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1
This invention relates to automatic accounting
systems and particularly to methods of and
means for preparing bills to be presented to sub-
scribers to public service systems.
The object of the invention is to promote econ-
omy and to improve the public relations between

a public service corporatlon and its subscribers -

through improved speed and accuracy in the
preparation of its bills for services. These ob-
jects are attained by rendering the system sub-
stantially completely automatic so that the
chances for human error are eliminated.

In its general aspects the accounting system
which includes the present invention as an es-
sential part thereof is disclosed in the applica-
tion of Joel-King, Serial No. 793,298, filed Decem~-
ber 22, 1947. Means are provided to record items
of information regarding the services rendered
to each subscriber, to assemble the items per-
taining to each individual service performed, to
compute the. charges incurred, to sort the com-
puted charges, to summarize the charges for each
subscriber for a given billing period and to print
the results in a form suitable either for direct
transmittal to the subscribers or for use by the
clerical force handling the preparation of sub-
scriber bills. Every operation in this system is
handled on a code basis and it is not until the
final operation, performed by the apparatus and
the devices of the present invention, that the in-
formation recorded, sorted and calculated auto-
matically is converted into printed form suitable
for billing purposes and readily understandable
by laymen.

The present invention comprises a means for
converting a record preparcd by some other de-
vice of the accounting system into a typed record.
Since the output of every other device of the
system is in the form of a tape containing a long
succession of codes perforated in transverse lines,
the device of the present invention is & means,
generally spoken of as “the printer,” for scanning
one of these output tapes, and translating both
the form and substance of the information pre-
sented thereby into tickets, lists and pages of
printed matter. The translation of the form of
the information is as important as the transla-
tion of the substance thereof since an object of
the invention is to produce a final result fitting
the uses which will be made of the product..

The device of the present invention consists of
a reader for sensing the perforations of the in-
put tape, a plurality of storage registers for
temporarily storing the information gained from
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the input tape, a number of translators for trans- s§

lating from the tape code to other codes suitable
for operating a printer, a control circuit for con-
trolling the sequential access of the printer to
the various registers and for otherwise control-
ling the operation of the printer in the produc-
tion of the format of the output of the device and
& printer responsive thereto, |

The device is provided with a bank of manual-
ly operated control switches which must be set in
accordance with given Information accom-
panying each tape presented to the device as an
input tape. Each such input tape has perforated
in it in a section known as the tape identity codes,
a series of codes giving information common to

5 all the other information embodied in the tape

and this information must be automatically
checked against the setting of the said manually
controlled switches. This general information
contains items common to each specific item of
information in the incoming tape as well as in-
formation which will determine the form of the
product of the printer,

Most of the apparatus employed in the present
invention is conventional telecommunication ap-
paratus such as relays, cross bar switches, elec-
tronic tubes and ordinary circuit elements such
as resistors and condensers. The input device is
in the form of a tape transmitter of a.type adapt-
ed to sense the perforations in a wide tape hav-
ing a large plurality of code places. Such a
reader is disclosed in some detail in the applica-
tions of W. W. Carpenter, Serial No. 666,280, filed
May 1, 1946, and Serial No. 788,449, filed Novem-
ber 28, 1947, and issued January 31, 1950 as
Patent No. 2,496,150. The output device is in the

form of a conventional printing telegraph de-

vice which has been modified somewhat to per-
form special functions required in the present
system. Such a. printer, before the modifica-
tions, is disclosed in Patent No. 1,904,164, issued
to Morton et al. on April 18, 1933.

In accordance with the present invention a
complex control circuit is employed to check the
validity of the entries and to supervise the form
and substance of the typed billing data produced
therefrom. The record used as an input to the
device is in the form of a tape having transverse
lines of codes perforated therein. These lines
are in groups and each group represents an entry
or a total amount of information pertaining to a
single customer charge which must be typed as
an item of billing data. The number of lines in
an entry varies in accordance with the circum-
stances under which the tape was produced in
the accounting system and, therefore, means are.
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provided to count the number of such lines and
to sound an alarm if there is deviation from the
number which is prescribed under the said cir-
cumstances. Each entry tape, therefore, con-
tains in general three sections, first, a group of
tape identity lines, second, a long plurality of bill-
ing data entries and third, a repetition of the
first, a group of tape identity entries.

