of the tens 
digit, “4’ on the ticket and to cause the printer 
control switch PC. to be advanced one step into 
its sixteenth terminal position, 
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A. circuit is now established from ground Over 

the No. 1 normal contacts of relay PM, Over 
the brush and No. 16 terminal of SWitch arc 
PC, conductor. 725, the No. 8 contacts of relay 
Pl, conductor 83 of cable 898, the No. 8 con 
tacts of operated relay C of the “Line entry 
ID digit' register of Fig. 41, the No. 7 contacts of 
operated relay E of Such register and conductor 
8- to the 8 Segment of the ticketer distributor. 
When thereafter the brush 450 of the distributor 
engages the 8 segment, the printer magnet PRT 
will operate to cause the printing of the units 
digit “8” of the line switch column number on 
the ticket and to cause the printer control switch 
PC to be advanced one step into its seventeenth 
terminal position, 
A circuit is now established from ground over 

the No. 1 nermal contacts of relay PM, over the 
brush and No. 17 terminal of Switch arc PCt, 
conductor 26, the No. 9 contacts of relay Pi 
conductor 804 of cable 800, the No. 6 contacts 
of operated relay B of the “Line entry E digit’ 
register of Fig. 42, the No. 8 contacts of oper 
ated relay D of such register and conductor 2 
to segment 2 of the ticketer distributor. When 
thereafter the brush 450 of the distributor en 
gages the 2 segment, the printer magnet PRT 
is operated to cause the printing of the digit “2' 
of the Switch designation on the ticket and to 
cause the advance of control Switch PC One step 
into its eighteenth terminal position. 
With SWitch PC now in its eighteenth terminal 

position, a circuit is established from ground 
Over the No. 1 normal contacts of relay PM, over 
the brush and No. 18 terminal of Switch arc 
PC, conductor 27, the No. 10 contacts of 
relay. Pl, conductor 895 of cable f800, the No. 6 
contacts of operated relay A of the “Line entry 
F digit' register of Fig. 42, the No. 6 contacts of 
operated relay C of such register and conductor 
6 to the 6 segment of the ticketer distributor. 
When thereafter the brush 450 of the distributor 
engages, the 6 segment, printer magnet PRT 
operates to cause the printing of the digit "6' 
of the vertical column designation on the ticket 
and to cause the printer control SWitch PC to 
be advanced one-step into its nineteenth ter 
minal position. 
A circuit is now established from ground over 

the No. 1 normal contacts of relay PM, over the 
brush and No. 19 terminal of Switch arc PC 
and-conductor 75 to the (-) segment of the 
ticketer distributor, and when thereafter brush 
458 engages such segment, the printer magnet 
PRT becomes operated to cause the printing of 
a dash on the ticket and to cause the printer 
control switch PC to advance one step into its 
twentieth terminal position. 
A. circuit is now established from ground Over 

the No. 1 normal contacts of relay PM, over the 
brush and No. 20 terminal of Switch arc PC, 
conductor 728, the No. 1 contacts of operated 
relay P2 of Fig. 18, conductor i82 of cable 820, 
the No. 4 contacts of operated relay D of the 
“Day tens answer time' register of Fig. 20 and 
the No. 3. contacts of operated relay A of Such 
register to the No. 1 conductor and Segment 
of the ticketer distributor. Thereafter When 
brush 450 engages such segment, the printer 
magnet PRT becomes operated to cause the 
printing of the tens digit “1” of the day of the 
answer time on the ticket and to cause the 
printer control switch PC to be advanced one 
step into its twenty first terminal position. 
With switch PC now in its twenty-first termi 
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nal position, a circuit is established from ground 
over the No. 1 normal contacts of relay PM, Over 
the brush and No. 21 terminal of Switch arc PC, 
conductor 729, the No. 2 contacts of relay P2, 
conductor 822 of cable 820, the No. 4 contacts of 
operated relay D of the “Day units answer time' 
register of Fig. 20, the No. 3 contacts of Operated 
relay A of such register and over the conductor 
to the segment of the ticketer distributor. 
When thereafter brush 450 engages Such Seg 
ment, the printer magnet PRT becomes operated 
to cause the printing of the units digit “1” of the 
day of the answer time on the ticket and to cause 
the advance of the control switch PC one step into 
its twenty second terminal position. 
A circuit is now established from ground Over 

the No. 1 normal contacts of relay PM, over the 
brush and No. 22 terminal of switch arc PC, con 
ductor 730, the No. 3 contacts of relay P2, con 
ductor 823 of cable 820, the No. 5 contacts of 
operated relay A of the “Hour tens answer time" 
register of Fig. 19, the No. 7 contacts of operated 
relay B of such register and conductor 0 to Seg 
ment 0 of the ticketer distributor. When there 
after brush 450 engages such segment, the print 
er magnet PRT is operated to cause the print 
ing of the tens digit “0” of the hour of the answer 
time and the printer control Switch PC is ad 
vanced one step into its twenty-third terminal 
position. 
In its twenty-third terminal position, the brush 

associated with arc PC4 is engaged with the No. 1 
terminal of such arc and a circuit is established 
from ground applied to such brush over the No. 1 
normal contacts of relay PM, thence over conduc 
tor 73, the No. 4 contacts of relay P2, conductor 
824 of cable 820, the No. 6 contacts of operated 

relay D of “Hour units answer time' register of 
Fig. 19, the No. 6 contacts of operated relay E of 
such register and conductor 3 to segment 3 of the 
ticketer distributor. When thereafter brush 450 
engages such segment, the printer magnet PRT is 
operated to cause the printing of the units digit 
'3' of the hour of the answer time and to cause 
the printer control switch PC to be advanced one 
step into its twenty-fourth terminal position. 
With the Switch PC in terminal position twenty 

four, a circuit is established from ground over the 
No. 1 normal contacts of relay PM, the brush and 
No. 2 terminal of switch arc PC4, conductor 732, 
the No. 5 contacts of relay P2, conductor 83 of 
cable 830, the No. 4 contacts of operated relay D 
of the “Minute tens answer time' register of Fig. 
22, the No. 3 contacts of operated relay A of such 
register and conductor to the segment of the 
ticketer distributor. When thereafter brush 450 
engages Such segment, the printer magnet PRT is 
Operated to cause the printing of the tens digit 
'1' of the minutes of the answer time and to 
cause control Switch. PC to be advanced one step 
into its twenty-fifth terminal position. 
With the switch PC in terminal position twen 

ty-five, a circuit is established from ground over 
the No. 1 normal contacts of relay PM, the brush 
and No. 3 terminal of switch arc PC4, conductor 
733, the No. 6 contacts of relay P2, conductor 
832 of cable f 830, the No. 4 contacts of operated 

relay D of the "Minute units answer time' regis 
ter of Fig. 23, the No. 3 contacts of operated re 
lay A of such register and conductor to the seg 
ment of the ticketer distributor. When there 
after brush 450 engages such segment, the print 
er magnet PRT is operated to cause the printing 
of the units digit “1” of the answer time on the 
ticket and to cause the advance of the printer 
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control switch PC one step into terminal position twenty-six. 
A circuit is now established from ground over 

the No. 1 normal contacts of relay PM, the brush 
and No. 4 terminal of switch arc PC4, conductor 

