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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- 4

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 controlied
to print information on the ticket as determined

from. sensing the record tape if the call was a ¢
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“pusy” call, a “don’t-answer” call, or & 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
ke more clearly understood from the following
description, appended claims and attached draw-
ings in which:

Pigs. 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 fof
connecting the reader relays of Figs. 7, 8, 9 and
10 with the answer time register relays of Figs.

5 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;

Tig. 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. b4A 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 circuits.

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

SECTICN I

The assembled 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 descriked in
the copending application of W. W. Carpenter
and J. W. Gooderham, Serial No. 724,992, filed
January 29, 1847, and from such record compui-
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, calied the “ini-
tial” entry, is recorded by the central office per-
forator after the central office eguipment 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 bhill, the entry usually
‘comprises ‘a first group of characters which
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 uss
by the computing device. If the connection is a
toll connecticn, to be charged in money units and
requiring a2 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
‘Tor the use of the computing device.

The remaining two entries are the “answer”
and “disconnect” entries, respectively, the former
being entered cn 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 subseriber 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 same for the same call) and a certain con-
trel 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 hour
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 sstablished over each of the
frunks in the group. As previously stated the
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three enftries pertaining to each call are not, of
course, adjacent to each other but disposed over
the tape since, after an eniry is made for one
call established over a particular trunk in the
group, other entries may be made immediately
thereafter for calis established over other trunks
in the same group. By means of the assembler
disclosed in the copending application of W. W.
Carpenter and J. W. Gooderham hereinbefore
referrad 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 chronologieal
order in which the calls were originated. 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
“Brst district sort” in which the euntries on the
central office record tape are separately recorded
on ten different tapes in accordance with the
units digit of the distriet 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 ehrono-
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 iilustrated 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 P 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 he 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 tweniy-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

Hole Position

Numeral
©

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 (a) to (e), inclusive,
beginning with the first punch position allocated
to the digit.

Referring now to Figs. 564B 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 “entry” or contrel 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 “i11,” 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 & and P 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 ©o

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 same 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 hecause 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
heing necessary) and their values for an initial
two-line entry are always “3” and “1,” re-
spectively.

The ¢ 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 designa-
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 made 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, g suitakle digital value
(not shown) is reserved and used for each of the
subscribers or “parties.” Asin the case of a single
line answer-or disconnect entry, the B and ¥ -digits
are used for recording the district number which,
ags in Fig. 54B is indicated in Fig, 54C as “71.”

On the second or “supplementary” line of a

)y 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 same initia] 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. Car-
penter and R. E. Collis, Serial No. 759,402, filed
July 7, 1947, the designation of the caliing 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 cf a
designation (as at present) indicaiing 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
entry 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 B digit indicating to the computer that thers
are three supplementary 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 digif is given the arbitrary
value “0.” The C digit of the third supplemen-
tary line is reserved to indicate the calling num-
bering area and whether the called number in
the identified area is below or akove 16,000, 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
areg is over 10,000 the value of the C digit desig-
nating the area is increased by five.  'Thus if the
called area is “0” 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 subscriker, which is usually a three-
digit number. In the figure the number illus-
trated is “794.”

In the last or fourth supplementary line and
excepting for the A digit which has the value “1”
to indicate that the line is a supplementary line,
the five digits B to F, inclusive, are used to 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 num-
ber is a four-digit number the ¥ 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. b4E 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 o 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 ™
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. b4F 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 taps 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 he
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 disconneect entries would be made for the
flat 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 lstter 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 answersd call, the spe-
cial trouble entry “385400” is perforated on the
tape before the flat rate call is established. This
special entry is punched by the reperforator of
the assembler in the final tape where it appears
immediately following the initial entry of the con-
nection estabklished over the disfrict having the
falsely operated charging device. The computer
is designed to lock for and recognize the three
entries for a call and to recegnize them in the
reverse chronolegical order. If it recognizes and
registers two answer and disconnect enfries it
will be expecting thereafter an initial entry. But
if, instead of encountering this entry it encoun-
ters the special entry “385490,” it knows that
the two or more previously recognized answer
and disconnect entries pertain to flat rate calls
established over the defective district which, un-
less such district is taken out of service immedi-
ately, may again be taken intc use tc establish
connections including those from flat rate lines
for which no charges should be made. And he-
cause of the abnormality of the charging circuifs
in the district the latter will, for such lines, call
in the perforator and record answer and discon-
nect entries therefor but not initial entries.
Hence if the computing apparatus registers two
or more answer and disconnect entries and there-
after encounters the “385400” entry it will can-
cel the answer and disconnect entries.

SECTION II—GENERAL METHOD OF
OPERATION

With the above understanding of the signii-
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 intc the reader.
Upon the operation of the ST key (Fig. 6) the
call records on the tape are read by the relays
in the control and reading circuits in Pigs. 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 call elements are arranged
on the periorated tape in the order of “discon-
nect” time, “answer” time and the initial entry,
said entries being sensed on the tape in a re-
verse direction from that recorded in the local
office tape.

The date and the tape identification entries are
found on the perforated ftape at the beginning
and the end of the call records for each district.
The district frame number, and the day and the
hour will be sensed and recorded in the district
frame, day and hour register circuit so that this
information will be available for printitig on the
ticket. 'The 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 complete call, the first entry 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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eonnect 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 number as indicated by the holes
punched in the tape.. At the same time the con-
nector relays of Plg. 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 disconnest
time on the register relays of Figs. 25 and 286.

The next enfry found ¢n the tape will usually
be the answer time entry. When the control cir-
cuit of Figs. 2 to 6 inclusive recognizes this entry
it will cause a set of connector relays of Fig. 11
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 ti-e answer time and the
two digits of the district number as indicated hy
the holes in the tape.  A$ the same time the con-
nector relays of Fig. 11 will connect other sets
of register relays of Figs. 19 and 29 to the hour
- and day circuits of Figs. 21 to 27 inclusive to
register the hour and day of the answer time.

Assuming that the next eniry on the tape is
the initial entry or the cailing line identifica-
tion, the control circuit of Figs. 2 to 6 inclusive
will recognize this entry and proceed in a sim-
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
Figg. 40, 41 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, B and F digits
will be registered on relays of Figs. 40, 41 and
42. At the same time the connector relays will
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 fo 24
and 27 to 30, these time elements were trans-
ferred to the computing circuit of Figs. 48 to 53
inciusive 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 A88, A5, and
AQ to A4 inclusive and B%%, B5, B3 to B4 inclu-
sive. The circuits are so arranged that wher
a number is registered on the (A) relays of the
computing circuit and another number regis-
téred 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-
volved, namely, tens of minutes, units and tenths
of minutes, three ccmputing circuits of IFigs. 49
to 53 inclusive are required to register the time:
In computing the elapsed time it will of course
be necessary to make a subtraction operation
by subtracting the answer time from the dis-
connect time. This subtraction ecpération is
performed in the computing ¢ircuit by first reg-
istering the  disconnect time on the relays B—
of three of the cemputing zircuits showh in Figs.
49, 50, 51, 52 and 53 and then, by taking ths
“complements” of the numbers represenied Ly
the answer time, registering said complements
on the relays A— cf the three computing cir-
cuits. The correct elapsed time will be- fourd
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by adding the disconnect time angd the “comple-
ment” of the answer time. The complement of
the answer time is obtained by subiraciing each
digit of the answer time from the numeral “9”
and then adding “1” fo the tenths digit in the
computing operation. The addifion cf “1” to
the computation is performed by grounding the
“carry in 1” conductor ts the “tentins” comput-
ing circuit. The complement of the answer
time (subtracted from “9”) is obhiained by a
proper interchange of the conductors between
the answer time registering relays and the re-
lays A— of the three computing circuits.  The
three computing civeults, tenths, units and tens
are connected together by the “carry in 0” and
“carry in 1”7 sonductors. Where the sum of the
two numbers in the frst adding circuit tenths
is greater than Z the “earry out 17 conductor
will be grounded which, in turn will ground the
“carry in 17 conductor %o the next higher digit.
If the sum of the two numbkers in the first ecir-
cuit is less than 16, then the “carry out 0” con-
ductor is grounded and the “cariy in 0” con-
ductor cf the next higher computing ecircuit
would be grounded. The sum of the numbers
in the first computing circuit will be registered
in the tenths elapsed time 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
entry, it is apparent that a call may straddle an
hour entry, or a call may last for a period of
one or more hours. In such 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 com-
putation of the elapsed time must also include
the addition of gixty 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 arranged so
that when a disconnect time entry has been
registered, the hour entries for cne 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
hours computing ecircuit. The circuits are ar-
ranged so that the sum 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 sum of 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 he
necezssary to add a “hundreds” digit or 120 min-
utes to the elapsed time. The hundreds digit
addition is cared for in the simplified comput-
ing circuit of Fig. 47. The end result of these
computations is that elapsed time, including the
hours if any, is regisfered in three figures on the
relays of 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 réelays will eause 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

Distriet 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 enftry)

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 Pigs. 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 timing 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 some 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 cam 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 same 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
countacts. Iach 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
cams each of which controls a set of contacts
designated (reading from top to bottom of the
figure) C¢, C!, C2, C8, C4, C§5, Cb6, C1, C8, C9,
Ci8 and CII. 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 CT are closed when contacts C8, Ci, C2, C4,
C5, C8 and C9 are open and are open when the
latter contacts are closed. Contacts C18 and C12,
thoughi 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
drum 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 cam 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 pericd 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 iz accomplished by means of
an auxiliary shaft coupled to the shaft of the
motor RDR and having an eccentric cam mounted
thereon directly under the armature of the step-
ping magnet STP. The high part of the cam 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 electromag-
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 relays TA, TB, and TC
for the purpose of extending the reader contacts
to reader relays disclosed in Figs. 7, 8, § and 10
and the second group, consisting of relays RCKA,
RCKB and RCKC, for the purpese 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 RLP
(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 entered 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, 1543. 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 231 of cable 23§, the
upper: back contact of the AL relay of Fig. 4,
conductor 232 of cable 230, the upper alternate
contacts of key MOT and over the upper alternate
contacts of key CP to ground. Relay MOT
thereupon operates and connects motor RDR to
a source of 110-volt commercial power, where~
upon the motor operates to rotate the cam
shaft 2371 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 onfo the rotating
drum of the reader.
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The circuits are arranged so that the reader can
be steppeag 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 248 of cable 249,
the No. 2 back contact of relay SRi of Fig. 4
and to battery through the winding of relay SR2.
Relay SR2 operates and locks through the wind-
ing of relay SRI, over the contacts of relay SR2
and conductor 233 of cable 232 to ground over
the lower contacts of key RDR—STP. Relay SR,
being -shunted, does not opsrate 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 CI8 now close to
establish a circuit from ground thereover, over
conductor 245 of cable 240, the No. 1 contacts
of relay SRI, the No. 1 back contact of relay
SR3 and to battery through the 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 RDR—STP. Relay SR4
now closes a circuit from ground over the No. 2
back contact of relay SR8, 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 cam contacts Ci2 open,
the shunt around the winding of relay SR3 is
opened and this relay now operates over the lock-
ing eircuit of relay SR& and opens the circuit of
relays RSI 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 releass,
the reoperation of the key is again effective to
cause the reoperation of the SR~ relays in the
manner 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 sdvanced rapid-
ly to pass the splice pattern or any other portion
of the record past the semsing 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 RSH
of Fig. 4, over conductor 243 of cable 248 and
over the contacts of key TRS, from around the
cam 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
key CP and through resistor 239 to battery. The
reader drum is then advanced under the control
of the cam 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
ecome 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 RLP.

When the lighted laraps indicate that the end
of tape splice patiern has been passed over and
that the reader drum has advanced the record
tape into the position in which the sensing pins
are sensing the first of the tape entries, that is,

75 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 réader checking lamps is not required. The
operation of key ST establishes a circuit from
battery through the winding of the STI relay,
the normally closed contacts of the release key
RLS, the upper back contact of the ST2 relay,
the contacts of key ST, conductor 601 of cable

600, the lower back contact of relay GD of Fig. i

13, over conductor 692 of cable 600, the lower
back contact of relay LKI of Fig. 1, conductor
611 of cable 610, the upper back contact of relay
RSI of Fig. 5, conductor 241 of cable 240 to
ground over the reader contacts CT 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 CT reader contacts, dees not op-
erate until such reader contacts again open.
After contacts CT open, relays STI and ST2 re-
main operated over the locking circuit of STI
under the control of release key RLS. TUpon

the next closure of the CT reader contacts and

the connection of ground over the circuit traced
to conductor 681, a circuit is established over
the inner-upper contacts of relay STI, over the
upper front contacts of relay ST2, conductor

605 and to battery through the winding of relay :

ACS of Pig. 5. Relay ACO 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 LKI, after relay LKl sub-

sequently operates, whereby it is held operated a5

until relay LK 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 cam contacts CO
to insure that relay ACH will be maintained
operated following the release of relay LKI until
the reader has completed the current sensing
cycle.

Relay ST, upon operating, also establishes
the circuit of relay TD which may be traced
from ground over its upper contacts, conductor
606, 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 BS of Fig. 17, con- 56

ductor 623 of cable 600, the lower contacts of
relay STI, conductor 612 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 6983, conductor
613 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 ACS, upon operating, connects the AA,
AB and AC reader contacts with the Al, A2 and
A3 reader relays respectively. The AA reader
contacts are connected over conductor 20i, the
No. 8 contacts of connector relay TA, conductor
3ti of cable 318, the No. 8 contacts of relay ACO
and to battery through the winding of relay Afl.
The AB reader contacts are connected over con-
ductor 262, the No. 7 contacts of connector relay
TA, conducts 312 of cable 310, the No. 9 contacts
of relay ACG and to hattery through the winding
of relay A2. The AC reader contacts are con-
nected over conductor 298, the No. 6 contacts of
connector relay TA, conductor 313 of cable 3190,
the No. 10 contacts of relay ACO and to battery
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through the winding of relay A3. 'Thesé thieé
reader contacts read the three primary entry
or A Digit perforations punched in the perforated
tape.

Relay AC8 also establishes a circuit from
ground over its No. 2 contacts and conductor {504
of cable {800 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 (521 an operating circuit through the
winding of relay GD of Fig. 13. With relays ACO,
GC and GD operated, the following circuits are
also established: From battery through the wind-
ing of relay RAD of Fig. 14, the No. 1 back con-
tact of relay RL, conductor 1528, No. 2 back con-
tact of relay RLS3, Fig. 15, conductor 1505 of
cable {589, No. 7 back contact of relay CE3, Fig. 5
and to ground over the No. 3 contacts of relay
ACO; from battery through the winding of relay
RDS, Fig. 14, over the No. 2 back contact to relay
RL, conductor 1529, 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 1530 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 {531 and the No. 2 back contact cf 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
i§32 and the upper back contact of relay RLSI
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 1533 and to ground over
the No. 3 contacts of relay GC.

On the end of the tape to be prccessed, 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 334" 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 ac 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.
Relay A3 upon operating establishes a circuit from
hattery through the winding of relay LK |, Fig. 6,
conductor 34, the No. 1 back contact of relay
CEl, conductor 1587 of the cable 1590, the No. 5
back contact of relay NUC of Fig. 15, conductor
1508 of cable 1588, the No. 1 back contact of relay
A2, Pig. 5, the No. 7 contacts of relay A3, con-
ductor 384, the No. 2 contacts of relay TD, Fig. 4,
conductor 252 of cable 250 and to ground over
cam 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 50, the No. 5 contacts of relay LKI,
resistance 635, the No. 1 contacts of relay L2A
connected in parallel with the lower contacts of
relay RS2 cover conductor 615 and 636, and to
ground over the No. 1 contacts of relay ACO and
also in a branch circuit over the No. 2 contacts of
relay LK{, conductors 637 and 504, the No. 2 con-
tacts of relay TD and to ground over cam contacts
CB of the reader. Relay LK|( thus remains oper-
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ated until relay CEl or both relays RS2 and L2A
have operated and cam contacts C5 have opened.
Relay LK 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 ab, 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 imarker
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 coniacts BC and BER there-
by closing circuits over conductor 208, the No. 3
contacts of connector relay TA to conductor 323
of cable 320, and over conductor 288 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 réader relays BiC, B2C,
BIE 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 ¢b and ce and will cause the clostiteé of
reader contacts CB and CE, thereby closing cir-
cuits over conductor 218 and the INo. 9 contacts
of connector relay TB to conductor 332 of cable
330, and over conductor 213 and the No. 6 con-
tacis of relay TB to conductor 335 of cable 230,
and thence through cable 489 to battery through
the windings of reader relays CIB, €2B, CIE and
C2E of Fig. 8: These relays therefore operate to
register the digit “4.” The perforations for the
D digit “0” are in the puneh positions da and db
and will therefore cause the closure of reader con-
tacts DA and DB and the establishment of cir-
cuits over conductor 214 and the No. 5 contacts
of connector relay TB to conductor 341 of cable
340, and over conductor 215 and the No. 4 con-
tacts of relay TB to conductor 342 of cable 340,
and thence to battery through the windings of
reader relays DA and DE of Fig. §. These relays
therefore operate to register the digit “0.” The
perforations for the E digit “0” are in the punch
positions ea and eb and will therefere cause the
closure of reader contacis EA and EB and the
establishment of circuits over conductor 219 and
the No. 10 contacts of connector relay TC to con-
ductor 351 of cable 258, and over conductor 220
and the No. 9 contacts of relay TC to the con-
ductor 352 of cable 380, and thence to battery
through the windings of reader relays EA and EB
of Fig. 9. These relays therefore operate to reg-
ister the & digit “0.” The perforations for the F
digit “0” are in the punch positions fa and fb 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 36f of cable 360, and over con-
ductor 225 and the No. 4 contacts of relay TC to
conductor 352 of cable 360, and thence to battery
through the windings of reader relays FA and FB
of Fig. 10. 'These relays therefore cperate to
register the F digit “0.”

With these relays operated, a check circuit
is established from ground over cam contacts
C8 of the reader, conductor 242 of cable 248, the
No. 3 contacts of connector relay T, the No. 5
contacts of alarm relay AL, conductor &4f, the
No. 5 contacts of operated relay FA of PFig. 10,
the No. 2 contacts of operated relay FB, thel
No. 1 back contacts of relays FC, FD and FE,
conductor 914, the No. 5 contacts of operated

10

15

20

25

30

35

40

45

&0

55

60

65

70

75

18 .
relay EA of Fig. 9, the Wo. 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 912, the No. 6 back contact of relay
C2A of Fig. 8, the No. 7 front contact of oper-
ated relay C2B, thie No. 2 back contact of relay
C2C, the No. 2 back contact of relay C2D, the
No. 2 contacts of operated relay CZE, conductor
806, the No. 6 back contact of relay BI1A of Fig. T,
thie No. 8 back contact of relay BIB, the No. 8
front contact of cperated relay BIC, the No. 2
back contact of relay BiD, the No. 2 contacts of
operated relay BiE, conductor 981 of cable 908,
the inner lower back contact of relay DIiS of
Fig. 18, the inner lower back contact of relay
AD, the back contact of relay ND, the back con-
tact of reiay CL, the lower back contact of relay
¢q, conductor 184! of cable 1588, the No. 2 back
contact of reader relay Af, 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 582, the No. 7 contacts of
operated readsar relay BiC of Fig. 7, the No. 6 con-~
tacts of operated relay BIE, conductor 781, the No.
4 contacts of operated relay CZE of Fig. 8, the
No. 6 contacts of operated relay C2B, conductor
848 and to battery through the winding of the
cancel entry relay CE! of Fig. 5. Relay CEI
thereupon operates and over its No. 2 contacts
connects ground over conductor 624 and through
the windings of relays RSI and RS2 to battery
whereupon the latter relays operate and open the
circuit of relay LKI which releases.

Before proceeding with the functioning of the
cirenits foliowing the proper operation of ilie
CEl relay, it will be assumed that in making
the above check test for the proper number of
perforations acrcss 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 fe, resulting thereby in the operation of
resider relay FC in addition to the correct op-
eration of reiays 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 ¥B, 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 CEl. A similar condition would result if
it were assumed that only one perforation, for
example in punch position f¢, was punched in-
stead of two perforations in positions fa and fb,
resulting in the operation of one relay FA of the
F reader register. As a conseguence; the pre-
viously traced check ecircuit extended to con-
ductor 441 is now extended over the No. b con-
tacts of operated relay FA, the No. 1 back con-
tact of relay FB, and the No. 2 back contacts
of relays FC and FD. It is open however at
the No. 2 contacts of relay FE and therefore
such check circuit is not completed to catse
the operation of relay CEL.

The resilt of the failure to establish the chéck
circuit due t0 the perforation of too many on too
few perforations in a line across the tapg, is that
the CE{ reiasy does not operate and the reader
is not advanced within &pproximately a 0.35
second time interval, which should be adegquate
for the performance of these functions. The
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 condensers
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 oppdsition 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 armature 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 alarims (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 RS1 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 contfacts to estab-
lish a short circuit of condensers 442, which ecir-
cuit may be traced over such relay contacts,
through the condensers and resistance 443 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 RSI, upon operating as previously de-
seribed, locks itself and relay RS2 over the No. 2
contacts of relay RS|, through resistance 449 and
over conductor 251 of cable 256 to ground sup-
plied over cam 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 CEl,
relays RSI 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 cireuit
functions to stop further operation as previously
described. .

It will be assumed that relays RSI and RS2
both operate. Relay RS{ upon operating, removes
ground from the circuit of the STP magnet of the
reader, which ecircuit 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 magnet, over the nor-
mal contacts of the keys TRS and RSC, over
conductor 243 of cable 248 and to ground over the
No. 3 back contact of relay RS{. The opening of
this circuit by 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. Relay RS2 blocks the operation of
the timing relay TM to terminate the measure-
ment of the timing cycle as previously describad.
As soon as the reader advances, the operated
reader relays release, in turn releasing relay CEI
which, in turn, opens the operating circuit of
relays RSI 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 jraine eniry

The next line in the end of tape record enftry
to be encountered by the reader will be that of
the district frame entry. This entry is used to
contro] 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 appears
as one of the end of tape entries. The district
frame entry is sensed before the cail entries of
the districts on the frame are processed. One of
the important functions of the district frame cir-
cuit is to signal the control circuits of Figs. 13 to
16, inclusive, when the district frame number is
changed. This change of number indicates when
the tape was cut in the Central Ofiice, 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 de position on the tape. The

. reader pin AC will therefore enter this perfora-

tion and close the AC reader contacts, thereby
causing the operation of the A3 reader relay.
Relay LE| now operates and locks in the manner
previously described. There being no holes in
punch positions ¢a and ab the reader pins AA and
AB are ineflective to close their contacts and to
thereby operate the reader relays Al and A2. The
D digit having no function at this time, the tape
is therefore perforated for the D digit “0.” It
will ke assumed that the digit frame number is
“14.” Thus the line of perforations across the
tape will be “380014,” As previcusly stated, the
pericration “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 be
and be and will therefore result in the closure of
reader contacts BC and BE and the operation of
reader relays B2C, BIC, BIE 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 ce¢ and e¢b 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-



2,558,477

21
ductor 331 of cable 330, and over conductor 210,
the No. 9 contacts of relay TB to conductor 332
of cable 330, and thence through cable 480 and
through the windings of reader relays ClA, C2A,
CiB and C22 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 da and db and will therefore cause the clo-
sure of reader contacts DA and DB, thereby clos-
ing circuits over conductor 214, the No. 5 con-
tacts of connector relay TB to conductor 341 of
cable 348, and over conductor 218, the No. 4 con-
tacts of relay TB, to conductor 342 of cahle 349,
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 “6.”
digit “1” are in the punch positions ea and ed,
causing the closure of reader contacts EA and ED,
the closure of circuits over conductor 219 and the
No. 10 contacts of connector relay TC to conduc-
tor 881 of cable 352, and over conductor 222, the
No. 7 contacts of relay TC to conductor 384 of
cable 358, and thence through cable 489 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 fb and fe punch posi-
tions thereby causing the closure of reader con-
tacts FB and FPE and the establishment of cir-
cuits over conductor 225, the No. 4 contacts of
connector relay TC to conductor 352 of cable 368,
and over conductor 228, the No. 1 contacts of
relay TC to conductor 353 of cable 368, and thence
through cable 408 to bhattery through the wind-
ings of reader relays FB and FE of Fig. 10. These
relays therefore operate to register the P digit
({4.1) .

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 con-
tacts of alarm relay AL, conductor 444, the No. 6
back contact of reader relay FA of Fig. 10, the
No. 7 contacts of operated relay ¥FB, the No. 2
hack contacts of relays FC and FD, the No. 2 con-
tacts of operated relay FE, conductor §11, the No.
5 contacts of operated relay EA of Fig. 9, the No.
1 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 942, 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
888, 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 BIC, the No. 2 back
contact of relay BID, the No. 2 contacts of op-
erated relay BIE, conductor 9€{ of cable 908, the
inner lower back contact of relay DIS of Fig. 15,
the inner lower back countact of relay AD, the
back contact of relay ND, the back contact of
relay CL, the lower back contact of relay CC, con-
ductor 1861 of cable 1508, the No. 2 back contact
of reader relay Af, the No. 2 back contact of relay
L¥2, the No. 4 contacts of operated relay A3, the
No. 2 back contact of relay A2, conductor 583, the
Mo. 7 contacts of operated reader relay BIC, the
No. § contacts of operated relay CIE, conductor
781, the No. 3 contacts of operated relay C2A, the
No. 5 contacts of operated relay C2B and over
conductor 887 to battery through the windings of
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district frame connector relays DFi 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 distriet 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 DF! 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
Ne. 2 cornitacts of relay EA, conductor 951 of cable
§80, the No. 4 contacts of connector relay DFI,
conductor {28f of cable 1289, through the upper
winding of the tens district frame relay TF{ of
Fig. 38, through the winding of relay TFC, con-
ductor 2881 of cable 3364, the No. 1 contacts of
connector relay DFI and through resistance (203
to battery. Relays TF{ and TFC both operate,
relay TFi locking over a circuit from battery
through resistance 3885, the No. 2 front contact,
lower winding and No. 3 front contact of relay
TE{, the No. 3 hack contact of relay TF§ and cver
conductor 3868 to ground over the No. 1 centacts
of operated relay ON2 of Fig. 40.

Relay ON3 is in an operated conditicn at this
time since it was operated when relay ACE oper-
ating upon the initiation of the processing of
the tape, completed a circuit therefor from
ground over the No. 5 contacts of relay ACSH,
over conductor 388 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 DFR and,
over its No. 2 contacts and the No. 1 back con-
tact of relay W3, establishes a circuit for operat-
ing relay OFN. Relay OFN, upon operating,

establishes a circuit for relay CG, which circuit

may be traced from battery through the winding
of relay CG, the No. 5 contacts of relay OFN, the
No. 5 back contact of relay LK, conductor 4888,
the No. 2 back contacts of relays FU9 . . . FUG,
conductor 4987, the upper back contact of relay
LK of Fig. 40, conductor 4888, the No. 2 back
contacts of relays FT8 and FI{ and the No. 4
back contacts of relays FUS . . . FUS§ to ground.
Relay CG thereupon operates if all of the regis-
ter relays are in their normal positions, locks
over the No. 5 contacts of relay OFN and over its
own No. 4 contacts to ground at the No. 1 back
contact of relay SW, and establishes a cireuit for
relay LK. The circuit of LK may be traced from
battery through the winding of relay LK, the
No. 4 contacts of relay OFN, conductor 48285, the
No. 5 normal contacts of relgys FT§ znd FT
the No. 5 normal contacts of relays ¥FUS . . . FU
and over conductor 4§18 te ground at the NMo.

contacts of relay CG. With relay L¥X operaie
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 rslay
LK and over conductor 43¢{ through the wind-
ings of the OG and CG| relays of Fig. 38 in par-
allel to battery.

‘With the connector relay DF2 of Fig. 12 oper-
ated and the reader relays FB and F& of Fig. 10
operated, a cireuit is established from ground
over the No. 4 contacts of relay FE, the No. 6
contacts of relay FB, conductor {214 of cable
1210, the No. 5 contacts of connector relay DFe,
conductor 1224 of czble {208, through the upper
winding of the units district frame register relay

bed €D
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UF4 of Fig. 38, through the winding of relay
UFC, conductor 8862 of cable 3808, the No. 2
contacts of relay DF! and through resistance
1204 to battery. These relays thereupon cperate,
relay UF4 locking in a circuit from battery
through resistance 3887, the No. 2 back contacts
of relays U¥§ ., . . UF5, through the No. 2 front
contact, lower winding and No. 3 front contact
of relay UF4 and over the No. 3 back contacts of
relays UFC ... UFO to ground on conductor
3806.

With relays TFC and UPC both operated, a
cireuit is established froi ground over the No. 1
contacts of such relays, conductor 3883 of cable
3889, the No. 5 contacts of relay BFi, over con-
ductor §24 of cable 638 and to battery through
the windings of releys RS8{ and RS2 of Fig. 4.
Relays RS! and RS2 thereupon operate, relay
R establishing a locking cireuit for itself and
relay RS2 as previously described. A second cir-
cuit is established over the No. 2 contacts of
relays TFC and UFC, conductor 2884 of cable
3808, the No. 6 contacts of relay DT, conductor
1285 and to batbery through the winding of relay
I12A of Fig. 6. Relay LZA thereupon operates and
locks over ity No. 2 contacts, through resistance
634 and to ground over the No. 3 contacts of
operated relay LK. Register relay TFi upon
operating, establishes a circuit for relay FTI of
Fig. 39 which extends from hattery through the
winding of relay FTI, the No. 2 contacts of relay
OGi of Fig. 38, the Nc. 1 contacts of operated
relay TFI, conductor 38%7 and to ground over
the No. 2 contacts of relay OFN of Fig. 40. Relay
FTI thersupon operates and locks over its No. 3
contacts to ground on conductor 3887. Register
relay UPA upon operating, establishes a circuit
for relay FU4§ of Fig. 39 from battery through the
winding of relay FU4, conductor 8§i4, the No. 7
contacts ¢f relay OG and over the No. 1 contacts
of operated relay UF4, to ground on conductor
3607. Relay FU4 upon operating, locks over its
Ne. 3 contacts to ground on conductor 3887.
Relay FTi establishes an obvious circuit over its
No. 1 contacts to light the FTI lamp, and relay
U4 establishes an chvious cireuit over its No. 1
contacts to light the lamp FU4 for indicating
that the No. i4 disirict frame has bheen regis-
tered. Over their No. 6 contacts, operated relays
FT{ and FU§ also prepare circuits for control-
ling the ticketer to print the distriet frame num-
ber on the ticket.

A circuit is also established at this time for
oparating the SW relay of Fig. 40, which may be
traced from battery through the winding of such
relay, the No. 2 contacts of relay OFN, the No. 5
contacts of relay LE, conductor £886, the No. 2
back contacts of relays PU9 . .. FUS, conduc-
tor 8992, the No. 4 contacts of cperated relay
UP4, conductor 3863, the No. 4 front contacts of
operated relay FU4, the No. 4 back contacts of
relays FUZ . . . FUS, conductor 3804, the No. 4
contacts of operated relay TF, conductor 3905,
the No. 4 front contact of operated relay FTi
and to ground over the MNo. 4 back contact of
relay FTO. 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 L& and opens at its upper
back contact the locking circuit for relay CG.
Since, with the FT{ and FU&4 relays operated
the previously traced initial operating circuit of
relay CG is opened, relay CG now releases, in
turn releasing relays OG and OGl of Fig. 38.
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With relays OG and Ot released and relay SW
operated, a circuit is established from battery
through the winding of relay L8, the No. 1 con-
tacts of relay OFN, conductor 4812, the No. 1
kack contact of relay OG, the No. 3 back con-
tact of relay OGi, conductor £9{3 and to ground
over the No. 1 front contact of relay SW. Relay
18 thereupon operates and locks over the No. 1
contacts of relay OFN to ground over its own
No. 5 alternate contacts.

It will be recalled that the RS{ and RS2 relays
of Fig. 4 operated uron 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 DFi and DF2 relays of
Fig. 12 release followed by the release of relays
RSI and RS2, When ralay RS2 operates (with
relay LZA operated) the previously traced lock-
ing circuit for relay LE{ is opened and relay
LK1 releases upon the advance of the reader and
the opening of cam centacts C5. Relays DFI and
DF2, upon releasing, also open the operating cir~
cuits of relays TF{, UFd, T¥C and UFC, where-
upon relays TFC and UFC release but relays T8
and UF4 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

- entry will comprise punches for the digits “3811”

in the A, B, C and D digit positions, followed by
the punchings for the tens and units digits of
the hour in the B and T digit positions, respec-
tively. It will be assumed that the hour entry
is punched 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
“381103.”

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 A of Fig. 5 and the operation of
the BIC, B2C, BIE and B2E relays of Fig. T.
Relay LEI again operates and locks in the
manner previously described. The perforations
for the C digit “1” ave in the punch positions
ce and cd and will cause the closure of reader
contacts CA and CD, thereby closing circuits over
conductor 289 and the No. 10 contacts of con-
nector reiay TB to conductor 23! of cable 330,
over conductor 212 and the No. 7 contacts of relay
'TB to conductor 335 of cable 330, and thence
through cable 488 o battery through the wind-
ings of reader relays ClA, C2A, CID 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 de 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 341 of
cable 3490, over cenductor 217 and the No. 2 con-
tacts of relay TB to conductor 344 of cable 349
and thence to battery through the windings of
reader relays DA and DD of Fig. 9. The perfo-
rations for the ® 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 218 and the No. 10 contacts
of connector relay TC to conductor 351 of cable
350, and over conductor 220 and the No. 9 con-
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tacts of relay TC to conductor 332 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 fd and fe punch posi-
tions, thereby causing the closure of reader con-
tacts FD and FE to sstablish circuits over con-
ductor 227 and the No. 2 contacts of relay TC to
conductor 384 of cable 288, and over conductor
228 and the No. 1 contacts of relay TC to con-
ductor 385 of cable 388, and thence through cable
490 to battery thrcugh 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 cam contacts C9 of the reader, con-
ductor 242 cof cable 24, the No. 3 contacts of
connestor relay TD, the No. 5 contacts of alarm
relay AL, conductor 441, the MNo. 6 hack contact
of relay FA of Fig. 10, the No. 8 back contact
of relay FB, the No. 2 back contact of relay FC,
the No. 8 contacts of operated relay FE, the No.
2 contacis of operated relay FE, conductor 911,
the No. 5 contacts of operated relay EA of Fig.
9, the No. 2 contacts of operated relay EB, the
MNo. 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 confacts of operated
relay DB, the No. 1 back contact of relay DE,
conductor 912, the No. 5 contacts of operated
relay C2A of Fig. 8, the No. 1 back contact of
relay C2B, the No. 2 hack 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 BIA of Fig. 7, the
Mo. 8 back contact of relay BiB, the No. 8 con-
tacts of operated relay BIC, the No. 2 back con-
tact of relay BiD, the No. 2 contacts of operated
relay BIE, conductor 981 of cable 980, 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 CL, the lower back contact of relay CC,
conducter 1501 of cable {5080, the No. 2 back con-
tact of reader relay Al, 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 593, the No. 7 contacts of
operated reader relay BIC of Fig. 7, the No. 6
contacts of cperated relay BIE, conductor 707,
the MNo. 4 contacts of operated relay C2D of Fig.
8, the No. 2 contacts of operated relay C2A, con-
ductor §13, the Ne. 4 contacts of operated relay
DD of Fig. 9, the No. 2 contacts of operated relay
DA, cenductor 914 and to battery through the
windings ¢f connector relays HI! and Hi2 of
Pig. 12. The result {herefore of sensing the end
of tape hour entry is to operate these connector
relays 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 3781 of cable 3708,
the No. 1 contacts of connector relay Hil 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. I back con-
tacts of relays TH2 and THY, its No. 1 front con-
tact, through its lower winding and its No. 2 front
contact, conductor 3706, the No. 1 back contact of
relay HT of Fig. 36, conductor 3604 and to ground
over the No. 2 contacts of operated relay ONIi
of Fig. 35.

With the connector relay HI2 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, conducfor 1243 of
cable 1210, the No. 3 contacts of connector relay
Hi2, conductor 1243 of cable 1240, through the
upper winding of units register relay UHR of
Fig, 37, through the winding of relay UHC, over
conductor 3702 of cable 3700, the No. 2 contacts
of relay Hit and through resistance 1264 to bat-
tery. Relay UHS, upon operating, locks from bat-
tery over the No. 1 back contacts of relays
UHS . .. UH4, over the No. 1 front contact,
through the lower winding and over the No. 2
front contact of relay UHS3, the No. 2 back con-
tacts of relays UH2, UHI and UHO0, conducter
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 ONI of Fig, 35. The
locking ecircuits of the TH— and UH— relays of
Pig. 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 ACO of
Fig. 5, it being recalled that relay AC0 was op-
erated immediately following the initiation of the
processing of the ftape by the depression of the
start key ST of Fig. 6. Relay ONI, upon operat-
ing, locks under the control of the hour circuit
release key HR.

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 ¥ groups of reader relays

to the hour circuits ¢f Figs. 34 and 37 inclusive.

With the conuector relay Hii operated and
the reader relays EA and EB of Fig. 9 operated
to register the tens digit “G” of the hour as as-
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sumed, a circuit is established frem ground over

the No. 3 contacts of relay BA, the No. 5 contacts
of relay EB, conductor 252 of cabie 358, the No. 3
contacts of connector relay Hif, conductor 1232
of cable 1239, through the upper winding of the

75

No. 1 contacts of such relays, conductor 3703 of
cable 37800, the No. 6 contacts of connector relay
Hii of Fig. 12, conductor 624 and through the
windings of relays RS1 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 3764 of cable 3700, the No. 7 contacts of
relay Hi! of Fig. 12 and conductor 1205, to bat-
tery through the winding of relay L2A of Fig. 6.
Relays RSI 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 Hii and
HIi2 of Fig. 12 release followed by the release of
relays RSS! and RS2. With relay L2A operated,
the operation of relay RS2 and the opening of
reader cam contacts C3 permit relay LK!{ to re-
lease. The release of connector relays Hil and
Hi2 opens the operating circuits of register re-
lays THY and UH2 and the circuits of relays THC
and UHC. The latter relays thereupon release,
but relays THD and UH3 remain operated over
their lecking circuits.

With the UHS3 relay of Fig. 37 operated, a cir-
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cuit is established from ground over its No. 3
contacts, conductor 3713, 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 T8. The operation of re-~
lay TO prepares a stepping ecircuit for the hour
tens switch, four switeh 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 are HTI,
over conductor 358, the No. 2 back contact of

register relay T2, the No. 3 front contact of re-

lay T8, the No. 1 back contacts of relays T2 and
Tt and to ground over the No. 2 front contact
of relay T8. Magnet STP thereuron 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 351!, the No. 3 back contact of relay
Ti, the No. 1 back contacts of relays T2 and TI
and to ground over the No. 2 front contact of

5

10

25

relay T0. Magnet STP thereupon operates to ad-

vance the brushes of switch H'T another step.
The circuit for magnet STP is now reestablished
as traced to the No. 1 back contaect of relay UE,
over the brush and No. 4 terminal of arc HTI,
over conductor 35¢2, and to the No. 3 back con-
tact of relay T8. 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
ares.