There is provided as a part of the device a panel
on which is mounted a number of manually set-
table tape identity switches which must be set in
accordance with the known circumstances under
which an input tape was produced by some other
device of the accounting system. The device then
also contains a tape identity checking circuit
which willl compare each line of the tape identity
entries perforated in the input tape with the set-
ting of the said switches and which will sound an
alarm if any deviation from an exact correspond-
ence is detected. If the setting of the switches is
correct then the device will continue to operate
and will proceed to the main business of convert-
ing the coded entries into properly arranged slips,
lists, or pages of typed billing data characters.
One is thus assured not only that the tape pre-
sented as an input to the device is of an accept-
able type but also that various facts regarding
this tape are properly established in the circuits
of the device. Thus, the number of lines which
must be expected in each entry is set forth and
the counting circuit above noted is set to count
this number and to give an alarm if either more
or less appear in any given entry. As another ex-
ample of the control exercised by the said manu-
ally settable tape identity switches, the device
will be conditioned thereby to produce slips, lists,
or pages of typed billing data.

A feature of the invention may be stated as a
set of manually settable switches which perform
the double function of placing the device in con-
dition to accept for use a properly identified input
tape and to thereafter control the pattern of op-
eration of the device in its several functions.

Another feature of the invention may be stated
as a control circuit, itself controlled by a set of
manually settable tape identity switches for in
turn controlling the operation of a translator and
printer in the disposition of tape entries in com-
bination with an acceptance circuit responsive to
tape identity entries, for rendering the said con-
trol circuit operative.

Another feature of the invention is the use of
& device which will convert variable number mul-
tiple line entries into single line type billing data.
It has been noted that the device includes six
storage registers, since the longest entry is one
containing six lines and it takes one register for
each line of the entry. However, regardless of the
number of lines in an entry there is in the output
only a single line, or perhaps more accurately a
title and a single line of billing data. In some
cases the title will be common to as many as forty
lines of billing data and in other cases there will
be slips typed each containing a title and a single
line of billing data. The full information for bill-
ing purposes, of course, must come from a title
and a line, but the point is that regardless of the
length of the entry the output is always trans-
lated into a single line accompanying a title.

Another feature of the invention is the com-
bination of a plurality of counting circuits, for
counting the lines of an entry, the lines of typed
billing data for each billing charge, the lines of
billing charges and the number of charagters
typed in each line of each billing charge with a
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control circuit responsive to said counting circuits
for controlling the reader for sensing the coded
lines of charge entries and the printer for con-
verting said entries into typed billing charges.
In another combination an over-all control over
said control circuit is exercised by a tape identity
circuit which gleans information from the iden-
tity of the various tapes to control the said count-
ing circuits to produce different forms of typed
billing data.

Another feature of the invention is a means for
controlling the output or form of the typed bill-
ing data, comprising a character count circuit,
and means for interpolating space signals and
special characters at given character counts un-
der control of a set of manually settable tape
identity switches. Since the information entered
into the device is in code form it has to be trans-
lated into billing data characters and these must
be separated and properly spaced in accordance
with the usual columnar arrangement of such bill-
ing data. The character count circuit is then em-
ployed not only to count the characters of the
data translated from code to be typed but to see
that such characters are typed in the proper ver-
tical columns, that is, to see that each character
is typed in a predetermined position and that
other predetermined positions in a line are spaced.
Thus, the make-up of the lines of the various
slips, lists and pages of the output of the printer
is controlled jointly by the setting of the tape
identification switches, particularly the tape type
switch, and the character count circuit, which
controls through a sequence circuit the automatic
insertion of spaces.

Another feature of the invention is a character
count circuit by which is predetermined exactly
what character shall be typed in each space of
every different kind of line of typed billing data
which is produced and exactly where such char-~
acter is to be gleaned, be it a registered character,
a character determined by the tape identity

- switches or a functional operation such as a space,

a dash or the inevitable final carriage return and
line feed. When, from the tape identity index, it
is determined for instance that the title of a toll
slip shall contain a count of thirteen characters,
three for the office name, a space, four for the line
number, & space, three for the month and a car-
riage return line feed operation, then a particular
relay will be operated which will close thirteen
leads each extending to the particular point
from which this given information is to be
gleaned and means is provided to enable each of
these leads in sequence.

Another feature is the sequential operation of
the device whereby each operation depends on the
successful completion of a previous operation.
As an instance of such operation it may be noted
that the code translator relays control a one and
one only circuit, that is, a circuit which becomes
effective when one and one only of such relays
is operated, to enable the transmitter distributor
to transmit the code to the printer set up by the
said translator code relay. Only when the trans-
mitter distributor has completed its function does
it give the signal to the character count circuit
to advance to operate the code relay represent-
ing the next character to be printed. Thus, each
operation is ordered, then performed and its suc-
cess then reported as a signal for the next opersa-
tion. .