34, the No. 7 contacts of relay P2, conductor 
833 of cable f 830, the No. 4 contacts of Operated 
relay D of the “Minute tenths answer time' reg 
ister of Fig. 24, the No. 3 contacts of Operated 
relay A of such register and conductor i to Seg 
ment of the ticketer distributor. When there 
after brush 450 engages such segment, printer 
magnet PRT is operated to cause the printing of 
the tenths digit, '1' of the minutes of the answer 
time on the ticket and to cause the advance of 
the printer control switch PC one step into termi 
nal position twenty-seven. The digits 'll' of 
the day, the digits “03' of the hour and the digits 
*111’ of the minutes when the call was answered 
have now been printed on the ticket. 
When the brushes of switch PC reach their 

twenty-seventh terminal position, a circuit is eS 
tablished from ground over the No. 1 normal con 
tacts of relay PM, the brush and No. 5 terminal 
of switch arc PC, the No. 1 contacts of relay BLK, 
which it will be recalled was operated to indicate 
a bulk-billed or local call, and conductor 75 to 
the (-) segment of the ticketer distributor. 
When thereafter brush 450f engages such Seg 
ment, the printer magnet PRT is operated to 
cause the printing of a dash upon the ticket and 
to cause the advance of the printer control switch 
PC into its twenty-eighth terminal position. 
In this position a circuit is established from 

ground over the No. 1 normal contacts of Irelay 
PM, the brush and No. 6 terminal of Switch arc 
PC4, conductor 735 and to battery through the 
cut magnet CUT of Fig. 45 of the message ticket 
er, whereupon this magnet operates and controls 
the Operation of Irelay PM in the same manner as 
previously described in connection with the oper 
ation of the printer magnet PRT, to cause the ad 
vance of the printer control Switch another step 
into its tWeny-ninth terminal position. Magnet 
CUT is also effective to cut from the roll of the 
ticket tape the ticket printed for the call preced 
ing the call under consideration. 
A circuit is now established from ground over 

the No. 1 normal contacts of relay PM, the brush 
and No. 7 terminal of switch arc PC3, conductor 
735, the No. 8 contacts of relay P2, conductor 
84t of cable f849, the No. 3 contacts of oper 
ated relay ROS of the “Minute tens elapsed time' 
register of Fig. 46, the No. 4 contacts of operated 
relay R.O of Such register and conductor () to 
the 9 Segment of the ticketer distributor, where 
upon when brush 45 engages such segment, 
the printer magnet PRT is operated to cause 
the printing of the minute tens digit “0” of the 
computed elapsed time on the ticket and to cause 
the advance of the printed control switch PC one 
Step into its thirtieth terminal position. 
A circuit is now established from ground over 

the No. 1 normal contacts of relay PM, the brush 
and No. 8 terminal of switch arc PCd, conduc 
tor 73, the No. 9 contacts of relay P2, con 
ductor 842 of cable 840, the No. 3 contacts of 
operated relay R5 of the "Minute units elapsed 
time" register of Fig. 46, the No. 4 contacts of 
Operated relay R3 of Such register and conduc 
tor 8 to the 8 segment of the ticketer distribu 
tor. When thereafter brush 453 i engages such 
Segment, the printer magnet PRT is operated to 
cause the printing of the minute units digit '8' 
of the computed elapsed time on the ticket and 
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to cause the advance:On the printercontrol Switch 
PC. one step into its thirty-first terminal posi 
tion. 
A circuit is now established from ground over 

the No. 1 normal contacts of relay PM, the brush 
and No. 9 terminal of Switch arc PC4, con 
ductor 738, the No. 10, contacts of relay. P2, 
conductor 843 of cable 840, the No. 3 contacts 
of the operated relay R09 of the “Minute, tenths 
elapsed time' register of Fig. 47, the No. 5 cons 
tacts of operated relay R2 of such register and 
conductor 2 to segment 2 of the ticketer dis 
tributor, whereupon when brush 450 engages 
Such segment, the printer magnet PRT is oper 
ated to cause the printing of the tenths minute 
digit. “2' of the computed elapsed time on the 
ticket and to cause the advance of the printer 
control switch PC one step into its thirty-second 
terminal position. The digits “082' of the 
elapsed time have now been printed on the ticket. 
Since all of the data required to be printed 

On the ticket for a local or bulk-billed call has 
now been printed, an asterisk is now printed 
On the ticket to denote the termination of the 
printed data. To control the printing of the 
asterisk, a circuit is established from ground over 
the No. 1 normal contacts of relay PM, the brush 
and No. 10 terminal of switch arc PC4, the lower 
No. 3 contacts of relay BLK and conductor f 109 
to the asterisk segment of the ticketer distribu 
tor. When thereafter brush 450 engages this 
segment, printer magnet. PRT is operated to 
cause the printing of an asterisk on the ticket 
and to cause the advance of the printer control 
Switch PC to its thirty-third terminal position. : 
The data, now printed on the ticket is as follows 
*00 - - 4-4826-03-082*. 
With the brushes of switch PC in their thirty 

third positions and relay BLK operated, a cir 
cuit is established from ground over the No. 10 
contacts of relay PS, the brush and No. 11 ter 
minal of Switch arc PC6, the No. 2, contacts of 
relay BLK, the No. 8 contacts of relay PS and 
conductor 7f8 to battery through the winding. 
of the PR relay of Fig. 13. Relay PR, upon oper 
atting, locks in a circuit from battery through its 
Winding, over conductor 8, the No. 8 contacts 
of relay PS, conductor 39, the No. 4 contacts 
of relay PR and to ground over the No. 1 con 
tacts of relay GC, and establishes a circuit from 
battery through the winding of relay RL of Fig. 
14, conductor 497, the No. 3 contacts of relay 
PR, conductor 54 and to ground at the No. 1 
back contact of the LSE3 relay of Fig. 16. Relay 
RL thereupon operates to release the operated 
relayS RAD, RDS, RL, RA, RLCB and RCLA. 
of Fig. 14 which now release and open the lock 
ing circuits of all operated registered relays.. 
Relay PR also applies ground over its No. 5 con 
tacts to conductor 683, whereupon connector re 
laySTA, TB and TC of Fig. 3 reoperate to enable 
the reoperation of the reader relays. 
The release of relay R.L.T removes ground at 

its. No. 10 contacts from conductor 506 of cable 
500, to which conductor. relays ESA, ESC and 
ESD. of Fig. 5 were locked, and such relays re 
lease, in turn releasing relays idSR and ANR of 
Fig. 13. The operation of relay PR of Fig. 15. 
has also opened the circuit of relay. CER which 
also releases. 
When the line entry register relays of Figs. 

40, 41 and 42 have released, the previously traced. 
circuit for relay RCK of Fig. 15 is established. 
The release of the answer time register: relays: 
of Figs' 19 to 24-inclusive establishes a circuit 
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for relay RCK2 of Fig. 15 which may be: traced 
from battery through the winding thereof, over 
the No. 7 contacts of relay GC, conductor 542, 
the lowermost back contacts of relays E and D 
and the uppermost back contacts of relays B and 
A. Of the "Hour units answer time' register of 
Fig. 19, the lowermost back contacts of relays 
E and D and the uppermost back contacts of 
relaySB and A of the “Hour tens answer time' 
register of Fig. 19, conductor 900, the lowermost 
back contacts of relays E and D and the upper 
most back contacts of relays B and A of the 
"Day units answer time' register of Fig. 20, the 
lowermost back contacts of relays E and D and 
the uppermost back contacts of relays. B. and A 
of the “Day tens answer time' register of Fig. 
20;, conductor 2, the lowermost back contacts 
of relayS.E and D and the uppermost back con 
tact of B. and A of the “District units answer 
time' register of Fig. 21, the lowermost back 
contacts of relays E. and D and the uppermost 
back contacts of relays B and A of the “District 
tens answer time' register of Fig. 21, conductor 
2 8, the lowermost back contacts of relays. E 
and D and the uppermost back contact of relays 
B and A of the "Minute tens answer time' reg 
ister of Fig. 22, conductor 2295, the lowermost 
back contacts of relays E and D and the upper 
most back contacts of relays B and A of the 
"Minute units answer time' register of Fig. 23, 
Conductor 230?, the lowermost back contacts of 
relayS. E. and D and the uppermost back contacts 
of relayS.B and A of the “Minute tenths answer 
time' register of Fig. 24 to ground. 
The release of the disconnect time register re 

lays of Figs. 25 to 30 inclusive establishes a cir 
cuit for relay RCK3 of Fig. 15 which may be 
traced from battery through the winding thereof, 
Over the No. 8 contacts of relay GC, conductor 
563, the lowermost back contacts of relays E 
and D and the uppermost back contacts of relays 
Band-A of the “Hour units disconnect time' reg 
ister of Fig. 25, the back contacts of relays E 
and D and the uppermost back contacts of relays 
B, and A. of the "Hour tens disconnect time' 
register of Fig. 25, conductor 2595, the lowermost 
back contacts of relays E and D and the upper 
most back contacts of relays B and A of the “Day 
units disconnect time' register of Fig. 26, the 
lowermost back contacts of relays E and D and 
the uppermost back contacts of relays B and A. 
of the “Day tens disconnect time' register of 
Fig. 26, conductor 269, the lowermost back con 
tacts of relays E and D and the uppermost back 
contacts of relays B and A of the “District units 
disconnect time' register of Fig. 27, the lower 
InoSt back contagts of relays E and D and the 
uppermost back contacts of relays B and A of the 
"District tens disconnect time' register of Fig. 
27, conductor 2704, the lowermost back contacts 
of relayS. E. and D and the lippermost back con 
tacts of relays B and A. of the “Minute tens dis 
connect time' register of Fig. 28, conductor 2808, 
the lowermost back contacts of relays E and D 
and the uppermost back contacts of relays B and 
A of the "Minute units disconnect time' register 
of Fig. 29, conductor. 290, the lowermost back. 
contacts of relays E and D and the uppermost 
back, contacts of relays B and A of the “Minute 
tenths disconnect time' register of Fig. 30 to 
ground. 
The release of the elapsed time registers of 

Figs. 46 and 47 establishes a circuit for relay 
RCK4 of Fig. 15 which may be traced from bat 
tery through the winding thereof, over the No. 
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5 contacts of relay GC, conductor 544, over the 
No. 1 back contacts of the windings of the 'Min 
ute tens elapsed time' and “Minute units elapsed 
time' registers of Fig. 46, conductor 4600, over the 
No. 1 back contacts of all of the relays of the 
'Minute tenths elapsed time' register of Fig. 47 
and the lowermost back contacts of relays H, Ho, 
CR and CR0 to ground. 