The operation of relay U3 establishes a stepping
circuit for the hour units switch, four switch arecs
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 US4,
the No. 3 front contact of relay U3 and the No. 2
back contacts of relays U2, Ul 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 are HU{, the No. 1 back con-
tact of relay UH® and thence as traced to ground
at the No. 2 back contact of relay U8. 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 U0. In the
same manner the switch is advanced step-by-step
until the brush associated with switch are HUI
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 U8 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 H'T 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 HTE
of the hour tens switch, shown in Fig. 35, set upon
the No. 4 terminal, a eircuit is established from
ground over the No. 1 contacts of relay OINI, over
the normal contacts of relay HTS as soon as the
switch HT comes to rest and relay H'TS 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. ¢ contacts of relay T9
and conductor 8583 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 HTA and over the No. 3
contacts of relay HTB to battery through the
HRTY 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
HRTI and HRT?2 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 are, a eircuit 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-
men{ of the hour unit switch ceases, conductor
3507, brush and INo. 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 HRU® . . . HRUS,

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 disconneet 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 tave 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 BIC, B2C, BIE 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 ¢b and cd
and will cause the closure of reader contacts CB
and CD and the establishment of circuits over
conductor 210, the No. 9 contacts of connector re-
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Jay TB to conductor 232 of cable 830, and from
conductor 212, the No. 7 contacts of relay TB to
conductor 334 of cable 330, and thence through
cable 408 to battery through the windings of
reader relays CIB, €28, CID and C2D of Fig. 8.
The perforations for the D digit “1” are in punch
positions de and dd and will cause the operation
of reader relays DA and DD of Fig. 9, while the
perforations for the E 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 fd and will cause the closure of reader con-
‘tacts FA and FD to cestablish circuits over con-
ductor 224, and the No. 5 contacts of connector
relay TC to conductor 361 of cable 265 and over
conductor 227 and the No. 2 contacts of relay TC
to conductor 384 of cable 388 and thence through
cable 480 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 cam ¢on-
tacts C§ of the reader, over conductor 242 of
cable 248, the No. 3 contacts of conneclor relay
TD, the No. 5 contacts of alarm relay AL, con-
ductor 441, the No. b contacts of operated relay
FA of Fig. 10, the Mo, 1 back contact of relay ¥B,
the No. 2 back contact of relsy FC, the No. 3
contacts of operated relay FD, the No. 1 back
contact of relay FR&, conductor §{{, the No. & con~
tacts of operated relay EA of Fig. 9, the No. 1
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, 1 back
contact of relay DB, the No. 2 hack contact of
relay DC, the No. 3 contacts of operated relay
DD, the No. 1 back contact of relay DE, con-
ductor 812, the No. 6 back contact of reiay C2A
of Fig. 8, the No. 7 contacts of operated relay
028, the No. 2 back contact of relay C2C, the
No. 8 contacts of operated relay C2D, the No.
1 back contact of relay C2H, conductor 886, the
No. 6§ back contact of relay BIA of Fig. 7, the
No. 8 back contact of reley BIB, the No. 8 con-~
tacts of operated relay BIC, the No. 2 back con-
tach of relay BID, the No. 2 contacts of operated
relay BiE, conductor 88{ of cable 988, the inner
lower back contact of relay DIS of Fig. 15, the
inner lower hack contact of relay AD, the hack
contact of relay WD, the back confact of relay
CI, the lower back contact of relay CC, conductor
{581 of cable {598, the No. 2 back contact of
veader relay Al, the No. 2 back contact of relay
LXK 2, the MNo. 4 contacts of reader relay A2, the
No. 3 back contact of reader relay A2, conductor

- B03, the No. 7 contacts of operated reader relay
BiC of Fig. 7, the No. 8 contacts of cperated
relay BIE, conductor 787, the No. 4 contacts of
opzrated reader relay C2ZB of Fig. 8, the No. 7
contacts of operated reader relay C2D, conductor
83¢ and through the windings of the connector
relays DY and DY2 of Fig. 12 in parallel to
battery. The result therefore of sensing the end
of tape day entry is te operate these connecior
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 B and ¥ groups of reader relays.

With the connscior relay DV operated and
the rsader relays BA and ED of Fig. 9 operated
to register the tens digit “1” of the day eniry,
as assumed, a cireunit is established from ground
over the No. 4 contacts of relay LD, the No.
2 contacts of relay BA, conductor 85! of cable :
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959, the No. b contacts of connector relay DY,
conductor 125! of cable {258 and through the
upper winding of relay T of the “Day tens”
register of Fig. 31, thence through the winding
of relay TDC, conductor 3ii§ of cable 318, the
No. 1 contacts of relay DY of Fig, 12 and to
battery through resistance §283. Relay TDi op-
erates and locks from battery tluo
3188, over the No. ! hack contacts of rslays TD3
and TD2, the No. 1 front confact, lower winding
and No. 2 front contact of operated rclay TDH,
the No. 2 back contact of relay TD8 and to
around over the No. 3 contacts of cperated relay
Oz,

no
o8

1 o

VeY AT

contacts of relay I o0 f2ii
1248, the No. 2 contzcts of connector reigy DYE,

conductor {36! of cable

through the wind-
ings of relay f ky

Ut of Diay uniis” register of
Fig. 32, over conductor 8282, through the wind-
ing of velay UDC of Fig. 81, conductor 3112 of
cable 3i16, the No. 8 contacts of relay DY1 of
Fig. 12, and through resistance (284 o battery.
Relay UDC, upon operating, establishes over ifs
No. 1 contacts an obvicus circuit for relay DRC,
but the latter reioy does not operate since its
winding is shunted hy ground applied over the
No. 1 contacts of relay INDUA, and conducior
2389. Relay UD! opcrates and locks through
resistance 3280, over the No. 1 back contacts
of relays UDY . . . UDE, the No. 1 frent contact,
lower winding and No. 2 front centact of oper-
ated relay UDi, the Ho. 2 back contact of relay
UD3, conductor 220¢ and f{o batbtery over the
No. 3 contacts of relay OMZ. It will ke

¥ £¢
the

it impossible for more than one TD- and UD-
relay to remain operated following thes opening
of their initial operating circuit.

The ONZ relay which suppliss locking ground
to the rest of the relays, is at this vime operated
since a circuit extending from battery threugh
its winding, over conductor 21£2 and the Mo. 1
contacts of relay RAD of Fig, 14 was established
when relay RAD cpsrated following the gperation
of relay ACH of Fig. 5 as previously described.
Relay ON2, upon operating, locksd over its No.
2 contacts under the countrel of the day circuit
release key DYR. Relay ONZ2 galso established
a circuit from greund over its No. 4 contacts,
conductor 2i{8%, over the No. 1 back e¢ontact of
relay HDT, Fig. 32, to hattery through the wind-~
ing of relay NDT and in parzsliel over the No.
1 back contact of relay HUUA and conductor
3203 to battery through the winding of relay
NDUA of Fig. 33.

With relays TDC and UDC operated, a first
circuit is estaklished from ground over the No. 1
contacts of such relays, conductor 31413 of cable
3140, over the No. 3 contacts of connector relay
DY} of Fig. 12 and conductor 1285 to batiery
through the winding of relay L2A of Fig. 6, and
a second circuit is established from ground over
the No. 2 contacts of relays TDC and UDC, over
conductor 3{14 of cable 3£i0, the Ne. 2 contacts
of relay DY and conductor 624 fo bhattery
through the windings of relays RS and RS2 of
Fig. 4. Relays R8¢ and RS2, unon cperating,
function in the manner previously described fo
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advance the reader, whereupon the reader re-
lays of Figs. 7 to 10 and the connector relays DY
and the DY?2 of Fig. 12 release followed by the re~
lease of relays RE{1 and RS2, With relay L2A
cperated, the operation of relay RS2 and the
cpening of reader cam contacts C§ permit relay
LK/ to release. The release of connector relays
DY and DY2 opens the operating circuits of
relays TDM, UD{, TDC and UDC and the latter
relays release but relays TD{ and UDI remain
operated over their locking circuits. Relay UDC
also opens the operating circuit of relay DRC.

Relay TD{, upon operating, establishes circuits
for operating the DTA and DTP relays of the
“Day tens” register of Fig. 33. The circuit of
relasy DTA extends from battery through the
winding of such relay, conductor 3385 and the
No. 2 contacts of relay NDT, conductor 3204 and
to ground over the No. 4 contacts of relay TDH,
and the eircuit of relay DTD extends from bat«
tery thrcugh the winding of such relay, con-
ductor 3386, the No. 5 contacts of relay NDT,
conductor 3285 and to ground over the No. 3 con-~
tacts of relay TDI. Relay UD{, upon operating,
establishes circuits for operating relays DUA and
DUD of the “Day units” register of Pig. 33. The
circuit of relay DUA extends from battery
through the winding of relay DUA, over the No. 9
contacts of relay NDUA, conductor 32287 and over
the No. 4 contacts of relay UD! to ground. The
circuit of relay DUD extends from bhattery
through the winding of such relay, over the No. 4
contacts of relay NDUA, conductor 3288 and to
ground over the No. 3 contacts of relay UDI.

It is to ke noted that the relays DTA, DTE,
DTD and DTE are cperated in pairs to register
the tens digit of the day. In the case assumed
the operation of relays DTA and DTD registers
the digit “1,” which is indicated by the lighting
of lamp DT{, 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 DUD register
the digit “1” which is indicated by the lighting
of lamp DU4 the circuit of which is completed
from ground, the No. 1 contacts of relay DUD
and the No. 1 contacts of relay DUA to battery
through the lamp DUI. The operation of re-
lays DUA and DUD ig also effective to contrel 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 eniry

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 pesition 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 eniry is sensed by the reader
of Fig. 2, the sensing of the perforations for the
the A digit “3” and the B digit “8” will in the
manner previcusly described cause the operation
of the reader relay A3 of Fig. 5 and the operation
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of the reader relays BIC, B2C, BIF and B2E of
Fig. 7. Relay LEI again operates and locks fol-
lowing the cperation of relay A3. The perfora-
tions for the C digit “3” are in the punch posi-
tions ed and ce and wiil cause the. closure of
reader contacts CD and CE and the establish~
ment of circuits over conductor 212 and the Neo. 7
contacts of connector relay TB to conductor 334
of cable 338, and over conductor 2{3 and the No.
6 contacts of relay TB to conductor 235 of cable
350, and thence through cable 488 to battery
through the windings of reader relays CID, C2D,
CIE and C2E of Fig. 8. The perforations for the
D digit “0” will be in the punch positions da 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 ee and ed and
will cause the opsration of reader relays EA and
ED of Fig. 9, while the perforations for the F
digit “1” will be in the punch positions f¢ and fd
and will cause the operation of reader relays FA
and FD of Fig. 10 in the manner previously de-
seribed.

With the reader relays thus operated, a check
circeuit is established from ground over cam 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 AL, conductor 441, the
Mo. 5 contacts of operated relay FA and Fig. 10,
the No. 1 back contact of relay FB, the No. 2
back contact of rslay PC, the No. 3 contacts of
operated relay ¥D, the No. 1 back contact of re-
lay FE, conductor 811, 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,
DD and ‘DE, conductor 912, No. 8 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
806, the No. § back contact of relay BIA of Fig. 7,
the No. 8 back contact of relay BiB, the No.8con-
tacts of operated relay BIC, the No. 2 back con-~
tact of relay BID, the No. 2 confacts of operated
relay BIE, conductor 884 of cable 998, the inner
lower back contact of relay DIS of Fig. 15, the in-
ner lower back contact of relay AD, the hack con-
tact of relay ND, the back contact of relay CL,
the lower back contact of relay CC, conductor
(501 of cable #5989, the No. 2 back contact of
reader relay Al, the No. 2 hack contact of relay
LK2, the No. 4 contacts of cperated reader relay
A3, the No. 2 back contact of reader relay A2,
conductor 508, the No. 7 contacts of operated
reader relay BIC of Fig. 7, the No. 8 contacts of
operated reader relay BIE, conductor 787, the
No. 5 contacts of operated relay C2D of Fig. 8,
the No. 5 contacts of operated relay C2E, con-
ductor 982 of cable 908, the No. 1 back contact
of relay STLA of Fig. 14, conductor (4886, the No.
1 back contact of relay STCU of Fig. 13, con-
ductor f5i2 of cable i53% and conductor 258
through the winding of cancel entry relay CE! of
Fig. 5. Relay CE| thereupon operates and, cver
its No. 2 contacts, connects ground over con-
ductor 624 and through the windings of relays
RS1 and RS2 to battery. Relays RSI 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
CEl of Fig. 5 release followed by the release of
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relays RSI and RS2. "Relay CEi also opens, the
circuit of- relay. LKI .which releases.

_.Sensing.the disconnect -entry

‘All -of the ernd 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 @b position of the :

tape. The reader pin AB will” therefore “enter
this petforation and ¢lose the AB redder contacis
thereby causing the opeération of the ‘A2 reader
relay. There being no. perforations in the purch
positions ag -anid ac, the reader. pins aa and ac
are ineffective .to ‘close ‘their contacts and™to
thereby operate the redder relays Al and A3,

Tt will be assumed that the record tape is per-
forated for a disconnect time “193” andthat it
has-been perforated for:ihe district number “71.”
Thus - the. line .of . petforations across. the tape
would be” “219371:” "As ‘previously stated, the
perforation “2” for the A digit has caused “the
operdtion of reader relay AZ2.

ba.and bd.and willtheréfore. cause "the tlosure
.of -reader .contacts. BA_and ‘BD, thereby eclosing
ciredits . over .coriductor. 204 and the No. 5 con-
tacts. of .connector relay TA to. conductor <82i.of

.cable.320, and over conductor 2071 and the No. 2’

contacts .of. relay TA .to conductor 824 of. cdble
..320, thence .through cable 486 arid through the
windings of reader relays “BfA, B2A, BiD and
.B2D..of. Fig. 7. to battery. These redder relays

perfordtions. for the.C digit “9” are’in"the punch
.positions ca and.ce and will theréfore.cause the
-closure of reader contacts. .CA.and CE, thereby
.closing ecircuits over. coriductor "289, the .No. 10
.eontacts . of connector relay TB.and the con-
~ductor -331.of cable 338, and.over.conductor=2(3
.and the No. 6 contacts of relay TB and conductor
-335. of cable 330, thence through cable. 400 and
through the windings. of reader relays ClA, C24,

.CIE and.C2E of Fig. 8 to battery. "These relays -

.therefore operate to register. the.C digit “9.” ~The

‘The perforations
for the B.digit “1” will be in the punch positions -

therefore operate. to register the B digit “1.”” The -8
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_perforations for.the D.digit ¢3"” are.in the punch

_positions dd. and..de and. will.theréfore. cause.the
= ¢losure- of. reader. contacts DD .and. DE, thereby
.clesing circuits- over. conductor. 211, the "No. 2
-contacts -of connector. relay.TB, conductor.344.of
--cable 340, conductor 218 and.the No. 1 contacts of
-relay .TB, -conductor..345. .0f .cable ~340, ‘thence

through - cable -406.and. through the windings of

.reader relays. DD. and DE. of Fig. 9.to battery. 5

. These relays. therefore .operate to register the D

digit “3.” The perforations for .the E digit “7”
- are in the.punch.pesitions.eb and ec, resulting in
.the closure of reader contacts EB.and EC and-the

..closure of circuits. over.conductor-220, the No. 7-:¢

.contacts of connector relay TC, conductor 352 of
.cable.-350, conductor. 221,-the No. 8 contacts of
relay TC, conductor- 353 of - cable- 350, thence
through cable 438 and through the windings of
~reader relays. EB and. EC. of Fig. 9.to battery.
These relays therefore. .operaie.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 ¥D

and the establishment. of circuits over conductor’ 7

228, the No. 5 contacts of relay TC, conductor 361
of cable~358, conductor 221, the No. 2 contacts of
s relay 'TC and conductor ‘364 ‘of cable 360, thence
“through-cable400- and. through the windings of

‘reader relays’ FA and FD-of*Fig: 10 to battery.

These: relays:therefore- operate o register the P
digit “1.”

‘With. these reader:relays. operated, a; check.cir-
cuit is closed upon the closure of:cam-contaets
C9, over.conductor: 242 of .cahle 240;;the No. 3 con-
tacts.of .connectorrelay. TD; the No: 5 contacts: of
alarm relay ALy conductor 441,:the No.5:front
contacts of:operated: reader relay-FA; Fig. 10, the
No.:1: back -contact -of. relay: FB, the:No.:2 back
contact of-relay: FC, the: No.; 3: front-contact: of
operated relay: FD, the No,.1 back contact of relay
¥HE, conductor 911, the-No.: 6. back .contact :of
reader. relay; BA: of:Fig...9; the: No.7-front con-
tact of operated -relay EB, the:No.:3-front con-
tact.of operated-relay:-EC; the No. 1 back contacts
of relays ED and relay EE, the No. 6. back contact
of relay. DA, the No.:8 back contact of relay DB,
the:No. 9 back- contact: ofrelay.DC, the-No.:8
front contact of operated. relay :DD, the :No.:2
front contact-of operated.:relay:DE,: conductor
812,- the No. 5 front contact .of-operated reader

relay. C2A. .of -Fig. 8, the No..1l bhack .contact.of
relay €2B,;the-No. 2 back:.contacts: of.relays €2C
and €2D, the No.:2 front:contacts of: relay.C2E,
-conductor:896,.the No. 5 front.contact. of operated
xreader relay BlA of Fig: T, the:No. Lback:contact

of relay BIB,; the No.2:back.contact:.of:relay:BiC,
the No. 3 front.contact.of operated:relay:B{D,:the

NMo.-1:-back: contact of:relay BIE,:conductor. 901

of cable 908, 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. relay. CL, .the:lower back:.con~
tact of relay CC,:conductor 1591: of -cable.: 800,

the No. 2-back contact of reader relay. At of . Fig.

B, the No. 2-back contact of relay LK2,:the :No::3
back contact of relay A3;:the No.: 2 front contact

of relay:A2, assumedto-be;:operated, .conductor
1582 of cable 1500, the No.6:back contact of relay

.RLS2.0f Fig. 15; conductor:1503:o0f:cable:i500; the
-No,-2:back contact. of relay ESB, Fig: 5,.conduc-

tor 621.of cable-620,;and in:parallel through: the

~windings.of:relays. DSCI,-DSC2; DSC3, DSC4:and

DSCH of Fig:.10 to battery. -Thus,assuming: that
only -one: reader:relay:in:thecA digit . group .and

two relays:in:each::of the: B, -C,:D, E: and-I™ digit

reader -groups. have .operated..the f‘disconnect”

~connector relays will aperate.

_Before proceeding with the funetioning iof the

-cirgcuits resultant upon the proper operation:of the

DSC-:relays, iti-will be.assumed:that:in: making

. the-check for:the proper: number:of holes:in.the
. perforatedtape for the “disconnect’ .entry; it -was
-found that one:of the:digit registers, for example,
the: Fdigit register,. Fig.:10-was' operated-in-re-

sponse to the reader-sensing-an extra hole in:the
punched .position /b, thereby-resulting-in the op-

—eration of reader relay FB-in dddition-to-the cor-

rect operation-of relays FA and‘FD. As a-conse-

- guence, the -previously -traced- check--eircuit-ex-
- tended-from-conductor -441; over the*No. 5 front

~-contact -of -relay-FA; the - No: 2- front contact-to

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-81 I to" the E-register:-of

“Pig. 9. ~Arsimilar condition would result if-it were

assumed that-only-one hole, for-example; in punch

- position-f¢ waspunched rather thanthe two holes

in positions-fa¢ and fb;-resulting-in:the -operation .

-of only one relay-FA of the F register. -As a con-
-sequence,-the previously-traced check-eircuit-ex-

~-tended from: conductor 441, over'the No. 5¢front
_contact of -relay-TA,-the No. I back-contact-to

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 9i1. .

The result of the failure fo establish the check
circuit due to the perforation of too many or too
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 DSC1 now operated
and reader relays BIA and BID 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 relays BIA and BiD, conductors 7101 and 104 of
cable 700, the Nos. 1 and 4 contacts of relay
DSCI, conductors 1001 and (0804 of cable 1000 and
thence to battery through the windings of regis-
ter relays A, 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 2801 of cable
2800 and to ground over the No. 1 contacts of
relay RLT. Also, relay DSCI, with reader relays
ClA and CIE 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 CIA and CIE,
conductors 80f and 805 of cable 800, the Nos. 6
and 10 contacts of relay DSCI, conductors 1811
and 1015 of cable 1510 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 2808 and to ground over the
No. 2 contacts of relay RLT.

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, ecircuits 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 1024 and 1025 of
cable 1020 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 (043 of cable
1040 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 2101 of cable 2760 and to ground over
the No. 7 contact of relay RLA.

With the connector relay DSC3 operated and
reader relays FA and FD of Fig., 10 operated to
register the P 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 1851 and 1054 of cabie 1050
and to battery through the windings of relays A
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 2102 of cable 2700 and fo ground over
the No. 8 contacts of relay RLA.

It will be assumed that the day circuits of Figs.
31, 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, have
been operated to register the third hour of the
eleventh day. For these registrations relays DTA
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 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 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 3301 and 3304 of cable
3300, the Nos. 1 and 4 contacts of relay DSC4 of
Fig. 10, conductors 1061 and 1064 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 2501 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 3311 and 3314 of
cable 3310, the Nos. 5 and 8 contacts of relay
DSC4 of Fig. 10, conductors {071 and 1074 of cable
1070 and through the windings of relays A 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. 356 operated, circuits are
established from ground over the No. 1 contacts
of relays HTA and HTB, conductors 3501 and
3502 of cable 3500, the Nos. 1 and 2 contacts of
relay DSC5, conductors 1081 and 1882 of cable
1080 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 1094 and 1095 of cable 1090
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and-to battery through'the' wmdmgs of‘ttie D.4nd
E relays - ‘of the ‘“Hour units - diséonnect “tinie”
register of Fig. 25. -These-relays théréfore oper-
ate and-lock over their-inneér-upper contacts and

conductor 2504 ‘of cable 2500-to-ground over the .

No.'4 contacts of relay RDS of Fig. 14.

In addition, connector relay DSC3 establishes-a
‘ciréait’ from~groupd ‘over-its ‘No.-8-contacts, con-
‘dactor 622 of- cable-eio 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 condictor 1506 of-cable- 1500-and to ground

over the No. 10 contacts of relay RLT-of Fig. 14.
‘Relay DSC3 also establishés a check ¢ircuit to-de-
‘termine ‘if two only of-the relays:-of each of the
‘reégisters of Figs. 25 to-30:inclusive have -béen
-operated in ‘response-to-the sensing of the -dis-
‘connect time eéntry. This chéck circuit-may be
‘traced from ground-over the No. 2 contacts -of
operated relay E-of the “Mirute ténths disconhéct
‘time” register of Fig.:30, the No..9 ‘contacts -of
‘opérated relay D-of such-register, the:lowérmost
‘back contacts of relays C; B-and-A of such régis-
ter,: conductor 3009, the No.-1 back:contact of
relay Eof “Minute:units disconnect time’ register
of Fig. 29, the No. 3 contact ‘of ‘opérated relay D
:0of such register, the No: 2 'back contacts of relays

‘C:and B of such register.and the No. 7 contacts 3

of the ‘operated relay-A of such register, conductor
2900, the- No. ‘2 contacts -of ‘eperated-relay. -E of
‘the “Minute - tensdisconnect - 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 2807,
the No. 1 back contacts of rélay E and D of the
“District tens disconnect time’’ register of Fig. 27,
the-No.: 3 contacts of operated relay C of such

register, -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 “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-

tictor 2783, the No. 1 back contact of relay E of
“the “Day tens dlsconnect time” register of Flg
26 “thHe No. 3 contacts of operated relay D of
such ‘register, the "No. 2 back contacts of relays
“ahd B of such régister, the No. 7 contaéts of
rated relay Aof such reg1ster, the No 1 back

“titne” vegistér of” Tig. 26, the No. 3 dontacts of
“operated telay D of such reglster “thHe No. 2 back
“contacts of relays (o and ‘B of stch registér, the
No. T’ cortacts’ 'of ‘relay ‘A of suéh register, éon-
‘ductor 2600, theNo. 1'back cotitacts of relays E,
‘Dand ¢ ‘of the “Hour tens disconnect time” regis-
“ter of Pig: 95, the’ No. 3 contacts of operated relay
'”B of such’ reglster “the ' No. 7 contacts of operated
“relay~A of 'such’ register, over the No. 2 contacts
~of opérated relay B of* the “Hour units ‘disconnect
*tlme” tegister- of Flg 25 the No 9 contacts of
back contacts of* relays C ‘Band A of siich régister,
“¢enductor 623 ‘of ‘cable 620, the No. 6 contacts of
relay DSC3 of Fig:-10;"conductor 624-of cable-620
“throuigh’ the winding of relay RSI of Fig. 4 and
resistance 447 to battery, and in parallel through
-the ‘winding of’ relay RS2 and resistance 448 to
“pattery. -If<tWwo rélays-and-only two of each: of
‘the registers have-béen‘opérated the check circuit
“just traced will‘be:closed anid relays-RS1-ahd RS2
“will ‘opérate, -

‘Relay RSI, ipon operating; locks:
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itself-and teldy RS2 ovéer the No. 2 éontacts of
relay RS{, through resistance 449 and over:con-
duetor 251 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. Incase the registerrelays arenot
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 C8 open, the DSC-relays will
release. The reader relays will release ‘but the
operated. register relays will remain locked up.

‘The -reader 'will endeavor to operate the register
Telays 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-
seribed.

It-will be-assuined that the relays RSI. and RS2
Relay RS1, upon operating, will
remove ground from the eircuit' of the STP.mag-
net ‘of the reader, which circuit was closed from
battery through résistance 239, over the 'lower

-contacts of key CP when such kéy was operated

as previously.described, through -the STP magriet,
dver 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 RSI. -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 piris. 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- ¢ircuit from ground over
the C7 cam contacts, conductor 241 of cable 240,

‘over the No. 2 contacts of reldy RS2, condiictor

614 of cable &18, over the No. 3 back contact of

Telay L2B of Fig. 6, over the No. 2 back contact
of ‘relay LA4C, over the No. 2 'back contact

of relay L4A, over the No. 1 back contact of relay
LK1, conductor 697, over the No. 1 back contdct
of relay ESC of Fig. 5, over the No. 1 contdcts of
opéerated relay ESA and to battery through the

‘winding of relay ESB which operates and locks

over its No. 3 contacts, through resistance 501
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, rélays
RSI and RS2 release. When relays RSI and RS2

‘operated to advance the reader, the operated

reader relays were released, in turn releasing the
operated connector relays DSCI, DSC2, DSCS,
DSC4é and DSC5. The relegse 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
circuits.

Relay ESB, upon operating, establishes a cir-
cuit from ground applied: over the breviously
traced checking circuit to conductor §23; thence
{ contacts of relay ESB and over
conductor 1509 of cable 1508 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: régistered. ‘Relay
"DSR upon opérating establishes g circuit from
‘greund over its No. 6 contacts, conductor

1203
and to battery through the winding of relay DIS
Relay DIS thereupon operates  and
establishes: a circuit from: ground ‘over its Noi4

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 bhattery through the winding of relay
HRO 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 answer eniry

The next entry encountered on the tape record
is the answer entry for which a hole will be
punched in the ¢b 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, EE 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 “i” will cause the operation of reader
relays B1A, BZA, BiD and BZD of Fig. 7, the per-
foration for the digit “1” for the digit C will
cause the operation of reader relays ClA, 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 “7” will cause the operation of the
reader relays EB and EC of Fig. 9 and the per-
forations for the I 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 cam con-
tacts C8 of the reader, conductor 242 of cable 240,
over the No. 3 eontacts of relay TD, over the No.
5 contacts of alarm relay AL, conductor 441, 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 ¥D, the No, 1 back con-
tact of relay FE, conductor 911, the No. 6 back
contact of relay EA of Figz. S, 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 INo. 1 back contact of relay EE, the
No. 5 front contact of operated relay DA, the No.
I back contact of relay DB, the No. 2 back contact
of relay DC, the No. 3 front contact of operated
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relay DD, the No. 1 back contact of relay DE, -

conductor 842, the Nc. 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 808, the No.
5 front contact of operated relay RIA of Fig. 7,
the No. 1 back contact of relay EIB, the No. 2
back contact of BIC, the Mo. 3 front contact of
operated relay BiID, the No. i bhack contact of
relay BIE, conductor 301 of cable 989, the con-
tacts of relay DIS of Fig. 15, the inner lower
back contact of relay AD, the bhack contact of
relay ND, the back contact of relay CL, the lower
back contact of relay CC, conductor (501 of cable
1508, the No. 2 back contact of reader relay Al
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 1502 of cable
1500, the No. 6 back contact of relay RLS2 of
Fig. 15, conductor {8038 of cable 1509, the No. 2
front contact of relay ESB of Fig. 6, the No. 2
back contact of relay ESD, conductor 625 of cable
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620, and in parallel through the windings of re-
lays ANSI, ANS2, ANS3, ANS4 and ANSE of Pig.
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 ANSI now operated
and reader relays BIA and BID 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 lowerrost con-
tacts of relays BIA and B{D, conductors 781 and
104 of cable 700, the Nos. 1 and 4 contacts of
relay ANSI, over conductors 481 and {164 of
cable 1100 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 2291 of cable
2280 and to ground over the No. 7 contacts of
operated relay RLT of Fig. 14. Also, relay ANSI,
with reader relays Cl1A and CiD of Fig. 8 operated
to register the D or minute units digit “1,” as
assumed, establishes circuits from ground over
the lowermost contacts of relays CiA and CID,
conductors 801 and 804 of cable 868, the Nos.
6 and 9 contacts of relay ANSI, over conductors
{11t and t114 of cable 1110 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 2200 to ground over the
No. 8 contacts of relay RLT of Fig. 14.

With the connector relay ANSZ now operated
and reader relays DA and DD of Fig. 9 operated
to register the D 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 82! and 924 of
cable 920, the Nos. 1 and 4 contacts of relay
ANS2, conductors {12i and 1124 of cable 1120
and to battery through the windings of relays

5 A, A’, D and D’ of the “Minute tenths answer

time” register of Fig. 24, whichh register relays
operate and lock over the inner upper contacts
of relays A and B, over conductor 2283 of cable
2200, and to ground over the No. 9 contacts of
relay RLT of Fig. 14. Relay ANS2Z, 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 lowermost contacts of relays EB and EC, con-

5 ductors 942 and 943 of cable 940, the Nos. 7 and

8 contacts of relay ANS2, conductors (132 and
1133 of cable 1138 and to battery through the
windings of relays B and C of the ‘“District tens
answer time” register of Fig. 21, which relays
operate and lock over their inner upper contacts,
over conductor 2101 of cable 2106 and to ground
over the No. 1 contacts of relay RLA 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 establicshed from
ground over the lowermost contacts of relays FA
and FD, conductors 1031 and {234 of cable (030,
the Nos. 1 and 4 contacts of relay ANSS3, con-
ductors 1141 and 1144 of cable 1140, 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
upper contacts, conductor 2102 of cable 2100 and
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to ground over the No. 2 contacts of relay RLA
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 DTD oper-
ated, circuits. are established from ground over
the No. 3 contacts of relay DTA and the No. 4
contacts. of relay DTD, conductors 3301 and 3304
of cable 3300, over the Nos. 1 and 4 contacts of
relay ANS4 of Fig. 11, conductors 1150 and {154
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
21083 of cable 2102 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 L{ and 3314 of cable
3310, the Nos. 5. and 8. contacts of relay ANSA
of Fig. 11, conductors 161 and 1(64 of cable 1160,
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 2104 of cable
2100 to ground over the No. 4 contacts of relay
RI:A of Fig. 14.

With relay ANSS 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 350f and
3502 of cable 3500, the Nos. 1 and 2 contacts of
relay ANSS, over conductors {ITi and 1(72 of
cable 1118 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 loeck over their inner-upper contacts and over
conductor 2105 of cable 2100 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 ANSS5 of
Fig. 11, over conductors 1184 and 1185 of cable
1188 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 2186 of cable 2{00 to ground
over the No. 6 contacts of relay RLA of Fig. 14.

In addition, connector relay ANS3 establishes
a circuit from ground over-its No. 7 contacts, con-
ductor §22 of cable 6290, 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 ef relay E of the “Minute tenths
answer time” register of Fig, 24, the No. 3 cen-
tacts of operated relay D, the No. 2 back contacts

~of relays € and B, the No, 7 contacts of operated 7
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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 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
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 confacts
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. 21, 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 time” register of Fig. 21, the No. 3
contacts of operated relay D, the No. 2 back con-
tacts. of relays € and B, the No. 7 contacts of
operated relay A of such register, conductor 2147,
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 eontacts 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
§20. the No. 6 contacts of ANS3 relay of Fig, 11,
conductor 624 of cable 620 and through the wind-
ing of relay RSi 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 RSI
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. o

It will be assumed that the RS1 and RS2 relays
both coperate and lock over the No. 2 contacts
of relay RSI under the control of cam contacts
¢3 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-
seribed. 'The reader relays now 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 CT reader contacts,
conductor 241 of cable 240, the No. 2 contacts of
relay RS2, conductor 6i4 of cable 616, the No. 3
back contact of relay L.2B of Fig. 6, the No. 2
back contact of relay LAC, the No. 2 back contact
of relay L.4A, the No. 1 back contact of relay LKI,
conductor 607, the: No. 1 front contact of relay
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ESC and to hattery 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 previocusly traced check
circuit to conductor 626, thence over the No. 1
front contact of relay ESD and over conductor
1510 of cable 1509 to battery through the wind-
ing of relay ANR of Fig. 13, whereupron 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 ecircuits 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 2810 and, also, from
conductor 2884 over the No. 5 contacts of relay A’
and the No. 6 contacts of relay D’, to conductor
00 of cable 2810 and thence to battery through
the windings of relays Bl and B00 of the “Minute
tens computer” register of Figs. 49 and 50. The
relays Bl and B90 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 RLT 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 2810 and, also,
from conductor 2805, over the No. 3 contacts of
relay A’, and over the No. 2 contacts of relay F’
to conductor 4 of cakle 2910, 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 BS 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 2880, 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 3010 and, also, from conductor 2806, over
the No. 5 contacts of relay E’ and the No. 6 con~
tacts of relay D’, to conductor 00 of cable 3010,
and thence to battery through the windings of
relays BO0 and B3 of the “Minute tenths com-
buter” register of Figs. 62 and 53. The relays
B00 and B3 thercupon 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 eireuits 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 2221 of cable 2220, the No. 1
contacts of operated relays D’ and A’ of the “Min-
ute tens answer time” register of Fig. 22, to con-
ductor 1 of cable 2210 and, also, from conductor
2221 over the No. 5 contacts of relay A’ and the
.No. 6 contacts of relay B’ to conductor 80 of cable
‘2210 and thence to battery through the windings
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of relays A8 and A% of the “Minute tens comput-
er” register of Figs. 49 and 50. Relays A2 and Ab
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 I of
cable 2310 ang, also, from conductor 2222 over
the No. 5 contacts of relay A’ and the No. 6 con-
tacts of relay D’, to conductor 08 of cable 2310,
and thence to battery through the windings of
relays A3 and A8 of the “Minute units comput-
er” register of Figs. 50 and 51. Relays A2 and
Ab thereupon operate to register the units digit
“8” of the answer time. To transfer tiie minute
tenths registration, circuits -are established from
ground over the No. 3 contacts of relay RAD of
Pig. 14, conductor 2223 of cable 2228, the No. 1
contacts of operated relay D' and A’ of the “Min-
ute tenths answer time” register of Fig. 24, to
conductor | of cable 2418 and, also, from con-
ductor 2228 over the No. 5 contacts of relay A’
and the No. 6§ contacts of relay D’ to conductor 00
of cable 2410 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 A3 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 1 and 85 of cable 22{0 which, if con-
nected to relays of the A~ set in the same man-
ner as similar conductors { and 08 of cable 2810
are connected to relays of the associated B- set,
would cause the operation of relays Al and A00
to register the digit “1,” are, however, connected
in a manner to control the operation of the A3
and AS 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 hy connecting conductors { and
00 of cable 23i8 {o the windings of relay A3 and
AB of the units digit set rather than to relays Al
Also, the minute tenths digit
17 is subtracted from 9, resulting in the digit 8,
by the connection of conductors | and 63 of cable
2418 to the windings of relays A3 and A5 of the
tenths digit set rather than to relays Af and A09
of that set.

To compute the elapsed time for a call it is
hecessary 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-

& 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 B00
relay always operates together with some one of
‘the B0 to B4 relays to register a digit from 0 to 4;
that the B 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 ACO0 relay is operated together
with some one of the A4 to AQ relays to register
the digits 4 to 0, and that the A5 relay always
operates together with some one of the A4 to A0
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.

i Disconnect Time Answer Time
Input Digit
Relays Digit Relays Digit

Operated |Registered| Operated -|{Registered
0 9
1 8
2 7
3 6
4 5
5 4
] 3
7 2
8 1
9 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 “I11,” 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 inthe last digit place, result-
ing in the sum 1082, and then ignoring the digit 1
inthe 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 {401 of
cable {480, 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 5308 and, also, from conductor 1401, 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-
‘ated relay B#8 of Fig. 53 and the No. 1 contacts
of operated relay AB of Fig. 53, to conductor 00
of cable 5300, and thence through the windings
of relays R99 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 410#, over the No. 8 contacts of relay B3
of Fig. 52, conductor 5281, the No. 4 contacts of
relay A8 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 COl.

A circuit is also established from conductor
1402, over the No. 7 contacts of relay B4 of Fig.
51, the No. 4 contacts of relay A3, the No. 2 con-
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tacts of relay BY, conductor 5102, the No. 2 con-
taets of relay A5 of Fig. 52 to conductor 5 of cable
5100. A circuit is also established from ground
on conductor 1402, over the contfacts of relay
COl of Fig. 53, conductor 5301, the No. 4 con-
tacts of relay B4 of Fig. 51, the No. 8 contacts of
relay A3 and to conductor 3 of cahle 5100. With
ground thus connected to conductors 3 and 5 of
cable 5100, 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 1402 of cable
1400, the No. 4 confacts of operated relay B5 of
Fig. 51, conductor 5i01, the No. 4 contacts of
operated relay A5 of Fig. 52 and to battery
through the winding of carry-out-1 relay COf of
Fig 51.

It will be noted that through the operation of
the carry-out-1 relay cOl of Fig. 53, a digit “1”
has been added into the unifs 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 beccme 18, the 8 of this aug-
mented sum being registered as previously de-
seribed in the elapsed time register of Fig. 46
and the 1 being carried out by the operation of
the carry-out-1 relay COl 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 14288, the contacts of relay
COl of Fig. 52, conductor 5202, the No. 4 con-
tacts of relay B! of Fig. 49, conductor 4308, the
No. 4 contacts of relay A3 of Fig. 50, the No. 2
contacts of relay B08, the No. 1 contacts of relay
A5 of Tig. 50 and conductor BE88 {o battery
through the winding of relay A28 of the “Hour
computer’” register of Figs. 48 and 49. An addi-
tional circuit is also established from ground on
conductor 5202, over the No. 5 contacts of relay
Bi{ of Fig. 49, conductor 4801, the No. 5 contacts
of relay A3 of Fig. 50 and conductor 8301, through
the winding of relay A2 of Fig. 49 to battery.
Relays Af8 and A@ of the “Hour computer” cir-
cuit thus become operated to vegister the tens
digit “0.” 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 minufe 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 aug-
mented by 1 to become 10, of which the 0 is reg-
tered through the operation of the A99 and A0
relays of Fig. 49, as just described.

Alse’ a circuit is established from conductor
{403, over the contacts of relay COl of Fig. 52,
over conductor 5282, over the No. 4 contacts of
relay Bl of Fig. 49, conductor 43808, the No. 4
contacts of relay A3 of Fig. 48, the Mo, 5 contacts
of relay B09, the No. 4 contacts of relay A% and
to battery through the winding of carry-out-1
relay COl of Fig. 5. :

The “Hour computer” circuit of Figs. 48 and 49
is provided for adding the hours which may he
involved in the elapsed time should a conversa-
tion extend over sixty minutes. That is, if an
hour entry is encountered on the fape between
the disconnect time and the answer iime, then
it will be necessary to add one hour or sixty min-
utes in computing the elapsed time. The “Minute

5 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 B88 and BS of Fig. 49 to register
the digit “0.” When an hour entry has been
encountered, the hocur circuits will cause the
operation of the B- relays Bl and BS 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 {wo hour eniries
“are encountered or 120 minutes, it is necessary to
add a digit “2” in the tens place, which is ac-
complisheqd by the operation of the B- relays BSD
“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 B8 and B8 have been cperated
over conductors 08 and 8 of cable 3418 under the
‘control of relay HRO of Fig. 34 of the hour circuits
in the manner fo be later described. A circuit
is therefore established from ground over the
No. 4 contacts of relay RAD of Fig. 14, conduc-
tor 1404 of cable 1480, the No. 5 contacts of relay
‘B0 of Fig. 48, conductor 4898, the INo. 3 contacts
of relay A8 of Fig. 49, conductor 482{, over the
No. 1 contacts of relay B23 cf Fig. 48, conductor
4802, the No. 1 contacts of relay A8 of Fig. 49
and conductor 88 of cable 4208 o batiery through
the winding of relay R28 of the “Minute tens
elapsed time” register of Fig. 46. Anocther circuit
is established from ground on conductor {424,
over the No. 1 contacts of relay BS of Fig. 48,
conductor 4383, the No. 5 contacts of relay A8 of
Fig. 49 and conductor 8 of cable 4808 {o battery
through the winding of relay R8¢ 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 (8.2 minutes.