Another feature of the invention is a means
for printing a special character where confusion
in & circuit renders a registered character un-



. _
intelligible so that the remainder of the record
may be processed. Where a given digit or char-
acter which is to be printed has failed of proper
‘registration in one of the storage circuits the
‘printing up to that point is properly completed
and then the process is stopped and an alarm is
given. Thereupon, an attendant by the use of an
array of signal lamps and keys may determine the
cause of the stoppage, cause the printer to print
& special character (such as a *) in place of the

defectively registered character and cause the:

normal operation of the device to be resumed. As
an example of the trouble which may lead to an
alarm of this nature, it will be understood that
the incoming tape to the reader is perforated
with a long series of six-digit codes. -Five of
" these are on what is known as the two-out-of-
five code which means that each such code has
“five places and that each digit may be expressed
by perforations formed in the tape at two of the
said five places, no more or no less. If through
an imperfect perforation only one or no perfora-

tions appear in the given five places or through

an imperfection in the paper which allows the
reader to sense more than two perforations, then
" the circuit whose duty it is to report that two
and two only perforations exist or that two and
two only relays have responded will fail with the
result that the operation of the device is imme-
diately stopped and an alarm is brought in. The
operator or attendant has at her command a bank
of signal lamps, one for each code place of a tape
. line and these may be temporarily associated
with the reader pins, the reading relays or any
one of the storage registers to which the line
being sensed has been transferred and registered,
- If the trouble then appears to be a defective digit
(more or less than the two and two only filled
places), then a simple manipulation of a key pro-
vided for the purpose will cause the special char-
acter to be printed in place of the defective char-
acter and the processing restored to normal op-
eration.
" Another feature of the invention is a memory
device associated with a register by means of
which the record established on a first setting of
the register is retained as a control. Thereafter,
the register may be released and reset repeatedly
and so long as there is no deviation from the
first setting the said control will be maintained
. but as soon as there is a deviation then the
memory device will interrupt the otherwise nor-
mal sequence of operations and will interpolate a
special operation.

In the preferred embodiment of the invention
& particular storage circuit is employed to register
the calling line number in processing those tapes
where the billing data is to be produced in the
form of tickets or slips, one to each calling line
number. If the incoming tape has a single entry
for a given calling line number then only a single
line of billing data in addition to the title will
be typed, after which the device will move the
paper a specified amount, cut it off in the proper
size for a slip, stuff it into a receptacle for such
slips and move the paper forward to the proper
position for typing the title of the next. How-
ever, if several succeeding entries are all for the
same calling line number, then the control is
maintained, that is, the cutting and stuffing op-
eration is withheld until there is a change in the
calling line number whereupon this memory de-
vice interrupts the normal typing of the details

of a plurality of billing data lines and seizes
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control in order that the siip may be cut, s new
slip started and a new title typed.

The register consists of a reiay device having

& group of code relays for each digital code place.
Where the line read by the reader contains six
digits, five of these are registered in the said reg-
ister and there are, therefore, five groups of reg-
ister relays. The memory device consists of five
auxiliary sets of relays each of which is set in
exact correspondence with its associated set of
register relays, The register relays may be re- -
leased but the memory relays remain operated.
Now the next time the register is set, if the setting
is the same as on the previous occasion the pat-
tern to which the memory relays had been set
will not be disturbed with the result that only
the line of billing data, and not a title, will be
typed. However, if there is a deviation, then a
change in the pattern of operations of the memory
relays will take place as a result of which, the
otherwise normal sequential typing of billing data
is interrupted and a train of operations above set
forth is started.
* The set of register relays for each digital place
consists of flve relays, any two of which oper-
ated will represent one of the ten digits. The
set of memory relays consists of ten relays, one
for each of the ten digits and that one which is
operated through the joint operation of a se-
lected two of the five register relays will then
lock to a circuit jointly controlled by the re-
maining three register relays which did not oper-
ate. Thus, all five of the register relays are
involved in the operation of the memory relays
50 that when on the next setting of the register )
there is a change in the pattern, not only wid -
some other memory relay be operated but the
locking circuit of the memory relay previously
operated will be opened. This change results in
the starting of the cutting and stuffing opera-
tions described., - .