If the relays of all of the registers are now in 
their normal positions as they should be, relays 
RCK, RCK2, RCK3 and RCK4 of Fig. 15 will all 
be operated and a circuit Will be established from 
ground over the No. 7 contacts of relay PS of 
Fig. 17, conductor 720, the No. 6 contacts of re 
lay PR of Fig. 15, the lower contacts of relays 
RCK, RCK2, RCK3 and RCK4, conductor 545, 
the contacts of relay TC of Fig. 14 (which was 
operated upon the operation of relay R.L.). Con 
ductor 538 and to battery through the winding 
of relay LSA of Fig. 16. Relay LSA thereupon 
Operates, locks over its No. 4 contacts through 
resistance 60, the No. 2 contacts of relay PPB, 
the No. 1 normal contacts of relay PPC, the No. 
3 back contact of relay PPE and to ground on 
conductor f20, and establishes the circuit of re 
lay LSB which extends from battery through the 
Winding thereof, over the No. 2 contacts of relay 
LSA, conductor 540, the No. 2 contacts of relay 
RCKf of Fig. 15 and to ground at the No. 3 back 
contact of relay R.L.S. Synchronizing relays 
SYBA, SYMA, SYBB and SYMB will now operate 
in the manner previously described under the 
control of cam contacts C7 and C4 of the reader, 
and the circuits of relays RS and RS2 of Fig. 4 
will be established in the manner previously de 
scribed. The operation of relays RS and RS2 
advances the reader in the manner previously 
described, whereupon relay LK2 of Fig. 5 and 
relays LK, L2A and L2B of Fig. 6 and relay 
BIK Of Fig. 17 release. It will be recalled that 
relay DSR released upon the release of relay RLT 
and that relay CLR released upon the operation 
of relay PR, thereby removing locking ground 
at the No. 2 contacts of relay CLR and the No. 
7 contacts of relay DSR, from conductor 647 to 
which relay CC of Fig. 15 was locked. But relay 
CC remains locked to ground applied to conductor 
547, over the No. 2 back contact of relay SYMB 
and conductor 740 and over the No. 1 alternate 
contacts of relay PS of Fig. 17, until relay SYMB 
operates as just described, whereupon relay CC 
releases and, in turn, opens the circuit for relays 
P and P2 of Fig. 18. Relay P2, upon releasing, 
in turn opens at its No. 12 contacts the holding 
circuit for relay PS of Fig. 17, which also re 
leases. 
Relay PS, upon releasing, establishes a restor 

ing circuit for printer control switch PC, which 
may be traced from battery through the Winding 
of the STEP magnet of Such Switch, Over the 
interrupter contacts of such magnet, the brush 
and strapped terminals of Switch arc PC2 and to 
ground over the No. 4 back contact of relay PS, 
whereby the switch brushes are advanced until 
the brush of arc PC2 engages the No. 22 terminal 
of such arc, whereupon the circuit of magnet 
STEP is extended to ground at the No. 7 back 
contact of relay PS and the SWitch brushes are 
advanced another step to their normal positions 
at which no further stepping circuit is effective 
over the brushes associated with restoring arcs 
PC2 and PC3. The control circuits of the mes 
sage ticketer are now restored to normal prepara 
tory to printing a ticket for another call. The 
release of relay PS is also effective to cause the 
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release of relay PR of Fig. 15, the release of re 
lays PPA and PPB, the release of the synchroniz 
ing relays SYBA, SYBB and SYMB of Fig. 16 
and the reconnection of ground at its No. 4 nor 
mal contacts to conductor 603 to hold connector 
relays TA, TB and TC of Fig. 3 operated. The 
control circuits are now in the condition to Sense 
another entry on the record tape. 

It will now be assumed that the initial entry, 
instead of being a two line entry for a local Or 
bulk-billed call, was a four line entry for a short 
haul toll call to be billed on a detail basis. For 
convenience, it will be assumed that the infor 
mation punched in the record tape for the first 
two lines of the entry is the same as for the two 
line entry just described, except for the second 
or B digit and the third or C digit of the first 
line of the entry. For a two line initial entry, 
the B digit is “1,' indicating that only one Sup 
plemental line for the entry is to be expected. 
For a four line entry, necessary to provide all the 
data for detail billing, the B digit is "3, indi 
cating that three Supplemental lines are to be 
expected and the C digit is “9.’ Under the as 
sumptions thus made, the perforations across the 
tape for the first line of the entry will therefore 
be for the digits “339171' and the perforations 
across the tape for the second line of the entry 
Will be for the digits "104826.' 

Sensing the first line of the initial four line entry 
In response to the sensing of the first line of the 

initial entry, reader relay A3 is operated in re 
sponse to the sensing of the perforations for the 
A digit “3.' Upon the operation of Said relay, 
relay LK operates and locks as previously de 
scribed. For the B digit "3" perforations are 
punched in punch positions bd and be, and cir 
cuits are established from ground over reader 
contacts BD, conductor 207, the No. 2 contacts of 
connector relay TA and to conductor 324 of cable 
320, and from ground Over reader contacts BE, 
conductor 208, the No. 1 contacts of relay TA 
and to conductor 325 of cable 320, and thence 
through cable 400 to battery through the wind 
ings of reader relays BD, B2D, BE and B2E 
of Fig. 7. The perforations for the C digit '9' 
Will cause the operation of reader relays CA, 
C2A, CIE and C2E of Fig. 8, the perforations for 
the D digit '1'. Will cause the operation of reader 
relays DA and DB of Fig. 9, the perforations for 
the E digit "7' will cause the operation of the 
reader relays EB and EC of Fig. 9 and the perfo 
rations for the F digit '1' will cause the opera 
tion of reader relays FA and FD of Fig. 10 in the 
manner previously described. 
With reader relays A3, Bf D, B2D, Bf E and 

B2E operated in response to sensing the record 
for the two control entry digits “33,' and relay 
LK Operated following the operation of relay 
A3, a circuit is established from ground over the 
No. 6 contacts of relay LK, conductor 633, the 
No. 8 back contact of relay I K2, conductor 505, 
the lower back contacts of reader relays B2A 
and B2B of Fig. 7, the No. 3 contacts of operated 
relays B2D and B2E, the No. 3 back contact of 
relay B2C, conductor 708 and to battery through 
the winding of relay LN4 of Fig. 6. Relay LN4 
operates and locks over its upper No. 1 contacts 
through resistance 632 to ground over the No. 6 
contacts of relay LK, and establishes circuit 
from its locking ground, over its upper contacts 
and conductor 652 of cable 650 to battery through 
the winding of relay DTL of Fig. 17. The op 
eration of the latter relay informs the ticketer 
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control circuit that the call is a four line entry 
toll or detail-billed call. Relay DTL, upon op 
erating, also establishes a circuit over its No. 3 
Contacts, conductor 742 and through the No. 1 
contacts of relay P2 to battery through the wind 
ing of relay P , which relay thereupon operates. 
A check circuit is now established which may 