A further circuit is established from ground
on conductor 14904, over the No. 4 contacts of
relay BO0 of Fig. 43, conductor 4884 and the No. 3

contacts of relay A88 of Fig. 49 to battery through :

the winding of carry-out-0 relay C234. Relay COi
of Fig. 50 upon operating, as previously described,
establishes a circuit from ground over ifs con-
tacts, conductor 8082 and to battery through the

winding of relay CRI of Fig. 45. A circuit is also

established from ground cver the No. 2 contacts
of relay HR8 of Fig. 37, conductor 344§ and
through the winding of relay @ of Fig. 47 io
battery. With relays CRI and H0 both operated,
a circuit is established from grcound over the
contacts of relay COC of Fig. 45, 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 CRI-A. This relay operates to pre-
pare a circuit for lamp CRI and to prepare a
check circuit through the operated relays of the
elapsed time registers and relays of the com-
puters. )

The check circuit may be fraced from ground
over the upper contacts of relay CRI-A, over
the No. 1 back contact of relay HI, over the
No. 1 front contact of relay HO0, over the No. 1
back contact of relay CRO, over the No. 1 front
contact of relay CRI, conductor 4903, the No. b
contacts of relay A00 of Fig, 49, the No. 6 back

10

15

20

25

30

40

45

Ut
vt

(it}

70

({]

48
contact of AB, the No. 2 contacts of relay AG,
the Mo, 10 contacts of relay Al, conductor 4904,
he No. 10 back contacts of relays A2 and A3
of Pig. 48, the No. 1 back contact of relay A8,
the No. 6 contacts of relay B00, the No. 7 back
contact of relay BS, the No. 9 contacts of relay
B0, the No. 1 back contact of relay Bl, the No. 10
back contact of relay B2, conductor 4905, the
No, 6 back contact of relay AG9 of Fig. 50, the
No. 5 contacts of relay A5, the No. 1 back con=
tacts of relays A8 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 B00, the No. 7 back contact
of relay BS, conductor 5003, the No. 10 back
contact of relay B, the No. 10 contacts of relay
BI, the No. 1 back contacts of relays B2 and B3,
the No. 10 back contact of relay B4, conductor
5004, the No. 6 back contacts of relay A00 of
Fig. 52, the No. 5 contacts of relay A5, the No. 1
pack contacts of relays A0 and Al, conductor
5203, the No. 1 back contact of relay A2 of Fig.
51, the No. 2 contacts of relay A3, the No. 1 back
contact of relay A4, the No. 7 back contact of
relay BO?, the No. 6 contacts of relay BS, the
No. 10 back contact of relay B0, the No. 11 back
contacts of relays Bi, B2 and B3, the No. 9 con-
tacts of relay B4, conductor 5103, the No. 6 back
contact of relay A00 of Fig. 53, the No. 5 con-
tacts of relay AB, the No. 1 back contacts of
relays A0, Al and A2, the No. 2 contacts of relay
AB, the No. 1 back contact of relay A4, the No. 6
contacts of relay B00, the No. 7 back contact of
relay BS, conductor 5302, the lowermost back
contacts of relays BR, 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 bhack contacts of relays R5, R0 and
R1, 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 4700, the No. 2 back
contact of relay R80 of the units register of Fig.
46, the No. 2 front contact of relay RS, the No. 2
back contacts of relays R0, Rl 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 RS, the No. 2 front contact of
relay RO, the No. 3 back contacts of relays RI,
R2 and R3, the No. 2 back contact of relay R4,

‘and conductor 1535 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 enfry 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 encocuntered 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

.eorrect 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-
tratlons are then transferred to the computer
citcuits of Figs. 48 to 53, inclusive, to cause the
opelatmn of 1e1ay B8, Fig. 50, and Bl, Fig. 49,
of the “Minute tens computer,” to cause the
operation of relays B08 and B2, Fig. 51, of the
“Minute units combuter,” and to cause the opera-
tion-of relay B90, Fig. 53, and relay B2, Fig. 52,
of the “Minute tens computer.”

To reg1ster the answer time, relays B, B, D
and D’ of Fig. 22 have been operated to 1eg1ster
the minute tens digit “2,” relays B, B’, D and
D’ of Figz. 23 have heen operated to register the
minute units d1g1t “2,” and relays D, D', E and
E” of Fig. 24 have been operated to reglster the
minute tenths digit “3.” These digit registra-
traticns are each subtracted from 9 to secure
the complements thereof, and in the manner pre-
viously described, the complements of these
reg1st1atlons are transferred to the computing
circuits of Figs. 48 to 53, inclusive. The com-
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

reglstel the complement digit “7,” relay A2,
Fiz. 51 and’ relay A5 of Fig. 52 of the “Minute
units’ computer” are operated to register the
cowlplen*ent digit “7” and relays Al and A5 of

Fig: 53 of the “Minute tenths computer” are

coperated to register the complement digit “6.”
The conjoint operation of relays Al, A5, B20

and B2 of the “Minute tenths comcutel” 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 (461, over the

No. 7 contacts of relay B2 of Fig. 52, conducfor-

5205 ‘the No. 3 contacts of relay Al of Fig: 53,
the' No 1 contacts of relay B88 and the No. 2
contacts of relay A5 to conductor 5 of cable 5200,
Another circuit 1s established from conductor
1401, over the No. 5 contacts of relay B2 of Fig.
52; conductor 5206 and the No. 9 contacts of re-
lay Al of Pig. 53 to conductor 4 of cable 5380.
The grounding of conductors .4 and 5 of cable
5300 results in the operation of relays R4 and RS
of the “Minute tenths elapsed time” register of
Fig. 47 to register the tenths digit “9” of the
€lapsed time: In' addition, the connection of
ground to conductor (481 results in the estab-
hshment of ‘a circuit over the No. 7 contaects of
relay BZ conductor 5205, the No. 3 contacts' of
relay Al, the No. 3 contacts of relay Bf8, the No.
'3’contacts of relay A5 and to battery through
the winding of carry-out-0 relay C08. The oper-
ation of relay CC80 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 AZ A5, B0
and B2 of the “Minute units computer” is to add
the minute units digits “2” and “7” together and
toregister 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 ‘1402, over the contacts of
relay-CO00 of ‘Fig. 53, conductor 5308, 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 B3,
conductor 5102, the No. 2 contacts of relay Af of
Fig. 52 and to conductor 5 of cable §183. An-
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 cf relay A2 and to
conductor 4 of cable 5i{28. The grounding of
conductors 4 and 5 of cable 5180 results in the
operation of relays R and RS of the “Minute
units elapsed time” register of Fig. 485 to register
the units digiv “9” of the elapsed time. In addi-
tion the.connection of ground to conductor 5363
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 B38, conductor 5104,
the No. 3 contacts of relay A5 and to battery
through the winding cof carry-out-0 relay CO08.
The operation of relay C8&0 is indicative of the
fact that the sum of the minute units digits is
less than 10 and that thsare is no carry-out 1nto
the “Minute tens computer.”

The conjoint operation of relays A2, A5, BB{}
and Bl of the “Minute tens computer” is to add
the minute tens digits “1” and “7” together and
to register the sum in the relays of the “Hour
computer” oi Figs. 48 and 49. To accomplish
this a first circuit is established from ground on
conductor 1433, over the No. 8 contacts of relay
Bi of Fig. 49, conductor 4586, the No. 3 contacts
of relay A% of Fig. 50, the No. 1 contacts of relay
BGD, the No. 2 contacts of relay A5 and conductor-
5065 to battery through the winding of relay A5
of the “Hour computer” of Fig. 49. A circuit-is
also established from ground on conductor (4903,
over the contacts of relay C80 of Fig. 52, conduc-
tor 5287, the No. 2 contacts of relay Bt of Fig. 49,
conductor 4997, the No. 8 contacts of relay A2 of
Fig. 50 and conductor 5886 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
14683, over the No. 8 contacts of relay Bi of Fig.
49, conductor 4508, the No. 3 contacts of relay A2
of Fig. 50, the No. 3 contacts of relay B08, the-
No. 3 contacts of relay AB and to batiery through
the winding of carry-out-0 relay C088. Relay
C00 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 HRI
relay of Fig. 34 in the hour cireuits has been
operated to cause connection of ground over its’
Nos: 2'and 3 contacts to conductors | and § of
cable 34i0 and thereby to cause the operation of
relays Bi and BS of Fig. 48 of the “Iour com-
puter” to register the tens digit “6” of the inter-
vening hour. The conjoint operation of relays
A3, A5, Bl 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 1484 is applied over the No. 3 con-
tacts of relay Bi 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 A% of:
Fig. 49 and to the 08 conductor of cable 4808. A~
circuit is-also established from: conductor 1404,
over the No. 2 contacts of relay Bl of Pig. 48,
and the No. 9 contacts of relay A3 to conductor 4
of cable’ 4803, Thereupon relays RI8 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 1494, over the No. 4 contacts of relay
B5 of Fig. 48, conductor 488§, the No. 4 contacts
of relay A5 of Fig. 49 and to hattery through the
winding of carry-out-I relay COl. Relay C88 of
Fig. 50, upon operating, establishes a circuit from
ground over its contacts and over conductor 5687
to battery through the winding of relay CRG 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 HRI of the hour circuits of Fig.
34, conductor 3495 and to battery through the
winding of relay Hi of Fig. 47. With relays CR0O
and HO operated a circuit is established from
ground over the contacts of relay C81 of Fig. 49,
conductor 4968, the No. 3 contacts of relay CRY,
the No. 4 contacts of relay HO and to battery
through the winding of relay CRIA. Relay CRIA
operates to prepare the circuit of lamp CRI and
to apply ground over its upper contacts to the
check circuit. This check circuit extends over
contacts of the operated relays H0, CRY, 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 HR@ re-
lay of Fig. 34 will be operated and will cause the
operation of the B0J and B0 relays of the “Hour
computer.” The conjoint operation of the re-
lays A3, A5, B60 and B0 is to add the tens digit
“8” brought over from the “Minute tens com-
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 1404, over the No. 1 contacts of relay
B0 of Fig. 48 and over the No. 8 contacts of relay
A3 to conductor 3 of cable 48080. The grounding
of conductors 3 and 5 of cable 4800 causes the
operation of relays R3 and Rb of the “Minute
teng 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 B0 of Fig. 48, over the No. 3 contacts of
relay A3, the No. 3 contacts of relay B00, con-
ductor 4810, the No. 3 contacts of relay A5 and to
battery through the winding of relay C00 of Fig.
49. With relay HRO 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 C00 of Fig. 50, upon op-~
erating, has also established over conductor 5001
the circuit of relay CRO of Fig. 47. Thus with re-
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lays HO and CRO operated, a circuit is established
from ground over the contacts of relay C00 of Fig.
49, over conductor 4902, over the No. 2 contacts
of relay CRO and over the No. 2 contacts of relay
HO to battery through the winding of relay CROA.
Relay CROA thereupon operates to light lamp
CRO and to establish a circuit from ground over
its lower contacts and conductor 4161 to battery
through the winding of alarm relay AL of PFig. 4,
which latter relay then operates to operate visual
and audible alarms., ‘The lighting of lamp CRO
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.

Ag 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 assumed 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 “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 heen operated to reg-
ister the minute tens digit “1,” relays B, B’, D
and D’ of Fig. 29 will have heen 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
manney 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 Bi, 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 B’ 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 A30 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 Af and A5 of the “Minute
tenths computer” of Fig. 53 are operated to reg-

5 ister the complement digit ““6.”

The conjoint operation of relays Ai, 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 53068 over conductor 1401, the
No. 7 contacts of relay B2 of Fig. 52, conductor
5205, the No. 3 contacts of relay Al of Fig. 53,
the No. 1 contacts of relay B00 and the No. 2
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tontacts of relay AS-to conductor 5 of cable
5300. Another-ground is-applied to conductor
4. of cable 5268- from- conductor i40( over the
No. 5 contacts of relay B2 of Pig. 52, over con-
ductor 5206 and over the No. 9 contacts of relay
Al of Fig. 53 to conductor 4:-of cable 5366. The
grounding- of conductors- 4 and §- of.cable. 5300
results in- the operation-of relays R4 and RS 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 1484 results in the establishment of
a circuit over the No. 7 contacts of relay B2,
conductor 5265; the No. 3 contacts of relay Al,
the No. 3 contacts of relay B8O, -the No. 3 con-
tacts of relay AS- and to battery through the
winding of carry-out-G-relay- C6&. The opera-
tion of relay CO# 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 cperation of relays A2, AB, BEO
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 con-
ductor 5 of cable 5183 from ground on conductor
1622, over the contacts of relay C83 of Fig. 53,
conductor 5302, the I¥o. 3 contacts of relay B3
of Fig. 51, the No. 3 contacts of relay A2, the
No. 1 contacts of relay B8G, conductor 5182 and,
the No. 2 contacts of relay A5 of Fig. 52 and to
conductor 5 of cable 5i{93. Another ground is
applied to conductor 4 of cable 5{09 from ground
on conductor 5363, over the No. 2 contacts of
relay B2 of Fig. 51, and the No. 9 contacts of
relay A2 and to conductor 4 -of cable 5188. The
grounding of conductors 4 and § of cable 5108
results in the operation of relays R4 and Rb5 of
the “Minute units elapsed time” register of Fig.
48 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. 51, the No. 3 con-
tacts of relay A%, the No. 3 contacts of relay BEd,
conductor 54l1, the MNo. 3 contacts of relay AS
and to battery through the winding of carry-
out-0 relay C95. The operation of relay Co8 is
sndicative of the fact that the sum of the minute
units digits is less than 10 and that there is no
carry out into the “Minuie tens computer.”

The conjoint operation of relays AD@, A4, BOO
and Bl 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. 48 and 45. To accomplish
this, a first circuit is established from ground
over conductor 14838, the No. 9 contacts of relay
Bi of Fig. 49, conductor 4819, the No. 4 contacts
of relay A# of Fig. 50, the Mo. 2 contacts of relay
BG5S, the No. 2 contacts of relay AS# and con-
ductor 5003 to battery through the winding of
relay AB of the “Hour computer” of Fig. 49. A
circuit is also established from ground on con-
ductor 1403, over the contacts of relay C00 of
g, 52, over conductor 5207, the No. 2 contacts
of relay Bi of Fig. 49, conductor 4867, the No. 5
contacts of relay A4 of Fig. 50 and cenductor
56801 to battery through the winding of relay
A0 of Fig. 49. Relays A0 and A5 of the “Hour
computer” therefore are operated. In addition,
a circuit is established from ground on conduc-
tor 1403, over-the No. 4 contacts of relay B0? of
Fig. 50, the No. 3 contacts of relay A00 and to
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battery through the winding-of the earry-out-0
relay C88 of Fig. b0: Relay-C0§ 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 info the “Hour computer.”

It has been assumed that there-have been two
hour eniries intervening between the-answer and
disconnect entries and that therefore the HR2
relay of Fig. 34 in the howur: circuits has been-
operated- and- caused the-connection of ground
over its Nos. 1I-and 3 contactsto conductors €8 and-
2 of cable 3819 and to thersby cause the opera-
tion- of - relays B8@-and B2 of the “Hour com-
puter” to register the tens digit “2” of the 120
minutes intervening time. The conjoint opera-
tion of relays AD, A5, B8 and B2 of the “Hour
computer” is to add the minute- tens- digit “5”
hrought over from-the “Minute tens computer”
to the digit “2” brought over from the hour cir-
cuits; and-to cause the registration of the sum-
in- the “Minute- tens-elapsed- time” register  of
Tig. 46. To accomplish- this, ground-on- con-
ductor - {484 -is applied  over the No. 1 contacts
of relay- B2 -of Fig. 48, over conductor- §888, the
No: 7 contacts of relay A8-and- to conductor-2-
of cable 48388. 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 A0 of Fig. 49, conductor-483f, the No. 1
contacts of relay B30-of Fig. 48, conductor 4802,
the Mo. 2 contacts of relay Ab-of:Fig. 49 and to
conductor § of cable 4883 The grounding of
conductors 2 -and 5 of cable 488i results in the
operation- of relays RZ2-and RS of the “Minute
tens elapsed time” register of Fig. 46 to register
the tens digit:“7.” The elapsed time registers
have now been set o register the elapsed time -
(&799'}J

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 AD of Fig. 49; conductor 480(, the No. 3
contacts of relay B0 of Fig. 48, conductor 4810,
the No. 3 contacts of relay AS of Fig. 49 to bai-
tery through the winding of relay C80 of Fig. 50.,
Relay C00, upon operating, establishes a circuit.
from ground over its contacts and-conductor
5607 to battery through the winding of relay CRO-
of Fig. 47, and indicates the fact that there is
no carry-out-from the “Minute tens computer.”
A circuit is also established from ground, over
the No. 2 contacts of relay HR2 of the hour cir~
cuits in Fig. 34, conductor 3407 and to batlery
through the winding of relay HI of Fig. 47. With
relays CRO and HIi operated, a circuit is estab-
lished from ground over the- contacts of relay
C08 of Fig. 49, conductor 49932, the No. 2 con-
tacts of relay CRJ, the No. 2 contacis of relay HI
and to battery through the winding of relay
CRIA of Fig. 47. Relay CRIA, upon operating,
prepares the circuit of lamp CRI{ and applies
ground over its upper contacts, over the No. 1
front contact of relay Hi, over the No. 1 back
contact of relay H, the No. 1 front contact of
relay CRY, the No. 1 back contact of reiay 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 discennect time
is registered on the registers of Figs. 28 to 30 in-
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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
B0Y Fig. 50 and Bi Fig. 49 of the “Minute tens
computer,” in the operation of relays. B¢ and
B2 of Fig. 51 of the “Minute units computer’”’
and in the operation of relay B8§ Fig. 53 and
relay B2 Fig. 52 of the “Minute tenths com-
puter.”

To register the answer time, relays A, A’, B
and B’ of Fig. 22 will have been operated to reg-
ister the minute tens digit “0,” relays C, ¢/, D
and D’ of Pig. 23 will have been operated to reg-
ister the minute units digit “5” and relays 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
circuits 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 AG0 of Fig. 52 and
relay A& of Fig. 51 of the “Minute units com-
puter” are operated to register the complement
digit “4” and relays AB0 and A4 of Fig. 53 of
the “Minute tenths computer” are operated to
register the complement digit “4.”

The conjoint operation of relays A80, Ad, B3O
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
t401 is applied to conductor 5 of cable 5399, over
the No. 9 contacts of relay B2 of Fig. 52, con-
ductor 5208, the No. 4 contacts of relay A& of
Fig. 53, the No. 2 contacts of relay B03, the No. 2
contacts of relay AG0 and to conductor 5 of cable
5300, and ground on conductor 1408i is further
applied to conductor 2 of cable 5309, over the No.
5 contacts of relay B2, Fig. 52, conductor 5286,

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
1401 results in the establishment of a circuit over
the No. 4 contacts or relay B8O of Fig. 53, the No.
3 contacts of relay A80 and to battery through
the winding of carry-out-0 relay C80. 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 A0, A4, BEO
and B2 of the “Minute units computer” is to add
the minute units digits “2” and “4” together and
to register the sum in the relays of the “Minute
units elapsed time” register of Fig. 46. To ac-
complish this ground on conductor 1452 is ap-
plied to conductor 5 of cable 5100, over the No. ¢
contacts of relay B2 Fig. 51, the No. 4 contacts
of relay Ad, the No. 2 contacts of relay B00, con-
ductor 5105 and the INo. 2 contacts of relay A80
to conductor § of cable §i08, Ground on con-
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ductor 4102 is further applied to conductor | of
cable 5108, over the contacts of relay C90 of Fig.
53, conductor 5303, the No. 2 contacts of relay
B2 Fig. 51 and the No. 6 contacts of relay A4 to
conductor | of cable §5100. The grounding of
conductors { and § of cable 5100 thus results in
the operation of relays RI 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 1462, over the No. 4 contacts of relay
B0 of Fig. 51, conductor 5106 and the No. 3 con-
tacts of relay A0 of Fig. 52 to battery through
the winding of the carry-out-0 relay of Fig. 52.
The operation of relay C00 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 A4, A5, Bil
and Bl of the “Minute tens computer” is to add
the minute tens digits “1” and “9” and to regis-
ter the sum in the A-relays of the “Hour com-
puter.” To accomplish this a first eircuit is
established from ground on conductor (402, over
the No. § contacts ¢f relay Bi, Fig. 49, conductor
4518, the No. 4 contacts of relay A4 of Fig. 50,
the No. 2 contacts of relay B#d, the No. 1 con-
tacis of relay A5 and conductor 5608 to battery
through the winding of relay A08, Fig., 49, of the
“Hour computer.” A second circuit is established
from ground on conductor 1483, over the con-
tacts of relay C39 of Fig. 52, conductor 5281, the
No. 2 contacts of relay Bl of Fig, 49, conductor
493%, the No. 5 contacts of relay A4 of Fig. 50
and conductor 500 to battery through the wind-
ing of relay A@, Pig. 49, of the “Hour computer.”
Relays AS8 and A9 of the “Hour computer” have
therefore been operated. In addition a circuit is
established from conductor 1493, over the No. 9
contacts of relay Bl of Fig. 49, conductor 4$1¢, the
No. 4 contacts of relay Aé& of Fig. 50, the No. 5 con-~
tacts of relay B0%, the No. 4 contacts of relay Aj
and to battery through the winding of carry-out-1
relay COl of Fig. 50. The operation of relay CO
is indicative of the fact that the sum of the min-
ute tens digits “1” and “9” was 10 and that a
digit “1” should be carried out into the “Hour
commputer.”

It has been assumed that there have been two
hour entries intervening between the answer and
disconneet time and that therefore the HRZ
relay of Fig. 3¢ has been operated and caused
the operation of relays B8 and B2 of the “Hour
computer” in the manner previously described.
The conjoint opsration of relays AG3, A8, B2 and
BZ of the “Hour computer” is to add the minute
tens digit “0” brought over from the “Minute tens
computber” 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
g, 45. To accomplish this, ground on conductor
{484 is connected over the No. 5 contacts of re-
lay B2 of Fig. 48, conductor 4808, the No. 2 con-
tacts of relay AQ of Fig. 49, conductor 4801, the
No. 1 contacis of relay B99 of Fig. 48, conductor
4892 and the No. 1 contacts of relay A8 of Fig.
49 to conductor 60 of cable 4800. Ground on con-
ductor (494 is also applied, over the No. 1 con-
tacts of relay B2 of Fig. 48, conductor 43888, the
No. 7 contacts of relay A8 and to conductor 2 of
cable 4888. The grounding of conductors €8 and
2 of cable 4866 results in the operation of relays
RE0 and R2 of the “Minute tens elapsed time”
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 from ground
.on conductor {494, over the No. 4 contacts of re-
lay B80 of Fig. 48, over conductor 4884 and over

-the No. 3 contacts. of relay A0 of Fig. 49 to bat-
tery through .the winding of carry-out-0 relay
C80 of Fig.-49. Relay COIl of Fig. 50, upon cp-
erating, establishes the circuit from ground oven

its contacts -and .conductor 5802 to batterys

- through the winding of relay CRI of Fig. 47. 4
_cireuit is also. established from ground over the
No. 2 contacts of relay HR2 of Fig. 34, over con-

ductor 3407 .and to battery through the winding

.of relay HI of Fig. 47. ~ With relays CR{ and Hi*

operated,. a circuit is established from ground
.over the contacts of relay C80 of Fig. 49, over con-
- ductor.4902, over the No. 2 contacts of relay CR!
and over the No..3 contacts of relay HE{ to bai-
tery. through the-winding of relay CR2A which
-oberates-to.indicate  that. a digit “2” has besn
carried -over into the hundreds place for the
. elapsed time instead of the correct digit “1.” Re-
“lay CR2A closes the circuit to light the lamp CRZ
-and- establishes- the. circuit- over conductor 478!
‘for the alarm relay AX. of Fig. 4, which causes
the operation of visible and -audibkle 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- 2

-mum elapsed time:for which the message ticketer
-is.arranged to print.

“Sensing ‘the first line of the initidl 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 assumed that the
entry-is 8.two line entry of a “pulk-billed” ¢all
and.that therefore a perforation will be punched
in the.ac position .of the tape, resulting in: the
-operation.of the. A3 reader relay.in the manner
previously .described. -At the same time the
reader relays-of Figs. 7,-8, 9 and .10 will be op~

- erated in -aceordance 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 D digit “1” indica-
tive of .an individual line entry and for E and ¥
AQigits “7”.and “1” for the district number eniry.
Thus the line of perforations across the iape
would be “312171.” ‘As previously stated the per-
foration: for the A digit “3” has caused the op-
-eration -of .reader relay A3. The perforations
for-the B digit will cause the operation of reader
relays-BiA, B2A, BID and B2D of Fig. 7, the
perforations for the € digit will cause the op-
eration of reader relays CIB, C2B, CID and CiD
of Fig. 8, the perforations for the D digit wiil

_.cause:the operation.of reader relays DA and DD
.of Fig. 9, the perforations for the E digit will
cause the operation of the reader relays EB and
BC of Fig. 9 and the perforations for the F digit
will cause -the operation of the reader relays FA
and FDof 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 LXK!
of -Pig. 6, over -conductor 631, the No. 1 back
contact -of relay -CEl{, conducter (887 of cable
1560, the No.'5 back contact relay NUC of Fig. 14,
conductor {588 of -cable 1580, the No. 1 back
-contact of relay A2 of Fig. 5, the No. 7 contacts of
relay A3, conductor 504, the No. 2 coatacts of
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relay TD of Fig. 4, conductor 252 of  cable 250
and to ground over -the.cam contacts C5 of the
reader. Relay LKI{ operates, locks in -a circuit
from battery through its winding to ‘conductor
1588 of cable {580, thence over the No. 1 back
contact of relay A2, conductor 5108, over-the
No. 5 contacts of relay LKI, through: resistance
8§35, over the No. 1 back contact of relay L2A,
conductor 6§38 and to ground over the No. 1 con-
tacts of relay ACO of Fig. 5. On operating, relay
LKI 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 641 -and
to battery through the winding of relay -1LN2
of Fig. 6. Relay LN2, vpon operating, locks over
its  upper contacts and through resistance- §32
to ground over the No. 6 contacts of relay LK,
and establishes a circuit from-its locking ground,
over its upper contacts and conductor 651 of
cable 658 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 16cal
or bulk-billed call.

A check circuit is now established from: ground
over the cam contacts C2 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 -441, 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 9fi, the
No. 6 back contact of relay EA of Fig. 9, the
No. 7 contacts of operated relay EB, the No.-3
contacts of ope¢rated relay EC, the No. 1 back
contact of relay ED, the No. 1 back contact of
relay EE, the No.-b contacts of cperated relay
DA, the No. 1 back confact of relay DB, -the
No. 2 back ‘contact of relay DC, the-No. 3 eon-
tacts of operated relay DD, the No. 1-back con-
tact of relay DE, conductor 912, the No. 6 -back
contact of relay C2A, the No. 8-back contact

of relay C2B, the No. 8 contacts of operated

relay €20, the No. 3-contacts of operated relay
C2D, the No. 1-back-contact of relay-C2E, over
conductor 886, the No. b contacts of operated
relay BIA of Fig. 7, the No. 1 back contact-of
relay BIB, the No. 2 back contact of relay BIC,
the No. 3 contacts of operated relay BID, the
o. 1 back contact of relay BIE, conductor 901
of ‘cable 299, 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 ND,
the back contact of relay CL, the lower back con-
tact of relay CC, conductor 1501 of cable 1800,
the No. 2 back contact of reader relay Af of
Tig. 5, the No. 2 back contact of relay ILK2, the
No. 4 contacts of operated relay A3, the No. 3
back contact of relay A2, conductor 502, the No. 4
contacts of operated reader relay BID of Fig. 7,
the I¥o. 2 contacts of operated relay BIA, the
normal contacts of key ENI, conductor 106, the
No. 6 back contact of relay ClA of Fig. 8, the
No. 7 contacts of cperated relay CiB, the No. 2
vack contact of relay CIC, the No. 3 contacts
of operated relay CID, the No. 1 back contact
of relay CIE, the No. 4 contacts oi relay CIB,
the No. 7 contacts of relay CID, the normal con-
tact of key INZ, conductor 627 and to battery
through the windings of connector relays ‘CLl,
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, B and F reader groups have
been operated, the calling line enlry connector
relays of Fig. 11 will operate.

Conunector relays CLA and CLS will he oper-
ated in parallel with relays CL{, CL2 and CLS3
over an extension of conductor 327, the No. 5
back contact of relay DSR of Fig. 13, conductor
1308, the No. 1 back contact of relay DAB of
Fig. 16, conductor 1888 and through the wind-
ings of the CL& and CL5 relays if the answer
time entry has not been registered and relay
DAB is not operated. If the answer time has
been registered, then it dces not become neces-
sary to regisier the day and hour with the

" initial entry. If it has been assumed that the
answer time has been registered and relay TAB
has therefore bsen operated indicative of an
answered call, relays CL4 and CL§ will not
operate. The day and hour data, supplied from
register relays in the day and hour circuits
through the coperation of connector relays CL4
and CLS$, need be registered with the initial
entry registration only when tickets covering
“don’t answer,” “busy” and “straddle” calls ave

" to be printed and when the answer time day
and hour data are not available.

"With the connector relay CL{ now cperated
and reader relays BiA and B{D of Fig. 7 operated
to register the B digit “1,” indicating that there
is a second line for the initial entry, circuits are
established from ground over the lower contacts
of relays BtA and BID, conductors 79! and 784
of cable 780, the Nos. 1 and 4 contfacts of con-
nector relay CLd{, conductors 40§51 and 4824 of
cable 4698 and to battery through the windings
of relays A and D of the “Line entry B digit”
register of Fig. 40. These relays thereupon oper-
ate and lock over their inner upper contacts,
conductor 4221 of cable 4232 and to ground over
the Mo. 1 contacts of relay RCLA of Fig. 14.
Relay CL{, with reader relays CIB and CiD of
Fig. 8 operated to register the index digit “2,”
establishes circuits from ground over the lower
contacts of relays CiB and CID, conductors 892
and 884 of cable 838, the MNos. 7 and 9 contacts of
relay CL{, conductors £1§2 and 4184 of cable
4108 and to battery through the windings of
relays B and D of the “Line entry ¢ digit” register
of Fig. 41. These relays thereupon operate and
lock over their inner upper contacts, conductor
4232 cof cable 4238 and to ground over the No. 2
contacts of relay RCLA of Fig. 14.

With conunector relay CL2 and reader relays
DA and DD of Fig. 9 operated to register the D or
party identification digit “1” circuits are estab-
lished fromy ground over the lower contacts of

- relays DA and DD, conductors §21 and 924 of
cable 822, the Nos. 1 and 4 contacts of relay CL2,
conductors 4111 and 4114 of cable 4118 to hat-
tery through the windings of relays A and D of
the “Line entry D digit” register of Fig. 41. 'These
relays thereupon cperate and lock over their
inner upper contacts, over conductor 4233 of
cable 4230 and to ground over the No. 3 contacts
of relay RCL:A 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 eircuits from ground over the Iower con-

tacts of relays B and EC, conductors 942 and -

843 of cable 948, the Nos. 7 and 8 contacts of re-
lay CL2, conductors 4282 and 4283 of cable £200
and te battery through the windings of rveiays B
and C of the “Line entry & digit” register of
Fig. 42. These relays thereupon operate and lock

10

15

20

25

30

36

40

50

55

60

€0

over their inner upper contacts and conductor
£234 of cable 4238 to ground 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 ¥
district units digit “1,” circuits are established
from ground over the lower contacts of relays
FA and FD, conductors 1931 and 1034 of cable
1832, the MNes. 1 and 4 contacts of relay CL3, con-
ductors £211 and 2214 of cable 4218 and to bhat-
tery through the windings of relays A and D of
the “Line entry I digit” register of Fig. 42. These
relays thereupon operate and lock over their
inner upper contacts and conductor 4285 of cable
4238 to ground over the No. 5 contacts of relay
RCLA of Fig. 14. Relay CL32 also establishes a
circuit extending from ground over the No. 3
contacts of relay LKI of Fig. 6, conductor 628 of
cable 628, the No. 6 contacts of relay CL3 and
cver conductor §25 of cable 620 through the wind-
ing of relay MLE of Fig. 5 to battery. Relay MLE
operates preparatory to the control of the CL-
relays of Fig. 11, over the contacts of reader relay
Ai for contrclling the registration of the supple-
mentary lines of the initial line entry. Relay
MLE locks over its No. 2 contacts, conductor 528
and to ground over the No. 3 contacts of relay
LI of Pig. 6.

A checking circuit is now established to deter
mine if two relays, and only two, of each of the
Cigib 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, ths No. 2 back
contacts of relays C and B, the No. 7 contacts of
operated relay A, conductor 4805, 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 relay C, the
No. 8 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 Mo. 3 contacts of operated relay D, the No. 2
back contacts of relays C and B and the No. 7
contacis of operated relay A, conductor 4185, 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 ¥ 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, conductor 4216, the No. 1 contacts of
relay DSR of Fig. 13, conductor 1381, the No. 2
back contact of relay PR of Fig. 15, conductor
£362 to battery through the winding of relay
CLR of Fig. 13.

When relay CLR operates, a circuit is estab-
lished from ground over its No. 4 contacts, con-
ductor {365, conductor 705 of cable 1709 and to

‘bhattery through the winding of relay PAA of Fig.

4. Relay PAA thereupon operates and remains

5 operated until reiay CLR releases or until the line

entry registers have hecome released. Upon op-
erating, 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
second interval and, over its Mo. 2 contacts, con-
nects the six seconds lead from the central of-
flece master timing eircuit to the winding of relay
PAR so that the latter relay operates and re-~
leases every zix seconds. On the first operation
of relay PAB g cireuit is established from ground
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aver.the No. 3 contacts of relay PAA, the front
contact of relay PAB, the No. 2 back contact of
relay ALD, the No. 2 back contact of relay ALB
and to-battery. through the winding of relay ALA.
Relay ALA operates and locks over its No. 2 con-
tacts and the Mo. 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-~
‘Yished 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 contacis, 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 estahblished 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 frout 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
ATA which releases. On the next release of relay
PAB g 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 ef relay ALD.
‘Relay -ALD operates -and locks over its No. 1
-front-contaet 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 .gnd ALC. ©On the next op- 3

eration of relay PAB, a eircuit is established from
ground over the No. 3 contacts of relay PAA, the
#front.contact of relay PAB, the No. 2 front con-
+4act of relay ALD and to baitery through the
:winding of alarm relay AL which operates and
.cleses cireuits for audible and visual alarms. The
alarms-arethus operated after a minimum in-
R val of twelve seconds if relay CLR has not
1e1eased Relay AL also prevents the .advance

of--the reader .until the trouble .condition -has .

been cleared. Under proper -conditions relay
.CLR should he released before the time interval
-is: completed, thereby releasing relay PAA to
-restore-relays PAB :and the operated ones of re-
Jlays. ALA,ALB, ALC and ALD.

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 tlme and first line of .
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the 1n1t1al entry have been senced and registra- -

.thns th;_ereof made and with relay CKB. of Fig.
15 operated indicating that the elapsed time has
been computed, the message tlcketer of Fig. 45
may now be started to print. the available in-
formation on.a ticket.
tablished from battery through the winding of
relay .CC of Fig. 15, the upper contacts of relay
CKB, conductor 1538, 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 1500, No. 1 contacts of relay A3 of Fig. 5,
conductor ITOI of cable 1700 and to ground over
the No. | nor_mal contacts of .relay PS of Fig. 17.

Relay CC, upon.operating, establishes a circuit -

from ground over its No,-2 contacts,-over con-
ductor 1531 and in parallel throug-h the windings
of relays P{.-and P2 of Fig. 18 to battery. The
Jlatter relays upon operating, prepare the neces-
_sary eircuits. to control the message: tlcketer

60
A circuit jis now es- -’

15

commercigl source -of power. -
relay MS may ‘be traced over conductor
of -cables 1700 and 230 to ground over the inner
.upper -contacts of key CP of Fis.

62
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

o circuit is established for relays PS of Fig. 17

which may be traced from battery through its
winding, over conductor 1703 of cable 1700, the
upper contact of the EMG—RLS key of Fig. 5,
conductor 1702 of cable 1700, the No. 12 contacts
of relay P2 of Fig. 18, conductor 1806, the normal
terminal and brush engaged therewith of switch
are P€S, 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 econductor 1806,
thence over the No. 5 contacts of relay PS and
to ground over conductor 1708 and the No. 1 con-~
tacts of relay GC. -

Relay PS, upon operating, removes at its No.

3 normal. contacts- ground from conductor 603,
therehy. 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 1705
of cable §780 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 whieh. 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 AIC.

If, however, the printing has not been completed,
-the alarm relay AL will be operated fo 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 -fo
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
eircuit-for magnet. STEP is opened at the switch

.arc PC3.

‘With sthe brush of switch arc PCl 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 are-PCIl and conductor (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 4599 of the message -ticketer -with a
The circuit -of
1704

2, which key
was operated to initiate the operation of the
eircuits. The motor advances the brush 4501
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 batiery through the winding of
printer magnet:PRT. The printer magnet, upon

operating, moves a stapber into-a slot- associated

with the. distributor, to arrest the further -mo-

tion .of -the brush 4504 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 toc hattery 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 4581 and type wheel
of the ticketer.

With switch PC in position 2, ground over the
No. 1 normal contacts of relay PM is connected
over the brush and No. 3 terminal of switch arc
PCI, the No. 4 back contact of relay STLB, con-
ductor 1711 of cable 1710, 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
1310 to the 0 segment of the distributor of the
ticketer Fig. 45. When thereafter the distri-
butor brush 4501 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 ecircuit 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 ares. The
printin{%r 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 PCI is applied over the
No. 4 front contact of relay STLB, over conduc-
tor 1712 of cable 1710 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 1310 to the 5 segment of the dis~-
tributor of the ticketer Fig. 45, thereby result-
ing in the operation of the ticketer to print g 5
on the ticket. Had the TRD relay been operated,

with the STLB relay normal, then ground would

have been applied over conductor 1Tii of cable
1710 and the No. 1 front contact of relay TRD,
conductor { of cable 1310 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 1712 of cable 1710, over the No.
3 front contact of relay TRD, conductor 6 of
cable 1310 to the 6 segment of the distributor
of the ticketer, thereby to cause the printing of
the character 6 on the ticket. 'The information

10

50

60

65

70

54

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 PCl of the switch PC, over the trouble
conductor 1311 of cable 1318, 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 8 conductor of cable 1395 to the 8 segment
of the distributor of the ticketer, Fig. 45. When
therefore the distributer brush 4591 engages this
0 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
cf Fig. 17. Magnet PRT will then release, in
furn 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 INo. 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 besn a cancel charge signal from the
assembler then relay CAC2 of Fig. 13 would
have been operated to extend the ground applied
to conductor 1311 of cable 1318, over its No. 4
contacts and conductor 9 of cable 1308 to the 9
segment of the ticketer distributor to control the
printing of a 9 on the ticket. Had the relay
TEC? of Fig. 13 been operated indieative of the
fact that the master timer was out of synchro-
nism and transferred to the emergency recorder,
then the ground applied to conductor {311 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 1310 to the T segment of the ticketer dis~
tributor to control the printing of a 7 on the
ticket. Had the relay TOS2 been cperated to
indicate the master timer out of synchronism,
then the ground applied to conductor 1311 would
be extended over the No. 5 back contact of relay
CAC2 of Fig. 13, over the No. 1 back contact
of relay TEC?, over the No. 4 front contact of
relay TOS2 and conductor 6 of cable 310 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 gz transfer to
the emergency recorder, then the ground applied
to conductor 1311 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 13190 to
the § 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 {311
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 {310 to the 4 segment of the
ticketer distributor to confrol the printing of



2,558,477

65
4 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 as-
sumed to be the digit “1.” ‘A eircuit 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 PCI, conductor (712, the
No. 5 contacts of relay Pl of Fig. 18, conductor
i80i 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 | segment of the ticketer dis-
tributor. When thereafter the brush 4561 of the
distributor engages this 1 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. 17, the brush
and No. 6 terminal of switch arc PCH, conductor
1713, the No. 4 contacts of relay Pl of Fig. .18,
conductor 1802 of cable 1869, 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 4501 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 or
calling line entry registered on the “Line entry
D digit” register of Fig. 41. This digit will be the
party line entry which has been assumed to be
“1.” 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 are
PCI, conductor 1714, the No. 3. contacts of relay
Pi of Fig. 18, conductor 1803 of cable 1880, 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 I to the | segment of the ticketer
distributor. When thereafter the brush 456t 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 PCl, and over
conductor {715 to the (—) segment of the ticketer
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66 .
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
switeh PC will be advarnced one step into its ninth
terminal position.’

terminal position a. circuit is established from
ground over the No. 1 normal. contacts of relay
PM, over the brush and ninth position terminal
of switch arc PCIi, conductor 17t6, the No. 2
contacts of relay Pi of Fig. 18, conductor 1804
of cable 1880, the No. 4 contacts of operated relay
B of ‘the “Line entry E digit” register of Fig. 42,
the No. 4 contacts of opearted relay C of such
register and over conductor 1 to the T segment
of the ticketer distributor. When thereafter the
brush 4501 of the distributor engages the 7. seg-
ment the magnet PRT will operate to cause the
printing of the tens digit T of the district number
on the ticket and the printer confrol 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 PCI, conductor-1717, the No. 1 contacts
of relay Pl of Fig. 18, conductor 1885 .of cable
1800, the No. 4 contacts of operated relay D of
the “Line entry digit. I’ register  of Fig. 42, the
No. 3 contacts of operated relay A of such register
and over conductor I to the | segment of the
ticketer distributor. . When thereafter.brush 4581
of the ticketer engages the 1 segment, printer
magnet PRT will .operate fo. 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 eleventhterminal
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- -may '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, canductor
k119, over 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. RLSI 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
LSA of Fig, 16. Relay LiSA .operates and locks
over its No. 4 contacts, through resistance 180#,
over the No. 1-normal contacts of relay -PPA, the
No. 1 normal contacts-of relay PPE and over con-
ductor {720 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:fo
conductor 603, whereupon. the connector relays
TA, TB and TC of Fig. 3:reoperate io enable
the reoperation of the reader relays. -Relay RLS{,
upon operating, also-opens at its upper No, 1 eon-
tacts the previously fraced 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. ef. Figs.
40, 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 RCKI, over the No.
6 contacts of relay GC, conductor 1539, 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 Pig. 43, conductor 4300, the

16
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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 1514 of cable 1596
and to ground over the cam contacts C& 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 18095, 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 Pig. 13, conductor 1334, 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 relays B and A of the
“Line entry P 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 I digit” register of Fig. 42, conductor
4266, the lowermost back contacts of relays E
and D, the uppermost back contacts of relays
B and A of the “Line enfry D digit” register of
Pig. 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 4106, 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
RCK{ thereupon operates, indicative of the fact
that the operated register relays have released.
It also opens the lecking circuit of relay RISI.