A somewhat similar or analogous circuit is
employed in the month circuit, since each line of
billing data contains only the day, hour and min-
utes of the start of the service, the month being
noted in the title. Hence, if there are a plurality
of entries all chargeable to the same calling line
number, there will have to be a change in title
if the time runs out of one month into the next.
This may occur because the records embrace the
time from 3:00 A. M. of one day to 3:00 A. M,
of another day and hence, by way of example, a
record for charges incurred on January 31st may
also contain a few incurred between midnight on
January 31st up to 3:00 A, M. on. February 1st.
Hence, 8 memory device is employed in connec-
tion with the month circuit which operates in
the same manner, that is, the month circuit after
its original setting may be released and reset re-
peatedly and so long as the repeated resettings
are the same the memory circuit is not dis-
turbed. However, when it is disturbed, then it
interrupts the normal sequence of operations and
interpolates a special operation.

The relays of the memory circuit exercise a
control over the printer control circuit by main-
taining a particular relay therein energized, .
When this relay becomes released a new cycle
of operations is started, consisting of the move-
ment of the paper in the printer to the proper
point to be cut to the given sized slip, the cut-
ting of the paper, the stuffing of the severed slip,
and the typing of the new title as controlled by
& newly energized memory relay. Each of the
memory relays of a group controls a group master
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relay which in turn not only controls each of the
memory relays of the group but jointly with all
the other group master relays controls the cir-
cuit to the printer control circuit to hold up or
to start this new cycle of operations.

The circuits of the memory relays are such that
when the pattern of operation of the register re-
lays is changed, the new memory relay to be
operated, cannot be operated until the previously
operated memory relay has become fully re-
leased, whereby a chain circuit to the said par-
ticular relay in the printer control circuit is
opened to start a new cycle of operations. It is
the operation of one of those register relays not
previously operated which opens the locking cir-
cuit of the previously operated memory relay
which starts this operation—for the group master
relay is held up by the ‘locked memory reiay
and through its operation holds opea the origi-
nal operating circuit of every one of the memory
relays.

A feature of the invention may, therefore, be
said to be a set of register relays for registering
a digit in code, a group of memory relays aux-
iliary thereto, each said memory relay respond-
ing to the conjoint operation of a predetermined
definite number of said register relays and lock-
ing to a circuit conjointly controlled by the re-
maining unoperated ones of said register relays
whereby said memory relays will maintain a given
pattern of operation through a repeated release
and reoperation of said register relays so long as
the pattern of operation thereof is not changed.

Another feature of the invention may be stated
as an extension of the above stated feature as
one including means responsive to a change in
pattern of operation of the said register relays
for preventing the operation of another memory
relay until a previously energized memory relay
in response to the energization of a previously
non-energized register relay has become com-
pletely released.

Another feature of the invention is a trans-
lator, in the present preferred emtodiment known
as the called office name translator. Every code
of every line of the input tape is in the form of
& six-digit number and embodied in some one
line of an entry the called office name appears
as a three-digit number. One will at once rec-
ognize from the familiar sight of the telephone
dial that practically each finger hole of the dial
has a number as well as three alphabetic char-
acters, so that if one dials 263, he may be call-
ing any one of nine different offices, AMerica 3,
ANaconda 3, BOwling Green 3 or COcoanut 3 and
others, by way of example, where the three char-
acters may be combined to provide realistic office
names. Where a single area as in a small city
is concerned it is probable that only a sin-
gle translation will have to be made so that the
present device is provided to translate the 263
into BOwling Green 3 only.

In accordance with this arrangement a bank
of selector relays is provided so that a single

conductor representing a particular three-digit .

office code may be alternatively connected to that
one of the said relays which will represent the
wanted translation. Then by the use of a reg-
ister for each digit of the office code the combi-
nation of the particular selector relay operated
and the particular components of the said regis-
ters operated, a particular typed result may be
achieved.

The called office name translator then consists
of a register for each digit of the called office
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name, a means responsive thereto for electri-
cally characterizing a single point, a bank of se-
lector relays and a cross-connection device for
associating each of said points with a particular
one of said selector relays.

Where a great district is concerned, another
register for the various areas is provided, for this
same number may represent a different office
name in each area. In this case a variable cross-
connecting device is employed, one which in one
area will effectively associate a given point with
a particular selector relay and in another area
will effectively associate the same point with an-
other area. In this case the area register will
be provided with a plurality of sets of coils each
wound on a core and constructed as in the Potts
Patent 2,339,803, so that a conductor or a plu-
rality of conductors may be threaded through
the core s0 as to be in mutually inductive relation
with the coil. The coils are coordinately
arranged, one coil for each selector relay for each
area, 80 that when the area register is operated
to designate a particular area, only those colls
for that area will be rendered effective. There-
fore, when a conductor, threaded through one
coll for each area is electrically characterized,
only a single selector relay is energized. )