be traced from ground over the contacts of cam 
C9 of the reader in the same manner as the check 
circuit established through contacts of the reader 
relays after sensing the first line of the two line 
initial entry to conductor 896, and thence over 
the No. 6 back contact of reader relay BA of 
Fig. 7, the No. 8 back contact of relay BIB, the 
No. 9 back contact of relay BC, the No. 8 con 
tacts of operated relay BD, the No. 2 contacts 
of operated relay BE, thence as traced to con 
ductor 503, and thence over the No. 5 contacts of 
operated reader relays BD and BE of Fig. 7, 
the normal contacts of key EN3, conductor 706, 
the No. 5 contacts of operated relay CIA of Fig. 8, 
the No. 1 back contact of relay CIB, the No. 2 
back contact of relay C C, the No. 2 back contact 
of relay CID, the No. 2 contacts of operated re 
lay CfE, the No. 5 contacts of relay CD, the 
No. 5 contacts of relay CfE, the normal contacts 
of key IN3, conductor 627 and to battery through 
the windings of connector relays CT?, CL2 and 
CI3 of Fig. 11. Thus assuming that only one 
reader relay in the A digit group and two relays, 
and only two, of each of the B, C, D, E and F 
reader groups have been operated, the calling line 
entry connector relays of Fig. 17 will operate. 
It will be assumed that the answer time has been 
registered and that therefore connector relays 
CL4 and CL5 are not operated at this time. 
With the connector relay CL now operated and 

reader relays BB and BE of Fig. 7 operated to 
register the B digit “3,’ indicating thereby that 
there are three supplemental lines for the initial 
entry, circuits are established from ground over 
the lower contacts of relays BID and Bi E, con 
ductors 704 and 705 of cable 700, the Nos. 4 and 5 
contacts of connector relay CLl, conductors 4004 
and 4005 of cable 4000 and to battery through the 
windings of relays D and E of the “Line entry B 
digit' register of Fig. 40. These relays there 
upon operate and lock over their inner upper con 
tacts, conductor 423 of cable 4230 and to ground 
over the No. 1 contacts of relay RCLA of Fig. 14. 
The C, D, E and Fline entry registers of Figs. 

41 and 42 are operated under the control of the 
operated reader relays to register the C, D, E and 
F digits '9171' of the first line of the initial en 
try in the manner previously described. Con 
nector relay CL3 also establishes the previously 
traced circuit for relay MLE of Fig. 5 which op 
erates preparatory to the control of the CI- re 
lays of Fig. 11 over the contacts of reader relay 
A for controlling the registration of the supple 
mental line of the line entry. Relay MLE locks 
over its No. 2 contacts, conductor 628 and to 
ground over the No. 3 contacts of relay LKf of 
Fig. 6. 
A checking circuit is now established to deter 

mine if two relays, and only two, of each of the 
digit registers of Figs. 40 to 42 inclusive have been 
operated. This circuit may be traced from 
ground over the No. 2 contacts of operated relay 
E of the “Line entry B digit' register of Fig. 40, 
the No. 9 contacts of operated relay D of such 
register, the lowermost back contacts of relays 
C, B and A of such register and thence as previ 
ously traced over contacts of the relays of the 
registers asset for the C, B, E and F digits “9171' 
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to battery through the winding of relay CLR of 
Fig. 13. 
From this point the circuits function as previ 

ously described to control the message ticketer to 
print digits on the ticket in accordance with the 
B, C, D, E and F digits registered in the line entry 
registers of Figs. 40, 41 and 42, and relays RLSf, 
LSA, LSB, RCE and the synch'oinizing relays 
SYBA and SYMA of Fig. 16 and relays RS and 
RS2 of Fig. 4 are operated as previously described 
to advance the reader for sensing the next line of 
the entry. Relay RS2, upon operating, estab 
lishes a circuit from ground upon the next closure 
of cam contacts C. cf the reader, conductor 24, 
the No. 2 contacts of relay RS2, conductor 6 1 4 of 
cable is, the No. 3 back contact of relay L2B, 
the No. 2 back contact of relay L4C, the No. 2 
back contact of relay figA, over the No. 1 front 
contact of relay K, conductor 634, the No. 1 
contacts of operated reiay MLE and to battery 
through the winding of relay LK2 of Fig. 5. Re 
lay LK2 thereupon operates and locks over itS 
No. 5 contacts through resistance 58, conductor 
588, over the No. 3 back contact of relay L2A of 
Fig. 6 and to ground over the No. 4 contacts of 
operated relay LK. Also the closure of cam con 
tacts C is effective as previously described to 
cause the operation of Synchronizing relay SYBB 
of Fig. 16, whereupon relay SYBB operates to 
open the circuit of relays RSS and RS2, which 
release and prepare the check circuit to enable 
the second line of the initial entry to be sensed 
and registered. When relay RLS operated, it 
caused the release of relay RCLA to release all 
Operated relayS of the line entry registers of FigS. 
40, 41 and 42. These registers are then ready to 
register digits of the Second line of the initial 
entry. 
The message ticketer then proceeds to print the 

tens and units digits of the district frame number 
registered in the registers of Fig. 39 whereupon 
the printer control switch PC of Fig. 17 will come 
to rest in its fourteenth position as previously 
described. 

Sensing the second line of the initial four line 
entry 

When the Second line of the four line entry is 
sensed, the A reader relay Will be operated since 
the A or control digit is assumed to be '1' to indi 
Cate that the entry line is supplemental to the 
entry line just previously sensed. Also reader 
relays of Figs. 7, 8, 9 and 10 are operated in ac 
cCrdance With the perforations for the assumed 

5 B, C, D, E and F digits “04826’ and thus relays 
Bf A, B2A, B B and B2B of Fig. 7, relays BiB, 
B2B, C E and C2E of Fig. 8, relays BC and BE 
and DiB and DD of Fig. 9 and relays FA and FC 
Will be operated. The previously traced check cir 
cuit through contacts of the A reader relay and 
contacts of the B, C, D, E and F groups of reader 
relays is then established to cause the reopera 
tion of the CL, CL2 and CL3 connector relays 
of Fig. 11. 

During the period that the reader contacts are 
closed, can contacts C2 will also be closed and 
establish a circuit from ground thereover, over 
conductoi 253 of cable 255), the No. 4 contacts of 
Operated reader relay A, the No. 7 contacts of 
operated relay TK2, conductor 509, the No. 2 back 
contact of relay N2 of Fig. 6, the No. 2 contacts 
of Operated relay LN4, the No. 1 back contact of 
relay T4D, the No. 1 back contact of relay L4B 
and to battery through the winding of relay L4A. 
Relay L.4A thereupon operates to indicate that the 
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first line of the entry has been sensed, and locks 
over its No. 1 contacts, the No. 1 back contact of 
relay L4C, through resistance 638, the No. 1 back 
contact of relay L2B and to ground over the No. 3 
contacts of relay LK?. 
With the connector relays CL CL2 and CL3 

and the reader relays of Figs. 7, 8, 9 and 10 oper 
ated as just described, relays of the B, C, D, E 
and F line entry registers of Figs. 40, 41 and 42 
are operated to register the second line entry B, 
C, D, E and F digits “04826,' and such operated 
relays become locked to ground over contacts of 
relay RCLA which reoperated upon the release of 
relay RLS after the register relays released foll 
lowing the completion of the printing of the data 
of the first line of the initial entry registered 
thereby. The previously traced check circuit is 
then established through the contacts of the reg 
ister relays, resulting in the reoperation of the 
CLR relay of Fig. 13. 