In position eleven the brush of arc PCl of
switch PC, a circuit is also established thereover
from ground applied over the No. 1 normal con-
‘tacts of relay PM, over conductor i7121, the No.
'8 contacts of relay LSA of Fig. 16, conductor 1602,
conductor 81§ of cable 1810, the No. 6 contacts
of relay FTI of the district frame tens register
of Fig. 39 and conductor | to segment [ of the
ticketer distributor. When thereafter the brush
4566i of the distributor engages the segment |,
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
PCI leaves its No. 11 terminal, the initial oper-
-ating circuit of relay RLSi of Fig. 15 is opened
and if the RCKI relay has operated to open the
locking circuit of relay RLSI, such relay releases.

With the RLSI relay released, a circuit is closed
from ground over the No. 3 back contact of relay
‘RLSI, the No. 2 contacts of relay RCK| of Fig. 15,
.conductor 1540, the No. 2 contacts of relay LSA
and to battery through the winding of relay L.SB
of Fig. 16. Relay LSB operates and locks over
its No. 4 contacts, through resistance 1603 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 1513 of cable 1500
-and to ground over the cam contacts CT of the
‘reader. Relay SYBA operates upon the next
closure of the cam contacts CT and locks over its
No. 3 contacts and through resistance 1604 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 15i5 of cable (880, con-
ductor 624 and to battery through the windings
of relays RS1 and RS2 of Fig. 4, which relays
thereupon operate to advance the reader and fto
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 CT of the
reader, over conductor 241, the No. 2 contacts of
relay RS2, conductor 614 of cable 61§, the No. 3
back contact of relay L2B of Fig. 6, the No. 2 back
contact of relay LAC, the No. 2 back contact of
relay L4A (which latter relays will not be oper-
ated since a two-line initial entry has been ags-~
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 LKI. .
Also on the closure of cam contacts C1, a circuit
it established from ground thereover, over con-
ductor 1513 of cable 1500, 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 SVYBB,
whereupon relay SYBB operates and locks over
its Wo. 3 contacts and through resistance 1636 to
ground over the No. 1 front contact of relay LSB.
Relay SYBB, upon operating, opens thé circuit of
relays R8I 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
PCI, conductor 1812 of cable 1818, 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 4501 of the distributor engages the
segment 4, the printer magnet PR'T 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. 13 terminal of switch arc PCI and con-
ductor 1715, 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
switeh PC to be advanced one step to its four-
teenth position. The switch PC will now wait in

78 this position until the second line of the initial
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or call entry has been registered on:the linelentry
registers of Pigs. 40,41 .and 42. "’

_Sensing the second line of the initial call entry

Since it has been assumed that for the control
entry of the two-line entry = -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. Al may:be traced from ground
over the reader contacts AA, conductor 281, the
No. 8 contacts of.connector:relay TA, conductor
311 of cable 310, the No. 8 contacts. of relay ACO
and-to battery through the winding of relay Af.
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 assumed
that the record tape is perforated for a B digit
“0” for ‘the hundreds .digit of the -line switch
column number, for a C digit “4” for the tens
digit. of the line switeh switch column number,
for a D digit “8” for the units digit of the line
switch eolumn number, for an E digit “2” for the
switeh number and for the F .digit .“6” for the
vertical file number. The line switch and ver-
tical file :numbers identify the calling line on
an edquipment 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 Al. 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 eircuits. from
ground over such contacts, conductor. 204, the
No. 5 contacts of connector relay TA and to.con-
ductor: 321 of cable-320, over conductor 208, the
No. 4 contacts of relay TA and to. conductor 322
of cable 320, and thence through cable 408 and
to battery through the windings of reader relays
BlA, B2A, BIB and B2B of Fig. 7. The perfora-
tions for the C digit “4” will cause the operation
of reader relays CiB, ¢2B, CIE and C2E of Fig.
8 in the manner previously deseribed. The :per-
forations for the D-digit “8” will be in punch
positions dc and de, and the closure of reader
contacts DC and DE will establish- circuits from
ground over such contacts,-conductor 218, the
- No. 3 contacts of connector relay TB to conductor
343 of cable 340, and over conductor 218 to No. 1
contacts of relay TB, to conductor 345 of cable
340, and thence through' cable 400 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 fc 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 361 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 batiery 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 AL, conductor
441,-the No. 5 -contacts-of operated relay FA of
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Fig. 10, the No. 1 back contact of relay EB, the
No. -3 contacts of operated relay FC, the No. 1
back -contacts .of relays FD and FE, conductor
811, 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 912, 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
Mo. 2 contacts of operated relay C2E, conductor
806, the No. 5 contacts of operated reader relay
BiA of Fig. 7, the No. 2 contacts of operated relay
BiB, the No. 1 back contacts of relays BIC, BID
and BIE, conductor 8¢ of cable 990, the No. 4
contacts of relay SYBB of Fig. 16, now operated,
the No. 1 back contact of relay SYBC, conductor
1581 of cable 1500, the No, 3 contacts of overated
reader relay Al of Fig. 5, the No. 4 contacts of
relay LK?2, 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 628 and to battery through the windings
of the CLi{, CLZ and CL3 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 relays CL4 and CL5 will
not be operated. ‘

During the pericd 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 Al, the No. 7 con-
tacts of operated relay LK2, conductor 509, the
No. 2 front contact of relay LN2 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-
ing of relay L2A. Relay I.2A thereupon operates
and locks through resistance 634 to ground over
the No. 3 contacts of relay LKI, and over its
No. 4 contacts establishes an obvious circuit for
causing the operation of relay L2B, Relay 1.2A,
upon operating, also opens at its No. 3 back con-
tact the previously traced locking circuit for relay
ILK2 of Fig. 5, and opens the locking circuit of
relay LKIi at its No. 1 back contact so that when
the reader cam contacts C| and C5% open, relays
ILXI and LX2 will release. It should be noted
in this connection that the locking paths of both
the LKI and LK2 relays are controlled by both
direct grounds connected over the circuits pre-
vicusly traced over the back contacts of relay
L2A, and by ground connected over reader con-
tacts Ci1 and C5.  The locking circuit of relay
LK2 extends over its No. 5 contacts, through
resistance 537, conductor 5if, the No. 8 contacts
of relay TD and over conductor 254 of cable 250
to ground over reader contacts Cl, and the lock-
ing circuit of relay LKI extends as traced over
its No. 5 contacts, through resistance 635, over
its No. 2 contacts; conductor 631, conductor 584,
the No. 2 contacts of relay TD of Fig. 4, conductor
252 of cable 280 and to ground over reader con-
tacts C5. It should also be noted that the upper
contacts of relay L2A: are connected -in -parallel
over- conductor 636 -and-conductor 615 -0of cable




2,658,477

71

610 with the No. 4 contacts of relay RS2 of Fig.
4, and the No. 3 contacts of relay L.2A are con-
nected in parallel over conductors 508 and 511
and conductor 616 of cable 6§10 with the No. 3
contacts of relay R32. Relays LK and LK?2 will
therefore not release until these locking paths
are all opened, or 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 CLi{ now operated
and reader relays B{A and BIB of Fig. 7 oper-
ated to register the B digit “0,” circuits are es-
tablished from ground over the lower contacts
of relays BIA and BiB, conductors 161 and 702
of cable 738, the Nos. 1 and 2 contacts of con-
nector relay CLI, conductors 4631 and 4602 of
cable 4880 and to battery through the windings
of relays A and B of the “Line eniry B digit” reg-
ister of Fig. 40. These relays thereupon oper-
ate and lock over their inner upper contacts,
conductor 4231 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
RLSI upon the completion of the check to de-
termine if the line entry register relays were all
properly released following the printing of the
first line entry registered in such line entry reg-
ister relays.

Relay CLI, with reader relays CIB and CIE
of Fig. 8 operated to register the C digit “4,”
establishes circuits from ground over the lower
contacts of relays CiB and CIE, conductors 852
and 885 of cable 886, the Nos. 7 and 10 contacts
of relay CLA, conductors 4182 and 4185 of cable
4100 and to hattery through the windings of
relays B and E of the “Linz 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 estaklished from ground
over the lower contacts of relays DC and DE,
conductors 923 and 825 of cable 920, the Nos.
3 and 5 contacts of relay CL2, conductors 4113
and 4118 of cable 4{10 to battery through the
windings of rclays 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 B digit “2,”
establishes circuits from ground over the lower
contacts of relays EB and ED, conductors 942
and 944 of cahle 94§, the Nos. 7 and 9 contacts
of relay CL2, conductors £202 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 4238 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 18031 and 1033 of cable 1033, the Nos.
1 and 3 contacts of relay CL3, conductors 4211
and 4213 of cable 4210 and to battery through
the windings of relays A 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 4230 to
ground over the No. 5 contacts of relay RCLA 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 fo 42 inclusive have been
operated. This circuit 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 contacts of operated relay B, the No. 7
contacts of operated relay A, conductor 4085,
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 &
of the “Line entry D digit” register of Fig. 41,
the No. 2 back contact of relay D, the No. 9 con-~
tacts of operated relay C, the lower back con-
tacts of relays B and A, conductor 4185, 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 contfacts 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 4215 and 4216, the No. 1 contacts of
relay DSR of Fig. 13, conductor §33i, the No. 2
back contact of relay PR of Fig. 15, conductor
1302 and to battery through the winding of relay
CLR of Fig. 13. Relay CLR, which released fol-
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 fol-
lowing the printing of the first line of the initial
entry. Therefore as soon as the cam 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 i514 of cable
1500, the No. 3 contacts of relay 1.SB of Fig. 186,
the No. 1 front contact of relay SYBR and io
battery through the winding of relay SYMB.
The latter relay then operates and locks over its
No. 3 contacts and through resistance {885 to
ground over the No. 5 contacts of relay LSB,
and opens at its No. 3 back contact the locking
circuit of relay SYMA which thereupon releasss.
On the next closure of cam contacts C7 of the
reader, a circuit is established from ground
thereover, over conductor i5i3 of cable {560, the
No. 6 contacts of relay LSB, the No. 4 contacts
of relay SYMB, conductor 1807, the No. 3 con-
tacts of relay CLR and conductor {548 to battery
through the winding of relay SYBC. Relay SYBC
then operates and locks over its No. 4 contacts
and through resistance 1609 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 hack
contact of relay PPB, through the No. 2 back
contact of relay PPD, the No. 2 contacts of relay
SYBC, conductor 1516 of cable {585 and to ground
over the No. 6 contacts of operated reader relay
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Al 6f Fig. 5. Relay PPA; upon:operating, locks
in a circuit from battery through its winding,
over the No. 1 back-coritact-of relay PPD, resist-
ance 1610, the No. 1 contacts of relay PPA, the
No. 1 normadl contacts: of relay PPE and con-
ductor 1720 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
eircuit of relay I.SA which thereupon releases, in
turn releasing relay ISB and the connector relays
TA; TB and TC of Fig. 3. Relay LSB, 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 S¥YBC
the-No. 1 back contact-of relay SYMB, the No. 2
back contact of relay S¥YMA, the No. 1 back con-
tact of relay SYBA; the No. 7 back contact of
relay LiSB; the No. 1 back-contact of relay LSA
and- conducter 1614 to ground over the No. 8
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 1612 to ground -on-conductor 1720.

CONTROL OF MESSAGE TICKETER TO-PRINT
DATA OF SECOND LINE OF INITIAL ENTRY

Helay PPA upon operating, also establishes a
¢ireuit for controlling the message ticketer to
proceed with the prmtmg of irformsdtion on the
ticket in accordance with: the registrations in
the linie entry régisters” of Flgs 40, 41 and 42.
At this time- the brushes: of the printer control
switch PC will be iti” the” fourteenth terminal
position, -and thé circuit prepared by the opera-
tion- of relay PPA miay be tracéd from  ground
over the upper No. 1' normal contacts of relay
PM, the brush and’ No 14 terminal of switch
aré PCI, conductor 1722, the No6. 3 contacts of
relay PPA of Fig. 16, conductor 1123, the No. 6
contacts of relay Pl of Pig. 18, conductor 1801
of cable 1800, 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
rélay B of such régistér and over conductor 3
to the 0 segment of the ticketer distributor.
When thereafter the biush 4501 of the distributor
engages this segiment, the magnet PRT will op-
erate to cause the pfintirigs of the hundreds
digit “0” of the line switch columin number
oni the ticket and to caiise the printer control
switech PC to be advaticed one step into its
fifteenth position.

With the brushes of sw1tch PC in their fif-
teenth terminal position, the™ ticketer is con-
trolled to print thé 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 switeh arc PCI, conduector
1724, the No. 7 coritacts of relay Pi; conductor
1802 ¢f cable 1889, the No. 5 contacts of opei-
ated relay E of the “Lme entry C digit” reg-
ister- of Fig. 41; the No. 8- contacts of operated

relay B of such register and conductor 4:to the
When'

8 segmeént of the ticketer: disiributor.
thereafter the brush 4501 of the- distributor en-
gages ‘the 4 segment; the printer maghet PRT

will operate to causé the printing of the tens

digit “4” on the ticket and to cause the printer
control switeh PC-to be-advanced- one stép into-

its: sixteenth- terminal- positiofr,
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A-circuit is now established from ground over
the No. 1 nermal contacts of relay PM, over
the brush and No. 16 terminal of switch arc
PCI, conductor 1725, the No. 8 contacts of relay
Pi, conductor 1803 of cable {860, the No. 8 con-
tacts of operated relay C of the “Line entry
D 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 4501 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 PCH,
conductor 1726, the No. 9 contacts of relay Pi,
conductor {804 of cable 1800, 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 sezsment 2 of the ticketer distributor. When
thereafter the brush 4501 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
inte-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
Pci, conducter 1727, the No. 10 contacts of
relay Pl, conductor 1885 of cable {800, the No. 6
contacts- of operated relay A of the “Line entry
T digit” register of Fig. 42, the No: 6 contacts of
operated relay C of such register and conductor
§ to the 6 segment of the ticketer distributor:
When thereafter the brush 4501 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 PCI
and conduetor (115 to the (—) segment of the
ticketer distributor, and when thereafter brush
453! 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 PCI,
conductor 1728, the No. 1 contacts of operated
relay P2-of Fig. 18, conductor 1821 of cable 1820,
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 f 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 thé ticket and to cause the
printer control switch PC to be advanced- one
step into its twenty first terminal position.

With switelr 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 PCI,
conductor 1729, the No. 2 contacts of relay P2,
conductor 1822 of cable 1820, 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 4501 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 are PCI, con=~
ductor 1730, the No. 3 contacts of relay P2, con-
ductor 1823 of cable 1820, 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 @ to seg-
ment 0 of the ticketer distributor. When there-
after brush 4581 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 arec and a circuit is established
from ground applied to such brush over the No. 1
normal contacts of relay PM, thence over conduc-
tor 1731, the No. 4 contacts of relay P2, conductor
1824 of cable 1820, 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 4891
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 are PC4, conductor 1732,
the No. 5 contacts of relay P2, conductor 1831 of
cable 1820, 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 1 to the segment | of the
ticketer distributor. When thereafter brush 4501
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 PCA4, conductor
1733, the No. 6 contacts of relay P2, conductor
1832 of cable 1830, 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-
1ay A of such register and conductor { to the seg-
ment | of the ticketer distributor. When there-
after brush 4561 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
1134, the No. 7 contacts of relay P2, conductor
1833 of cable 15830, 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 | to seg-
ment | of the ticketer distributor. When there-
after brush 4801 engages such segment, printer
magnet PRT ig cperated to cause the printing of
the tenths digit “1” of the minutes of the ahswer
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 “11” 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 FC 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 PC4, the No. 1 contacts of relay BLK,
which it will be recalled was operateq to indicate
a bulk-billed or local call, and conductor 17{5 to
the (—) segment of the ticketer distributor.
When thereafter brush 4561 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 relay
PM, the brush and No. 6 terminal of switch arc
PC4, conductor 17135 and to battery through the
cut magnet CUT of Fig. 45 of the message ticket-
er, wherelipon this magnet operates and controls
the operation of relay 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 are PC4, conductor
1735, the No. 8 contacts of relay P2, conductor
1841 of cable 1849, the No. 3 contacts of oper-
ated relay R88 of the “Minute tens elapsed time”
register of Fig, 46, the No. 4 contacts of operated

5 relay RJ of such register and conductor 9 to

the § segment of the ticketer distributor, where-.
upon when brush 4581 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 PC4, conduc-
tor 1731, the No. 9 contacts of relay P2, con-
ductor 1842 of cable 1840, 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 engages such
segment, the printer magnet PRT is operated to
cause the printing of the minute units digit “8”

5 of the computed elapsed time on the ticket and
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to.cause-the-advance:onthe printer control:'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 1728, the No. 10. contacts of relay P2,
conductor 1843 of cable 1840, the No. 3 contacts
of the operated relay R09 of the “Minute tenths
elapsed time” register of Fig. 47, the No..5:con-
tacts of operated relay R2. of such register and
conductor 2 to segment 2 of the ticketer dis-
tributor, whereupon when brush 4501. 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 Leen 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 1709
to.the asterisk segment of the ticketer distribu-
tor. When thereafter brush 4501 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. 3

The data now printed on the ticket is as follows
*00t11{—7114—04826—1103111-—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 1718 to battery through the winding
of:the PR relay of Fig. 13. Relay PR, upon oper-
ating, locks in a:circuit from battery through its
winding, over conductor {748, the No. 8 contacts
of relay PS, conductor 1739, 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 {487, the No. 3 contacts of relay
PR, conductor {541 and to ground at the No. 1
back contact of the LSB relay of Fig. 16. Relay
RL thereuporn operates to release the operated

relays RAD, RDS, RLT, RLA, 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 883, whereupon connector re-
lays TA, TB:and TC of Fig. 3 reoperate to.enable
the reoperation of the rsader relays.

The release of relay RLT removes ground at
its-No. 10 contacts from conductor 1508.of cable
1500, to which conductor. relays ESA, ESC and
ESD.of Fig. 5 were locked, and such relays re-

lease, in turn releasing relays DSR:and. ANR of’

Fig. 13. The operation of relay PR:of Pig. 156

Has alsc opened the circuit of relay CLR which:

also releases.
When the line entry register relays of. Figs.

40, 41 and 42 have released, the previously traced-

circuit for relay RCKI of Fig. 15 is established.

The release of the answer time register: relays-
of Flgs:- 19 to 24~ inclusive establishies 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 1542,
the lowermost back contacts of relays E and D
and the.uppermost back contacts of relays B and
A of the “Hour units answer {ime” register of
Fig. 19, the lowermost back contacts of relays
E and D and the uppermost back contacts of
relays B and A of the “Hour tens answer time”
register of Fig. 19, conductor 1883, 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 2881, 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
2148, 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 2205, the lowermost
back. contacts of relays B and D and the upper~
most back contacts of relays B and A of the
“Minute units answer time” register of Fig. 23;
conductor 2304, the lowermost back contacts of
relays E.and D-and the uppermost back contacts
ofirelays. 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
1543, the lowermost back contacts of relays B
and D and the uppermost back contacts of relays
B:and 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 2585, 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
lowermoest 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 2601, the lowermeoest back con-
taets of relays Band D and the uppermost back
contacts of relays B and A of the “District units
disconnect time” register of Fig. 27, the lower-
most back contasts of relays E and I 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 B and D and the uppermost 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 theuppermost back contacts of relays B and
A of 'the “Minute umits discennect time” register-
of Fig. 29, conduector. 2801, 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 t{o:
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 i544, 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 4608, 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,
CRI{ and CRS to ground.

If the relays of all of the registers are now in
their normal positions as they sheuld be, relays
RCKI, RCK?, RCK3 and RCKA 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 1720, the No. 6 contacts of re-
lay PR of Fig. 15, the lower contacts of relays
RCKI, RCK2, RCK3 and RCK4, conductor 1545,
the contacts of relay TC of Fig. 14 (which was
operated upon the operation of relay RL). con~
ductor 1538 and to battery through the winding
of relay LSA of Fig. 16. Relay I.SA thereupon
operates, locks over its No. 4 contacts through
resistance 1601, 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 {7120, 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 1540, the No. 2 contacts of relay
RCKI of Fig. 15 and to ground at the No. 3 back
contact of relay RLSI. Synchronizing relays
SYBA, SYMA, SYBB and SYMB will now operate
in the manner previously described under the
control of cam contacts CT and C4 of the reader,
and the circuits of relays RSt and RS2 of Fig. 4
will be established in the manner previously de-
scribed. The operation of relays RSI and RS2
advances the reader in the manner previously
described, whereupon relay LK2 of Fig. 5 and
relays LK!{, I2A and I2B of Fig. 6 and relay
BLK 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.
T contacts of relay DSR from conductor 1647 to
which relay CC of Fig. 15 was locked. But relay
CC remains locked to ground applied to conductor
1541, over the No. 2 back contact of relay SYMB
and conductor 1740 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
Pt 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 arec 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 SYRBA, 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,
insfead 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 enftry just deseribed, 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 A2 is operated in re-
sponse to the sensing of the perforations for the
A digit “3.” Upon the operation of said relay,
relay LKI( 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 BID, B2D, B{E and B2E
of Fig. 7. 'The perforations for the C digit “9”
will cause the operation of reader relays ClA,
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 I 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, BID, B2D, BIE 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 circuif is established from ground over the
No. 6 contacts of relay LKI, conductor 633, the
No. 8 back contact of relay LK2, 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 7108 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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eontrol 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 I742 and through the No. 11
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
€9 of the reader in the same manner as the check
cireuit established through contacts of the reader
relays after sensing the first line of the two line
initial entry to conductor 806, and thence over
the No. 6 back contact of reader relay BIA of
Fig. 7, the No. 8 back contact of relay BIB, the
No. 9 back contact of relay BiC, the No. 8§ con-
tacts of operated relay BID, the No. 2 contacts
6f operated relay BIE, thence as traced to con-
ductor 503, and thence over the No. 5 contacts of
operated reader relays BID and B{E 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 CIC, the No. 2 back contact
of relay CID, the No. 2 contacts of operated re-
lay CIE, the No. 5 contacts of relay CID, the
No: b contacts of relay CIE, the normal contacts
of key IN3, conductor 6§27 and to battery through
the windings of connector relays CLi, CL2 and
CL3 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.
Tt-will be assumed that the answer time has been
registered -and that therefore connector relays
CL4 and CL& are not operated at this time.
" 'With the connector relay CL{ now operated and
reader relays BID and BIE of Fig, 7 operated to
register the B digit “3,” indicating thereby that
theére are three supplémental lines for the initial
entry, circuits are established from ground over
the lower contacts of relays BI1D and BIE, con-
ductors 704 and 105:-of cable 798, the Nos. 4 and 5
contacts of connector relay CLli, 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 4231 of cable 4230 and to ground
over the No. 1 contacts of relay RCLA of Fig. 14.

The C, D, E and F line 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 CL— re-
lays of Fig. 11 over the contacts of reader relay
‘Al for controlling the registration of the supple-
miental 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 LKI 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
¢, B-and A of such register and thence as previ-
ously tra.ced over contacts of the relays of the
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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 digiis registered in the line entry
registers of Figs. 40, 41 and 42, and relays RLSH,
LSA, I8B, RCKi and the synchronizing relays
SYBA and SYMA of Fig. 16 and relays RS1 and
RS2 of Fig. 4 are operated as previousiy 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 €T cf the reader, conductor 241,
the No. 2 contacts of relay RS2, conductor 614 of
cable §i6, the Wo. 3 back contact of relay L2B,
the No. 2 hack contact of relay L4C, the No. 2
back centact of relay 1.8A, over the No. 1 front
contact of relay LEI, conductor 634, the MNo. 1
contacts of operated reiay MLE and to battery
through the winding of relay LK?2 of Fig. 5. Re-
lay LK?2 thereupon operates and locks over its
No. 5 contacts through resistance 587, conductor
588, over the No. 8 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 C71 is effective as previously described to
cause the operation of synchronizing relay SYEB
of Fig. 16, whereupon relay SYBR operates to
open the circuit of relays RSi and RS2, which
release ang 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 switeh 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 Af 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-
cordance with the perforations for the assumed
 digits “04826” and thus relays
BiA, B2A, BiB and B2B of Fig. 7, relays BiB,
B2B, CIE and C2E of Fig. 8, relays BC and BE
and DB and DD of Fig. 9 and relays FA and FC
wil be operated. The previously traced check cir-
cuit through contacts of the Al reader relay and
contacts of the B, C, D, B 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, cam contacts C2 will also be closed and
establish a circuit from ground thereover, over
conductor 253 of cable 259, the No. 4 contacts of
operated reader relay Al, the No. 7 contacts of
operated relay LK2, conductor 509, the No. 2 back
cohtact of relay LN2 of Fig. 6, the No. 2 contacts
of operated relay IN4, the No. 1 back contact of
relay L4D, the No. 1 back contact of relay LB
and to battery through the winding of relay L4A.
Relay L4A thereupcn 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. I back contact of
relay L4C, through resistance 688, the No. 1 back
contact of relay 1.2B and to ground over the No. 3
contacts of relay LKH{.

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, R
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 RLSH after the register relays released fol-
lowing the ccmpletion 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 rez-
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 cam 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 of 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 27.

When the brushes of switech 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 1719, 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
RLSI. Relay RLS{ then operates and locks over
its No. 2 contacts and the No. 1 back contact of
relay RCKI 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 RCKI, upon operating, causes the release
of relay RLSI and the reoperation of relay RCLA.
While relay RLSt was operated a circuit was
established from ground over its No, 3 contacts
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and conductor 1538 to battery through the wind-
ing of relay LSA of Fig. 16 and relay LSA locked
over its No. 4 contacts, through resistance 1601,
the No. 2 contacts of operated relay PPB, the No.
1 normal confacts of relay PPC, the No. 3 back
contact of relay PPE, conductor 1720 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 {741, the No. 7
contacts of relay LSA, conductor 1715 and to the
(—) segment of the ticketer distributor. When
thereafter the brush 4501 engages such segment,
the printer magnet PRT isoperated 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
bositions 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 switech arc PC4, the
No. 2 contacts of relay DTL and conductor 1715
to the (—) segment of the ticketer distributor.
When thereafter brush 4501 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
bosition 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 RLSI and with
the checking relay RCKI operated, the previously
traced circuit for relay LSB is established and
such reiay operates and locks under the control
of relay LSA as previously described. The syn-
chronizing relays SYBA and SYMA then function
as previously described, relay SYMA, upon op-
erating, causing the operation of relays RSI and
RS2 of Pig. 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 LKI 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 C1, con~
ductor 241 of cable 240, the No. 2 contacts of relay
RS2, conductor 614 of cable 610, the No. 3 back
contact of relay L2B 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. RelayLAB thereupon operates and locksover
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 LKI, 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 RSI 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 Al 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 9

“105794.”

Readers relay Al also establishes a circuit
from ground over the contacts of reader cam C2,
conductor 253 of cable 258, the No. 4 contacts of
relay Af, the No. 7 contacts of relay LK2, con-
ductor 589, the No. 2 back contacts of relay LIN2,
the No. 2 contacts of relay LIN4, 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 LA4C 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 LAA
which then releases.

Reader relays BIA, B2A, BIB and B2B of Fig. T

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 cc and cd; .

therefore the closure of reader contacts CC and
CD will establish circuits from ground thereover,
over conductor 211 and the No. 8 contacts of con-
nector relay TB to conductor 333 of cable 330,
over conductor 212 and the No. 7 contacts of relay
TB to conductor 334 of cable 339, and thence over
cable 408 {o battery through the windings of
reader relays CIC, C2C, CID and C2D of Fig. 8.
The perforations for the D digit “7” will be in
punch positions db and dec; therefore the closure
of reader contacts DB and DC will establish cir-
cuits from ground thereover, over conductor 215
and the No. 4 contacts of relay TB to conductor
342 of cdble 348, over conductor 218 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 218 and the No. 10 contacts of connector
relay TC to conductor 351 of cable 359, over con-
ductor 223 and the No. 8 contacts of relay TC to
conductor 355 of cable 350, and thence through
cable 400 fto hattery through the windings of
reader relays EA and EE of Fig. 9. The perfora-
tions for the F digit “4” will be in punch positicn
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 441, 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 811, 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 BC, the No. 1 hack contacts of relay DD and
DE, conductor 912, 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 808, 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 BiC, BID and BIE, thence
as previously traced tc conductor 1581 of cable
1509, the No. 3 contacts of operated reader relay
Al of Pig. 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 CLil,
CL2 and CL3 connector relays of Fig, 11.

With the connector relays CL{, 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
CLd{, with reader relays CIC and CID of Fig. 8
coperated, establishes circuits from ground over
the lowermost contacts of relays CIC and CiD,
conductors 883 and 804 of cable 800, the Nos. 8
and 9 contacts of relay CL{, conductors 4103 and
£104 of cable 41089 and to battery through the
windings of relays € 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 lowermost contacts of such relays, con-
ductors 922 and 923 of cable 920, the Nos. 2 and 3
contacts of relay CL2, conductors 4112 and 4113
of cable 4110 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
CL:2, 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 841 and 945 of cable 940, the Nos. 6 and 10
contacts of relay CL2, conductors 420f and 4205
of cable 4200 and to battery through the windings
of relays A and E of the “Line entry B digit”
register of Pig, 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 P digit”
register of Fig. 42 in the manner previously de-
scribed. The register relays, upon operating, lock
in the manner previously described to ground
over contacts of relay RCLA of Fig. 14, which
relay reoperated upon the release of relay RLSI
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 4905, the No. 1 back contact of
relay E of the “Line entry ¢ digit” register of
Fig. 41, the No. 3 contacts of operated 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, 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 register, the No. 9 ccntacts
of operated relay B of such register, the No. 8
back contact of relay A of such register, conduc-
tor 4165, the No. 2 contacts of operated relay E
of the “Line entry & 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
A of such register, conductor 4218, the No. 1
contacts of relay DSR of Fig. 13, conductor 1391,
the No. 2 back contact of relay PR of Fig. 15
and conductor 1382 to battery through the wind-
ing of relay CLR of Fig. 13.

It will be recalled that the synchronizing relays
SYBA and SYBB cf Fig. 16 were operated and
locked following the printing of the second line
of the initial entry, therefore as soon as the cam
contacts C4 of the reader clese 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 CT of the reader,
the previously traced circuit for synchronizing
relay SYBC is closed and such relay operates.
With relay PPB operated, it established a cir-
cuit from ground applied over the lower contacis
of reader relay Al, conductor 1515 of cable {588,
the No. 2 contacts of relay SYEC, the No. 2 back

contact of relay PPD, the No. 3 front contact of

reiay PPE and to battery through the winding
of relay PPC. Relay PCC thereupon operates
and locks through resistance 1613, the No. 1 al-

ternate contacts of relay PPC, the No. 3 back ,

contact of relay PPE and to ground on conductor
1720. The operation of relay PPC is indicative
of the fact that the third line of the initial line
entry has bheen sensed and that the message

ticketer may proceed with the printing of the :

data now registered in the line entry registers.

The operation of relay PPC also open the lock-
ing eircuit of reiay LSA which thereupon releases
followed by the release of relays LSB, SYBA,
SYER, 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
SYEBC, the Ne. 1 back contact of relay SYMB,
the No. 2 back contact of relay SYMA, the Mo. 1
back contact of relay SYBA, the No. 7 baek con-
tact of relay LSB, the No. 1 back contact of relay
LSA, conductor i8ii{ to ground over the No. 9
contacts of relay GC of Fig. 15. Relay PPD
operates and Iocks over its No. 3 front contact
and through resistance 16{2 to sround on con-
ductor {128, and at its No. 3 back contact, opens
the locking circuit of relay PPB which now re-
leases,
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Printing third line of the initial entry datd

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. 11 terminal of switeh arc PC4, conduc-
tor 1743, the No. 3 contacts of relay PPC, con-
ductor 1767, the No. 4 contacts of relay P, con-
ductor 1862 of cable 1889, the No. 7 contacts 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 register and conductor 5 to the
segment 5 of the ticketer distributor. When
thereaiter brush 458! 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
coutrol switch one step to its thirty-fourth ter-
minal position.

A circuit is now established from ground over
the No. 1 normal contacts of relay PM, the brush
and No. 12 terminal of switch arc PC4, conductor
i 744, the No. 3 contacts of relay Pil, conductor
{803 of cable 1800, 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
4501 engages such segment, the printer magnet
PRT is operated to cause the printing of the A
office. code digit “7” 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 1745, the No. 2 contacts of relay Pif, con-
ductor 1804 of cable 1800, 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 § to the seg~
ment 9 of the ticketer distributor. When there-
after brush 4501 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
thie No. 1 normal contacts of relay PM, the brush
and No. 14 terminal of switch are PC4, conductor
{146, the No. 1 contacts of relay Pi1, conductor
{805 of cable 1888, 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 4501 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
register.

The brush associated with switch arc PC§ 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 PCS, the No. 9 contacts
of relay PS, conductor 1719, the No. 1 normal
contacts of relay DIS of Fig. 15, the No. 1 nor-
mal contacts of relay AD and to hattery through
the winding of relay RLS{, which relay operates
and locks in a eircuit 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 RLS!,
upon operating, causes the cperation of relay LSA
of Fig. 15 which locks over its No. 4 contacts
through resistance 1601, the No. 1 normal con-
tacts of relay PPA, the No. 1 normal contacts of
relay PPE and to ground on conductor 1728, and
causes the release of relay RCLA 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 RCKI
is established and the locking circuit of relay
RLSI 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
1155, the No. 6 contacts of relay LSA, conductor
{156 and to battery through the winding of relay
‘RLC of Fig. 17. Relay RLC then functions te
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 RCKI. With relay RLSI 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 1.SB operated, the synchronizing
relays SYBA and SYMA function as previously
described. Relay SYMA, upon operating, causes
the operation of relays of RS{ and RS2 cf 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 LKI and LK2, but since relay L2A
has not keen operated, these relays do not release.
Relay RS2, upon operating, also establishes a
circuit from ground over reader contacts C1, con-
ductor 241 of cable 249, the No. 2 contacts of
relay RS2, conductor 64 of cable 610, the No. 3
back contact of relay L.2B of Fig. 6, the No. 2
front contact of relay LAC and to battery through

the winding of relay L4D. Relay LAD thereupon .

* operates, locks over its No. 2 frent contact and
through resistance 638 to ground over the No. 3
contacts of relay LK1 and, at its No. 2 back con-
tact, opens the locking cireuit of relay 1L4B 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 cof Fig. 16 also operates in the
manner previously described upon the next clo-
sure of cam contacts C1 of the reader, and opens
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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 Al 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 ecircuit which may be traced from ground
over cam contacts C2 of the reader, conductor
253 of cable 252, the No. 4 contacts of operated
relay Af, the MNo. 7 contacts of relay LK2, 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
“184370.”

Reader relays BiC, B2C, BIE and B2E of Fig. 7
will therefore be operated in accordance with the
punchings for the B digit “8,” reader relays CIB,
C2B, CIE 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 eircuit from the reader cam contacts
€9 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
911, 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 912, 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 886, the No. 6 back
contact of relay BiA, the No. 8 back contact of
relay BIB, the No. 8 contacts of operated relay
BIC, the No. 2 back contact of relay BID, the No.
2 contacts of operated relay BIE, thence as pre-
viously traced to conductor 1501 of Fig, 5, the No.
3 contacts of operated relay Al, 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 §27 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, BiIC 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 I 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” reg-
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, conduec-
tor 4005, the Wo. 2 contacts of cperated relay E
of the “Line entry C digit” register of Fig. 41, the
No. 2 back contacts of relays D and C of 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 ¥o. 2 contacts of cperated relay
E of the “Line entry D digit” register of Fig. 41,
the No. 9 contacts of operated relay D of such
register, the lowermost back contacts of relays
C, B and A of such register, conductor 4105, 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 hack contact of relay A of such
register, the No. 1 back contacts of relays B, D
and C of the “Line entry P 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 4215 and 42 68, the
No. 1 contacts of relay DSR of Fig. 13, conductor
1301, the No. 2 back contact of relay PR of Fig. 15
and conductor 1362 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 soon as the cam
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 clesure of cam contacts 7 of the reader,
the previcusly traced cireuit for synchronizing
relay SYBC is closed and such relay operates.
With relay PPD operated, it establishes g circuit
from ground applied over the lower contacts of
reader relay Al, conductor i5{8 of cable 1503,
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 (14 and its upper
No. 1 contacts to ground on conductor (720 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 49.
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Prinling 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,
SYEA, 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 PC4, conductor
1747, the No. 4 contacts of relay PPE, conductor
1748, the No. 5 contacts of relay Pil, conductor
1804 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 § to segment §
of the ticketer distributor. When' thereafter
brush 4501 engages such segment, printer mag-
net PRT 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. 1 normal contacts of relay PM, the brush
and No. 17 terminal of switch are PC4, conductor
1749, the No. 6 contacls of reiay P!1, conductor
1862 of cable 1886, the No. 5 contacts of oper-
sted relay I 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 £53( en-
gages such segment, the magnet PRT is operated
to cause the printing of the hundreds digi; “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
1754, the No. 7 contacts of relay Pl{, conductor
{883 of cable 1888, 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 459{ en-
gages such segment, 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 PC4, conductor
{751, the No. 8 contacts of relay Pif, conductor
1884 of cable 1890, 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 T to segment 1
of the ticketer distributor. When brush 459{ en-
gages such segment, the printer magnet PRT is
operated to cause the printing of the units digit
“1” 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 ogver
the No. 1 normal contacts of relay PM, the brush
and No. 20 terminal of switch arc PC4, conductor
1752, the No. 9 contacts of relay P11, conductor
1885 of cable 1888, 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



2,558,477

93

of such register and conductor 0 to the segment 8
of the ticketer distributor. When brush 4581 en-
gages sich segment, printer magnet PRT operates
to cause the printing of the station digit “0” on
the ticket, indicative of the fact that the called
line was an individual line having no stations
designation, and to cause the advance of the
printer control switch PC one step to its forty-
three terminal position.