It will be recalled that the Synchronizing relays 
SYBA and SYBB of Fig. 16 were operated and 
locked following the printing of the first line of 
the initial entry. Therefore as soon as the cam 
contacts C4 of the reader close following the re 
Operation of relay CLR, the previously traced cir 
cuit for relay SYMB is closed and such relay cp 
erates, in turn releasing relay SYMA. On the 
next closure of can contacts CT of the reader, the 
previously traced circuit for synchronizing relay 
SYBC is closed and relay SYBC operates, in turn 
causing the operation of relay PPA which locks 
and causes the release of relay LSA, followed by 
the release of relays LSB, SYBA, SYBB, SYMB 
and SYBC. With these synchronizing relays re 
leased and relay PPA operated, the previously 
traced circuit for relay PPB is established and 
Such relay operates and locks under the control 
of relay PPD. Relay PPA, upon operating, also 
initiates the further operation cf the message 
ticketer which proceeds as previously described 
to print data on the ticket in accordance with 
the information registered in the line entry reg 
isters of Figs. 40, 41 and 42 and in accordance 
With the day, hour and minute of the answer 
time of the call as registered in the registers of 
Figs. 20, 19, 22, 23 and 24. Following the printing 
of the tenths minute digit of the answer time on 
the ticket, the printer control Switch PC Will have 
advanced into terminal position 2. 
When the brushes of Switch PC reach the 

twenty-Seventh terminal position, a circuit is 
established from ground over the No. 10 contacts 
of relay PS, the brush and No. 5 terminal of 
Switch arc PC6, the No. 1 contacts of operated 
relay DTL, the No. 9 contacts of relay PS, con 
ductor 79, the No. 1 normal contacts of relay 
DIS of Fig. 15, the No. 1 normal contacts of relay 
AD and to battery through the winding of relay 
RLS. Relay RLS then operates and locks over 
its No. 2 contacts and the No. 1 back contact of 
relay RCK to ground over the No. 1 contacts of 
relay GC and, at its No. 1 back contact, opens 
the circuit of relay RCLA which releases, in turn 
releasing all of the operated relays of the line 
entry registers of Figs. 40, 41 and 42. When such 
relays release, the CLR relay releases and the pre 
viously traced check circuit over the contacts of 
the relays of the registers is established for caus 
ing the operation of relay RCK of Fig. 15 if all 
of the relays of Such registers become released. 
Relay RCK, upon operating, causes the release 
of relay RLS and the reoperation of relay RCTA. 
While relay RLS was operated a circuit was 
established from ground over its No. 3 contacts 
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and conductor 538 to battery through the wind 
ing of relay LSA of Fig. 16 and relay LSA locked 
Over its No. 4 contacts, through resistance 60?, 
the No. 2 contacts of operated relay PPB, the No. 
1 normal contacts of relay PPC, the No. 3 back 
contact of relay PPE, conductor 720 and to 
ground over the No. 7 contacts of relay PS of 
Fig. 17. 
With relay LSA operated, a circuit is estab 

lished from ground over the No. 1 normal contacts 
of relay PM, of Fig. 17, the brush and No. 5 ter 
minal of Switch arc PC4, conductor 74, the No. 7 
contacts of relay LSA, conductor 75 and to the 
(-) segment of the ticketer distributor. When 
thereafter the brush 450 engages such segment, 
the printer magnet PRT is operated to print a dash 
On the ticket and to cause the advance of the 
printer control SWitch PC one step to its twenty 
eighth terminal position. 
In the twenty-eighth terminal position, the 

Control SWitch controls the cutting of the tape, 
and in its twenty-ninth, thirtieth and thirty-first 
positions the message ticketer is controlled in the 
manner previously described in accordance with 
the elapsed time registrations on the registers of 
Figs. 46 and 47 to print the elapsed time on the 
ticket, following which the printer control switch 
PC is advanced to position thirty-two. 
With relay DTL operated, indicative of a detail 

billed call for which additional information must 
be printed on the ticket, an asterisk is not printed 
at this time but a dash is printed. To accom 
plish this a circuit is established from ground 
over the No. 1 normal contacts of relay PM, the 
brush and No. 10 terminal of switch arc PC4, the 
No. 2 contacts of relay DTT, and conductor 75 
to the (-) segment of the ticketer distributor. 
When thereafter brush 450 engages such seg 
ment, the printer magnet PTR is operated to 
cause the printing of a dash on the ticket and 
to cause the advance of the printer control switch 
One step to its thirty-third position, in which 
position it awaits the sensing of the third line of 
the initial entry and the reoperation of the line 
entry registers of Figs. 40, 41 and 42. 

Following the release of relay RLS and with 
the checking relay RCK? operated, the previously 
traced circuit for relay LSB is established and 
Such relay operates and locks under the control 
of relay LSA as previously described. The syn 
chronizing relays SYBA and SYMAthen function 
as previously described, relay SYMA, upon op 
erating, causing the operation of relays RS and 
RS2 of Fig. 2 to cause the advance of the reader 
for sensing the third line of the initial entry. 
Relay RS2, upon operating, opens one of the 
locking paths for relays LK and LK2, but since 
relay L2A has not been operated, these relays do 
not release. Relay RS2 also establishes a circuit 
from ground over reader cam contacts C7, con 
ductor 24 of cable 240, the No. 2 contacts of relay 
RS2, conductor 64 of cable 6 fo, the No. 3 back 
contact of relay L.2B of Fig. 6, the No. 3 back con 
tact of relay L4C, the No. 2 front contact of relay 
L4A and to battery through the winding of relay 
L4B. RelayL4B thereupon operates and locks over 
its No. 2 contacts, the No. 2 back contact of relay 
L4D and through resistance 639 to ground over 
the No. 3 contacts of relay LEK, indicative of the 
fact that the second line of the entry has been 
sensed. Synchronizing relay SYBB of Fig. 16 
Operates in the manner previously described upon 
the next closure of cam contacts CT of the reader 
and opens the circuit of relays RS and RS2 
which then release and prepare the check circuit 
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for enabling the third line of the initial entry to 
be sensed and registered. 

Sensing the third line of the initial 
four line entry 

When the third line of the four line entry is 
sensed, the A reader relay will be operated since 
the A or control digit is assumed to be “1,” to in 
dicate that the entry line is Supplemental to the 
to the preceding line just sensed. Also, the reader 
relays of Figs. 7, 8, 9 and 10 are operated in ac 
cordance With the perforations for the assumed 
B, C, D, E and F digits. The B digit will be given 
an arbitrary value '0' since it performs no func 
tion, the C digit will be given a value “5,” indi 
cating an extended area or a number above 10,000, 
and the D, E and F digits will be assumed to be 
"794' or the numerical values of the office code 
letters of the called line number. Thus the 
punchings across the tape will be for the digits 
“105794.' 

Readers relay Ad also establishes a circuit 
from ground over the contacts of reader cam C2, 
conductor 253 of cable 250, the No. 4 contacts of 
relay Af, the No. 7 contacts of relay LK2, con 
ductor 509, the No. 2 back contacts of relay LN2, 
the No. 2 contacts of relay LN4, the No. 1 back 
contact of relay L4D, the No. 1 front contact of 
relay L4B, and to battery through the winding 
of relay L4C. Relay L4C upon operating locks 
over its No. 1 contacts, resistance 638, the No. 1 
back contact of relay L2B and to ground over the 
No. 3 contacts of relay LK and, at its No. 1 back 
contact, opens the locking circuit of relay 4A 
which then releases. 
Reader relays Bf A, B2A, B B and B2B of Fig. 7 

will therefore be operated in accordance with the 
punchings for the B digit “0” in the manner pre 
viously described. The perforations for the C 
digit '5' will be in punch positions cd and cd; 
therefore the closure of reader contacts CC and 
CD will establish circuits from ground thereover, 
Over conductor 2 and the No. 8 contacts of con 
nector relay TB to conductor 333 of cable 330, 
over conductor 2 (2 and the No. 7 contacts of relay 
TB to conductor 334 of cable 330, and thence over 
cable 400 to battery through the windings of 
reader relays C C, C2C, CD and C2D of Fig. 8. 
The perforations for the D digit '7' Will be in 
punch positions db and dc; therefore the closure 
of reader contacts DB and DC will establish cir 
cuits from ground thereover, over conductor 25 
and the No. 4 contacts of relay TB to conductor 
342 of cable 34, Over conductor 26 and the No. 
3 contacts of relay TB to conductor 343 of cable 
340, and thence through cable 400 to battery 
through the windings of reader relays DB and DC 
of Fig. 9. The perforations for the E digit "9" 
Will be in punch positions ea and ee; therefore 
the closure of reader contacts EA and EE will es 
tablish circuits from ground thereover, over con 
ductor 29 and the No. 10 contacts of connector 
relay TC to conductor 35 of cable 359, over con 
ductor 223 and the No. 6 contacts of relay TC to 
conductor 355 of cable 350, and thence through 
cable 400 to battery through the Windings of 
reader relays EA and EE of Fig. 9. The perfora 
tions for the F digit “4” will be in punch position 
fb and fe and therefore the reader relays FB and 
FE of Fig. 10 Will be operated in the manner pre 
viously described. 
A check circuit from the reader cam contacts C9 

is now established through the contacts of the 
reader relays, which may be traced as previously 
described to conductor 44, thence over the No. 6 
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back contact of reader relay FA of Fig. 10, the 
No. 7 contacts of operated relay FB, the No. 2 
back contacts of relays FC and FD, the No. 2 con 
tacts of operated relay FE, conductor 9, the No. 
5 contacts of operated reader relay EA of Fig. 9, 
the No. 1 back contact of relay EB, the No. 2 
back contacts of relays EC and ED, the No. 2 
contacts of operated relay EE, the No. 6 back 
contact of relay DA, the No. 7 contacts of op 
erated relay DB, the No. 3 contacts of operated 
relay DC, the No. 1 back contacts of relay DD and 
DE, conductor 9 (2, the No. 6 back contact of 
relay C2A of Fig. 8, the No. 8 back contact of relay 
C2B, the No. 8 contacts of operated relay C2C, 
the No. 3 contacts of operated relay C2D, the No. 
1 back contact of relay C2E, conductor 806, the 
No. 5 contacts of operated relay BIA of Fig. 7, the 
No. 2 contacts of operated relay BIB, the No. 1 
back contacts of relays BC, BD and BE, thence 
as previously traced to conductor 50 of cable 
59), the No. 3 contacts of operated reader relay 

All of Fig. 5, the No. 4 contacts of operated relay 
LK2, the No. 5 back contact of relay A3, the No. 
4 back contact of relay A2, the No. 3 contacts of 
operated relay MLE, conductor 627 of cable 620 
and to battery through the windings of the CLI, 
CL2 and CL3 connector relays of Fig. 11. 
With the connector relays CT, CL2 and CL3 

and the reader relays of Figs. 7, 8, 9 and 10 op 
erated as just described, relays of the B, C, D, E: 
and F line entry registers of Figs. 40, 41 and 42 
are operated to register the third line entry digits 
B, C, D, E and F having assumed values “05794.' 
The transfer of the B digit '0' is accomplished as 
previously described to cause the operation of 
relays A and B of the "Line entry B digit' regis 
ter of Fig. 40. The operation of connector relay 
CL, with reader relays CC and CfID of Fig. 8 
operated, establishes circuits from ground over 
the lowermost contacts of relays CC and CD, 
conductors 883 and 804 of cable 809, the Nos. 8 
and 9 contacts of relay C, conductors 403 and 
484 of cable 499 and to battery through the 
windings of relays C and D of the “Line entry C 
digit' register of Fig. 41. The operation of con 
nector relay CL2, with reader relays DB and DC 
of Fig. 9 operated, establishes circuits from ground 
Over the lowerinost contacts of Such relays, con 
ductors 922 and 923 of cable 920, the Nos. 2 and 3 
contacts of relay CL2, conductors 42 and 4 f3 
of cable 4 0 and to battery through the windings 
of relays B and C of the “Line entry D digit' reg 
ister of Fig. 41. The operation of connector relay 
CL2, with reader relays EA and EE of Fig. 9 op 
erated, also establishes circuits from ground over 
the lowermost contacts of such relays, conduc 
tors 94 and S45 of cable 949, the Nos. 6 and 10 
contacts of relay CT2, conductors 420 and 42.05 
of cable 4200 and to battery through the windings 
of relays A and E of the "Line entry E digit’ 
register of Fig. 42. The operation of connector 
relay CL3, with reader relays FB and FE of Fig. 
10 operated, is effective to cause the operation of 
the B and E relays of the “Line entry F digit’ 
register of Fig. 42 in the manner previously de 
Scribed. The register relays, upon operating, lock 
in the nanner previously described to ground 
over contacts of relay RCLA of Fig. 14, which 
relay reoperated upon the release of relay RLS 
after these register relays released following the 
completion of the printing of the data of the 
second line of the initial entry registered thereby. 
A check circuit is now established to deter 

mine if two only of the relays of each of the line 
entry registers have been operated, which cir 
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cuit may be traced from ground over the No. 1 
back contacts of relays E, D and C of the “Line 
entry B digit' register of Fig. 40, the No. 3 con 
tacts of operated relay B of Such register, the No. 
7 contacts of operated relay A of such register, 
conductor 405, the No. 1 back contact of 
relay E of the “Line entry C digit' register of 
Fig. 41, the No. 3 contacts of operated elay D 
of Such register, the No. 9 contacts of operated 
relay C of Such register, the lowermost back con 
tacts of Irelays 3 and A of Such register, No. 1 
back contact of relays E and D of the “Line en 
try D digit' register, the No. 3 contacts of oper 
ated relay C of Such registel', the No. 9 CCntacts 
of Operated relay B of Such register, the No. 8 
back contact of relay A of such register, conduc 
tor 45, the No. 2 contacts of operated relay E 
of the “Itine entry it digit' register of Fig. 42, the 
No. 2 back contacts of relay D, C and B of Such 
register, the No. 7 contacts of Operated relay A 
of such register, the No. 2 contacts of operated 
relay E of the “Line entry F digit' register, the 
No. 2 back contacts of relayS D and C of Such 
register, the No. 9 contacts of operated relay B 
of such register, the No. 8 back contact of relay 
As of such register, conductor 62 6, the No. 1 
contacts of relay DSR of Fig. 13, conductor 3, 
the No. 2 back contact of relay PR of Fig. 15 
and conductor 32 to battery through the wind 
ing of relay CLR, of Fig. 13. 

It Will be recalled that the Synchronizing relays 
SYBA and SYBB of Fig. 16 were operated and 
locked following the printing of the Second line 
of the initial entry, therefore as Soon as the can 
contacts C4 of the reader close following the 
reoperation of relay CLR, the previously traced 
circuit for relay SYMB is closed and such relay 
operates, in turn releasing relay SYMA. On the 
next closure of can contacts C of the reader, 
the previously traced circuit for Synchronizing 
relay SYBC is closed and such relay operates. 
With relay PP-3 Operated, it established a cir 
cuit from ground applied over the lower contacts 
of reader relay A, conductor 55 of cable 580, 
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the No. 2 contacts of relay SYBC, the No. 2 back 
contact of relay PPD, the No. 3 front contact of 
leiay PPB and to battery through the Winding 
of relay PPC. Relay PCC thereupon operates 
and locks through resistance 63, the No. 1 al 
ternate contacts of relay PPC, the No. 3 back 
contact of relay PPE and to ground on conductor 

20. The operation of relay PPC is indicative 
of the fact that the third line of the initial line 
entry has been Sensed and that the ninessage 
ticketer may proceed with the printing of the 
data, now registered in the line ently legisters. 
The operation of relay PPC also open the lock 

ing circuit of reiay LSA. Which thereupon releases 
followed by the release of relayS LSB, SYBA, 
SYEB, SYMB and SYBC. With these synchro 
nizing relays released and relay PCC operated, a 
circuit is established from battery through the 
winding of relay. PPD, the No. 2 front contact 
of relay PPC, the No. 3 back contact of relay 
SYBC, the No. 1 back contact of relay SYMB, 
the No. 2 back contact of relay SYMA, the No. 1 
back contact of relay SYBA, the No. 7 back con 
tact of relay LSB, the No. 1 back contact of relay 
LSA, conductor 8 to ground over the No. 9 
contacts of relay GC of Fig. 15. Relay PPid 
operates and locks over itS No. 3 front contact 
and through resistance 62 to ground on con 
ductor 728, and at its No. 3 back contact, opens 
the locking circuit of relay PPEB which now I'e- 
leases, 
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Printing third line of the initial entry data 
It will be recalled that printer control SWitch 