A path is now established from ground over

the No. 1 normal contacts of relay PM, the brush -

and No. 21 terminal of switch arc PC4 and con-
ductor 1709 to the asterisk segment of the tick-
eter distributor. When the brush 4501 engages
such segment, the printer magnet PRT becomes
operated to cause the printing of an asterisk on
the ticket, indicative of the completion of the
printing of the data reguired for a detail-billed
call and to cause the advance of the printer con-
trol switech PC to its forty-four terminal position.
The printed ticket will now appear as foliows:

00391—T114—04826-—1103111—082—579484370

With the brush associated with switch arc PC6
in engagement with the No. 22 terminal of the
arc, a circuit is established from ground over the
No. 10 contacts of relay PS, the brush and arc
terminal, the No. 8 contacts of relay PS5, con-
ductor 1718 and to battery through the winding
of relay PR of Pig. 15. Relay PR operates, locks
and causes the operation of relay RL and the re-
Jjease of relay CLR as previously described.
Relay RIL, upon operating, causes the release of
relays RAD, RDS, RLT, RLA, RLCB and RCLA
of Fig. 14, which release and open the locking
cireuits of all operated register relays. The re-
Jease of relay RLT in turn causes the release of
operated relays ESA, ESB, ESC and ESD of Fig.
5 as previously described and, in turn, the re-
Jease of relays DSR and ANR of Fig. 13. With
the register relays released, circuits should be
established to cause the operation of the check
relays RCKI, RCK2, RCK3, and RCK4 which,
with relay PR operated, establish the previously
traced circuit for relay LSA of Fig. 16. Relay
LSA, upon operating, in turn causes the opera-
tion of relay LSB and the operation of synchro-
nizing relays SYBA, SYMA, SYBB and SYMB in
the manner previously described under the con-
trol of reader cam contacts CT and C4. The cir-
cuit for relays RSt and RS2 of Fig. 4 will be es-
tablished in the manner previously described.

The operation of relays RS| and RS2 advances
the reader and since the fourth line of the initial
entry has been sensed and relays I2A and L2B
of Fig. 6 have been operated, the operation of
relay RS2 opens the remaining locking path for
relays LKIi causing LK2 and such relays to re-
lease, in turn releasing relays L2A, 1.2B, LN4 and
14D of Fig. 6 and relay DTL of Fig. 17. The
release of relays DSR and CLR causes the re-
Jease of relay CC which in turn causes the re-
Jease of connector relays PI,P2,and P! of Fig.18
and the release of relay PS of Fig. 17 followed by
the release of relays PPD, PPE, PR and the syn-
c¢hronizing relays SYBA, SYBB and SYMB.

‘Relay PS, upon releasing, establishes a re-
storing ecircuit for the printer control switch PC,
which may be traced from battery through the
winding of STEP magnet of such switch, over
the interrupter contacts of such magnet, the
brush and No. 22 terminal of switch arc PC2 to
ground at the No. 7 back contact of relay PS,
whereupon the switch brushes are advanced one
step into their normal position. The control cir-
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cuits of the message ticketer are now in their
normal condition preparatory to printing a
ticket for another call and the control circuits
are in condition to sense another entry on the
record tape.

Sensing a regular hour entry

It will be assumed that the next entry en-
countered is a regular hour entry. It will be re-
called that it was previously assumed that the
end of tape hour entry was for the third hour
and the punchings therefor across the tape were
for the digits “381103,” the first three digits being
indicative of the fact that it was an hour entry
and the fourth or D digit “1” being indicative of
the fact that it was an end of tape hour entry.
Since the last succeeding or end of tape entry
was assumed to be for the third hour, the next
hour entry following it would be for the begin-
ning of the third hour or 03. This hour entry
should agree with the hour entry registered in
the hour circuits of Figs. 34 to 37 inclusive. How-
ever, after this hour has been checked, the hour
circuit must be progressed and the switches
moved to indicate the next previous hour. This
is because the record tape in the accounting of-
fice is processed in the reverse manner from that
in which the tape was recorded in the central
office. All of the call entries which follow the
hour entry at the beginning of each hour will be
referred to the hour previous to this hour entry.
Therefore, the hour records on the switches of
the hour circuit are arranged so that, as the
switches progress forward, the hour indication
progresses backwards. When the hour switches
reach “00” hour, then on the next hour entry on
the tape the switches must be moved to the po-
sition to indicate the hour “23.” Also, as the
hour is changed from the 00 to the 23 indica-
tion, a signal is given to the day circuits of Figs.
31, 32 and 33 so that said day circuits may be
advanced to indicate the next previous day. As
assumed, the tape will be punched for the hour
entry digits “381003.”

When the hour entry is sensed by the reader,
the sensing of the perforations for the A, B, C,
D and E digits will, in the manner previously de-
scribed, cause the operation of reader relay A3 of
Tig. 5, reader relays BIC, B2C, BIE, and B2E of
Fig. 7, reader relays ClA, C2A, CID and C2D of
Fig. 8 and reader relays DA, DB, EA and EB of
Fig. 8. For the F digit “3” perforations are pro-
vided in punch positions fd and fe and upon the
closure of reader contacts D and FE, circuits
are established from ground thereover, over con-
ductor 227 and the No. 2 contacts of connector
relay TC to conductor 364 of cable 360, and over
conductor 228 and the No. 1 contacts of relay TC
to conductor 365 of cable 360, and thence through
cable 400 to battery through the windings of
reader relays FD and FE of Fig. 10. Reader
relay A3, upon operating, also establishes the
previously traced circuit for relay LKI.

With the reader relays thus operated, a check
circuit is established from ground over cam COn-
tacts C9 of the reader, conductor 242 of cable 243,
the No. 3 contacts of connector relay TD, the
No. 5 contacts of alarm relay AL, conductor 441,
the No. 6 back contact of reader relay FA of Fig.
10, the No. 8 back contact of relay FB, the No. ¢
back contact of relay FC, the No. 8 contacts of
operated relay FD, the No. 2 contacts of op-
erated relay FE, conductor 21!, the No. 5 con~
tacts of operated relay EA of Fig. 9, the No. 2
contacts of operated relay EB, the No. 1 back
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contacts of relays EC, ED and EE, the No. 5
contacts of operated reader relay DA, the No.
2 contacts of operated relay DB, the No. 1 back
contacts of relay DC, DD and DE, conductor
912, the No. 5 contacts of operated relay C2A,
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 con-
tact of relay CZE, conductor 8086, the No. 6 back
contact of relay BIA of Fig. 7, the No. 8 back con-
tact of relay BIB, the No. 8 contacts of operated
relay BIC, the No. 2 back contact of relay BiD,
the No. 2 contacts of operated relay BIE, thence
as previously traced to conductor 563, the No. 7
contacts of operated relay BIC of Fig. 7, the No. 6
contacts of operated relay BIE, conductor 167, the
No. 4 contacts of operated relay C2D of Fig. 8,
the No. 2 contacts of operated relay C2A, con-
ductor 913, the No. 3 contacts of operated relay
DA of Fig. 10, the No. 5 contacts of operated relay
DB, conductor 915 and to battery through the
windings of connector relays HOl and HO2 of
Fig, 12,

With connector relay HOI operated and reader
relays EA and EB of Fig. 9 operated to register
the fens digit “0” of the hour, as assumed, g cir-
cuit is established from ground over the No. 3
contacts of relay EA, the No. 5 contacts of relay
EB, conductor §52 of cable 950, the No. 1 contacts
of connector relay HOI, conductor 3801 of cable
3600, the brush and No. 4 terminal of arc HT2 of
the hour tens switch HT of Fig. 36 and to battery
through the winding of relay HT of Fig. 36. With
connector relay HO?2 operated and reader relays
¥D and FE of Fig. 10 operated to register the units
digit “3” of the hour as assumed, a circuit is es-
tablished from ground over the No. 5 contacts of
relay FD, the No. 5 contacts of relay FE, conduc-
tor 12183 of cable 1210, the No. 3 contacts of con-
nector relay HOZ2, conductor 3618 of cable 3619,
the No. 8 terminal upon which the brush of switch
-arc HU? is standing and to battery through the
winding of relay HU of PFig. 36. This first hour
indication on the tape should aiways be the same
as the hour indicated by the position of the

switches HT and HU of the hour circuit before '

the hour entry was read. Thus with the HT and
HU switches in the proper positions, the relays
HT and HU will both be operated and will thereby
‘establish a circuit from battery through the wind-
ing of relay TUA of Fig. 35, conductor 3513, the
front contacts of relays HT and HU, conductor
3514, the No. 1 back contact of relay TUD, the
‘Mo. 3 normal contacts of relay TUB, conductor
3509 and to ground over the No. 3 contacts of relay
LKI of Fig. 6.

Relay TUA, upon operating, locks over its No. 1
contacts and the No. 3 normal contacts of relay
TUB to ground over conductor 3509. Over its No.
"2 contacts it establishes an obvious circuit for re-
-lay TUC which, in turn, operates and establishes
a circuit from ground over its No. 2 contacts, con-
ductor 3515, through the winding of the STEP
magnet of the HU switch and to battery through
the winding of relay HUS. Magnet STEP and
relay HUS both operate preparatory to advancing
the brushes of the HU switch one step, and relay
HUS establishes a circuit from ground on conduc-
tor 8506, over the No. 1 alternate contacts of relay
HUS, conductor 3518 and to battery through the
winding of relay TUD which operates. With relay
TUC operated, it establishes a circuit from bhattery
through the winding of relay TUE, over the No. 2
contacts of relay TUC, the No. 2 contacts of relay
TUD, the No. 3 back contact of relay TUF and
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to ground on conductor 3568. Relay TUE oper-
ates and locks over its No. 2 contacts and the
No. 3 back contact of relay TUF to ground on con-
ductor 3589, and establishes the circuit of relay
TUB extending from battery through the winding
of such relay, the No. 3 contacts of relay TUA
and to greund over the No. 4 contacts of relay
TUE. Relay TUB operates, locks over its No. 3
alternate contacts to ground on conductor 3509
and at its No. 3 normal contacts opens the locking
circuit of relay TUA.

As soon as the reader contacts cpen t0 release
the reader relays and thereby the HT and HU
relays of Fig. 36, relay TUA releases, in turn re-
leasing relay TUC which, in turn, releases the
STEP magnet and relay HUS. Thereupon the
brushes of switch HU are advanced one step into
engagement with the No. 9 terminals of their arcs.
Relay HUS, upon releasing, releases relay TUD
whereupon a circuit is established from battery
through the winding of relay TUG, the No. 4 con-
tacts of relay TUB, the No. 3 contacts of relay
TUE, the No. 3 back contact of relay TUD, con-
ductors 3547 and 15(3, conductor 24i of cable 240
and to ground over the reader cam contacts CT
upon the next break cycle of the reader. Relay
TUD operates and locks over its No. 2 contacts to
ground on conductor 2509 and prepares the cir-
cuit of relay TUF extending over its No. 1 con-
tacts and conductor 244 of cable 248 to ground
over the contacts of reader cam C§ upon the next
make cycle of the reader. With relays TUB and
TUF both operated, a circuit is established from
ground over the Nos. 1 and 2 contacts of such
relays, over conductors 3103 and 3704 of cable
3700, the Nos. 4 and 5 contacts of connector relay
HOI, conductors 1205 and 624 and to battery
through the windings of relay L2A in Fig. 6 and
relays RSl and RS2 of Fig. 4. Relay L2A, upon
operating, locks under the control of relay LK as
previously described. Relay TUF, upon operating,
also opens at its No. 3 back contact the locking
cireuit for relay TUE which relsases.

Relays RSI and RS2, upon operating, cause the
advance of the reader in the manner previously
described and, with relays RS2 and L2A both
operated, the holding paths for relay LK are
opened and such relay releases, in turn releasing
relays TUB and TUG followed by the release of
relay TUF. With relays TUB and TUF both re-
leased, relays RS1, RS2 and L2A release. The cir-
cuits are now in readiness to sense another tape
entry.

During the time that relay TUE remains oper-
ated, a circuit is established from ground over its
No. 1 contacts and conductors 35i8 and (705 to
battery through the winding of relay PAA of
Fig. 4. Relay PAA operates to control relays PAB,
ALA, ALB, ALC and ALD in the manner previ-
ously described to cause the measurement of an
interval of the minimum of twelve seconds which
should be adequate to advance the hour units
switch HU. If the hour switch is advanced before
the expiration of the timing interval, relay PAA
will release and release the operated alarm re-
lays. If the switch does not advance, however, the
operation of relay ALD will cause the operation
of alarm relay AL to cause the operation of audi-
ble and visual alarms, and to arrest the further
advance of the reader until the trouble has been
remedied.

The hour switch HT is now in position 4, in
which position relays HTA and HTB of Fig. 35
are operated to indicate that the hour tens digit
is “0” and that the hour switch HU is now in
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position 9. In position 9 a circuib is established
from ground applied to conductor 3807 as soon as
the HU switch ¢éomes to rest and relay HUS has
reléased, over the brush and No. 9 términal of
switch arc HUS, to battery through the winding
of relay HUB, and over the brush and No. 9 ter-
minal of switeh arée HU4 to battery through the
winding of relay HUD. With relays HUB and
HUD both operated, a circuit is established from
ground over the No. 5 contacts of relay HUB and
the No. 4 contacts of relay HUD to battery through
lamp HRU2. The advance of switch HU releases
relay HUE t0 extinguish the lamp HRU3. Lamps
HRTO and HRU2 now lighted inditate to the at-
tendant that the hour switches have been set for
the hour 02.

Por ahy answer or disconnegt tiine eéntries
sénsed during the hour 02, the “Hoiir téhs answer
time” and “Hour tens disconnect time” registers
of Figs. 19 and 25 will be set from the relays HTA
and HTB as previously described for the hour tens
digit “0” and the “Hour units answer time” and
“Hour units disconnect time” registers of Fxgs 19

afid 25 will be set from the relays HUB and HUD
in the manner préviously deséribed for the hotir
utits digit “2.”

Upon sehsing subsequently encouiiteréd hour
erdtiies for the 02 and 01 hours, the houi unit
switeh HU will be advanced step-by-step. In ré-
sponse to the sensing of the entry for the hour
02, switeh HU will advance its brushes to ter-
minal position 10, in which position relays,HUA
ahd HUD will be operated to establish the ciréuit
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of lamp HRU! and control circuits will be pre-

pared for setting the “Hour units answer time”

and “Hour units disconnect time” registers of
Figs. 19 and 25 for the hour units digit “1.” In
tresponse to sensirig the entry for the hiour 01
switch HU will advance its brushes into términal
pesition 1, in which position relays HUA dnd
HUB will be operated to establish the ¢ircuit of
larip HRU® and control circuits will be prepared
for setting the “Hour units answer time” afnid
“Hour units discorinect time” registers of Flgs 19
and 25 for the hour units digit “0.” The tens
switch HT will not be advanced and, consequently,
fhie HTA snd HTB relays will remain operateéd to
{ight lamp HR'T0 and to coritrol the setting of tie
“Hour ftens answer time” and “Hour téns dis-
connect time” registers of Figs. 19 and 25 for the
hour téns digit “0.”

The hour circuits are arranged so that when a
disconriect time entry is recorded in the circuits of
Figs. 26 to 30 inclusive, and relay DSR has oper-
ated, relay DIS of Flg 34 will be operated in
‘3, circuit over the No. 6 contacts of relay DSR of
Fig. 13 and conductor £383. With relay DIS op-
érated, a means is provided for counting the num-
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ber of hour entries which are recorded in the

hour circuits between the time the disconnect éri-
try is setised and the answer time entry is sensed.
When the HU switch is operated, the operation
of relay TUC closes a ¢ircuit wheh may be traced
from ground over the No. 5 contacts of rélay DIS,
conductor 3413, the No. 1 frort contact of reldy
TUC, conductor 359, the No. 1 contacts of relay
CH of Fig. 36, condtctor 3520, the No. 1 back
contact of counting relay HD, the No. 1 back cofi-
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tact of counting relay HB and to battery through

‘the winding of counting reldy HA. Relay HA
_will therefore operate and lock over its No. 1
contacts and the No. 3 éontacts of relay DIS fo
ground upon the first operation of relay TUC fol~

.lewing the operation of relagy DIS. If is to be,’
noted that relay CH oOperatéd in a ciféuit from’ ¢
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battery through its winding, over conductor 3605,
the No. 3 back contaet of relay ESD of Fig. 5, the
No. 2 back contact of relay CE3 and to ground
over conductor 1596, and remains operated until
relay ESD operates at the end of the sensing and
recording of the answer time entry. On the re-
lease of relay TUC to cause the advanee of the
switch HU as previously described, a circuit is
established from ground on conductor 3413, over
the No. 1 back contact of relay TUC, conductor
2412, the No. 2 back contact of counting relay HC,
the No. 2 contacts of counting relay HA and to
battery through the winding of counting relay
HB. Reélay HB thereupon operatés and locks over
its No. 2 contacts and the No: 3 contacts of relay
DIS to ground. At its No. 1 back contact it opens
the initial operating circuit of relay HA. On the
iiext operation of relay TUC, the previously traced
eircuit from ground to conductor 3520 is estab-
lished and the eireuit is then further extended
over the No. 1 baeck eontact of counting relay HD
and the No. 1 front contact of counting relay HB
1o battery through the winding of counting relay
HC, whéreupon such relay operates; locks over its
No. 1 contacts and the No. 3 contacts of relay DIS
t0 ground, and opens the operating circuit of relay
HA. On the next release of relay TUC t0 cause
the advance of swiich HU anocther step, the cir-
¢uit previously traced from ground over the No. 1
back contact of relay TUC and conductor 3412
is éxtended over the Ne. 2 front contact of count-
ing relay HC to battery through the winding of
velay HD which opérates; locks over its No. 2
contacts and the No. 3 contacts of relay DIS to
ground and opens the operating circuit of relay
HES.,  On the next operation of relay TUC, the
¢irguit previously traced from ground to conduc-
tor 8523 is extended over the No. 1 front contact
of relay HD to batiéry through the winding of
countihg relay HE, whereupon relay HE oper~
ates and locks over its No. 1 contacts and the No.
3 contacts of rélay DIS. Thus the counting re-
lays HA to HE inclusive are capable of counting
thiee changes in the hour entry between the time
when the disconnset entry is sensed and the time
when the answer time entry is sensed.

These countizig relays control the cperation of
the HRI, HR? and HR3 relays of Fig. 34 in the
foIlowmg manner: When relay HA operates, a
eireuit is establishéd from ground over the No. 4
contacts of relay DIS,; the No. 2 back contact of
felay HE, the No. 3 back contact of relay HC,
the No. 3 front coniact of relay HA, and to bat-
téry throtigh the winding of relay HR{. When
rélay HE operates, the circuit of rélay HRI is
opéned at its No. 3 back contact, whereupoh such
relay releases and the ciréuit traced from ground
over the No. 2 back contact of relay HE is ex-
tendéd over the No. 8 front contact of relay HC
to battery through the winding of relay HRZ.
When relay HE operates, the circuit of relay HR2
is opened at its No. 2 back contact, whereupon
such relay releases and the circuit traced from
ground over the No. 4 contacts of relay DIS is
extended over the No. 2 front contact of relay HER
and through the winding of relay HRE o bat-
tery. Thus if the hour changes once hetweén
the disconmnect and answer time entry, relay BRI
will be operated; if the hour changes twice relay
HR2 will be operated, and if the hour changes
three times, relay ER3 will he operated to indi-
cate the number of hour entries that sheuld be
inicluded in the elapsed time computation ds
previously considéred.

It may be that a recorder at the originating




2,558,477

99
‘office is made busy for a brief interval and that
an hour entry period may have passed which
~would not be recorded on the regular tape. To
take care of this condition, the hour circuits are
arranged so that when the end of tape hour
entry is recorded after the recorder has heen
placed back into service, the HUS relay will be
operated as previously described when the end
of tape hour entry is sensed, and will cause the

operation of relay HOS of Fig. 36 when and if ;

the HU switch is operated. The circuit for relay
HOS is established from ground over the No. 6
contacts of relay DIS, conductor 3506, the No. 2
contacts of relay HUS when such relay operates,
the No. 2 contacts of relay CH and to battery
through the winding of relay HOS. Relay HOS,
upon operating, locks over its INo. 2 contacts to
ground on conductor 3606 and, at its upper con-
tacts, estaklishes a circuit for the HRI relay.

This circuit may be traced from ground over the ?

No. 4 contacts of relay DIS, the lower back con-
tacts of relays HE, HC and HA, conductor 3408,
the No. 1 front contact of relay HOS, conductor
3667 and through the winding of relay HRI to

battery. Relay HRI will therefore be effective to -

add one missing hour in the operation of the
computing circuits. It is apparent that it would
be possible for more than one hour to be passed
while the recorder is out of service, but this con-
dition is unlikely and it is considered to be suffi-
cient to provide for the addition of only ohe hour
to a conversation time,

The hour circuits are arranged so that when
the HU switch is recycled from the “6” point on
the switch to the “9” point on the switch, the HT
switech will be moved one position forward.
When the brushes of the HU switch have been
moved into their No. 12 terminal position in re-
sponse to the sensing of the hour entry 090, a cir-
cuit is established from ground over the No: 1
contacts of relay ONi, the normal contacts of
relay HTS, the No. 4 terminal and brush of arc
HTS of switeh HT, conductor 8522, the No. 1 back
contact of relay T6 of Fig. 37, conductor 3323 and
to battery through the winding of relay DEA of
¥ig. 35, A circuit is also established from ground
on conductor 3807, the No. 12 terminal and brush
of arc HU% of switch HU, conductor 341i, the
No. 1 front contact of relay DEA and to battery
through the winding of relay DEB. Relay DEB,
upon operating, establishes a locking circuit for
relay DEA, extending over the No. 2 contacts of
relay DEA and to ground over the No. 2 contacts
of relay DEB. Relay DEB establishes a circuit
from ground over its No. 5 contacts, conductor
3524 and to battery through the winding of relay
HDUA of the day circuits of Fig. 32, whereupon
relay HDUA operates, locks over its No. 10 con-
tacts and conductor 3286 to ground over the No.
2 back contact of relay DRC of Fig. 31 and estab~-
lishes the circuit of relay HDUB which also op-
erates. Relay HDUA, upon operating, releases
relay NDUA which, in turn, releases relays DUA,
DUD and NDUB, and establishes the circuit of
relay HDUC of Fig. 31, which circuit may be
traced from battery through the winding of such
relay, conductor 3184, the No. 3 contacts of relay
HDUA and te ground over the No. 4 contacts of
relay UDI, which previously operated and locked
in response to the sensing of the end of tape day
entry. Relay HDUO, upon operating, connects
ground over the Nos. 1 and 2 back contacts of
relay LDY, the Nos. 3 and 4 contacts of relay
HDUO and conductors 3105 and 3106 through the
windings of output register relays DUA and DUB

- “which thereupon operate.
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“With these relays
operated, a circuit is established from ground
over the No. 3 contacts of relay DUA and the
No. 1 contacts of relay DUB through lamp DUS
to battery, which lamp lights o indicate that
the day units digit has been changed to “0.” 'The
previously traced circuits for the day tens regis-
ter relays DTA and DTB are unchanged and
lamp DT{ remains lighted to indicate the day
tens digit “1.”

The DTA and DTB relays also are effective to
control the operation of relays of the “Day tens
answer time” and “Day tens disconnect time”
registers of Figs. 20 and 26 to register the tens
digit “1” of the day, and relays DUA and DUB
also are effective to control the operation of re-
lays of the “Day units answer time” and “Day
units disconnect time” registers of Migs. 20 and
26 to register the units digit “0” of the day. It
will be noted that this day registration will be
for the day preceding the registration for the
end of tape day entry.

Relay DEB also establishes a circuit from
ground over its No. 4 contacts, conductor 3525,
through the upper winding of relay TH2 of Fig.
37, over conductor 3787 and the No. § contacts
of relay DEB to battery, whereupon relay TH2
operates, opening at its No. 1 back contact the
locking circuit of relay TH@ which releases, in
turn releasing relay T2 and closing a circuit fl om
battery over its Mo. 1 front cont tact, through its
lower winding and over its o. 2 contacts, the
No. 2 baeck contacts of relays THI and TH) and
to ground on conductor 3786. Over its No. 3
contacts, relay TH2 closes an obvious circuit for
relay T2 which thereupon operates. With relay
T2 operated, a circuit is esmbhshed from ground
over the No. 2 back contacts of relays T@ and
T1, the Nos. 1 and 2 front contacts of relay T2,
the No. 3 back contact of relay T8, conductor
3512, the No. 4 terminal and brush of switeh arc

“HT! of the hour tens switecn HT, the No. 1 back

contact of relay UE, the interrupter contacts and
winding of the STP magnet of such switch and
through the winding of relay HTS to battery.
Switch HT is thereby advanced one step, where-
upon the brush of switch arc HT! engages the
strapped terminals of such arc and magnet STP
is intermittently operated to advance the switch
brushes into terminal position 13. However, with
the brush now engaged with the No. 13 terminal
of are HT!, the circuit for magnet STP is ex-
tended over conductor 3518 but is now open at the
No. 2 back contact of operated relay 2. The
switch HT therefore stops in terminal position
13. A circuit is now closed from ground over
the No. 1 contacts of relay ON{, the normal con-
tacts of relay HTS, brush HT4 and the No. 13
terminal of its arc and to battery through the
winding of register relay ¥H'TA and, in parallel
over the brush and No. 13 terminal of switch arc
HT3, to battery through the winding of regis-
ter relay HTB. With relays HTB and HTD now
operated, a circuit is established from ground over
the No. 2 contacts of relay HTB and the No. 2
contacts of relay HTD through lamp HRT2 to
battery, which lamp lights to indicate the tens
digit “2” of the hour.

Relay DEB also establishes a circuit from
ground over its INo. 3 contacts, conductor 3526,
through the winding of relay UHS, conductor 3788
and to battery over the I7o. 7 contacts of relay
DEB. It will be recalled that relay UH3 was
operated in response to the sensing of the end of
tape hour record so no change is effected in the
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operated condition of relays UH3 and U3. There-
fore, with relays U3 and DEB operated, a circuit
is established from ground over the Mo. 1 con-
tacts of relay U2, conductor 3527, the No. 8 con-
tacts of relay DEB, conductor 3521, the No. 12
terminal and brush of arc HU{ of the hour units
switch HU, the interrupter contacts and winding
of the stepping magnet STP of switch HU and
to battery through the winding of relay HUS.
Switch HU is thersupon stepped forward one step,
whereupon the stepping circuit is reestablished
over the brush and the No. 13 terminal of switch
arc HUI, the No. 1 back contact of relay U9,
the No. 2 front contact of relay UR, the No. 2
hack contacts of relays U8, U8, U7, US, U5, the No.
3 back contact of relay U4, the No. 3 front con-
tact of U3, the No. 2 back contacts of relays U2,
Ul and U0 and to ground. The stepping magnet
is again operated and released to advance the
brushes of switch HU into their fourteenth ter-
minal position, in which position the stepping
circuit is established from the No. 14 terminal of
switch arc HU/, over the No. 1 back contact of
relay U8 and thence as traced to ground, where-
upon the stepping magnet is again operated to
advance the switch brushes into their fifteenth
terminal position. In a similar manner the
switch is advanced step~by-step until the brushes
are in their nineteenth terminal position, in
which position the circuit for the stepping mag-
net STP extended over the brush and No. 19
terminal of switch arc HUI is open at the No. 2
back contact of operated relsy U2. The fur-
ther advance of the switch is thereby arrested.

When the brush associated with switch are
HU4 advanced, the previously traced circuit for
relay DEB is opened and relay DEB releases, in
turn releasing relay DEA. A circuit is now es-
tablished - from ground on conductor 3587, over
the No. 19 terminal of switch arc HU3 and to
battery through the winding of register relay
HUD and, in parallel over the brush and No. 19
terminal of switch arc HUS4, to battery through
the winding of register relay HUE. With relays
HUD and HUE operated, a circuit is established
from ground over the No. 3 contacts of relay HUD
and the No. 4 contacts of relay HUE to battery
through the lamp HRUS3, which lights to indicate
that the switch HU has been set into the hour
units digit position “3.”

With the hour tens register relays HTB and
HTD operated, circuits are prepared for setting
the “Hour tens answer time” and “Hour tens
disconnect time” registers of Figs. 19 and 25 for
the hour tens digit “2,” and the operation of the
hour units relays HUD and-“HUE prepares circuits
for setting the “Hour units answer time” and
“Hour units disconnect time” registers of Figs. 19
and 25 for the hour units digit “3.”

As the reader senses successively encountered
hour entries, the switch HU will be advanced
step-by-step in the manner previously described
in connection with the advance of such switch
from the position in which the hour 03 was
changed to the hour 02, uniil the hour units
switch HU is in terminal position 22, at which
time relays HUA and HUB will be operated over
the No. 22 terminal positions of the brushes of
switeh arecs HU3 and HUA to close the circuit
extending from ground over the No. 4 contacts
of relay HUA and the No. 4 contacts of relay
HUB, through the lamp HRUJ to battery, to light
such lamp to indicate the hour units digit “0.”
During such time, the hour tens switch HT will
not have advanced; consequently relays HUD and
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HUE will fémain operated to cause the lighting
of lamp HRT2 to indicate the hour tens digit
“2.” The indicated hour will then be 20.

When the reader senses the next hour entry,
the hour units switch HU will he advanced an-
other step, at which time its brushes will en-
gage the No. 1 terminals of their arcs. A cir-
cuit will then be established from ground on
conductor 2587, the brush and No. 1 terminal
of switch arc HU4, conductor 38{{, the No. 1
back contact of relay DEA fo battery through
the winding of relay UE. Relay UH, upon op-
erating, extends its operating ground over its
No. 1 front contact, through the interrupter
contacts and winding of the STP magnet of
the hour tens switch HT and to battery thrcugh
the winding of relay HTS, whereupon the mag-
net operates and releases to advance the brushes
of switch HT one step to their No. 3 terminal
position. Until the stepping magnet becomes
fully operated, relay UE remains locked over
a circuit over its No. 1 front contact, the inter-
rupter contacts of magnet STP and to ground
over the No. 2 contacts cf relay UE.

Relay UE also establishes a circuit from
ground over its No. 3 contacts, the I¥o. 8 back
contact of relay DEB, conductor 352{, the nor-
mal or No. 1 terminal and brush of switch arc
HUI{, the interrupter contacts and winding of
the magnet STP of the hour units switch HU
and to battery through the winding of relay
HUS, whereupon magnet STP coperates and re-
leases to advance the brushes of switch HU to
their second terminal position.

With the brushes of switch HT in their No. 3
terminal position, ground from the No. 1 con-
tacts of relay ONI, is applied over the normal
contacts of relay HTS as soon as switch HTS
has completed its step, the brush and No. 3 ter-
minal of switch arc HTEZ to batiery through
the winding of relay HTA, and in parallel over
the brush and No. 2 terminal of switch arc
HT3, to battery through the winding of relay
HTD, causing the operation of such relays to
close the circuit of lamp HRT! to indicate the
hour tens digit “1.” With the brushes of
switch HU in their No. 2 terminal position,
ground applied to conductor 3587 is extended
over the brush and No. 2 terminal of swiich
arc HU3 to battery through the winding of re-
lay HUA, and in parallel over the brush and
No. 2 terminal of switch arc HU4, to hattery
through the winding of relay HUE, whereby a
circuit is established from ground over the No,
2 contacts of relay HUE and the No. 2 con-
tacts of relay HUA to hattery through thes lamp
HRUY9. Lamp HRUS then lighis to indicate the
hour units digit “9.” he hour thus indizated
is 19. As previously discussed, the cperated reg-
ister relays HTA, HTD, HUA and HUR are ef-
fective to control the setting of the “Hour tens
disconnect time” and “Hour units disconnect
time” registers of Fig. 25 and the “Hour tens an-
swer time” and “Hour units answer time” reg-
isters of Fig. 25 and the “Hour tens answer
time” and “Hour units aunswer time” registers
of Fig. 19.

The hour tens and hour units switches HT
and HU are similarly advanced when the heour
units switch HU reaches terminal position {3,
at which time the hour {8 will be indicated.
In this case, the hour tens switch HT will be
advanced to terminal position No. 4 and the
hour units switch. U will be advanced to ter-

75 minal position. % With switch BT in terminal
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-position & & circuit is established from ground
over the No. 1 contacts of relay OMNi{, the nor-
mal contacts of relay HTS, the brush and No.
4 terminal of switch arc HT4 and to battery
through the winding of relay HTA, and in par-
allel over the brush and No. 4 terminal of
switch arc XT3, conductor 3522, the No. 1 back
contact of relay T§ of Fig. 87, conductor 3523
and to battery through the winding of relay
DEA of Fig. 35, Relay DEA then operates and
over its Wo. 3 contacts establishes a circuit ex-
tending from ground and through the winding
of relay HTB to battery. With relays IITA and
HTB thus operated, the circuit of lamp TRTY is
established and such lamp lights to indicate
the registration of the hour tens digit “0.”
With the brushes associated with ares HUS and
HU4 on the No. 13 terminals thereof, relays
HUA and HUE are operated to establish the cir-

cuit of lamp ¥IRUY to indicate the hour units 2

digit “9.” The hour thus indicated is 09.

It will be recalled that when the hour indi-
cation was changed from 080 to 23, the day units
register was changed from “1” to “0” by the
operation and locking of the day units relay
UD6 and the release of rslay UDI of Fig. 32.
As a consequence, the day units register relays
DUA and DUB were operated to cause the light-
ing of the day units indicating lamp DUL. No

change however was made in the day tens reg- o

istration; consequently register relays DTA and
DTD remain operated to mainiain the dov tens
lamp DTI of Fig. 33 lighted. After midnight
of the nex}{ day when the hour changes from
00 to 23, it' will become necessary to change
the day indication from “10” to “02.” 'This is
accomplished as follows. With the UD§ relay
operated as previously described, a circuit is es-
tablished from ground over the No. 4 contacts
of relay UDS, the No. 2 contascts of relay BEDUA,
which it will be recalled operated and locked
during the operation of the hour sircuits in
changing from the “08” to the “23” hour in-
dication, and to battery through the winding
of relay HDT. Relay HIT establishes a cir-
cuit over its No. 3 contacts and conductor 3106
through the winding of register rvelay GUA to
battery, and establishes a circuit over its No, 2
contacts and conductor $287 through the wind-
ing. of register relay DUE {o batiery. Relays
DUA and DUE are thus operated to establish
the circuit of lamp DUY which lights to indi-
cate the change of the day units to “9.”

Relay HTD also releases relay NDT, the lat-
ter opening the previcusly traced circuits of the
DTA and DTD register relays which thersupon
release. Howevar, with relay ¥DT operated, new
circuits are established from ground over the
No. 4 contacts of operatad relay TD!, conductor
3204, the No, 8 contacts of relay HDT, conductor
3885 and to battery through the winding of relay
DTA, and from ground over the HMo. contacts
of relay TD{, conductor 3205, the No. 5 contacts
of relay HDT, conductor 3315 and through the
winding of relay DTB to battery. With relays
DTA and DTB operated, a circuit is estaplished
to light lamp DTO to indicate the day tens
digit “0.” The operated register relays DTA.
DTB, DUA and DUE are effective to control the
resetting of the “Day tens disconnect time” and
“Day units disconnect time” registers of Pig. 21
and the “Day tens answer time” and “Day units
answer time” registers of Fig. 26.

The day circuits are changed in a similar man-

ner from day 20 and day 30 to day 19 and day 26 -
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respectively. Prior to the change from day 20 to
day 19, the day tens relay 'TD2 and the day units
relay UDS wiil have been operated in responss
to the hour circuits; consequently when relay
HDT operates and relay NDT releasss, the op-
erated day tens output register relays DTR and
DTD will be released, the relays DTA and DTD
will be operated to register the day tens digit
“1” and the day units output register relays DA
and DUE will be operated to register the day
units digit “9.” Prior to the change from day %0
to day 29, the day tens relay 'TD$ and the day
units relay UD% will have been operated in re-
sponse to the hour circuits; consequently whan
relay HDT operates and relay NDT releases, the
operated day tens output register relays DTD
and DTE will be released, the relays DTB and
DTD will be operated to register the day iens

- digit “2” and the day units output register relsys

DUA and DUE will be operated to register thn
day units digit <9.”

To care for the condition where the day i
changed from the first day of the month to the
last day, the operation of the day circuits is as
follows: One of the keys LD28, LD&5 or TLDSI of
Pig. 33 must be operated in accordance with which
day is the last day of the month involved duy-
ing the month that the tapes are being processed.
Assuming that the day circuits hava been set for
the day Ol, then relay HDUA is operated at the
niidnight hour as previously described, and relay
BHDUS is operated over the circuit extending from
hattery through its winding, conductor 3164, the
No. 3 contacts of relay HDUA and to ground ovey
the No. 4 contacts of operated relay UD{. The
HDUQ relay operated will arrange the ecireuits
in conjunction with the operated key to sause
With the
HDUS relay operated, the day tens being 8, a ¢ir-
cuit is estaklished from battery through the
winding of relay LDY, the No. 2 front contact
of relay HDUR and to ground over the ¥o. 4 con-
tacts of the day tens relay TD?, and will cause

“the operation of the 1.28, 133 or L31 relsy of Wio.

33 dependent upon which one of the keys L2,
LD3§ or LD&i has been operated.

It will be assumed that the key LD23 has heen
operated. Upon the operation of said key and
the operation of relay LDY g cireuit is then estalb-
lished which may be traced from battery throuzh
the winding of relay 1.28, the contacts of key
LD2§, conductor 317, the No. 3 contacts of re-
lay LDY, conductor 3{87, the No. 7 contacts of
relay HDUA and to ground over the No. 3 con-
tacts of day units relay UDI. The operation of
relay HDUA. has reieased relays NDUA and NOUR
to open the circuits of the day units register re-
lays DUA and DUD which have released, and
the operation of relay HDU® opens the cireuit of
the day tens register relays DTA and DTR which
release. Now with relay 128 operated, obvipuy
circuits are established for the day tens register
relays DTB and DTD to register the day tens
digit “2” and to indicate sueh registration by clos-
ing the circuit of lamp DT2. Obvious circuits
are established for the day units register relays
DUC and DUE to register the day units digit “8”
and to indicate such registration by closing the
circuit of lamp DUS.

Similarly, if relay L3§ is operated, register re-
lays DTD and DTE are operated to register and
cause the indication of tens digit “3,” while reg-
ister relays DUA and DUB are operated to reg-
ister and cause the indication of units digit “0.”
If relay L31 is operated, register relays DTD and
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DTE are operated to register and cause the in-
dication of the tens digit “3,” while register re-
lays DUA and DUD are operated to register and
cause the indication of the units digit “1.”

It is expected that there will be at least omnz
“3AM” splice pattern with the end of taps en-
tries included in the central office tape each day.
so that the normal day entry will be registered
in the TD- UD- relays as vrevicusly described
in connection with the sensing of the end of tape
day entry. When this regular day entry is re-
corded in the day circuits, the UDC relay of Fiqg.
31 operates as previously described, in turn caus-
ing the operation of relay DRC which locks v
der the control of relay ON2, and at its back con-
tact ovens the locking circuit of relay HDUA.
Relay HDUA. thereupon releases, in turn relsas
ing relay BDURB. Relay NDUA thereunon ¢
erates as previously dessribed in turn causing
the operation of relay NDUB and the shunting
down of relay DRC. The release of relay DRC
will sgain prepare the locking circuit for relay
HDUA to enable such relay to lock at the nexi
midnight period.

Establishment of records of trouble condition

During the processing of a tape, entries may
be encountered relating to five different types
of trouble. An entry punched for the A;-B, C
and D digits “3854” will preduce a record indica-
tive of trouble encountered in conhnection with
the charge relay in the district. An entry
punched for the A, B, C, D digits “3855” will
produce g record indicative of the trouble which
necessitated a.transfer to the emergency recorder
at the originating office. An entry punched for
the A, B, C, D digits “3856” will produce a record
indicative of the fact that the master timing cir-
cuit was out of synchronism. An entry punched
for the A, B, C and D digits “385%7” will produce
a, record indicative of the fact that the master
timing circuit was out of synchronism and that
a transfer was made to the emergency recorder.
An entry punched for the A, B and C digits “389”
will produce a record indicating that the charge.
for the call should ke canceled. On all trouble
entries the remaining digits of the entry not used
for identifying the particular type of trouble are
punched for the digit “0.”

The entry for the charging frouble in the dis~
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trict may occur on the tape between any discon- -

nect time and answer time entry. As previously
stated the punchings across the tape for that
entry will be for the digits “385400.” When this
entry is sensed, reader relays A3, BiC, B2C, BIE,
B2E, ClIC, C2C, CID, C2D, DB, DE, EA, EB, FA
and FD are operated in the manner previously
described and a check cireuit is established vpon
the closure of the C§ reader contacts which ex-
tends- as previously traced over contacts of the
digit ¥ and E reader relay groups to the No. 6
back contact of reiay DA of Fig. 9, the No. 7
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contacts of operated relay DB, the No. 2 back -

contact of relay BC, the Mo. 3. contacts of: op-
erated relay DD, the No. 1 back contact of relay
D, thence as traced to.conductor 818, the No: 4
contacts of operated relay DE of Fig. 9, the No.
6 contaects of operated reiay DB, conductor 904
of cable 808 and to battery through the winding
of relay TCH of Fig. 13. Relay TCi operates and
estahlishes an obvious circuit for relay TC2 which
also operates and locks over its No. 3 confacts
to ground supplied to conductor 1319 over the No.
i0 contacts of relay RLT which will at the time
be operated. As previously described, relay TC2

65

70

75

106

connects the trouble lead 1311 extending from
the message ticketer, over its No. 4 contacts and
conductor 4 of cable 13{8 to the segment 4 of
the ticketer distributor so that when, later, the
ticketer is started to print the third character
on the ticket for the particular call, a digit “4”
will be printed for such character.

Relays TCI and TC2 when both operated, es-
tablish a circuit from ground over their No. 1
contacts, conductor 1515 of cable 580, conductor
524 and to battery through the windings of relays
RS{ and RS2 of Fig. 4, and establish g circuit
from ground over their No. 2 contacts and con-
ductor 824 of cable 628, to battery through the
winding of relay L2A of Fig. 6. As previously
described, the operation of relays RSI, RS2 and
.24 is effective to cause the advance of the
reader. When the reader advances, the reader
relays release, in turn releasing relay TCI which,
in turn, releases relays RS{, RS2 and LK1 fol-
lowed by the release of relay L2A. Relay TC2Z,
however, remains operated until after. the last
line of the line entry has been printed and relay
RLT has released.

The entry for the trouble arising from the
master timer circuit being out of synchronism
will he placed on the tape following the end of
tape district frame entry and as previously stated
the punchings across the tape will be for the
digits “385600.” When this entry is sensed, reader
relays A3, BIC, B2C, BIE, B2E, CIC, C2C, CID,
C2D, DA, DC, EA, EB, FA and FB are operated
in the manner previously described and a check
circuit is established upon the closure of the C38

‘reader contacts which extends as traced over

contacts of the digit ¥ and E reader relay groups
to the No. 5 contacts of operated relay DA of
Fig. 9, the No. 1 back contact of relay DB, the
No. 3 contacts of operated relay DC, the No. 1

U back contacts of relays DD and DE, thence as

traced to conductor 818, the No. 4 contacts of op-
erated relay DA, the No. 5 contacts of operated
relay DC, conductor 905 of cable 209 and to hat-
tery through the winding of relay TOSI of Fig.
13. Relay TOS! operates and establishes an ob-
vious circuit for relay TOS2 which also operates
and locks over its No. 3 contacts and conductor
1319 to ground over the No. 10 contacts of relay
RLT. As previcusly described, relay TOS2 con-
nects the trouble lead 131i extending from the
message ticketer, over its No. 4 contacts and con-
ductor & of cable 13i0 to the segment 6 of the
ticketer distributor so that when, later, the tick-
eter is started to print the third character on
the ticket, a digit “6” will be printed for such
character.

Relays TOS! and TOS2, when both are oper-
ated, establish the previously traced circuits for
relays RSi and RS2 of Fig. 4 and relay L2A of
Fig. 6, which operate to cause the advance of the
reader. When the reader advances, the reader
relays release, in turn releasing relay TOSI
which, in turn, releases relays RS{, RS2 and LK/
followed by the release of relay L2A. Relay
TOS2, however, remains operated until after the
last line of the line entry has been printed and
relay RLT has released.

The entry “3890600” is applied to the tape dur-
ing the sorting operation when it becomes neces-

-sary due to some encountered difficulty to signify
that the charge for a particular call should be

omitted. When this enfry is sensed, the reader
relays A8, BIC, B2C, BiE, B2E, ClA, C2A, CIE,
C2E, DA, DB, EA, EB, FA and FB are operated

-and a eheck circuit is established upon the closure
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of the C39 reader contacts, which circuit extends
as traced over contacts of the F and E reader
relay groups, thence over the No. 5 contacts of
operated relay DA of Fig. 9, the No. 2 contacts of
operated relay DB, the No. 1 back contacts of re-
lays DC, DD and DE, conductor 912, the No. 5
contacts of operated relay C2A of Fig. 8, the No. 1
back contact of relay C2B, the No. 2 back con-
tacts of relays C2C and C2D, the No. 2 contacts
of operated relay C2H, thence as traced to con-
ductor 767, the No. 3 contacts of operated relay
C2E of Fig. 8, the No. 1 contacts of operated relay
C2A, conductor 907 of cable 288 and to hattery
through the winding of relay CAC! of Fig. 13.
Relay CACI operates and establishes an obvious
circuit for relay CAC2 which also operates and
locks over its No. 3 contacts to ground supplied to
conductor 1312 over the No. 10 contacts of relay
RLT. As previously described, relay CAC2 con-
nects the trouble lead 1341 extending from the
message ticketer over its No. 4 contacts to con-
ductor 2 of cable {310 and to the segment 9 of
the ticketer distributor, so that when the ticketer
is started to print the third character on the
ticket for the particular call, a digit “9” will be
printed for such character.

Relays CACI and CAC2, when both are oper-
ated, establish over their Nos. 1 and 2 contacts
and conductors 1545 and 624 the previously
traced circuits for relays RS1, RS2 and L2A which
operate to cause the advance of the reader.
When the reader advances, the readsr relavs re-
lease to in turn release relay CACH, which in turn
releases relays RS!, RS2 and LEKI{ followed hy
the release of relay L2A. Relay CAC2, however,
remains operated until after the last line of the
line entry has been printed and relay RLT has
released.

The manner in which relays TEi and TE2 are
operated and function to control the message
ticketer in response to sensing the trouble entry
385500,” and the manner in which relays TEC
and TEC2 are operated and function to confrol
the message ticketer in response to sensing the
trouble entry “385700” will be deseribed in eon-
nection with straddle calls which may occur when
a transfer has been made fo the emergency
recorder.

Oneration for canceling an entry for which no
ticket is to be printed

There may be occasions when it is desirable to
omit the printing of tickets on certain ecalls.
This is particularly true when a new office ingtal-
lation is being tested out prior to eut-over and a
large number of test ealls are being made to de-
termine the ahility of Central Office squipment
to handle the traffic. To enable printing to be
canceled, two groups of keys EN- and IN- are
provided, the EN- set of keys being associated
with the B digit reader relays of Fig. 7 and the
IN- set being asscciated with the © digit reader
relays of Fig. 8. If, for example, it should he
considered desirable to omit the printing of a
ticket for any eall, the control entry digits for
which are 21, 32, 24, 35 or 29, one of the EN— keys
of Fig. 7 would ke operated. Should it be desir-
able to omit the wprinting of a ticket for any call
having a C digit 0 to 9, inclusive, one of the IN-
keys of Fig. 8 would be operated. Of course it is
obvious that more that one key in each set may
be operated at the same time.

To illustrate the manner in which the ticket
printing is canceled under the control of the keys,
it will be assumed that the key EN{ of Fig. 7 is
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operated so that when any call entry having the
control digits 31 is sensed, no ticket will he
printed. On calls which are to be canceled, the
disconnect and answer time entries will have al-
ready been sensed before ths inifial or call entry
is encountered the latter eniry determining
whether or not a ticket is to be printed. When
the circuits have been conditioned to sense the
call entry and the sensing thereof indicates thai
no ticket is to be printed, it is necessary to release
all register relays which have bheen locked up in
order to prepare the circuits for progessing the
next call. It will be assumed that the record
tape is perforated across the tape for the digits
“312171” corresponding to the digifs of the first
line of a two line entry. When this line entry
is sensed, reader relays A3, BIA, B2A, BID, B2D,
CiB, C2B, CiD, 2D, DA, DB, EB, EC, FA and
FD are operated.

With reader relay A3 operated in response to
sensing the record for the first control entry
digit “3,” the previously traced cireuit for relay
LK of Fig. 6 is established. Relay LEI{ operates
and locks under the joint control of relays RS2
and IL2A, and establishes the previously traced
circuit for relay LIN2 which locks under the coi-
trol of relay LIZ! and indicates that the entry
being sensed is thes first line of a two line entry.

A circuit is now established upon the closure
of reader cam contacts C9 which extends as
previously traced over contacts of the F, D, C and
B groups of reader relays to conductor 503, thence
over the No. 4 contacts of operated relay BiD of
Fig. 7, the No. 2 contacts of operated relay BiA,
the alternate contacts of operated key ENI{, con-
ductor 908 of cable 980, the No. 9 back contact
of relay STLA of Fig. 14, conductor 1516 of cable
1500 and to battery through the winding of
cancel entry relay CE2 of Fig. 5. Relay CE2 op-
erates and establishes a circuit for relay CE2,
which may be traced from battery through the
winding of relay CE3, over the No. 2 contacts of
relay CE2 and conductors 628 and 3509 to ground
over the No. 3 contacts of relay LKi. Relay CE3
thereupon operates and locks over its No. 5 con-
tacts to ground on conductor 8509. With relay
CE2 operated, a circuit is established from battery
through the winding of relay RLS2 of Fig. 15,
conductor 1518 of cable {539, the No. 3 contacts
of relay CE2, conductor 15t7 of cable 1589, thence
in parallel over the No. 1 back contacts of relays
RCK2, RCK3 and RCK4 and to ground over the
No. 2 contacts of relay GC. Relay RLS2 operates,
locks over its No. 4 contacts to ground on conduc-
tor 1517 and establishes a circuit for relay RLS3
through the winding thereof and the No. 3 con-
tacts of relay RLS2 to ground on conductor §517.
At ifs Nos. 1 and 2 back contacts, relay RLS3
opens the circuits of relays RAD and RDS of
Fig. 14, and at its Nos. 1 and 2 back contacts re-
lay RLS2 opens the circuits of relays RLA and
RLT of Fig. 14. Relays RAD, RDS, RLA and RLT
now release, in turn releasing the operated relays
of the answer time registers of Figs. 19 to 24, in-
clusive, and the operated relays of the discon-
nect time registers of Figs. 25 to 30, inclusive,
the latter in turn releasing the relays of the
elapsed time computing circuits of Figs. 48 to 53
and the elapsed time register relays of Figs. 46
and 47.

Relay RLS2 also establishes a cireuit for relays
RSI and RS2 of Fig. 4, which may be traced from
ground over the No. 5 contacts of relay RLS2,
conductor 1518 of cable 1500, the No. 1 contacts
of relay CE? of Fig. 5, the No. 3 contacts of relay
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CE3, conductor 624 .and-to battery through- the
windings of relays RSI and RS2. Relays RSI
and RS2 thereupon operate to advance the reader
in the manner previously described. When the
reader advances, reader relay A3 and the reader
relays of Figs. 7, 8, 9 and 10 release, in turn re-
leasing relay CE2 which, in turn, releases relays
RSi ‘and RS2. Relay RS2, upon operating, opens
one holding circuit for relay LKI{, but since the
second line of the entry has not been sensed and
relay L2A has not operated, the secend holding
circuit for relay LKI is not opened, thereby caus-
ing the latter relay to remain operated and hoid
relay CES operated. Relay CE2, upon releasing,
opens the operating circuit of relay RLS2, but
the latter relay remains locked until the check
relays RCK2, RCK3 and RCK#4 will have op-
erated denote the release of the answer time,
disconnect time and other operated register re-
lays.

Since the Cl- connector relays of Fig. 11 have
not been operated, none of the line entry register
relays of Figs. 40, 41 and 42 will have been op-
erated. Consequently the cheeck relay RCKI will
be operated. With relays RCK2, RCK3 and
RCK1 operated, the locking circuit for relay RLS2
is opened and such relay releases, in furn releasing
relay RLS3 . The release of relays RLS2 and RLS3
reestablishes the ecircuits for relays RAD, RDS,
RLA and RLT which now recperate.

When relay RS2 operated to advance the reader,
a circuit was established for the LK2 relay from
ground over the CT reader centacts, conductor
241, the No. 2 contacts of relay RS2, conductor

614 of cable 618, the No. 3 back contact of relay

1.2B, the No. 2 back contact of relay L4C, the No. 2
back contact of relay L4A, the No. 1 front con-
tact of relay LKI, conductor 634, the No. 6 con-
tacts of relay CE2 and to battery through the
winding of relay LK2, which relay thereupon op-
erates and locks under the joint control of relays
LK1 and L2A as previously described.

In response to the sensing of the second line
of the initial entry, reader relay Al operates and
a cireuit is thereupon established from ground
over the C2 reader contacts, conductor 282, the
No. 4 contacts of relay A, the No. 7 contacts of
relay LK2, conductor 598, the No. 2 contacts of
relay LN2 and to battery through the winding of
relay L2A which operates and locks over its No. 2
contacts and the No. 3 contacts of relay LK1 and
causes the operation of relay 1.2B. Relay Al also
establishes a circuit from ground over the No. 1
contacts of relay CE3, the No. 3 contacts of relay
Al, the No. 4 contacts of relay LK2, the Mo. 5
back contact of relay A2, the Mo. 4 back contact
of relay A2, the No. 4 back contact of relay MLE,
the No. 4 contacts of relay CE3 and to battery
through the winding of relay CE2. With relays
CE2 and CE3Z now both operated, a circuit is
estahlished from ground over the No. 2 contacts of
operated relay RCK3 of Fig. 15, eonductor 1519
of cable 1500, the Nec. 1 contacts of relay CE2, the
No. 3 contacts of relay CE%, conductor 624 and
to battery through the windings of relays RS
and RS2. These relays now operate to cause the
advance of the reader, whereupon relay Al re-
leases, in turn releasing relay CE2 which, in turn,
releases relays RS1 and RS2, When relay RS2
operates, relays LKI and LK2? are released since,
with relay L2A operated, all holding circuits for
these relays are opened. Relay LXKI{, upon re-
leasing, also opens the helding circuits of relays
1.2A, LN?2 and CE3 and such relays release, relay
L2A in turn releasing relay L2B.
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Relay - RLSZ, upon releasing, closes its No. 6
back contact to prepare the path previously
traced over conductors {502 and i503 of cable
1508 for the establishment of the check circuit
for the DSC~ connector relays of Fig. 11 upon
the subsequent operation of reader relay A2
when the reader senses the next entry on the
tape, which entry should be the disconnect entry
for another call. If will be noted that since the
check circuit extends over the bhack contact of
relay: RLS2, the disconnect entry cannot be
registered unless relay RLS2 has released.

If the initial entry was a four line enfry for
which the perforations across the tape were,
for example “336171,” and the key IN§ of Fig.
8 is operated to cancel the printing of such entry,
then the cancel entry relay CEZ will be operated.
For this entry, reader relays A3, BID, B2D, BIE,
B2E, CiA, C2A, CIC, C2C, A, DIy, EB, EC, FA
and FPD will be operated, and the circuit of relay
CHE2 will therefore be established upon the clo-
sure of reader cam contacts C9, extending as pre-
viously traced over contacts of the ¥, D, C and
B groups of reader relays te conducter 533, thence
over the No. 5 contacts of operated relay BID
of Fig. 7, the We. 5 confacts of operated relay
BI!E, the normal contacts of key EN3, conductor
188, the No. 5 contacts of operated relay ClA of
Fig. 8, the No. 1 back contact of relay CiB, the
No. 3 contacts of operated relay CIC, the No. 1
back centact of relays CID and CIE, the No. 4
contacts of relay ClA, the No. b contacts of relay
CIiC, the alternate contacts of operated key INS,
conductor 908 and thence as previously traced
- to: battery through the winding of relay CE2 of
Fig, 5.

Reader relay A3, upon operating, alsc estab-
lishes the previcusly traced circuit for relay L¥KI
of Fig. 6, which operates, locks and establishes
the previously traced circuit for relay LN4 which
locks under the control of relay LXI, indicating
thereby that the initial line entry being sensed
is the first line of a four line entry.

Relay CE2, upon cperating, establishes the pre-
viously traced circuit for relay CE3 which op-
erates and locks. With relays CE? and CE3
both operated, the previously traced circuit for
relay RLS2 of Fig. 15 is established and such
relay operates, locks under the control of the

s RCK2, RCK2 and RCXA4 relays and establishes

the circuit of relay RLS3 which operates. With
relays RLS2 and RLS3 both operated, relays
RAD, RDS, RLA, and RLT of Fig. 14 release,
in turn releasing the operated register relays of
Figs. 19 to b3, inclusive. Relay RLS2 also es-
tablishes the circuit for relays RS{ and RS2 of
Fig. 4, which thersupon operate to advance the
reader. - When the reader advances, the operated
reader relays of Figs. 7, 8, 2 and 10 release, in
turn releaging relay CE2 which, in turn, releases
relays RSt and RS2, Relay RS2, upon cperat-
ing; opens one holding cireuit for relay LKI but
since relay L2A has nct been operated, relay
LK! remains locked, holding relay CE3 operated.
Relay CE2 opens the operating circuit of relay
RLS2 but such relay remaing operated until the
check relays RCX2, RCK3 and RCK4 have op-
erated denoting the release of all operated regis-
ter relays.

When relay RS2 onerates o advance the
reader, the previously {raced cirecuit for relay
LK2 is established. Relay LX2 cperates and
locks under the joint control cf relays LKI and
L2A. In response to the sensing of the second
¢ line“of. the initial entry, reader relay Al operates
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and a circuit is.established from ground over
the C2 reader contacts, conductor 253, the No.
4 contacts of relay Al, the No. 7 contacts of relay
K2, conductor 589, the No. 2 back contact of
relay LN2, the No. 2 contacts of operated relay
LN4, the No. 1 back contact of relay L4D, the
No. 1 back centact of relay L4B and to battery
through the winding of counting relay L4A.
Relay LAA then operates and locks under the
control of relays LAC and LKI to indicate that
the first line of the initial four line entry has
been sensed. Relay Al also establishes the pre-
viously traced circuit for relay CE2 which op-
erates. With relay CE3 and relay RCK3 op-
erated, it establishes the previously traced cir-
cuit for relays RSI and RS2 of Fig. 4. These
relays now operate to advance the reader, where-
upon relay Al and the other operated reader
relays release. Relay Al, upon releasing, re-
leases relay CE2 which, in turn, releases relays
RS! and RS2. When relay RS2 operated, it
established a circuit from ground over the C7
cam contacts of the reader, conductor 241, the
No. 2 contacts of relay RS2, conductor 64 of
cable 610, the No. 3 back contact of relay L2B,
the No. 2 back contact of relay L4C, the No. 2
front contact of relay L4A and to battery through
the winding of counting relay L4B, which op-
erates and locks under the joint control of relays
LAD and LK to indicate that the second line
of the initial entry has been sensed and that
the reader has been advanced.

With the reader advance, reader relay Al re-
operates together with other reader relays in
response to the sensing of the third line of the
initial entry. Relay Al, upon operating, es-
tablishes a circuit from ground over the C2
reader contacts, conductor 253, the No. 4 con-
tacts of relay Ai, the No. 7 contacts of relay
LX2, conductor 808, the No. 2 back contact of
relay LIN2, the No. 2 contacts of relay L.N4, the
No. 1 back contact of relay L4D, the No. 1 front
contact of relay L4B and to battery through the
winding of counting relay L4C. Relay L4C then
operates, locks under the control of relay LKI{
and causes the release of relay L4A. 'The opera-
tion of relay LAC is indicative of the fact that
the third line of the entry has been sensed.
Relay Al alss causes the reoperation of relay
CE2 which, with relay CE3 and relay RCK3
operated, establishes the circuit of relays RSI
and RS2. These relays now operate to advance
the reader, whereupon relay Al and the other
operated reader relays release. Relay Al, upon
releasing, releases relay CE2 which, in turn,
releases relays RS1 and RS2, When relay RS2
operated, it established a circuit from ground
over the C7 cam contacts of the reader, conduc-
tor 24§, the No. 2 contacts of relay RS2, con-
ductor 6{4 of cable §10, the No. 3 back contact
of relay L2B, the No. 2 front contact of relay
L4C and to battery through the winding of relay
L4D. Relay 14D now operates, locking under
the control of relay LKI and releases relay L4B.
The operation of counting relay 14D is indicative
of the fact that the third line of the initial entry
has been sensed and that the reader has been
advanced.

With the reader advanced, reader relay Af re-
operates together with other reader relays in re-
sponse to the sensing of the fourth line of the
initial entry. Relay Al, upon operating, estab-
lishes a circuit from ground over the C2 reader
contacts, conductor 253, the No. 4 contacts of
relay Al, the No. 7 contacts of relay LK2, con-
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ductor 509, the No. 2 back contact of relay LN2,
the No. 2 contacts of relay LN4, the No. 1 front
contact of relay L&D and to battery through the
winding of relay L2A which relay operates and
locks under the control of relay LKIi. Relay
Al also closes the circuit for relay CEZ2 which
reoperates and, with relay CE3 and relay RCK3
operated, establishes the circuit of relays RSt
and RS2. 'These relays now operate to advance
the reader, whereupon relay Al and the other
operated reader relays release. Relay Al, upon
releasing, releases relay CE2 which, in turn, re-
leases relays RS{ and RS2. When relay RS?
operates, relays LK{ and LK2 release since, with
relay L2ZA now operated, the locking circuits for
these relays are ail opened. Relay LXI, upon
releasing, also opens the loeking circuits of relays
L2A, LN4, 14C, 14D and CEZ and such relays
release, relay L2ZA in turn releasing relay L2B.

Operation of the display key to show
the progress of operations

The operation of display key DSP of Fig. 5
is effective to establish the circuits of relays DSA
and DSB. With relay DSA operated, lamp TCK
will ‘be lighted over the No. 1 contacts of said
relay and conductor 78§ of cable 1708, to ground
over the No. 2 contacts of relay PS of Fig. 17 to.
indicate when the PS8 relay is operated to initiate
the operation of the message ticketer. Over its
Nos. 2, 3 and 4 contacts, relay DSA establishes
circuits for lamps CL, ANS and DISC, which cir-
cuits extend, respectively, over conductors {528
and {521 of cable {500 and conductor 513 to
ground over the operating circuit of relay CLR
of Fig. 13, to ground over the No. 2 contacts of
relay AMR of IFig. 13 and to ground over the No. 2
contacts of relay DIS of Fig. 34 respectively, to
indicate when, respectively, the call line, answer
time and disconnect time entries have been reg-
istered. Over its No. 5 contacts, relay DSA estab-
lishes the circuit for Jamp LK2 which is com-
pleted over the No. 6 contacts of relay LK2 of
Fig. b to ground when such relay operates fol-
lowing the sensing of the first line of an initial
entry. Lamps LCL, LC3?, 1C2, LN4 and LN2
are lighted over circuits extending over the Nos.
6,7, 8, 10 and 11 contacts of relay DSA and the
conductors of cable 528 to ground over contacts
of or to the operating grounds of relays L2B,
14C, LAA, LN4 and LN? of Fig. 6, respectively,
when such relays operate to indicate whether the
initial enfry being sensed is a two or four line
entry, and to indicate the progress of sensing the
several lines of the entry. Relay DSA, over its
No. 9 contacts and conductor 831, establishes a
circuit for lamp LCI which lights whenever the
LKI relay of Fig. 6 is operated. Also, reley DSA
establishes a circuit over its No. 12 contacts and
conductor 542, which becomes completed over the
contacts of relay CRIA of Pig. 47 to battery
through lamp CR{ when relay CR{A operates to
indicate that the check ecircuit over contacts of
the relays of the elapsed time computer has been
successively closed and the elapsed time has been
computed and registered.

With relay DSB cperated, a shunt of resistance
632 in the holding circuit of either relay LN2
or LN4 of Fig. 6 is established over conductors
514 and 515 and the No. 1 contacts of relay DSB.
to increase the holding current flowing in the
holding circuit of such operated relay, so that
such relay will not release when the lamp LIN2
or lamp LN4 is lighted in parallel with the relay
winding. Over its No. 2 contacts and conductors
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res1stance 638 in “the ‘Helding circuit of eitlier
relay LA or LAC to increase the holding current
flowing in the Holding circuit of the operated one
of these relays so that such relay will not reledse
when ‘the lamp T.D?2 or LD3 is lighted in parallel
with the relay winding. ‘Also over its No. 3 con-
tacts ‘and ‘conductors 5i{8 and 519, relay DSB
establishes a shunt around Tesistaince 6§35, con-
nected into the holding dircuit of relay LKI to
increase the holding current flowing through the
holding -circuit of such relay so that it will not
release when the lamp LKI is lighted in & ‘cireult
established in parallel with the winding of relay
LKI.

Disconnect entry due to timing out of the-district

"To care for the local office condition whete the
disconnect entry is recorded on the tape beéing
processed at ‘the accounting office due to the dis-
trict timing out ‘with the calling subseriber’s
redeiver off the switchhook and the called Sub-
seriber -not ‘connected, the message ticketer cir-
cuits ‘are arranged to print a special entry as the
second character on the ticket to indicate this
coridition. 'When a district release occurs, three
holes aré punched in the tape in the ae, &b and
ac punch positions for the A digit, and Wwhen
therefore the reader of the message ticketer con-
trol circuit senses this‘entry, the reader relays Al,
A2 and ‘A3 will all be operated. It will also be as-
sumed that the B, C, D, Eand F digits are “19371”
and ‘that in ‘sensing the ‘disconnect entry, reader
relays BlA, B2A, BiD, B2D, ClA, C2A, CIE, C2E,
DD, DE, EB, EC, FA and FD are operated.

With these reader relays operated, a check cir-
cuit is closed upon the closure of cam contacts
C8 of the reader, 6ver coriductor 242 of cablé 240,
the No. 3 contacts of relay TD, the No. 5 con-
tacts of relay AL, conductor 441, thence as previ-
ously traced over contacts of relays of the B, C, D,
E and F reader groups to conductor 1501 of cable
1500, the No. 1 contacts of operated reader relay
Al, the No. 1 back contact of relay K2, the No. 2
contacts of operated reader relay A3, the No. 2
contacts -of operated reader relay A2, conductor
1502 of cable 1580, the No. 6 back contacts of re-
lay RLS2 of Fig. 15, conductor 1503 of cable
1500, the No. 2 back -contact of relay ESB of Fig.
5, conductor 621 of cable 620, and in parallel
through the windings of connector relays DSCI
to DSCS5, inclusive, of Fig. 10. These connector
relays .operate ‘and function 'as previously de-
seribad to cause the selective operation of relays
of the disconnect tite registers of Figs. 25 to 30,
inclusive.

A further circuit for relay TRD -of Fig. 13 is
established from ground over the No. 5 contacts
of relay Al, the No. 6 contacts of relay A3, the
No. 5 contacts of relay A2, conductor 630 of cable
620, the Nc. 7 contacts of connector relay DSC3
of Fig. 10, conductor 1324 and to battery through
the winding of relay TRD of Fig. 13. Relay TRD
thereupon operates and locks:over its No. 2 con-
tacts and conductor 1219 to ground over the No.
10 eontacts of relay RLI. Over its No. 3 con-
tacts it prepares the previously traced circuit
whereby a digit “1” or “6” is printed on the
ticket as the second .character, .dependent upon
whether or not the call is a straddle call. The
manner in which this character is printed has
been previously described.

Don’t answer or busy line calls
In the previous discussion it was assumed that
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the calls wére completed, that the CLR ANR’ and
DSR relays of Fig. 13 were all operated and that
the message ticketer was, therefore, controlled to
print tickets for compléeted calls. It will now be
assumed that a calling line entry is sensed and
that as a resilt of the operation.of leader re-
lays of Figs, 7, 8, § and 10 the prev1ous1y traced
circuit for the CLI, CL2 ‘and CL3 connector re-
lays ‘of Fig, i1 was estabhshed At the tlme the
cilling lineentry is sehsed, no ariswer and d1scon-
nect eniriés Tor such calls will have been sensed
and, therefore, relays ANR and DSR of Fig. 13
will hét Have beén operated. When, therefore,
ne circuit for the’ CLI 'CL2 and CL2 connector
relays is estabnsned a branch of such clrcult is
exterided Trom conductor 821, over the Na.5 back
contact of unoperated relay DSR ‘of F1g 13 con-
ductor 1509, the No. 1 back contact of relay DAB
of Fig. 16 and over conductor (600 to battery
through the windings o? connectm relays CLl
and CL5 of Fig. I1. This connector 1e1ays CL4
and CLS are also operated The connector re-
lays CLi, CL2 and CL3, as before described, are
efféctive to cause the settlng ‘of the line entry_
registers of Figs. 40, 41 and 42 under the control
of the operated reader relays.

Relay CLA, upon operating, extends the - con—
dtictors of cables 3300 and 3310 extendmg from
the “Day téns” and “Day units” registers of F1g

33 of the day cireuits, to conductors of cables
4351) and %320 extending to the “Line entry day
teng” and “Line entry day units” reg1sters of
Fig. 43, whereby the rélays of such reg1sters are
operatéd to register the téns and units digits of
thie 'day when the call being sensed was made. It
will be assumed that the day was “117 and that
theréfore, with the DTA and DTD relays of Fxg
33 operated Tor the day tens digit “1,” c1rcu1ts are -
establishied over ¢onductors 3301 and 3304 of cable
3300, over the Nos. 1 and 4 contacts of relay CL4
and corductors 4341 and 4314 of cable 4310 to
battery through the W1nd1ngs of relays A and D
of the “Line entry day tens” register of F1g 43,
These relays therefore operate and lock i over thelr
inner upper contacts and conductor 4331 of cable
4330 to ground over the No. 1 contacts of relay
RICB of Fig. 14. With régister relays DUA and
DUD .of Fig. 33 operated to register the day umts
digit “1,” circuits are established over conductors

3811 and 3314 of cable 3310, over the Nos. 5 and

8 contacts of relay CL4 and conductors 4321 and
4324 of cable 4320 to battery through the wind-~
ings of relays A and D of the “Line ‘entry day
units” register of Fig. 43. These relays there-
upon operate and lock over their inner upper con-
tacts and conductor 4332 of cable 4230 to ground
over the No. 2 contacts of relay RLCB of Fig, 14.

Relay CLS5, upon operatlng, ‘ektends the con-
ductors of cables 3400 and 3500 extending from
the “Hour units” and “Hour tens” registers of
Figs. 34 and 35 of the hour circuits, to condiictors
of cables 4410 and 4420 éxtending to the “Ling
entry hour tens” and “Line entry hour umts”
registers of Fig. 44, whereby the relays of such

: :reg1sters are operated o reg1ster the tens and

units digibs of the hour whén the call being sensed
was made. Tt will be assumed that the hour was
«03” and that therefore with the HTA and H’I’B
relays of Fig. 35 operated for the hour tens d1g1t
«Q,” :circuits aré established over conductors 350I
and 3502 of the cable 3500, the Nos. 1 and 2 con-
tacts of connector relay CL5 and- conductors 44! i
and 4212 -of cable 4410 to battery through the
windings -of relays A and B of the “Line entry

= hour tens” régisterof Fig.44. These relays there:
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upon operate and lock over their inner upper
contacts and conductor 4833 of cable 4330 to
ground over the No. 3 contacts of relay RLCB of
Fig. 14. With register relays HUD and HUE of
Fig, 34 operated to register the hour units digit
“3,” circuits are established over conductors 3404
and 3405 of cable 3400, the Nos. 7 and 8 contacts
of connector relay CLS and conductors 4424 and
4425 of cable 4420 to battery through the wind-
ings of relays D and E of the “Line entry hour
units” register of Fig. 44. These relays there-
fore operate and lock over their inner upper con-
tacts and conductor 4334 of cable 4330 to ground
over the No. 4 contacts of relay RLCB of Fig. 14.

When the line entry registers have all been set,
a check circuit is established from ground at the
No. 1 back contact of relay E of the “Line entry
B-digit” register of Fig. 40, thence as previously
traced over contacts of relays of the line entry
B, C, D, E and F digit registers of Figs. 40, 41 and
42 to conductor 4216, thence over the No. 1 back
contact of relay E of the “Line entry day tens”
register of Fig. 43, 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 con-
tacts of operated relay A of such register, the No.
1 back contact of relay E of the “Line entry day
units” register of Fig. 43, 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,
conductor 4301, the No. 1 back contacts of relays
E, D and C of the “Line entry hour tens” register
of Fig. 44, the No. 3 contacts of operated relay 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 hour units”
register of Fig. 44, 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 4401, conductor 1301, the No. 2 back con-
tact of relay PR of Fig. 15 and conductor 1302 to
battery through the winding of relay CLR of Fig,
13. The operation of relay CLR is indicative of
the fact that two relays only of each of the line
entry registers, including the day tens, day units,
hour tens and hour units registers have been
operated.

When such relay CLR operates (with relays
ANR and DSR unoperated) a circuit ig estab-
lished from battery through the winding of relay
CL of Fig. 15, conductor 1548, the No. 10 back con-
tact of relay DSR, the No. 3 back contact of re-
lay ANR, the No. 5 contacts of operated relay
CLR, conductor 1511 of cable 1500, the No. 1 con-
tacts of reader relay A3, conductor 1701 and to
ground over the normal contacts of relay PS of
Fig. 17. Relay CL, upon operating, locks over
its No. 2 contacts, the No. 1 back contact of relay
PR and conductor {740 to ground over the No. 1
contacts of relay PS. At its No. 1 contacts it
establishes a circuit from ground thereover, over
conductor 1549 and to battery through the wind-
ings of connector relays P3 and P4 of Fig. 18.
Relays P3 and P4 thereupon operate, relay P3
establishing over its No. 11 contacts and con-
ductor 1645 the circuit of relay DAB which oper-
ates, and relay P4 establishing over its No. 12
contacts the previously traced circuit for relay
PS of Fig. 17 to initiate the operation of the
message ticketer.

Relay DAB, upon operating, opens the previ-
ously traced circuit for the CL4 and CL5 con-
nector relays which thereupon release. Over its
lower contacts it prepares a check circuit for
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checking the released condition of the line entry
relays when they are subsequently released fol-
lowing the printing of the data of the first line of
the calling line entry registered upon the relays
of Figs. 40 to 44, inclusive.

Under the control of connector relay P3 the
message ticketer proceeds to print on the ticket
all of the first nine characters ineluding all the
data secured in sensing the first line of the calling
line entry, after which the printer control switch
PC of Fig. 17 advances into terminal position
eleven. The line entry register reiays of Figs.
40, 41 and 42 are now released in the manner
previously described through the operation of re-
lay RLSI of Fig. 1 which, at its No. 1 back contact,
opens the previously traced circuit for relay RCLA
of Fig. 14 which then releases. At its contacts
it removes ground from the locking circuits of
the operated relays of the line entry registers of
Figs. 40, 41 and 42. When the operated relays
of such registers release, relay CLR of Fig. 13 also
releases. It is to be noted that the circuit of
relay RLCB, which relay supplies locking ground
to the day and hour register relays of Figs, 43
and 44, extends as fraced over the No. 6 back
contact of relay RL, conductor 1533 and directly
to ground over the No. 3 contacts of relay GC,
so that the register relays of Figs. 43 and 44 are
maintained operated until relay RL is operated,
as will be subsequently described. Relay RLSH,
upon operating, also establishes the previously
traced circuit for relay LSA which operates, locks
under the control of relays PPA and PPE and
causes the reoperation of the connector relays TA,
TB and TC of Fig. 3, all as previously described. )

When the line entry register relays of Figs. 40,
41, and 42 have released, in turn releasing relay
CLR, a cireuit is established from battery through
the winding of relay RCKI, over the No. 6 con-
tacts of relay GC, conductor 1550, the No. 5 con-
tacts of relay RLCB of Fig. 14, conductor (551,
the lower contacts of operated relay DAB, con-
ductor 1615, conductor 4300 and thence as pre-
viously traced over back contacts of relays of the
line enfry F, E, D, C and B digit registers fto
ground. Relay RCK{ thereupon operates to in-
dicate that the operated register relays have
been released, and opens the locking circuit of -
relay RLSI which releases to permit the reop-
eration of relay RCLA of Fig. 14 and to cause
the operation of relay 1.SB. The synchronizing
relays now function in the manner previously de-
scribed to advance the reader for sensing the sec-
ond line of the calling line entry. When the sec-
ond or subsequent lines of the calling line entry
are sensed with relay DAB operated, only con-
nector relays CL{, CL2, and CL3 will be operated,

- since the day and hour registers of Figs. 43 and
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44 have been operated and will remain operated
until relay PR becomes operated following the
printing of the entire call data on the ticket and
causes the operation of relay RL of Fig. 14 to re-
lease relay RLCB and in turn the operated day
and hour register relays.

In the meantime through the operation of re-
lay LSA, the message ticketer has been controlled
to print the next three characters on the ticket
after which the printer control switch PC will
be advanced to terminal position fourteen, there
to await the sensing of the second line of the ini-
tial or call entry and the reoperation of the line
enfry registers of Figs. 40, 41 and 42.

The functioning of the circuit now proceeds
in the manner previously described and the 13th
to 17th characters are printed on the ticket in
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terminal positions fourteen to-eighteen, inclusive,-
of the printer -contrel switch PC under the con-

trol of connector relay P38. In terminal position
nineteen of the printer control switch a dash is
printed on the ticket, whereafter switch PC ad-
vances into terminagl position twenty. In termi-
nal positions twenty, twenty-one, twenty-two:
and twenty-three of switch PC, circuits are estab-
lished over the Nos. 1, 2,3 and 4 contacts of relay
P4, conductors #4431 to 4434 of cable 4430 and
contacts of relays of the day and hour registers
of Figs. 43 and 44 to .conductors extending to
segments of the ticketer distributor in a manner
similarto that previously .described in connection
with a .completed .call. Digits for the day “11”
and hour “03” are thereby printed on the ticket.

Following the -printing of the day and hour
digits the printer control switch PC is advanced
into terminal position twenty-four, in which a
circuit ‘is established from ground over the No.
1 norinal contacts of relay PM, the brush and
No. ‘24 terminal ef switch arc PCA4, conductor
1132, the No. 5 contacts of relay P4, conductor
1783, the No. 1 back contact of relay STLB, the
No.'1 contacts of relay BLK if operated for a two-
line entry call or the No. 2 contacts of relay DTL
if ‘'operated for a four-line entry call, conductor
1741, the No. 7 contacts of relay LSA and conduc-
tor 17115, to the dash segment of the ticketer dis-
tributor, whereupon -a dash is printed on the
ticket and the contrel switch PC is advanced to
the twenty-fifth terminal position. In a similar
manner, dashes are printed in the twenty-fifth
and twenty-sixth terminal positions of control
switch 'PC, ground being applied to the dash
segment of the ticketer distributor over the Nos.
6 and 7 contacts of relay P4, Thus dashes are
printed on the ticket in lieu of the tens, units
and tenths minute digits of the time when the
call was made. Following the printing of these
dashes the printer control switch will advance
into :its -‘twenty-sixth terminal position. In this
terminal ;position a dash is printed as previously
described for a :completed eall and the printer
‘contrcl switch PC s :advanced to :its twenty-
eighth terminal position.

In terminal position twenty-eight the cut mag-
net is operated as ‘previously :described and the
printer control switch PC is advanced to its
twenty-ninth terminal position. In this termi-
nal position and the two following positions
thirty -and thirty-one, the ticketer is controlled
over the Nos. 8, 9 and 10 contacts of relay P4 to
print dashes-on the ticket in lieu of the tens, units
and tenths minute digits of the elapsed time.
From this point the circuits function in the man-
ner previously described to-print the remaining
data ‘on the ticket, dependent upon whether the
call was a two-line or four-line initial entry call.
Dashes printed:-on the ticket:in lieu of the min-
utes of the time when the:.call was made and in
lieu of the minutes of the-elapsed time are indica-
tive of the fact that the call was a “don’t answer”
or a “busy” line -call.