PC of Fig. 17 was arrested in terminal position 
thirty-three with relay PPC of Fig. 16 now oper 
ated, a circuit is established from ground over 
the No. 1 normal contacts of relay PM, the brush 
and No. 1 terminal of Switch arc PC4, conduc 
tor ii 43, the No. 3 contacts of relay PPC, con 
ductor 75, the No. 4 contacts of relay Plf, con 
ductor 82 of cable i8, the No. 7 cointacts of 
operated relay C of the “Line entry C digit' reg 
ister of Fig. 41, the No. 7 contacts of Operated 
relay D of such legister and conductor 5 to the 
segment 5 of the ticketer distributor. When 
thereafter brush 450 engages such segment, the 
printer magnet, PRT is operated to cause the 
printing of the digit “5” on the ticket indicative 
of the area number in which the called office is 
located and to cause the advance of the printer 
control switch one step to its thirty-fourth ter 
minal position. 
A circuit is now established from ground Ovel 

the No. 1 normal contacts of relay PM, the brush 
and No. 12 terminal of Switch arc PC4, conductor 
i? 44, the No. 3 contacts of relay Plf, conductor 
f 803 of cable 800, the No. 4 contacts of operated 
relay B of the “Line entry D digit' register of 
Fig. 41, the No. 4 contacts of operated relay C 
of such register and conductor 7 to segment T of 
the ticketer distributor. When thereafter brush 
450 engages such segment, the printer magnet 
PRT is operated to cause the printing of the A 
office code digit “t' of the called line number on 
the ticket and to cause the advance of the printer 
control switch PC one step to its thirty-fifth ter 
minal pOSition. 
A circuit is then established from ground over 

the No. 1 normal contacts of relay PM, the brush 
and No. 13 terminal of Switch arc PC4, conduc 
tor 745, the No. 2 contacts of relay Pif, con 
ductor 804 of cable 800, the No. 3 contacts of 
operated relay E of the "Line entry E digit' reg 
ister of Fig. 42, the No. 2 contacts of operated re 
lay A of Such register and conductor 9 to the Seg 
ment 9 of the ticketer distributor. When there 
after brush 450f engages such segment, the 
printer magnet PRT is operated to cause the 
printing of the B office code digit '9' of the SO 
called line number on the ticket and to cause the 
advance of the printer control Switch PC one step 
to its thirty-sixth terminal position. 
A circuit is now established from ground over 

the No. 1 normal contacts of relay PM, the brush 
and No. 14 terminal of switch arc PC4, conductor 
f746, the No. 1 contacts of relay P , conductor 
805 of cable 808, the No. 5 contacts of operated 

relay E of the "Line entry F digit' register of 
Fig. 42, the No. 8 contacts of operated relay B of 
Such register and conductor 4 to segment 4 of 
the ticketer distributor. When thereafter the 
brush 450 engages Such segment, the printer 
magnet PRT is operated to cause the printing of 
the C office code digit '4' of the called line num 
ber on the ticket and to cause the advance of the 
printer control SWitch PC one step to its thirty 
Seventh terminal position. 

It is to be noted that the B digit '0' registered 
on the "Line entry B digit' register is without 
utility in printing the ticket, since it was em 
ployed only as a control digit. Consequently the 
printer control Switch PC skipped the B digit 
registei'. 
The brush aSSociated with Switch arc PC6 is 

noW engaged With the No, 15 terminal of its arc 
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and a circuit is established from ground over the 
No. 10 contacts of relay PS, the brush and No. 
15 terminal of Switch arc PC6, the No. 9 contacts 
of relay PS, conductor f7 9, the No. 1 normal 
contacts of relay IS of Fig. 15, the No. 1 nor 
mal contacts of relay AD and to battery through 
the winding of relay RLS, which relay operates 
and locks in a circuit over its No. 2 contacts and 
the No. 1 back contact of relay RCK to ground 
over the No. 1 contacts of relay GC. Relay R.L.S., 
upon operating, causes the Operation of relay LSA 
of Fig. 15 which locks over its No. 4 contacts 
through resistance 60, the No. 1 normal con 
tacts of relay PPA, the No. 1 normal contacts of 
relay PPE and to ground on conductor 720, and 
causes the release of relay RCTA of Fig. 14. Which, 
in turn, opens the locking circuits of the operated 
relays of the line entry registers of Figs. 40, 41 
and 42. Thereupon, such relays release and if 
they release properly, as will be assumed, the 
previously traced circuit for checking relay RCK 
is established and the locking circuit of relay 
RLS is opened. 
With relay LSA operated and the printer con 

trol switch PC in terminal position thirty-seven, 
a circuit is established from ground over the No. 
1 normal contacts of relay PM, the brush and 
No. 15 terminal of SWitch arc PC4, conductor 
T55, the No. 6 contacts of relay LSA, conductor 
756 and to battery through the winding of relay : 
RLC of Fig. 17. Relay RLC then functions to 
control the operation of relay PM, followed by the 
operation of magnet STEP of switch PC. The 
release of relays RLC and PM and the release of 
magnet STEP in the manner fully described in 
connection with the operation of printer magnet 
PRT, function to advance the Switch PC one step 
to its thirty-eighth terminal position. The ad 
vance of switch PC opens the previously traced 
circuit for relay RLS which will release since 
itS locking circuit has been opened upon the Oper 
ation of relay RCK?. With relay RLS released 
and relay RCK operated, the previously traced 
circuit for relay LSB is established and such re 
lay locks under the control of relay LSA. The 
release of the line entry registers also causes the 
release of relay CLR of Fig. 13. The printer con 
trol switch PC now remains in terminal position 
thirty-eight. 
With relay LSB operated, the synchronizing 

relays SYBA and SYMA function as previously 
described. Relay SYMA, upon operating, causes 
the operation of relays of RSA and RS2 of Fig. 4 
to cause the advance of the reader for sensing the 
fourth line of the initial line entry. Relay RS2, 
upon operating, opens one of the locking paths 
for relays LK and LK2, but since relay L2A 
has not been operated, these relays do not release. 
Relay RS2, upon operating, also establishes a 
circuit from ground over reader contacts C, con 
ductor 24 of cable 240, the No. 2 contacts of 
relay RS2, conductor 64 of cable 60, the No. 3 
back contact of relay L.2B of Fig. 6, the No. 2 
front contact of relay L4C and to battery through 
the winding of relay L4D. Relay L4D thereupon 
operates, locks over its No. 2 front contact and 
through resistance 639 to ground over the No. 3 
contacts of relay LK and, at its No. 2 back con 
tact, opens the locking circuit of relay L4B which 
releases. The operation of relay L4D is indica 
tive of the fact that the third line of the initial 
entry has been sensed and printed. Synchroniz 
ing relay SYBB of Fig. 16 also operates in the 
manner previously described upon the next clo 
sure of cam contacts C of the reader, and OpenS 

5 

O 

20 

4.i. 

60 

5 

90 
the circuit of relays RS- and RS2 which then re 
lease and prepare the check circuit for enabling 
the fourth line of the initial entry to be sensed 
and registered. 

Sensing the fourth line of the initial entry 

When the fourth line of the initial entry is 
sensed, the A reader relay will be operated Since 
the A or control digit is assumed to be '1' to in 
dicate that the entry line is Supplemental to the 
preceding line just sensed. Relay Al also estab 
lishes a circuit, which may be traced from ground 
over can contacts C2 of the reader, conductor 
253 of cable 25, the No. 4 contacts of operated 
relay A, the No. 7 contacts of relayLK2, conduc 
tor 509, the No. 2 back contact of relay LN2 of 
Fig. 6, the No. 2 contacts of operated relay LN4, 
the No. 1 front contact of relay L4D and to bat 
tery through the winding of relay L2A which op 
erates, locks over its No. 2 contacts and through 
resistance 834 to ground over the No. 3 contacts 
of relay LK, and establishes an obvious circuit 
for relay L2B which operates, opening the lock 
ing circuit of relay L4C which then releases. 
Also, reader relays of Figs. 7, 8, 9 and 10 are op 
erated in accordance with the perforations across 
the tape for the assumed B, C, D, E and F digits. 
These digits will be assumed to be “84370' for the 
thousands, hundreds, tens, units and stations 
digits of the called line number. Thus the per 
forations across the tape will be for the digits 
“1843.70.' 
Reader relays BC, B2C, BE and B2E of Fig. 7 

Will therefore be operated in accordance with the 
punchings for the B digit “8,’ reader relays CB, 
C2B, CE and C2E of Fig. 8 will be operated in 
accordance With the punchings for the C digit 
“4,' reader relays DD and DE of Fig. 9 will be op 
erated in accordance with the punchings for the 
D digit “3,’ reader relays EB and EC of Fig. 9 
will be operated in accordance with the punchings 
for the E digit '7' and reader relays FA and FB 
of Fig. 10 will be operated in accordance with the 
punchings for the F digit “0.' 
A check circuit from the reader cam contacts 