Disconnect entry not entered on the central office
tape

To care for cases when the -disconnect entry
was not put on the tape, the ND relay of Fig, 15
is provided. It will now be assumed that the
answer-entry hasbeen sensed and that, as a result
of the operation of the reader relays of Figs. 7, 8,
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9 and 10, the relays of the disconnect time regis- .

ters -of Figs. 25 to 30 have been -operated to
register the answer fime therein, resulting -in the

operation of relay DSR. of Fig. 13 and ‘the ad~ 7;
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vance of the reader for.sensing the next entry ot
the tape, which should be the first line entry of
either a two or four line initial entry for the
same call. When the first line of this entry is
sensed and the reader relays of Figs. 7, 8, 9 and 10
are :operated, the CIL{, CL2 and CL3 connector
relays of Fig. 11 will be operated, but relays CL4
and CL5 will not be operated, to cause the opera-
tion of the line entry registers of Figs. 40, 41
and 42 and the consequent operation of relay CLR
of Fig. 13. A circuit is therefore established for
the relay ND which may be traced from battery
through its winding, over the No. 2 contacts -of
relay RCK?2 which will be operated since the
answer time register relays of Figs. 19 to 24 have
not been-operated, conductor 1552, the No. 9 con-
tacts of operated relay DSR of Fig. 13, the No. 3
back contacts of relay ANR, the No. 5 contacts of
relay CLR, conductor {841, the No. 1 contacts ‘of
operated reader relay Ag of Fig. 5, conductor 1701

“and to ground over the No. 1 normal contacts of

relay PS of Fig. 17. Relay ND thereupon oper-
ates, locks over its No. 2 contacts, the No. 1 back
contact of relay PR and conductor 1740 under
the ‘control of relay PS. As soon as relay PS

‘operates, a circuit is established ‘from ground

over its No. 1 contacts and conductor i553 to
battery through the windings of connector relays
P5 and P8 of Fig. 18 and, at its back contact,
opens the circuit which controls the advance of

Under the control of connector relay P5 the
message ticketer proceeds to print on the ticket
all .of the first eightesn characters, after which
the printer control switch PC advances to its

“twentieth terminal position. In terminal posi-

tions twenty, twenty-one, twenty-two.and twenty-
three of switch PC, circuits are established over
the Nos. 1, 2, 3 and 4 contacts of connector relay
P8, conductors 2541 to 25(4 of cable 2519 and
contacts of the day and hour disconnect time
registers of Figs. 26 and 25 fo conductors ex-
tending to segments of ‘the ticketer distributor of -
ig. 45 in a manner similar to that previously
deseribed in connection with a :completed call.
PFollowing the printing of the day and hour
digits ‘the printer control switch BPC is advanced
into terminal position twenty-four. In this posi-
tien and in the subsequent positions twenty-five
and twenty-six, circuits are established over the
Nos. :5, 6 and 7 contacts of relay P8, conductors
2821, 282% and 2823 of cable 2828 and contacts
of the minute tens, units and tenths disconnect
time registers of Figs. 28, 29 and 30, to conductors
extending tc segments of the ticketer distributor
of Fig. 45 in a manner similar to that described
in -connection with a completed cail. Foliowing
the printing of the minutes digits the printer con-
trol 'switch will be advanced into terminal posi-
tion twenty-seven, in which position a dash will
be printed on the ticket. The printer control
switch PC then advances to terminal position
twenty-eight, in which position the ticket tape is
cut. The control switch then advances to ter-
minal position twenty-nine. In terminal posi-
tions twenty-nine, thirty and thirty-one the
ticketer is controlled over the Nos. 8, 9 and 10
contacts of relay P6 to print dashes on the ticket
in Heu of the fens, units and tenths minute
digits of the elapsed time since, with no recorded

-disconnect time, there has been no computation

of the elapsed time. From this point the cireunits
function in the manner previously described to
printthe remaining data on the ticket, dependent
upon -whether the call was a two-line or four-line -
initial entry -call, Dashes printed on the ‘ticket
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ini Ifeu of the minutes of the elapsed time indicate
that no charge should be made for the call.

Straddle calls

When the tape at the central office is cut, for
example, just after three o’clock in the morning,
a time when traffic through the office would ordi-
narily be lightest, there may be calls in progress
over several district trunks. Therefore, the call
entries for the calls in progress will straddle the
two tapes. When these tapes are processed in
the accounting center, the call elements of these
straddlie calls will be found on both ends of the
tapes. When these calls are encountered by the
message ticketer circuits, the elements of these
straddle calls will be found at the beginning and
the end of the tape record for each district. In
the message ticketer circuits these straddle call
~ elements will be printed as separate tickets. The

circuits under consideration have provision for
indicating as the second character printed on the
ticket that the call is a straddle eall. These
straddle calls may involve several combinations
of call elements (a) a disconnect entry alone;
(b) both a disconnect and an answer entry;
(¢) both an answer and a calling line entry:
(d) a calling line entry alone. The CL, DIS, AD
and ND relays of Fig. 15 are operated in connec-
tion with these straddle calis. These relays cause
the proper connector relays of Fig. 18 and Fig. 45
to be operated to set the message ticketer for
printing the ticket in connection with the par-
ticular type of straddle call encountered. Some
of the typical straddle calls are illustrated by the
diagrammatic disclosure of a tape in Fig. 55.

It will be assumed that when processing the
calls for a particular district the reader senses
the. end-of-tape entries on the tape and en-
counters a changed district frame number in-
dicative of calls from a different recorder. If
this district frame number is, for example, to
be changed to “15,” then when the reader relays
are operated as previously described, circuits will
be established through the upper windings of
the TF{ and UF5 relays of Fig. 88 in the man-
ner previously described. Relay TF{, having been
previously operated, the reclosure of the operat-
Ing circuit through its upper winding is without
effect. However, when relay UF5 operates, it
opens at its No. 2 back contact the previously
traced locking circuit for relay UF4 which there-
upon releases, and closes at its No. 2 front con-
tact a locking circuit for itself which may bhe
traced from battery through resistor 3801, over
the No. 2 back contacts of relays UF9 . . . UFS,
the No. 2 front contact, lower winding and No.

. 3 front contact of relay UF5, the No. 3 back
contacts of relays UF4 . .. UF0 and conductor
3806 to ground over the No. 1 contacts of relay
ON3 of Fig. 40. At the time the TFI and UF5
relays operated, relays TFC and UFC also op-
erated as previously described to advance the
reader.

The circuit paths between the TF- and FT-
relays of Figs. 38 and 39 and the UF- and FU-
relays are arranged so that when a new district
frame number is recorded on the TF- and UF-
relays of Fig. 38, and the TF- and UF- relays
previously operated are released, the check cir-
cuit over which the SW relay of Fig. 40 was op-
erated is opened and such relay then releases.
It will be recalled that the circuit for relay SW
was previously traced from battery through the
winding of such relay, the No. 3 contacts of relay
OFN, the No. 5 contacts of relay LK, conductor
4008, the No. 2 back contacts of relays FU$
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FUS to conductor 3902, and is now open at the
No. 4 contacts of relay UF4 of Fig. 38, which
relay has now released and relay SW will there-
fore release. A circuit is then established from
ground over the No. 3 back contact of relay CG,
the No. 3 back contact of relay SW, the No. 3
contacts of relay L0, conductor 4021 of cable
4020, the No. 1 back contact of relay WOR of
Fig. 13 and conductor 1306 to battery through
the winding of relay STLA of Fig. '14. Relay
STLA thereupon operates and locks over its No.
5 contacts, the normal contacts of relay STLR,
conductor 1408, the No. 1 back contact of relay
CC and to ground over the No. 9 contacts of relay
GC. The operation of relay STLA at this time
indicates that a new district frame number has
been recorded on the TF- and UF- relays of
Fig. 38 and that there may be straddle calls to
be processed. Relay STLA also establishes a
circuit from ground over its No. 6 contacts and
conductor 1410, through the winding of relay
STLB of Fig. 17. Relay STLB, in turn, estab-
lishes a circuit from ground over its No. 3 con-
tacts, conductor 1754, the No. 11 contacts of relay
P10, conductor 651 and through the winding of
relay BLK of Fig. 17 to battery, whereupon relay
BLK operates.

The circuits of Figs. 38 and 39 are so arranged
that the new district frame number will be re-
corded on the TF- and UF- relays while the
previous distriet frame number will still be re-
corded by the FT- and FU- relays of Fig. 39.
This arrangement is required, as will be described
later since it is necessary that the circuits be in
& position to print a straddle call ticket with the
previous district frame number and then permit
the circuits to progress and print another straddle
call ticket with the new frame number.

Straddle call-disconnect time entry only

It will now be assumed that just before sensing
the end-of-tape entries a disconnect time entry
has been sensed. The end-of-tape entries on the
adjoined ends of the two tapes are sensed in the

‘manner previously described and, in sensing the

second district frame number entry, the STLA
relay is operated as just described. Under this
condition the operation of the STLA relay would

indicate that the disconnect time call element

should be printed as a part of a straddle eall.
Although the new district frame entry is en-
countered in the second end-of-tape entry the
circuits will progress through the sensing and
recording of the hour and day entries before
any action is taken. However, when the reader
senses the month entry of the second group of
end-of-tape entries, the A3 reader relay of Fig.
5 will be operated and a check circuit will be es-
tablished as previously traced over contacts of
the operated reader relays of Figs. 7,8, 9 and 10,
operated for the digits of the month entry, to
conductor 902 of cable 900, thence over the No.
2 front contact of relay STLA, conductor - | 409,
the No. 6 back contact of relay CLR, the No. 1
back eontact of relay ANR, the No. 3 contacts
of relay DSR, which has operated following the
sensing of the disconnect entry, conductor (319
and to battery through the winding of relay DIS
of Fig. 15. Relay DIS thereupon operates and
locks over its No. 2 contacts, the No. 1 back con-
tact of relay PR, conductor 1140 and to ground
over the No. 1 alternate contacts of relay PS of
Fig. 17 as soon as relay PS operates. Relay DIS
opens at its No. 2 normal contacts the circuit
previously fraced from the C9 cam -contacts of
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the reader to the contacts of the A- reader relays
of Fig. b5, to stop the progress of the reader and
to establish a circuit from ground over its No.
1 contacts, conductor 15%4:-and through the wind-
ings of connector relays.P9 and Pi0 of Fig. 45.

Relay PI0, over its No. 12 contacts and con-
ductors 1702 and 1806, establishes the previously
traced circuit for relay PS of Fig. 17, which oper-
ates to initiate the printing of a ticket. In ter-
minal position two:of the printer .control switch
PC an asterisk is printed on the ticket in the
‘manner previously described, after which the
control switch PC :advances to terminal position
three, With relay STLB operated, indicative cf
'a straddle call, the:message ticketer is controlled
to print the digit “5” as the second ‘character on
the ticket. The printer -control switch PC then
progresses into terminal position four, in which
position a digit is printed-on the ticket indicative
of the trouble or -no-trouble condition, after
‘which the printer control:switch advances to ter-
‘minal position five. With relay P9 operated, a
circuit is now established fromground over the
No. 1 normal contacts of relay PM, the brush
-and No. 5 terminal of switch :arc PCi, conductor
‘112, the No. 6 contacts of ‘connector relay P39
-and conductor 1109 to ‘the asterisk segment of
the ticketer <distributor, whereby the message
-ticketer is controlled-to print an asterisk on the
“ticket. ‘As the printer control switch PC advances
through terminal positions six and seven, cir-
cuits are established over the Nos. 5 and 4 con-
tacts of relay P9 whereby ithe :message ‘ticketer
is controlled to print two other asterisks on the
ticket, after which the control switch is-advanced
-into terminal position .eight. Thus three
-asterisks are printed on the ticket as the fourth,
fifth and sixth characters :in place of the type,
index and party entries. In terminal position
eight the ticketer is controlled in the manner
previously described to print-a dash on the ticket,
following which the printer control switch is ad-
vanced into terminal position nine.

In terminal positions nine and ten, circuits are
extended over conductors 1716 and {711, the
.Nos. 2 and 3 contacts of relay P9,.conductors 4511
and 4512 of cable 4510, over contacts of relays
of the “District tens disconnect time” and “Dis-
triet units disconnect time” regisfers of Fig. 27
to conductors extending to segments of the
ticketer distributor whereby the ticketer is con-
trolled to print on the ticket the tens and units
digits of the district involved in the connection.
When the printer control switch PC.reaches ter-
minal position eleven, the disconnect time reg-
ister relays are released as previously described
and, with relay L.SA operated, a circuit is estab-
lished from ground .over the normal No. 1 con-
tacts of relay PM, the brush and No. 11 terminal
of switch arc PCI, conductor {72i, the No. 1
contacts of relay P9, conducter 181 of cable 1810
and thence over-the No. 6 contacts of relay FT{
of Pig. 39, assumed to be operated, and conductor
{ to seement | of the ticketer distributor, where-
upon the ticketer is controlled to print the tens
digit “1” of the district frame number on the
ticket and the printer control switch is advanced
into terminal position twelve.

In terminal position twelve. the circuit previ-
ously traced over conductor 1812 of cable 1810
and the No. € contacts of operated relay FU4 of
Fig. 39 to the segment 4 of the ficketer distributor
is established to cause the message ticketer to
print the units .digit “4” .of the district frame
number on the ticket and the printer -control
switch is then advanced into terminal position
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thirteen. It will be noted that the district frame
number “14” is the number of the frame regis-
tered when the district frame number entry on
the first end of the tape was sensed, that is, when
processing of the tape was started. With the
control switch in terminal position thirteen, a
dash is printed on the ticket in the manner
previously described.

Following the printing of a dash as the twelfth
character on the ticket and the advance of the
‘eontrel switch through terminal positions four-
teen to ‘eighteen, inclusive, circuits are estab-
lished over conductors 1723 to ‘1727, the Nos. 7
to 11 contacts of relay P9 and conductor 1T09
to the asterisk segmernt of the ticketer distribu-
tor, whereby the ticketer is controlled to print
asterisks on the ticket as the thirteenth to seven-
teenth characters. As the printer control switch

PC progresses through terminal positions nine-

teen to twenty-four, inclusive, a dash followed by

the day tens and units digits, the hour tens and

units digits, ‘the minute tens, units and tenths
digits and then followed by a further dash, are
printed on the ticket as the eighteenth through
twenty-sixth characters. "The information for
printing the day, hour and minutes digits is se-

-cured through the operation of connector relay

Pi0, over conductors 1728 to 17134, inclusive, the
Nos. 1 to 7 contacts of relay PI8, conductors of
cable 2510 and 2820, contacts of relays of the
minutes tens, units and tenths disconnect time
registers of Fig. 28 and contacts of relays of the

‘hour tens and units disconnect time registers of
Fig. 25, thence over conductors extending to seg-

ments of the ticketer distributor of Pig. 45.
Following the printing of this information on
the ticket the printer control switch PC advances

into terminal position “twenty-eight, in which

position the ticket cutting magnet CUT is oper-
ated to ‘cut the previously prepared ticket from
the tape, whereupon the control switch advances
to terminal position twenty-nine. As the switch

passes through terminal positions twenty-nine

to thirty-one, circuits are established over con-
ductors 1738, 1737 and 1738 and the Nos. 8, 9
and 10 contacts of relay Pi0 to conductor {709
extending to the asterisk segment of the ticketer
distributor, whereupon the ticketer is controlled
to print asterisks as the twenty-seventh, twenty-
eichth and twenty-ninth characters on the
ticket. "When, thereafter, the printer control
switch PC advances into terminal position thirty-
‘two, a circuit is established which may be traced
from ground over the No. 1 normal contacts of
relay PM, the brush and No. 32 terminal of
switeh arc PC4, the No. 3 contacts of relay BLK
and conductor 1709, to the asterisk segment of
the ticketer distributor, whereby the ticketer is
controlled to print a terminating asterisk on
the ticket.

With the brushes of switch PC in their thirty~
third terminal position and relay BLK operated,
the previously traced circuit for relay PR of
Fig. 13 is established and relay PR operates,
locks as previously described and establishes a
circuit from battery through the winding of
relay STLD, over the No. 4 back contact of
relay STLC, conductor {411, the No. 7.front con-
tact of relay PR, coenductor 1397 and to ground
over the No. 7 contacts of relay STLA. Relay
STLD operates and locks over its No. 2 contacts
to ground on conductor 1307 as an indication that
the partial call before the end of tape entries has
been printed.

Relay STLD, upon operating, establishes a
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circuit from ground over the No. 7 contacts of
relay STLA, the No. 1 contacts of relay STLD,
the No. 1 back contact of relay STLC, conductor
l:3’23, the No. 1 normal contacts of relay WOR of
Fig. 13, conductor 4022 of cable 4020 and to
hqttery through the winding of relay W0 of
Fig. 40. Relay W0 operates and opens the cir-
_cuit of relay OFN which releases, in turn releas-
Ing relays LK and 18 and the FTi and FU4
relays which registered the brevious district
frame number. With relay W0 operated and
relay 10 released, a circuit is established from
ground over the No. 2 back contact of relay L0,
the No. 2 contacts of relay W0 and conductor
.4023 of cable 4020 to battery through the wind-
ing of relay WOR of Fig. 13, whereupon such
relay operates, locks over its No. 2 alternate
contacts and conducter 1323 to ground over the
No. 7 contacts of relay STLA and, at its No. 2
normal contacts, opens the circuit of relay Wi
of Fig. 40 which latter relay releases and again
establishes the circuit of relay OFN. With relay
OFN reoperated and the FU- and FT- relays
all released, the previously traced circuit foi
relay CG of Fig. 40 is closed and such relay
reoperates, in turn reoperating relays OG and
OGI. With relay TFI operated, the previously
traced circuit for relay FT{ is reestablished.
With relay UF5 now operated (since the uhits
digit of the district frame number has been
changed to “5”) g circuit is established for
register relay ¥FUS from battery through the
winding of relay FUS, conductor 3915, the No. §
contacts of relay OG, the No. 1 contacts of relay
UF5 and conductor 3807 to ground over the
No. 2 contacts of relay OFN. The operated relays
FTI and UF5 now register the new frame num-
ber “15.” Subsequent calls will now be printed
with the new district frame number.

Relay PR, upon operating, also establishes the
circuit of relay RL of Fig. 14 which operates
and releases relays RAD, RDS, RLT, RLCB and
RCLA of Fig. 14; the latter relays open the
locking circuits of the operated disconnect time
register relays. The release of the disconnect
time register relays establishes the previously
traced circuit for check relay RCK3 and causes
the release of relay DSR. Since no answer time
line entry and elapsed time registrations have
been made, check relays RCKI, RCK? and RCK2
will be operated and, with all of the RCK-~ relays
now operated, the circuits will function as pre-
viously described to advance the reader under
the control of the synchronizing relays into a
bosition for sensing the first call entry following
the end of tape entries.

When the reader has been advanced and the
synchronizing relay SYMB has been operated,
the locking circuit of relay DIS is opened and
such relay releases, in turn releasing relays Pe
and PI0 of Fig. 45 followed by the release of
relays PR and PS. A circuit is now established
from battery through the winding of relay STLC,
the No. 3 contacts of relay STLD, conductor
1412, the No. 7 back contacts of relay PR, con-
ductor 1307 to ground over the No. 7 contacts of
relay STLA. Relay STLC thereupon operates
and locks to ground over conductor 1307 pre-
" paratory to enabling the printing of a second
straddle ticket if found necessary.

It will now be assumed that the first entry
encountered is an answer-time entry and that
this entry is then followed by a calling line entry.
Under this condition, with relay STLA operated
to indicate that such entries are a part of a
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straddle call, the circuits will progress as pre-

‘viously described to sense the answer time entry,

but this entry will be registered by the relays
of the disconnect time registers of Figs. 25 to 30,
inclusive, following which relay DSR of Fig. 13
will be operated. 'The reader will then be
advanced into position for sensing the first line
of the calling line entry which will be registered
on the line entry digit registers of Figs. 40, 41
and 42 in the manner previously described.
When the registration has been completed, relay
CLR of Fig. 13 will be operated. Since no relays
of the answer time registers of Figs. 19 to 24 have
been operated, check relay RCK2 of Fig. 15 will
not be operated at this time and a circuit will
be established for relay ND as previously traced.
Relay ND will, in turn, cause the operation of
relays PB, P8 and PS. The circuits will then
function as previously described for a call on
which the disconnect time enfry was not placed
on the tape except that, with relays STLA and
STLB operated, the second character printed
on the ticket will be the digit “5” indicative of
the fact that the call is a part of a straddle call.

‘When all of the lines of the call line entry have
been sensed and the printing of the ticket has
been completed, relay PR of Fig. 15 operates to
establish a circuit from ground over the No. 7 con-
tacts of relay STLA of Fig. 14, conductor 1301,
the No. 7 front contact of relay PR, conductor
{411, the No. 3 contacts of relay STLC and to
battery through the winding of relay STLR,
which relay operates and opens the locking eir-
cuit of relay STLA. Relay STLA then releasss,
in turn permitting the release of relays STLB,
STLC, STLD and STLR. Relay PR, upon operat-
ing, also opens the locking circuit of relay ND
which releases, in turn releasing relays P8 and
P6 of Fig. 18 which, in turn, release relays PS
and PR. In the manner previously described,
the operation of relay PR, through the operation
of the synchronizing relays, has caused the ad-
vance of the reader.

Straddle call calling line entry only

It will now be assumed that just after sensing
the end-of-tape entries as just described, a call-
ing line entry is sensed. In other words there
are no disconnect and answer time entries on
the tape relating to the same call. With relay
STLA operated as described to indicate a strad-
dle call, the circuits will function as previously
described to sense the first line of the calling line
entry and to cause the operation of relays of the
line entry registers of Figs. 40, 41 and 42, follow~
ing which relay CLR of Fig. 13 will be operated.
Since no relays of the disconnect and answer
time registers of Figs. 19 to 30, inclusive, have
been operated, relays DSR and ANR of Fig. 13
will not be operated. As a consequence, relay
CL of Fig. 15 is operated in the manner pre-
viously described. The circuits will then func-
tion as previously described for a “don’t-answer”
or “busy” line call except that, with relays STLA
and STLB operated, the second character printed
on the ticket will be the digit “5” to indicate that
the call was a straddle call. The operation of re~
lay PR, upon the completion of the printing of the
ticket, will cause the operation of relay STLR,
followed by the release of relays STLA, STLB,
STLC, STLD and STLR, the release of relay CL
followed by the release of relays P3 and P4 of
Fig. 18 and the release of relays PS and PR. In
the manner previously described the operation
of relay PR, through fthe operation of the syn-
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chronizing relays, has:caused the advance of the
reader..

Straddle call—disconnect and answer time
entries only

In the previous discussion it has been assumed
that the entry just preceding the end-of-tape en-
tries, including the old. district. frame number
entry, was a disconnect entry. It will now be
assumed that just before sensing the end-of-tape
entries, a disccnnect time entry is encountered
followed by an answer time entry. Under this
condition the operation: of the STLA relay in
response to the change in the district frame num-
ber will indicate that the data relevant.to the time
when the call was made and the completed
elapsed time should be printed on a ticket as a
part of a straddle call. 'The circuits will. then
progress through the sensing and recording cf
the. hour and day entries of the second group of
end of tape entries as previously described before
any action is taken with: respect to the straddle
call. However, when the reader senses the month
entry of the seecond. group, the A3 reader relay
of Fig. 5 will be operated. together with: the reader
relays of Figs. 7 to 19, inclusive, and a check cir-
cuit will be established as previously traced over
contacts. of the reader relays operated for the
digits of the month entry, to conductor 962 of
cable 900, thence over the No. 2. front contact
of relay STLA, conductor (409, the No. 6. back
contact of relay CLR, the No. 1 front contact of
relay ANR, which. cperated following the sensing
of the answer time entry, the No. 4 contacts of
relay DSR, which operated. following the sensing
of the disconnect time enfry, conductor (3280,
the No. 2 contacts. of relay CKB.of Fig. 15; which
operated as previously described upon the com-
pletion of the computation of the elapsed time,
and. to battery through: the. winding of relay AD.
Relay AD thereupon operates, locks. over its No.
2. front contact and the No. 1 back contact of
relay PR. to- ground on conductor (140, as soon
as relay PS of Fig. 17 becomes operated, opens
at.its No. 2 normal confacts the circuit previously

traced from the C9 cam contacts of the reader *

to. the contacts of the A-reader relays of Fig. 5
to stop the progress of the reader, and establishes
a circuit from ground over its No. 1 contacts and
conductor 1555 through the windings of connec-
tor relays PT and P8 of Fig. 45 to batfery.
Relay P8, over its No. 12 contacts and conduc~
tors. 1702 and 1886, establishes the previously
traced circuit for relay PS of Pig. 17 which oper-
ates to initiate the printing- of & ticket. Tnder

the control of relays P7 and P8 and the printer o:

contrel switeh PC, the message ticketer is oper-
ated to- print the first twenty-six characters on
the ticket in the manner previously described
in-connection with & straddle call for & disconnect
time: entry only, except that as the printer con-
trol switch PC passes through terminal positions
twenty throeugh twenty-six, inclusive, the control
circuits established over contacts Nos. 1 to 7 of
relay P8 are completed over conductors of cable
1828, contacts: of relays cf the day tens and units
answer time registers, hour tens-and units answer
time registers of Figs. 19 and 20, over conductors

of cable £838 and contacts of relays of the minute

tens, units and tenths answer time registers of

Figs. 22; 23 and 24 and. cenductors extending to

segments of the ticketer distributor of Fig. 45.
Following the printing: of this information on

the ticket the printer-control switch.PC advances:
through terminal positions fwenty-seven: and
twenty-eight. In the former position: it controls:
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the printing of a dash on the ticket as the
twenty-sixth character and in the latter posi=
tion it controls. the magnet CUT to cut the
previously printed ticket from the tape, where-
upon the control switch advances into terminal
position twenty-nine. As the. switch passes
through. terminal positions twenty-nine through
thirty-one,. circuits are established over con-
ductors: 1736, 1131 and 1738, the Nos. 8, 9 and
10 contacts of relay P8 and conductors of cable
1840, thence over contacts of the elapsed time
register relays of Figs. 46 and 47 and conductors
extending to segments of the ticketer distributor,
whereby the ticketer is controlled to print the
tens, units: and tenths digits of the elapsed time
on: the ticket.

From this point the circuits function as de-
seribed: in connection with the previously dis-
cussed: straddle call.

Straddle call when calls of a varticular district
frame are processed alone

In: the previous discussion of straddle calls. it
was assumed that the. tape being processed con-
tained entries.of calls established over the district
trunks of more than one district frame so that
there was a change in the district frame number
during. the. processing. There are several con-
ditions. involving straddle calls when assembled
tapes involving the. same- district frame are
spliced together, the straddle calls being at the
end: and beginning of the tapes. These condi-
tions. are: the same as previously outlined.

To. care for these: straddle call conditions, the
assembler circuit is arranged to reperforate the
entry “386000” or skip: splice. entry between the
two groups of end-of-tape entries whenever the
units of the districtnumber changes: This opera-
tion oceurs in the. second district sort operation
of the assembler as set: forth in the application
of W. W. Carpenter and J. W. Gooderham here-
inhefore: referred to. It will first be assumed
that there is a. partial straddle call before the
tape splice and a. partial straddle call after the
splice and that the: entry before the splice was
a disconnect entry, When this entry is sensed,
the disconnect time entry register relays ars
operated as previously described and the reader
is- advanced over the end-of-tape entries into a
position to sense the next entry which, in this
case, will. be the “386000” or skip sblice entry.
When this entry is sensed, reader relays A3,
BiC, B2C, BIE, B2E, CIA, C2A, CIC, C2C, DA,
DB, EA, EB, FA and FB. will be operated.

With these relays operated, the circuit for
relay STCU of Fig. 13 will be established. This
circuit is established from ground over the con-
tacts. of reader cam C8, conductor 242 of cable
240, the No. 3 contacts of connector relay TD,
the No. 5. contacts of alarm relay AL, conductor
441, over the No. 5 contacis of operated relay
FA of Fig, 10, the No. 2 contacts of operated
relay FB, the No. 1 back ccntacts of relays FC,
FD and FE,; conductor 9f1, the No. 5 contacts
of operated relay EA of Fig. 9, the No. 2 con-
tacts of operated relay EB, the No. 1 back con-
tacts of relays EC, ED and ER, the No. 5 con-
tacts of operated relay DA, the No. 2 contacts
of operated relay DB, the No. 1 back contacts
of relays DC, DD and DE, conductor 912, the
No: b contacts of operated relay C2A of Fig. 8,
the No. 1 back contact of relay C2B, the No. 3
contacts of operated relay C2C, the No:. 1 back
contacts of relays €2D-and C2E, conductor 806,
the No. 6' back contact of relay BIA of Pig. 7,
the No. & back contact of relay BIB, the No. 8




2,558,477

127

contacts of operated relay BIC, the No. 2 back
contact of relay BID, the No. 2 contacts of oper-
ated relay BIE, conductor 801 of cable 900, 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
relay CL, the inner back contact of relay CC,
conductor 1501 of cable 1500, the No. 2 back
contact of reader relay Al, the No. 2 back con-
tact of relay LK2, the No., 2 back contact of
reader relay Al, 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
relay BiIC of Fig. 7, the No. 6 contacts of relay
BIE, conductor 707, the No. 4 contacts of relay
C2A of Fig. 8, the No. 5 contacts of relay C2C,
conductor 9809 of cable 900 and through the
wincing of relay STCU of Fig. 13 to battery.
Relay STCU operates, locks over its No. 4 con-
tacts through resistance {321, the No. 3 con-
tacts of relay GD, conductor {522 of cable 1500
to ground over the No. 2 back contact of relay
CEl of PFig. 5 and establishes a circuit from
ground over its No. 3 contacts and conductor
1306 to battery through the winding of relay
STLA.,

It has been assumed that the last call entry
sensed before the end of the tape record was
for a disconnect time entry and that following
the sensing of such entry relay DSR of Fig. 13
operated. Therefore, when relay STCU oper-
ates and extends ground from the No. 5 back
contact of relay PR, conductor 1555, the No. 2
contacts of relay STCU, conductor 1469, the No.
6 back contact of relay CLR, such circuit is
further extended over the No. 1 back contact of
relay ANR, the No. 3 contacts of operated relay
DSR, conductor 1319 and through the winding
of relay DIS of Fig. 15 to battery. Relay DIS3
then operates, locks as previously described
under the control of relay PR of Fig. 15 and
causes the operation of connector relays P8 and
P9 of Fig. 45 to set the ticketing circuit for
printing a straddle call. The printing of the
ticket then progresses in the manner previously
described and when the printing is completed
relay PR of Fig. 15 is operated to indicate the
fact. Relay PR causes the operation of relay
RL which: releases relays RDS, RLA, RLCA,
RAD, RLT and RLCB of Fig. 14 to, in turn, cause
the release of all operated register relays. When
the register relays become released, relays RCK{,
RCK2, RCK3 and RCEK4 will all be operated
and will cause the operation of relays LSA, LSB
and the synchronizing relays, as previously de-
scribed, to synchronize the circuits of the reader
and, when in step, to cause the advance of the
reader out of the skip splice entry position.

With relay PR operated, a circuit is estab-
lished from battery through the winding of relay
STLD, over the No. 4 back contact of relay
STLC, conductor i4il, the No. 7 front contact
of relay PR, conductor 1307 and to ground over
the No. 7 contacts of relay STLA. Relay STLD
thereupon operates and locks over its No. 2 con-
tacts to ground on conductor 1397. The opera-
tion of this relay indicates that the partial call
before the splice pattern has been printed.

- When the RSI and RS2 relays are operated
to cause the advance of the reader in response
to the operation of the synchronizing relays,
the relay RSI removes ground from conductor
243, thereby opening the shunt around the

reader cam contacts C8 so that the STP mag-

net of the reader is repeatedly operated over
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ground supplied by the cam contacts to advance
the reader step by step so long as relay RSI
is held operated. After the reader has been
advanced across any splice pattern that may
be on the tape and into position to read the
end-of-tape marker group entry “384” follow-
ing the splice pattern entries, the operation of
the cancel entry relay CEl of Fig. 5 in the man-
ner previously described will open the locking
circuit of relay STCU which will release, in turn
releasing relays RSI and RS2. The reader then
advances in the manner previously described
into the position for sensing the end-of-tape
month entry.

At this time relays CLR, ANR and DSR will
have released, and ground applied to conductor
802 over contacts of the reader relays in re-
sponse to sensing the month entry, is extended
over the No. 2 contacts of relay STLA, con-
ductor {409, the No. 6 back contact of relay
CLR, the No. 1 back contact of relay ANR, the
No. 2 back contact of relay DSR, conductor 1413
and to battery through the winding of relay
NUC. Relay NUC thereupon operates and es-
tablishes a circuit from ground over its No. 1
contacts, the No. 3 contfacts of relay STLA and
conductors 1515 and 624 to battery through the
windings of relays RS1 and RS2. These relays
operate to cause the advance of the reader into
position for sensing the first call entry on the
end of the new tape following the end of tape
entries.

When the reader has been advanced and the
synchronizing relay SYMB has operated, the
locking circuit of relay DIS is opened and relay
DIS releases, in turn releasing relays P8 and
P9 of Fig. 45, followed by the release of relay
PS and the release of relay PR. A circuit is
now established from battery through the wind-
ing of relay STLC, the No. 3 contacts of relay
STLD, conductor 1412, the No. 7 back contact
of relay PR, conductor i307 to ground over the
No. 7 contacts of relay STLA. Relay STLC
thereupon operates and locks to ground on con-
ductor 1307 preparatory to enabling the printing
of a second straddle call ticket if necessary.

It will be assumed that there is a straddle
call entry following the splice pattern, such as
a calling line entry. When this entry has been
sensed and registered in the calling line entry
registers of Figs. 40, 41 and 42, relay CLR will
be cperated and, in the manner previously de-
scribed, will cause the circuit for relay CL of
Fig. 15 to be established over front contacts of
relay CLR and normal contacts of relays ANR
and BSR. Relay CL will then proceed to con-
trol the ticketer in the manner previously
described. Since relays STLA and STLB are
both operated at this time the call will be printed
as a straddie call. After the completion of
printing, relay PR will be operated and a circuit
will be established from ground over conductor
1307, the No. 7 front contact of relay PR, con-
ductor (411, the No. 3 contacts of relay STLC
and through the winding of relay STLR to bat-
tery. Relay STLR will then operate, opening
the locking circuit of relay STLA which will
release, in turn releasing relay STLB so that no
further straddle calls will be printed following
the specific splice condition. It is necessary to
take the precaution described above to prevent
the printing of another straddle call ticket if
another calling line entry alone on g “busy” or
“don’t-answer” call entry is next encountered
in sensing the tape,
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If there is no partial call involved on the tape
before the splice pattern is encountered, reiays
CLR, ANR and DSR of Fig. 15 will all be normal.
When relay STCU operates in response to the
sensing of the ckip splice entry, a circuit is estab-
lished from ground over the No. 5 back contact
of relay PR, conductor §53§, the No. 2 contacts of
rélay STCU, the No. 6 bacK contact of relay CLR,
the No. 1 back contact of relay ANR, the No. 2
back contact of relay DSR, conductor 14{3 and to
battery through the winding of the “no uncom-
pleted call” relay NUC of Fig. 14. Such relay
operates and establishes a circuit from ground
over its No. 3 contacts and to battery through the
winding of relay STLC which operates and locks
to ground over the No. 7 contacts of relay STLA.
Also, relay NUC establishes a circuit from ground
over its No. 1 contacts, the No. 3 contacts of relay
STLA, conductor 1545 of cable 1588, conductor
624 and to'battery throuzh the windings of relays
RSt and RS2 of Fig. 4, to cause the advance of
the reader over the splice pattern entries and the
following end-of-tape entriés on the next tape
preparatory to sensing the next entry on such
tape in the manner previously described. If a
patrial call is found on the tape after the splice
pattern, the CLR or the CLR and DSR relays
will be operated and the partial straddle call will
be printed on the ticket in the manner previously
déscribed.

When the eall processed after the splice pattern
is' & complete call and relay STLA operated in
response to sensing the skip splice entry, the
réader will be advarniced as just described fo the
first entry following the end-of-tape entries, and
if it be assumed thit these entries are for a com-
plete call, relays DSR, ANR and CLR will all be
operated and will ciose the cireuit for relay CC
as previously describéd. Reldy CC, upon operat-
ing, will then open the 1seking circuit for relay
STLA, following which all opéiated straddle call
relays STEB, STLC and STCU will be released
and the call will b¢ printed as a normal complete
call. .

Straddle calls due to transfer to am emergency
recorder at the originating office

The straddle call indication may be given upon
sensing the entry “385500” when a trouble condi-
tion at the central office has necessitated a trans-
fer to the emergency recorder, or upon sensing
tHe entry “385700” when a trouble condition at
the central office has arisen with respect -to the

master timing circuit getting out of synchronism’

so that- & transfer to the emergency recorder is
necessitated. When this transfer is made for
either reason while calls are in progress, straddle
calls will result on the tape, which must be printed
the same as other straddle calls. It will be as-
sumed that the last entry on the tape prior tothe
transfer was a disconnect time entry which, upon
being sensed, has resulted in the operation of re-
lay DSR of Fig. 13.

When the trouble entry 385500 is present, it will
be found following the end-of-tape entry for the
district frame number. When the entry is sensed,
the reader relays A3, BIC, B2C, BIE, B2E, CIC,
C2C, CID, C2D, DC, DD, EA, EB, FA and FB will

be :operated in the manner previously described

arid a check circuit is established upon the closure
of ‘the C9 reader contacts, which exténds from
ground over such contacts, thence as traced to

conductor 44(, the No. 5 contacts of operated.
relay EA of Fig. 10, the No. 2 contacts of operdted.

relay FB, the No. 1 back contacts of relays FC,

10

15

20

25

30

40

50

55

60

65

70

130

FD and FE, conductor §i{, the No. 5 contacts of
operated relay EA of Fig, 7, the No. 2 contacts of
operated relay EB, the No. 1 back contacts of
relays EC, ED and EE, the No. 6 back contact of
relay DA, the No. 8 back contact of relay DB, the
No. 8 contacts of operated relay DC, the No. 3
contacts of operated relay DD, the No, 1 back
contact of relay DE, conductor §i2, the No. 6 back
contact of relay C2A of Fig. 8§, the No. 8 back
contact of relay C2B, the No. 8 contacts of oper-
ated relay C2C, the No. 3 contacts of operated
relay C2D, the No. 1 back contact of relay C2E,
conductor 886, 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 BIC,
the No. 2 back contact of relay BID, the No. 2
contacts of operated relay BIE, thence as previ-
ously traced to conductor 581 of cable 1580, the
No. 2 back contact of rzader relay Ai of Fig. 5,
the No. 2 back contact of relay LK2, the No. 4
contacts of operated reader relay A3, the No. 3
back contact of relay A2, conductor 563, the No. 7
contacts of cperated relay BIC of Fig, 7, the No.
6 contacts of operated relay BIE, conductor 1087,
the No. 6 contacts of operated relay CZC of Fig. 8,
the No. 6 contacts of operated relay C2D, con-
ductor 8{0, No. 6 contacts of operated relay DC
of Fig. 9, the WNo. 6 contacts of operated relay DD,
conductor 983 of cable 922 and to battery through
the winding of relay TE{ of Fig. 13. Relay TEI
thereupon operates and establishes the circuit
for relay STLA of Fig. 14, which circuit may be
traced from ground over the No. 4 contacts of
relay TEI and conductor 1308, through the wind-
ing of relay STLA to battery. Relay STLA there-
upon operates and locks over its No. 5 contacts,
theé back contact of relay STLR, conductor 1408,
the No. 1 back contact of relay CC and to ground
over the No. 9 contacts of relay GC. Relay TEI
also establishes an obvious circuit for relay TE2
which operates and locks over its No. 2 contacts
and céonductor {387 to ground over the No. 7 con-
tacts of relay STLA. As previously described,
relay TE2 connects the trouble lead {811 extend~
ing from the message ticketer, over its No. 1 front
contact and conductor 5 of cable 1318, to the seg-
ment § of the ticketer distributor so that when,
later, the ticketer is operated to print the third
character on the straddle call ticket, it will print
a digit “5” for such character.

When the reader relay A3 operates as just de-
scribed, the previously fraced circuit for relay
LKI{ ig also established and this relay operates
and locks under the joint control of relays RS2
and L2A.

Relay TE{, upon operating, establishes a cir-
cuit from ground over its No. 1 contacts, con-
ductor 1368, the No. 3 contacts of relay STLA,
conductor [515 of cable 1808, conductor 624 and
to battery through the windings of relays RSI
and RS2 of Fig. 4. Relay TEI also establishes
a circuit from ground over its No. 2 contacts,
conductor 1309, the No. 4 contacts of relay STLA,
conductor 694 of cable 600 and to battery through
the winding of relay L2A of Fig. 6. As previ-
ously described, the operation of relays RSI,
RS2 is effective to cause the advance of the
reader. When the reader advances, the reader
relays release, in turn releasing relay TEI which,
in turn, releases relays RS1, RS2 and LK1 fol-
lowed by the release of relay L2A. Relay TE2,
however, remains operated under the control of
relay STLA.

When the reader has thereafter been advanced
into position for sensing the end-of-tape month
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entry and the reader relays are operated in the
manner previously described, ground is applied
over conductor 992, the No. 2 front contact of
relay STLA, conductor 1488, the No. 6 back con-
tact of relay CLR, the No. 1 back contact of relay
ANR, the No. 3 contacts of relay DSR, which
operated in response to sensing the disconnect
time entry, conductor 1318 and to battery
through the winding of relay DIS of Fig. 15.
Relay DIS then functions to cause the operation
of connector relays P9 and P19 of Fig. 45 to start
the message ticketer to print the straddle call in
the manner previously described.

After the printing has been completed and
relay PR has operated, the disconnect time
register relays are released and the reader is ad-
vanced under the control of the synchronizing
relays as previously described. The reader is
then advanced over the marker group and dis-

trict frame enfries into the position for sensing :

the 385500 entry which has also been inserted in
the end-of-tape entries of the new tape. That is,
the records on the tape when the circuits were
transferred back from the emergency recorder

cause relay TEI to again function to advance the -

reader. The reader is then advanced in the
manner previously described into the next posi-
tion in which the hour entry will be sensed.
From this point the reader advances as previ-
ously described into position for sensing the first
call entry on the new tape. Following the
sensing of this entry, relay STLR will become
operated to release all operated STL relays, relay
STLA, in turn, releasing relay TE2.

The entry for the trouble arising from the
master timing circuit being out of synchronism,
on which trouble condition the circuits were
transferred at the originating office to the
emergency recorder, will be placed on the tape
following the end-of-tape district frame entry.
As previously stated, the punchings across the
tape for this trouble entry will be for the digits
“385700.” When this entry is sensed, reader
relays A3, BIC, B2C, BIE, B2E, CIC, C2C, CiD,
C2D, DB, DC, EA, EB, FA and FB are operated
in the manner previously described, and a check
circuit is established upon the closure of the C9
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reader contacts which extends as previously -

traced over contacts of the F and E reader relay
groups to the No. 6 contacts of relay DA of Fig.
9, the No. 7 contacts of operated relay DB, the
No. 3 contacts of operated relay DC, the No. 1
back contacts of relays DD and DE, thence as
traced to conductor 810, the No. 3 contacts of
operated relay DB, the No. 4 contacts of op-
erated relay DC, conductor 906 of cable 990 and
to battery through the winding of relay TECI
of Fig. 13. Relay TECI operates and establishes
the previously traced circuit for relay STLA of
Fig. 14, which locks under the control of relay
STLR. Relay TECI also establishes an obvious
circuit for relay TEC2 which locks over its No. 2
contacts to ground applied to conductor 13071
over the No. 7 contacts of relay STLA. As pre-
viously described, relay TEC2 connects the
trouble lead (311 extending from the meszage
ticketer, over its No. 1 front contact and con-
ductor T of cable 1310 to segment T of the
ticketer distributor so that when, later, the
ticketer is operated to print the third charac-
ter on the ticket it will print a digit “7” for such
character.

Relay TEC! also establishes a circuit from
ground over its No. 1 contacts, conductor 1308,
the No. 3 contacts of relay STLA, conductor {515
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of cable 1500, conductor 624 and to battery
through the windings of relays RSI and RS2 of
Fig. 4 and establishes a circuit from ground over
its No. 2 contacts, conductor 1309, the No. 4 con-
tacts of relay STLA, conductor §04 of cable 620
and to battery through the winding of relay L2A
of Fig. 6. As previously stated, the operation of
relays R8I, RS2 is effective to cause the advance
of the reader. When the reader advances, the
reader relays release, in turn releasing relay
TEC! which, in turn, releases relays RSI, RS2
and LE{, followed by the release of relay L2A.
Relay TECI, however, remains operated under
the control of relay STLA.

When the reader has thereafter been advanced

into the position for sensing the end-of-tape
month entry and the reader relays are operated
in the manner previously described, ground is
applied over conductor 802, the No. 2 front con-
tact of relay STLA, conductor (409, the No. 6
back contact of relay CLR, the No. 1 back con-
tact of relay ANR, the No. 3 contacts of relay
DSR, which operated in response to sensing the
disconnect time entry, conductor 1318 and to
battery through the winding of relay DIS of Fig.
15. Relay DIS then functions to cause the opera-
tion of connector relays P9 and PI0 of Fig. 45 to
start the message ticketer to print the straddle
call in the manner previously described.
After the printing has been completed and re-
lay PR has operated, the disconnect time register
relays are released and the reader is advanced
under the control of the synchronizing relays as
previously described. The reader is then ad-
vanced over the marker group and district frame
entries into the position for sensing the “385700”
entry which was inserted in the end-of-tape en-
tries of the new tape. Relay TEC| again func-
tions to advance the reader as previously de-
scribed. The reader is then advanced in the man-
ner previously described into the next position
in which the hour entry will be sensed. From this
point the reader advances as previously described
into position for sensing the first call entry on the
new tape. Following the printing of a ticket for
this entry, relay STLR will become operated as
breviously described to release all operated
STL-relays, relay STLA in turn releasing relay
TEC2.

Straddle calls—processing first or last tape

In processing the first tape of a series for a
billing period, the first entry which is en-
countered on the tape following the end of tape
entries may, for example, be an answer time en-
try or an initial entry. In such a case, a ticket
should be printed for a partial or straddle call.
It will be recalled that to start the processing of
tapes, the attendant operated the start key ST
of Fig. 6, resulting in the operation of relays STI,
ST2 and TD. When relay TD operated, a circuit
was established from ground over its No. 2 con-
tacts, conductor 1523 of cable 1500, the No. 1
back contact of relay GD of Fig. 13, prior to the
operation of the latter relay, conductor (414 and
to battery through the winding of relay STLE
of Fig. 14. Relay STLE operated and locked
over its No. 1 contacts, conductor {415, the No. 1
back contact of relay CLR and to ground on con-
ductor (523 whereby relay STLE remains op-
erated after the operation of relay GD and un-
til relay CLR becomes operated.

When the reader processes the first of the end
of tape entries, that is the marker group entry,
the CEl relay of Fig, 5 is operated in the manner
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previously described, resulting in the establish-
ment of a circuit for relay STLA of Fig. 14, which
circuit may be traced from battery through its
winding, the No. 2 contacts of relay STLE, con-
ductor 1524 of cable 1589, the No. 3 contacts of
relay CEI, conductor £525 of cable 1580 and to
ground over the No. 9 contacts of relay GC. Re-
lay STLA thereupon operates and locks as previ-
ously described under the control of relay STLR.
The circuits then function as previously described
to sense the remaining end of tape entries, relay
NUC of Fig. 14 operating in response to the sens-
ing of the end of tape month entry since, at this
time, relay STLA is operated. Relay NUC, upon
operating, causes the advance of the reader and
the operation of relay STLC as previously de-
scribed, the operation of relay STLC being in-
dicative of the fact that only one straddle cail
ticket need be printed. The reader then pro-
ceeds to sense the next cntry on the tape which,
if it is an answer time entry, will cause such
entry to be registered on the disconnect time
registers, whereafter relay DSR of Fig. 13 will be
operated, the reader will pe advanced and the
following initial call entry will be sensed. The
latter will result in the operation of relay CLR
of Fig. 13 as previously described or, if the first
entry encountered after the end of tape entry is
an initial call entry, relay CLR will be operated
and relay DSR will not be operated. As previ-
ously described, the CL relay of Fig. 15 will be
operated if an initial entry only is encountered
or the ND relay of Fig. 15 will be operated if an
answer time and initial call entry are encountered.
The operation of either one of these relays will
result in the control of the message ticketer to
print the appropriate type of straddle call ticket.

Following the completion of printing when re-
lay PR operates and with relay STLC previously
operated, relay STLR is cperated to release relay
STLA, following which relays STLB, STLC and
STLR will release. When relay CLR operated,
the locking circuit of relay STLE was opened so
that now all of the straddle call relays are re-
leased. The message ticketer control circuit is
restored to normal by the release of relay PS
following the operaticn of relay PR. The reader
is advanced into a position to sense the next eall
entry in the manner previously described.

In processing the last tape, a skip splice entry
“386000” will be encountered just before the splice
pattern at the end of the tape. If a partial call
entry has been sensed just before the end of tape
entry, with the relay STCU operated, the circuits
will cause a ticket to be printed in accordance
with the partial call information registered when
the partial call entry or entries are sensed. Un-
der this condition the message ticketer circuits
are controlled in the manner previously described
under the subheading “Straddle call when calls
of a particular district frame are processed alone.”

Restoration of the circuit when processing is
completed

To restore the circuits when processing is com-
pleted, the attendant operates the release key
RILS of Fig. 6, thereby restoring relays STt and
ST2. Relay STI, upon releasing, opens the cir-
cuit of relay ACS of Fig. 5 and the circuit of relay
TD of Pig. 4, which relays release. Relay ACY,
upon releasing, opens the operating circuits of
all off-normal relays of the control circuit, which
release, in turn releasing any relays which may
be locked over their contacts, To stop the reader,
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the attendant opens the keys CP and MOT .of
Fig. 2.

‘While we have illustrated ocur invention in this
application with respect to a particular kind of
a telephone system, it is not limited to such ap-
plication nor to the specific arrangements dis-
closed therein. It will be evident to one skilled in
the art that many applications, arrangements
and modifications, other than those herein dis-
closed, are within the scope of the invention.

Further, the terms and expressions which have
been used in reference to the invention and its
limits are used as terms of description and not
of limitation, and we have no intention by the
use of such terms and expressions of excluding
thereby the equivalents of the features shown
and described or portions thereof, but, on the
contrary, intend to include therein any and all
equivalents and modifications which may be em-
ployed wtihout departing from the spirit of the
invention.

What is claimed is:

1. Reccrd controlled apparatus comprising in
combination with a device for sensing a record
containing thereon a plurality of entrics of dif-
ferent types, each line of any entry comprising
a plurality of items of information, of means
selectively responsive to the sensing of any cone
of said entries, a plurality of groups of register
means, means responsive to the selective oper-
ation of said first means in accordance with the
type of the entry which has been sensed, and
means controlled by said latier means for select-
ing one of said groups of register means and for
causing the selective operation of the register
means of the selected group in accordance with
the selective cperation of said first meauns.

2. Record controiled apparatus comprising in
combination with a device for sensing a record
containing thereon a plurality of entries of dif-
ferent types, each line of any eatry comprising
a, plurality of items of information, of groups
of reader relays corresponding to the number of
items of information, the relays of which groups
are selectively responsive to the sensing of any
one of said entries, a plurality of groups of reg-
ister relays, connector relays responsive to the
selective operation of said reader relays in ac-
cordance with the type of the entry which has
been sensed, and means controlled by said con-
nector relays for selecting one of said groups
of register relays and for causing the selective
operation of the relays of the selected group in
accordance with the selective operation of said
reader relays.

3. Record-controlled apparatus comprising in
combination with a device for sesnsing a record
containing thereon a plurality of entries of dif-
ferent types, each line of any entry comprising
a plurality of items of information, of groups
of reader relays corresponding to the number of
items of information, the relays of which groups
are selectively responsive to the sensing of any
one of said entries, a plurality of groups of reg-=
istering means, means responsive to the selective
operation of said reader relays in accordance

ith the type of the entry which has besn sensed
for selecting one of said groups of registering
means and for causing the selective operation of
the registering means of the selected group in
accordance with the selective operation of said
first means, a relay operative indicative of the
selective operation of said registering means,
and means controlled by said relay for advancing .
said sensing device for sensing the next entry
of said.record.
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4. Record-controlled apparati§ comprising: in
tombination with a device for sensing a record
containing thereon a plurality of entries of dif-
ferent types, of groups of reader relays, the
relays of which groups are selectively responsive
to the sensing of any one of said entries, relays
selectively responsive to the operation of a pre-
determined number of the relays of each of said
groups” for registering the type of entry which
has been sensed, meang responsive to the oper-
ation of one of said latter relays for advancing
said sensing device for semsing the next entry
of said record, a timing device, means for initiat-
ing the operation of said timing device at the
start of sensing of an entry, alarms, and an alarm
circuit relsy operated by said timing device at
the expiration of a predetermined interval for
arrcsting the operation of said sensing device
and for operating said alarms if said one relay
has failed to operate due to an improper oper-
aticn of said reader relays.

5. Record-controlled apparatus comprising in
compination with a device for sensing a record
containing thereon a plurality of entries of dii-
ferent types, of groups of reader relays, the
relays of which groups are selectively responsive
to the sensing of any one of said entries, a plu-
rality of registers each comprising a plurality of
groups of register relays, connector relays re-

sponsive to the operation of said reader relays

in accordance with the type of entry which hs
been senscd, means controlled by said connector
relays for selecting one of said registers and for
causing the selective operation of a predeter-
mined number of the relays of each group of the
selected register in accordance with the selec-
tive operation of said reader relays, a check relay
responsive if a predetermined number of relays
of each group of the selected register are oper-
ated to cause the advance of said sznsing device
for sensing the next entry on said record, a tim-
ing device, means for initiating the operation of
said timing device at the stari of sensing of an
entry, alarms, and an alarm relay operable by
said timing device at the expiration of a pre-
determined interval for arresting the operation
of said sensing device and for operating said
alarms if said check relay has failed to operate
due to an improper operation of the relays of
the selected register.

6. Record-contrelled apparatus comprising in
combination with a device for sensing a record
containing thereon a plurality of entries of dif-
ferent types including an entry of the hour when
transactions were in progress, each line of any
entry comprising a plurality of items of injor-
mation, of groups of reader relays corresponding
to the number of items of information, the relays
of which groups are selectively responsive to the
sensing of any one of said entrics, hour tens and
hour units inpub registers, connector relays re-
sponsive to the selective operatiocn of said reader
relays upon the sensing of said hour entry for
causing the selective operation of said hour tens
and said hour units input registers, memory
switches rospectively operative in response to
the selective operation of said hour tens and said
hour units registers, and hour tens and hour
units output registers selectively cperable in re-
sponse to the setting of said memory switches.

7. Record-controlled apparatus comprising in
combination with a device for sensing a record
containing thereon a plurality of entries of dif-
ferent types including an end-of-record entry of
the hour when transactions were in progress,
entries relating to a plurality of transactions and
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an interim entry of the hour when the recorded
transactions were in progress, of groups of reader
relays, the relays of which groups are selectively
responsive to the sensing of any one of said
entries, hour tens and hour units input registers,
connector relays responsive to the selective oper-
ation of said reader relays upon the sensing of
said end-of-record hour entry for causing the
selective opcration of said hour tens and said
rour units inpuj registers, memory switches op-
erative respectively in response to the selective
operation of said hour tens and said hour units
registers, hour tens and hour units output reg-
isters selectively operable in response to the set-
ting of said memory switches, connector relays
responsive to the selective operation of said
reader relays upon the sensing of said interim
hour entry, and means controlled by said latter
connector relays for reseiting =aid switches
whereby said output registers are reset to register
the tens and units digits of the preceding hour.

8. Record-controlled apparatus comprising in
combination with a device for sensing a record
containing thereon a plurality of entries of dif-
ferent types including an end-of-record entry
of the hour when transactions were in progress,
entries relating to a plurality of transactions and
an interim entry of the hour when the recorded
transactions were in progress, of groups of reader
relays, the relays of which groups are selectively
responsive to the sensing of any one of said
entries, hour tens and hour units input registers,
connector relays responsive to the selective oper-
ation of said reader relays upon the sensing of
said end-of-record hour entry for causing the
selective operation of said registers, memory
switches operative respectively in response to the
selective operation of said hour tens and said
hour units registers, hour tens and hour units
output registers selectively operable in response
to the setting of said memory switches, connector
relays responsive to the selective operation of said
reader relays upon the sensing of said interim
hour entry, means responsive to said latter con-
nector relays for checking the digits of the in-
terim hour entry with the digits of the pre-
viously registered hour entry, and means effec-
tive if the check determines the digits to be un-
changed for resetting said switches whereby said
output registers are reset to register the tens
and units digits of the preceding hour.

9. Record-controiled apparatus comprising in
combination with a device for sensing a record
containing thereon a plurality of entries of dif-
ferent types including an end-of-record entry
of the hour when transactions were in progress,
entries relating to a plurality of transactions and
an interim entry of the hour when the recorded
transactions were in progress, of groups of reader
relays, the relays of which groups are selectively
responsive to the s:nsing of any one of said
entries, hour tens and hour units input registers,
connector relays responsive to the selective oper-
ation of said reader relays upon the sensing of
said end-of-record hour entry for causing the
selective operation of said registers, memory
switches operative respectively in response to the
selective operation of said hour tens and said -
hour unifs registers, hour tens and hour units
output registers selectively operable in response
to the setting of said memory switches, connector
relays responsive to the selective operation of
said reader relays upon the sensing of said in-
terim hour entry, means controlled by said latter
connector relays for resetting said switches
whereby said output registers are reset to register
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‘the ‘tens and -units digits of the preceding hour,
a timing -device, means for ‘initiating the opera-
tion of said timing 'device in response to the
sensing -of said interim -hour entry, alarms, and
an alarm relay ‘operable by said timing device
‘at the expiration of -a predetermined interval
for arresting the operation of said sensing de-
‘vice .and for operating said alarms if said
-switches fail to.advance.

.10. Record-controlled apparatus comprising in
combination with a -device for sensing a record
ccontaining thereon a plurality of -entries of dif-
ferent types including the answer time and dis-
connect time entries for -a plurality of transac-

‘tions :and one or mecre -interim -entries .of the .

:hours "“when the recorded transactions were in
‘progress, of groups of rzader relays, the relays
of which ‘groups are selectively responsive to the
‘sensing ‘of any one of said entries, a first relay
operable in response to tie selective operation of
said reader relays upon sensing the disconnect
time entry of a-‘transaction, a second relay oper-
.able in-response to the. selective operation of said
reader.relays upon:sensing the answer time entry
for the same transaction, means operable in re-
ssponse to .the selective operation of said reader
relays ‘upon sensing each of said interim hour
‘entries, means for counting the number of oper-
-ations of said latter means intervening between
the operation of said first relay and said second
-relay, .and. means controlled by said latter means
for registering the number of changes in the
hour elapsing ‘during the reccrded transaction.

11. Record-centrolled apparatus comprising in
‘combination with a..device for sensing a record
-containing thereon a plurality of entries of dif-
ferent ‘types including the answer time and dis-
.connect ‘time entries for a plurality of trans-
actions and one .or more interim enfries of the
-hours when the reeorded transactions were in
progress, ‘'of groups ‘of reader relays, the relays
.of "'which groups. are selectively responsive to the
sensing of ‘any one of said entrizs, a first relay
‘operative in response to the selective operation
of said reader relays upon sensing the disconnect

time ientry of a transaction, a secoend relay oper- 4

‘able in response to the selective operation of
.said reader relays upon sensing the answer time
‘entry of the same transaction, means operable
in response ‘to the selective operation .of said
‘reader relays upon sensing each of said interim
hour entries, means for counting the number of
operations of ‘said latter means intervening be-
‘tween-the operation of said first and said second
relays for registering the number of changes in
the -hour elapsing during the recorded transac-
‘tion, -an -alarm relay, alarms, and medns con-
trolled by said counting means for operating said
-alarm relay -to arrest the operation of ‘said sens-
.ing-device and-for operating said alarms.if more
“than 'a predetermined number of changss in
‘the hour are counted.

12.‘Record-controlled apparatus comprising in
‘combinaticn with a device for sensing a record
containing thereon a plurality of entries of dif-
ferent ‘types including disconnect time and an-
swer time entries of a transaction and interven-
ing end-of-record hour entries if an originating
recorder was removed from and then returned
to service during the recording of the transac-
tion, of ‘grours ‘of 'reader relays, the relays of
which groups are:selectively responsive to the
sensing of ‘any one of said entries, a first relay
operable in “response to the selective operation
.of said reader relgys upon the sensing of said

-discenneet timez entry, means operable in -re-
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sponse to the selective operation of said reader
relays upon the sensing of the end-of-record
entry of the hour when the recorder was re-
moved from service if such entry is for an hour
different than that of the entry when the re-
corder was restored to service, and a register

relay jointly responsive to said first relay -and

said latter means for registering the elapse -of

:an hour during which the recorder was -out of

service.
13. Record-contrelled apparatus comprising-in
combination with a device for sensing -a record

.containing thereon a plurality of entries of dif-

ferent types including an entry of the day when
transactions were in progress, -each line of any
entry comprising a plurdlity of items of informa-
tion, of groups of reader relays corresponding
to the number of items of information, the relays
of ‘which groups are selectively responsive to -the
sensing of any one of said entries, day tens and
day units input registers, connector relays re-
sponsive to the selective operation of said reader
relays upon sensing said day entry for causing
the selective operation of -said registers, and -day
tens and day units output registers selectively
operable in response to the setting of said input
registers. .

14. Record-controlled apparatus comprising in
combination with a device for sensing-a record
containing thereon g plurality of entries of dif-
ferent types including entries of the day and hour
when transactions were in progress, of groups of
reader relays, the relays of which groups are
selectively responsive to the sensing of any one
of said entries, means responsive to the selective
operation of said reader relays upon the sensing
of entries of successive hours to retrogressively
register the tens and units digits of the hour when
transactions were in progress, day tens and day
units input registers, connector relays responsive
to the selective operation of said reader relays
upon sensing said day entries for causing -the
selective operation of said day tens and day units
registers, day tens and -day units output registers
selectively operable in response to the setting of
said input registers, and means controlled by said
latter means when said latter means is operated
in response to the change of the hour at midnight
to reset said day tens and day units output regis-
ters to register the tens and units digits of the
preceding day.

15, Record-controlled apparatus comprising in
combination with a device for sensing a record
containing thereon a plurality of entries of dif-
ferent types including entries of the day and hour
when transactions were in progress, of groups of
reader relays, the relays of which groups are
selectively responsive to the sensing of -any one
of said entries, hour tens and hour units memory
switches progressively operable in response to the

‘gélective operation of said reader relays upon the

sensing of entries for successive hours to retro-
gressively register the tens and units digits of the
hours when transactions were in progress, day
tens and day units input registers, connector
relays responsive to the selective operation of said
reader relays upon sensing said day entries for
causing the selective operation of said .day tens
and said day units registers, day tens and day
units output registers selectively operable in re~-
sponse to the setting of said input registers, and
means controlled by said switches when said
switches are set into a position fo register the
digits of the midnight hour to reset said day tens
and day units output registers to register the tens
and units digits of the preceding day.
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16. Record-confrolled apparatus comprising in
combination with a device for sensing a record
containing thereon a plurality of entries of dif-
ferent types including entries of the day and hour
when transactions were in progress, of groups of
reader relays, the relays of which groups are
selectively responsive to the sensing of any one
of said entries, means responsive to the selective
operation of said reader relays upon the sensing
of entries for successive hours to retrogressively
register the tens and units digits of the hour when
transactions were in progress, day tens and day
units inputb registers, connector relays responsive
to the selective operation of said reader relays
upon sensing said day entries for causing the
selective operation of said day tens and said day
units registers, day tens and day units output
registers selectively operable in response to the
selective operation of said input registers, and
relays operahble when said day units input register
registers the digit 0 and when said hour registers
have been set to register. the digits for the mid-
night hour to reset said day units output register
to register the units digit 9 and to reset said day
tens output register to register the next smaller
tens digit.

17. Record-controlled apparatus comprising in
combination with a device for sensing a record
containing thereon a plurality of entries of dif-
ferent types including entries of the day and hour
when transactions were in progress, of groups of
reader relays, the relays of which groups are
selectively responsive to the sensing of any one of
said entries, means responsive to the selective
operation of said reader relays upen the sensing
of entries for successive hours to retrogressively
register the tens and units digits of the hour when
transactions were in progress, day tens and day
units input registers, connector relays responsive
to the selective operation of said reader relays
upon sensing said day entries for causing the
selective operation of said day tens and said day
units registers, day tens and day units output
registers selectively operable in response to the
selective operation of said input registers, keys
operable in accordance with whether the month
during which the transactions were in progress
hasg 28, 30 or 31 days, and relay means controlled
by said keys when said day input registers have
been set to register the 01 day of a month and
when said hour registers have been set to register
the digits of the midnight hour to cause the day
tens and day unitg output registers to register
the day of the month as 28, 30 or 31 dependent
upon which key has been operated.

18. Record-controlled apparatus comprising in
combination with a device for sensing a record
containing thereon a plurality of entries of dif-
ferent types including entries of the numbers of
the district frames over which transactions have
been in progress, each line of any entry com-
prising & plurality of items of information, of
groups of reader relays corresponding to the
number of items of information, the relays of
which ,groups are selectively responsive to the
sensing of any one of said enfries, district frame
tens and district frame unitg input registers, con-
nector relays responsive to the sensing of said
district frame number entry for causing the selec-
tive operation of said registers and district frame
tens and district frame units output registers
selectively operable in response to the setting of
said input registers. :

19. Record-contrelled apparatus comprising in
combination with a device for sensing a record
containing thereon a plurality of entries of dif-
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ferent types including entries of the numbers of
the district frames over which transactions have
been in progress, each line of any entry com-
prising a plurality of items of information, of
groups of reader relays corresponding to the
number of items of information, the relays . of
which groups are selectively responsive to the
sensing of any cne of said entries, district frame
tens and district frame units input registers, con-
nector relays responsive to the sensing of a dis-
trict frame number entry for causing the selective
operation of said registers, district frame tens
and district frame units output registers selec-
tively operable in response to the setting of said
input registers, and means effective upon the re-
setting of the said reader relays upon the sensing
of the entry for a different frame number for re-
setting said input registers while maintaining
the said output registers in the previously set
condition whereby both the previous and the new
district frame numbers are registered.

20. Record-controlled apparatus comprising in
combination with a device for sensing a record
containing thereon a disconnect time entry and
an answer time entry for each of a plurality of
different transactions, of means responsive to the
sensing of each of the time entries for a particu-
lar transaction to make a registration of the digits
of each such entry, a computing circuit compris-
ing answer time and disconnect time registers,
means effective upon the completion of the regis-
tration of the digits of the disconnect time to
transfer such registration to the disconnect time
registers of said computing circuit, means effec-
tive upon the completion of the registration of
the digits of the answer time to transfer the com-
plements of the registered answer time digits to
the answer time registers of said computing cir-
cuit, circuits interconnected between the dis-
connect and answer time registers of said com-
puting circuit whereby the digits registered there-
in are added for securing the elapsed time of the
transaction and for registering said elapsed time,
and means responsive to the registration of the
elapsed time for printing said elapsed time.

21. Record-controlled apparatus comprising in
combination with a device for sensing a record
containing thereon a plurality of enfries of dif-
ferent types including an answer time entry and
& disconnect time entry appertaining to a trans-
action and one or more hour entrieg intervening
between said time entries, each line of any enftry
comprising a plurality of items of information, of
a first means selectively operable in response to
sensing any one of said entries, means selectively
controlled by said first means in response to sens-
ing said answer time entry for registering the
digits of the minutes of answer time, means selec-
tively controlled by said first means in response
to sensing said disconnect time entry for register-
ing the digits of the minutes of the disconnect
time, means for computing from said registrations
the digits of the minutes of elapsed time, means
selectively controlled by said first means in re-
sponse to sensing said hour entries for registering
the number of hours to be included in the com-
putation of the elapsed time, means for increasing
said elapsed time computation in accordance with
said hour registration, and means for registering
the total elapsed time.

22. Record-controlled apparatus comprising in
combination with a device for sensing a record
containing thereon a plurality of entries of dif-
ferent types including an answer time entry and
a disconnect time entry appertaining to a trans-
action and one or more hour entries intervening
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between said time entries, of a.first means selec-
tively operable in response to sensing.any one of
said -entries, ‘means selectively controlled by said
first ‘means .in response to sensing said answer
‘time entry for registering the digits of the minutes
‘of the .answer time, means selectively controlled
by said first means in response to sensing said
-disconnect time entry for registering the digits of
the minutes of the disconnect time, means for
.computing from said registrationg the digits of
the minutes of the elapsed:time, means selectively
:controlled by said first means in.response to sens-
.ing said hour entries for registering the number
:of hours to-be included in the computation-of the
elapsed time, means for increasing said elapsed
time computation in aceordance with said hour
registration, an alarm relay, alarms, and means
for causing the operation of said alarm relay to
.operate said alarms and to arrest the cperation
of said sensing device if the total computed
élapsed time exceeds a predetermined maximum.
~ 23. Record-controlled apparatus comprising in
‘combination with a device for sensing a record
containing thereon a plurality of entries of dif-
ferent types including an answer time entry and
a disconnect time entry appertaining to a trans-
“action-and one or more hour entires intervening
between said time entries, of a first means selec-
tively operable in.response to sensing any one of
-said .entries, means -selectively controlled by said
first :means in response -to sensing said answer
‘time entry for registering the digits of the minutes
of the answer time, means selectively controlled
‘by-said first:means in response to sensing said dis-
connect time entry for registering the digits of
‘the minutes of the disconnect time, means for
-computing from said registrations the digits of
the minutes of the-elapsed time, means selectively
‘controlled by said first means in response to sens-
ing .said hour entries for registering the number
of hours to be included in the computation of the
-elapsed time, means for increasing said elapsed
time computation in accordance with said hour
registration, an alarm relay, alarms, and means
for .causing the operation of said alarm relay to

operate said alarms and to arrest the operation %

.of ‘said sensing device if the total elapsed time is
less than a predetermined -amount indicative of
an incomplete computation.

24, Record-control'ed -apparatus comprising in
combination with a device for sensing a record

-containing thereon a plurality of entries including
entries the data of which is recorded in two or
.more lines-across the record, of means selectively
‘operable in .response to the sensing of each line

of an entry, means selectively controlled By said -

latter means -for registering the data of any line
of ‘a multi-line entry, means responsive to the
completion of .registration of a line of said entry
for printing.said registered data, and means re-

-.sponsive-to the completion of printing said regis- -

tered.data to cause said sensing device to advance,
whereby said -selectively operable means is re-
operable in response to the sensing of -each sup-
.plemental line of said.line entry, said registration
means . is reoperable to register the data of each
supplemental line, and said printing means .is
reoperable to_print the data of each supplemental
line.

"95. Record-controlled apparatus comprising in
-combination with a device for sensing a record
-containing thereon -a plurality of entries includ-
ing entries the data-of which is recorded in two
‘or more -lines across ‘the record, of means selec-
:tively operable in response to.the sensing of the
‘Arst:line ¢f:a multi-line entry .for registering the
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number of lines of the entry, means .selectively

operable .in response .to the sensing of each line
of an entry, means selectively controlled by said
latter means for registering .the data of the sev-
eral lines of an entry, means responsive to said

Jlatter ‘registering means for printing said regis-
tered data, .and means controlled by said .first

registering means:for ‘ferminating the operation
of said printing means following the printing of
ail .data appertaining to a:two line entry or fol-
lowing the.printing.cf.all data appertaining to-an

‘entry of more than two lines.

:26, Record-controlled apparatus comprising:in
combination with .a -device for sensing a record
containing thereon a plurality of euntries includ-

ing an -entry the data of which is recorded in-a

plurality -of lines .across the record, of .means
selectively operable in response to the sensing of
the-first line-of the multi-line entry for register-
ing:the number of lines ¢f the entry, means selec-
tively operable in response to sensing each line of

‘said entry, means selectively controlled by said
‘latter means for registering the data on any line

of said entry, means responsive to the completion
of registration of a line of said entry for printing

‘said registered data, means responsive to-the com-
:pletion of printing of said registered data to cause
‘said sensing device to advance whereby said print-

ing means is.controlled in.a similar manner fo
print the data of:supplemental lines of said entry,
and counting means to.determine whether all.af
the lines of said-entry have been sensed and -a
printed record of the data thereof has been made.

27. Record-controlled apparatus comprising in
combination with a device for sensing a record
containing thereon a plurality of entries includ-
ing.an entry the data of which is recorded in.a
plurality of lines acress the record, of means
selectively operable in response to the-sensing-of
each line of said ‘entry, means selectively -con-

trolled by said -latter means.upon the sensing of
‘each line of said entry for registering the data

of the line thus sensed, means responsive to each

‘operation of said registering means for printing

the data registered therein, and means responsive

‘to the completion of the printing of the registered

data-of each line to synchronize the operation of
the sensing device with the operation -of the
printMeg means and to cause said device-to sense

‘the next line of reccrded data.

28. Record-controlled apparatus comprising in
combination with a device for sensing a .record

-containing thereon a plurality of ‘entries apper-

taining to a transaction and any one of a plu-
ralitv of entries indicative of different trouble
conditions which may have been encountered at
the time the transaction was in progress, of a
first means selectively -operable .in response to
sensing said entries, means selectively controlled
by said first means for registering the ‘data apper-
taining to the transaction, means-sélectively con-
trolled:by said first means for registering the type
of troub'e encountered, and means responsive to
said registering means for printing the registered
data appertaining tc the transaction and a digit

indicative of the registered trouble condition.

29. Record-controlled apparatus comprising in
combination with a device for sensing.a record
containing thereon a plurality of entries avper-
taining te:a transaction each line of -any entry
comprising -a plurality of items of information,
including an answer time entry and an initial
entry but no disconnect time entry, of means
selectively operable in response tc sensing ‘said
entries, means selectively controlled by said latter

means for -registering the data-of ‘said several
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entries, and means responsive to the registration
of the answer time and initial entries only for
printing on a ticket all the registered data con-
cerning the transaction together with special
characters indicative of the fact that in the ab-
sence of registered data concerning the disconnect
time for the transaction no computation of the
-elapsed time for the transaction has been made,,

30. Record-controlled apparatus comprising in
combination with a device for sensing a record
containing thereon a plurality of entries and in-
cluding the initial entry for a particular trans-
action but no answer time and disconnect time
entries for such transaction, of means selectively
operable in response to sensing said entries, means
selectively controlled by said latter means for
registering the data of said initial entry, and
means responsive to the registration of the data
of the initial entry in the absence of registra-
tions for the answer time and disconnect time
data for the same transaction for printing on a
ticket all of the registered data concerning the
transaction together with special characters in-
dicative of the fact that the transaction was
incomplete.

31. Record-controlled apparatus comprising in
combination with a device for sensing a record
containing thereon a plurality of eniries apper-
taining to a plurality of transactions, of means
selectively operable in response to sensing said
entries, means selectively controlled by said first
means for registering data appertaining to a
transaction, means operative in response to the
completion of said registration for printing the
registered data on a ticket, a time measuring
device, means controlled upon the initiation of
the printing of said registered data to initiate
the operation of said time measuring device,
alarms, and an alarm relay operable by said time

measuring device to cause the operation of said |,

alarms and to arrest the operation of said sensing
device if said printing means does not complete
its operation within a predetermined interval.
32. Record-controlled apparatus comprising in
combination with a device for sensing a record
containing thereon some of the entries appertain-
ing to a first fransaction followed by two groups
of end-of-record entries and then followed by
some of the enfries appertaining to a second
transaction, of means responsive to the sensing
of the entry or entries  of said first transaction
for registering the data thereof, means responsive
to the sensing of the entry or entries of said
second transaction for registering the data there-
of, means operative indicative of the fact that
said registrations relate to two partial trans-
actions, and means responsive to said first regis-
trations to print a first partial ticket for said
first transaction and responsive to said second
registrations to print a second partial ticket for
said second transaction. :
33. Record-controlled apparatus comprising in
combination with a device for sensing a record
containing thereon some of the entries apper-
taining to a first transaction followed by two
groups of end-of-record entries and then followed
by some of the entries appertaining to a second
transaction, of means responsive to the sensing
of the entry or entries of said first transaction
for registering the data thereof, means respon-
sive to the sensing of the entry or entries of said
second transaction for registering the data there-
of, means operative indicative of the fact that
said registrations relate to two partial trans-
actions, means responsive to said. first registra-
tions to print a first partial ticket for said first
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transaction and responsive to said second regis-
trations to print a second partial ticket for said
second transaction, and means for causing said
printing means to print characters of each of
said partial tickets indicative of the fact that
each ticket is a partial ticket and indicative of
the transaction data missing from each ticket.

34. Record~-controlled apparatus comprising in.
combination with a device for sensing a record
containing thereon some of the entries apper-
taining to a first transaction followed by two
groups of end-of-record entries each including a
special enfry indicative of the fact that a record-
er which made an original record was removed
from and then restored to service and then fol-
lowed by some of the entries appertaining to a
second transaction, of means responsive to the
sensing of the entry or entries of said first trans-
action for registering the data thercof, means
responsive to the sensing of the entry or entries
of said second transaction for registering the
data thereof, means responsive to the sensing
of said special entry indicative of the fact that
the first data should be printed on one partial
transaction ticket and that the second data
should be printed on a second partial transaction
ticket, and means controlled by said register
means for printing said partial tickets. '

35. Record-controlled apparatus comprising
in combination with a device for sensing a record
containing thereon the entry of the number of a
district frame over which a first transaction has
been conducted, some of the entries appertaining
to a first transaction followed by two groups of
end-of-record entries each including an entry
of a change in the district frame number and
then followed by some of the entries appertaining
to a second transaction, of means responsive to
the sensing of the entry or entries of said first
transaction for registering the data thereof,
Imeans responsive to the sensing of the entry or
entries of said second transaction for registering
the data thereof, means responsive to the sens-
ing of said changed district frame number entry
indicative of the fact that said registrations re-
late to two partial transactions, and means re-
sponsive to said first registrations to print a first
partial ticket for said first transaction and re-
sponsive to said second registrations to print a
second partial ticket for said second transaction.

36. Record-confrolled apparatus comprising in
combination with a device for sensing a record
containing thereon the entry of the number of a
district frame over which a first transaction has
been conducted, some of the entries appertaining
to a first transaction followed by two groups of
end-of-record entries each including an entry of
2 change in the district frame number and then
followed by some of the entries appertaining to a
second transaction, of means responsive to the
sensing of said first district frame number entry
for registering the digits of said number, means
responsive to the sensing of said changed district
frame number entry to register the digits of said
changed number, means responsive to the sensing
of the entry or entries of said first transaction to
register the data thereof, means responsive to
the sensing of the entry or entries of said second
transaction to register the data thereof, means

responsive to the registration of said changed

district frame number indicative of the fact that
said data registrations relate to two partial trans-
actions, and means responsive to said first data
registrations and to said first district frame num-

ber registration to print a first partial ticket for
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said first transaction and responsive to said sec-
ond data registrations and to said second dis-
trict frame number registration to print a second
partial ticket for said second transaction.

37. Record-controlled apparatus comprising in
combination a device for sensing a record con-
taining thereon some of the entries appertaining
to a first transaction followed by a first group of
end-of-record entries, a skip splice entry, splice
pattern entries, a second group of end-of-record
entries and some of the entries appertaining to a
second transaction, of means responsive to the
sensing of the entry or entries of said first trans-
action for registering the data thereof, means re-
sponsive to the sensing of the entry or entries of
said second transaction for registering the data
thereof, means operative in response to sensing
said skip splice entry indicative of the fact that
said registrations relate to two partial transac-
tions, and means responsive o said first regis-
trations to print a first partial ticket for said
first transaction and responsive fo said second
registrations to print a second partial ticket for
said second transaction.

38. Record-controlled apparatus comprising
in combination a device for sensing a record con-
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taining thereon a plurality of entries of different
types, means for initiating the operation of said
apparatus, a release key, a relay operable under
the control of said means to maintain said ap-
paratus in operation under the control of said
release key, and a locking circuit for said relay
maintained following the operation of said key
until said apparatus has completed the required
processing incident to the sensing of certain en-
tries or incident to the sensing of a group of
entries appertaining to a transaction.

JOHN W. GOODERHAM.
ALFRED E. HAGUE.
ALBERT C. POWELL.

REFERENCES CITED

The following references are of record in the
file of this patent:

UNITED STATES PATENTS
Number Name Date
2,165,925 Goodrum o~ July 11, 1839 -
2,268,203 Carpenter ..~ Dec. 30, 1941
2,375,293 DOty e May 8, 1945
2,486,809 StibitZ e Nov. 1, 1949