C9 is now established through the contacts of the 
reader relays, which circuit may be traced as pre 
viously described to conductor 44, thence over 
the No. 5 contacts of operated relay FA of Fig. 10, 
the No. 2 contacts of operated relay FB, the No. 1 
back contacts of relays FC, FD and FE, conductor 
9ff, the No. 6 back contact of relay EA of Fig. 9, 
the No. 7 contacts of operated relay EB, the No. 3 
contacts of operated relay EC, the No. 1 back con 
tacts of relays ED and EE, the No. 6 back contact 
of relay DA, the No. 8 back contact of relay DB, 
the No. 9 back contact of relay DC, the No. 8 con 
tacts of operated relay DD, the No. 2 contacts of 
operated relay DE, conductor 92, the No. 6 back 
contact of relay C2A of Fig. 8, the No. 7 contacts 
of operated relay C2B, the No. 2 back contacts of 
relays C2C and C2D, the No. 2 contacts of oper 
ated relay C2E, conductor 806, the No. 6 back 
contact of relay B A, the No. 8 back contact of 
relay BB, the No. 8 contacts of operated relay 
BC, the No. 2 back contact of relay BD, the No. 
2 contacts of operated relay BE, thence as pre 
viously traced to conductor 50 of Fig. 5, the No. 
3 contacts of operated relay A, the No. 4 con 
tacts of operated relay LK2, the No. 5 back con 
tact of relay A3, the No. 4 back contact of relay 
A2, the No. 3 contacts of operated relay MLE, 
conductor 627 of cable 620 and to battery through 
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the Windings of the connector relays CLI, CL2 
and CL3 of Fig. 11. 
With the connector relays and the FA, FB, EB, 

EC, DD, DE, C2B, C2E, BC and BIE reader re 
lays operated, circuits are established in the man. 
ner previously described for relays A and B of the 
"Line entry F digit” register of Fig. 42, for relays 
B and C of the "Line entry E digit” register of 
Fig. 42, for relays D and E of the “Line entry D 
digit” register of Fig. 41, for relays B and E of the 
"Line entry C digit” register of Fig. 41 and for 
relays C and E of the “Line entry B digit' reg 
ister of Fig. 40. These register relays thereupon 
Operate and lock over their inner upper contacts 
to ground Supplied at the contacts of relay RCLA 
of Fig. 14, which relay reoperated following the 
release of relay RLS of Fig. 15. 
A check circuit is now established to determine 

if two only of the relays of each of the line entry 
registers have been Operated, which circuit may 
be traced from ground over the No. 2 contacts of 
operated relay E of the “Line entry B digit’ leg 
ister of Fig. 40, the No. 2 back contact of relay D 
of Such register, the No. 9 contacts of Operated 
relay C of Such register, the lowermost back con 
tacts of relays B and A of such register, conduc 
tor 4005, the No. 2 contacts of Operated relay E 
of the "Line entry C digit” register of Fig. 41, the 
No. 2 back contacts of relays D and Cof such reg 
ister, the No. 9 contacts of Operated relay B of 
Such register, the No. 8 back contact of relay A of 
Such register, the No. 2 contacts of operated relay 
E of the "Line entry D digit' register of Fig. 41, 
the No. 9 contacts of operated relay f) of such 
register, the lowermost back contacts of relays 
C, B and A of such register, conductor 4 O5, the 
No. 1 back contacts of relays E and D of the “Line 
entry E digit' register of Fig. 42, the No. 3 con 
tacts of operated relay C of such register, the 
No. 9 contacts of operated relay B of Such reg 
ister, the No. 8 back contact of relay A of such 
register, the No. 1 back contacts of relays E, D 
and C of the "Line entry F digit’ register of Fig. 
42, the No. 3 contacts of operated relay B of such 
register, the No. 7 contacts of Operated relay A 
of Such register, conductors 425 and 42 6, the 
No. 1 contacts of relay DSR of Fig. 13, conductor 
30, the No. 2 back contact of relay PR of Fig. 15 
and conductor f362 to battery through the wind 
ing of relay CLR of Fig. 13. 

It Will be recalled that Synchronizing relays 
SYBA and SYBB of Fig. 16 Were operated and 
locked following the printing of the third line of 
the initial entry; therefore aS SOO) as the can 
Contacts C4 of the reader close following the 
reoperation of relay CLR, the previously traced 
circuit for relay SYMB is closed and such relay 
Operates, in turn releasing relay SYMA. On the 
next closure of cam contacts C7 of the reader, 
the previously traced circuit for Synchronizing 
relay SYBC is closed and Such relay operates. 
With relay PPD operated, it establishes a circuit 
from ground applied over the lower contacts of 
reader relay A4, conductor 56 of cable 50a, 
the No. 2 contacts of relay SYBC, the No. 2 front 
Contact of relay PPD and to battery through the 
Winding of relay PPE. Relay PPE now operates 
and locks through resistance Ga and its upper 
No. 1 contacts to ground on Conductor E20 as 
an indication that the fourth line of the initial 
entry has been sensed and that the message 
ticketer may proceed With the printing of the 
data now registered in the line entry registers 
of Figs. 40, 41 and 42. 
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Printing the fourth line of the initial entry data 
The Operation of relay PPE also opens the 

locking circuit of relay LSA which thereupon 
releases, followed by the release of relays LSB, 
SYBA, SYBB, SYMA and SYBC. At its No. 3 
contacts, relay PPE also opens the locking circuit 

With relay PPE 
noW Operated and the brushes of the printer 
control SWitch PC in their thirty-eighth terminal 
position, a circuit is established from ground over 
the No. 1 normal contacts of relay PM, the brush 
and No. 16 terminal of switch arc PCs, conductor 

42, the No. 4 contacts of relay PPE, conductor 
48, the No. 5 contacts of relay Pi, conductor 

80 of cable 806, the No. 8 contacts of oper 
ated relay C of the “Line entry B digit' register 
of Fig. 40, the No. 7 contacts of operated relay E 
of Such register and conductor 3 to segment 8 
Of the ticketer distributor. When thereafter 
brush 450 engages such segment, printer mag 
net ERT is Operated to cause the printing of the 
thousands digit '8' of the called line number on 
the ticket and to cause the advance of the printer 
control SWitch PC one step into its thirty-ninth 
terminal position, 
A path is now established from ground over 

the No. normal contacts of relay PM, the brush 
and No. 17 terminal of switch arc PC4, conductor 

9, the No. 6 contacts of relay P , conductor 
892 of cable 800, the No. 5 contacts of oper 

ated relay E of the "Line entry C digit' register 
of Fig. 41, the No. 8 contacts of operated relay B 
of Such register and conductor 4 to segment 4 of 
the ticketer distributor. When brush 453 en 
gages Such Segment, the magnet PRT is operated 
to cause the printing of the hundreds digit “4' 
of the called line number of the ticket and to 
Cause the advance of the printer control switch 
PC One step to its fortieth terminal position. 
A path is now established from ground over 

the No. 1 normal contacts of relay PM, the brush 
and No. 18 terminal of switch arc PC4, conductor 
F58, the No. 7 contacts of relay P , conductor 

i853 of cable 833, the No. 6 contacts of oper 
ated relay D of the "Line entry D digit' register 
of Fig. 41, the No. 6 contacts of operated relay E 
of Such register and conductor 3 to segment 3 
Of the ticketer distributor. When brush 45) en 
gageS Such Segiment, printer magnet PRT is oper 
ated to cause the printing of the tens digit “3' 
of the called line number on the ticket and to 
cause the advance of the printer control switch 
PC One step to its forty-first terminal position. 
A path is now established from ground over 

the No. 1 normal contacts of relay PM, the brush 
and No. 19 terminal of Switch arc PCs, conductor 
AF5, the No. 8 contacts of relay Pi (, conductor 
A8e of cable f800, the No. 4 contacts of oper 
ated relay B of the "Line entry E digit' register 
of Fig. 42, the No. 4 contacts of operated relay C 
of Such register and conductor 7 to segment 7 
of the ticketer distributor. When brush 450 en 
gageS Such Segment, the printer magnet PRT is 
Operated to cause the printing of the units digit 
"7" of the called number on the ticket and to 
cause the advance of the printer control switch 
PC One Step to its forty-second terminal position, 
A path is now established from grOund Over 

the No. 1 normal contacts of relay PM, the brush 
and No. 20 terminal of switch arc PC3, conductor 

52, the No. 9 contacts of relay Pl, conductor 
i85 of cable 880, the No. 5 contacts of Oper 
ated cable A of the “Line entry F digit' register 
of Fig. 42, the No. 7 contacts of Operated relay B 
























