Another feature of the invention is a circuit for
insuring that the reading relays shall have a full
and complete reader interval in which to operate
so that some mischance cannot cut the reading
interval short and cause faulty operation. The
reader operates at the rate of sixteen cycles per
second and the reading interval is only slightly
greater than four-hundredths of a second long.
The reader is provided with a plurality of auxil-
iary control contacts some of which are closed in
the reading interval and others are closed in the
intervals between the reading intervals, or the
remainder of a cycle. Therefore, a series of re-
lays is provided, the first of which closes a cir-
cuit for the second, the second for the third and
so on and each succeeding relay is operated by
a contact closed in the next reading or in-be-
tween interval. In this sequential operation of a
series of relays, the connector relays for closing
the connections between the reader pins and the
reading relays are operated in an in-between in-
terval so that the reading relay circuits are fully
closed at the beginning of the next reading in-
terval. This series of relays is then controlled by
the last relay in the series so that the sequential
action cannot be restarted until the last relay
has been released and since this relay cannot be
released until a complete validity check of the
reading relay has been made, insurance for the
proper operation of the reading relays is pro-
vided.

A feature of the invention may, therefore, be
stated as a synchronizing means for operating a
connector relay to prepare for a given operation
of a transitory nature consisting of a plurality of
relays connected in cascade, each preparing the
circuit for the next and each in turn responding
to a circuit closed in the following interval.

Another feature of the invention may be stated
as & continuously operating reader and means to
sense the code presented to the said reader peri-
odically preparing for its registration through a
number of cycles and accomplishing the regis-
tration during one cycle following said prepara-
tory cycles. In other words, advantage is taken
of the fact that the reader is inherently a faster
operating device than the printer to provide
surety means free of (time) marginal means,
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_Slucethe printer can be operated at top speed
and stil] allow the reader to sense each code sev-
eral times, this circumstance i1s used to advan-
tage and a particularly reliable circuit operation
is gained.

Other features will appear hereinafter.

The drawings consist of one hundred and
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mrdtothodasottspowhichisbekwpmo-'

: Flgs.'la.ndu dedsnatedonrls 129 as the
tape ldentlﬂcation cireuit, show a group of relays
in general designated LN/ to LN9, inclusive, for
setting up the proper circuits whereby the iden-

" tity information perforated in the tape may be

thirty-six sheets having one hundred and forty-

three figures as follows:

Pig. 0 is a perspective view of an exemplary
embodiment of the invention; .

.Figs. 1 to 127, inclusive, are detailed circuit
drawings of the said exemplary embodiment;

Pig. 128 is a block diagram showing how Figs. 1
to 127, inclusive, may be placed to form a com-
plete circuit diagram;

Pigs. 129 and 130 placed with Fig. 130 to the
right of Fig. 129 are block diagrams showing how
the various Figs. 1 to 127, inclusive, are grouped
in the various component circuits of the device;

Fig. 131 is a time chart of the auxiliary con-
tacts of the reader;

Pig. 132 is a chart used In explaining the cross-
connecting scheme for the called office name
transiator;

Frigs. 133, 134 and 135 represent respectlvely an
incoming summary tape, a verbatim printing of
the same and the printed result thereof;

Pigs. 136 and 137 show the verbat!m printing
of a tape for producing toll slips and Fig. 137
shows three toll slips printed therefrom:

Figs. 138, 139 and 140 show respectively an
incoming perforated tape carrying data for pro-
ducing message unit detafl slips, a verbatim print-
ing of the same and four of such message unit
" detafl slips;

Pig. 141 shows a verbatim printing of an in-
coming straddle tape; and

Pig. 142 shows a straddle page produced by the
device of the present invention from such strad-
dle tape.

In detail, Pig. 1 shows two groups of relays. one
for connecting the reader pins to the reading
lamps shown at the right-hand ends of Figs. 3
and 4 and the other group for connecting these
lamps to storage circuit No. 1.

PFig. 2 shows similar groups of relays for con-
necting the lamps to the reading relays; one group
for connecting the }Jamps to the reading relays
and another group for connecting these lamps to
storage circuit No. 2.

Pig. 3 shows a similar two groups of relays, one
for connecting the lamps to storage circuit No. 3
and the other for connecting the lamps to stor-
age circuit No. 5.

Fig. 4 shows a similar two groups of relays, one
for connecting the lamps to storage circuit No. 4
and the other for connecting the lamps to stor-
age circuit No. 6. )

Figs. 5, 12 and 20, designated on Fig. 129 as
the panel circuit, show in Fig. 5 the manual
switches for setting up the tape identity (1) with
regard to the tape type, (2) with regard to the
previous sort, (3) with regard to the marker
group tens and (4) with regard to the marker
group units.. Flg. 12 shows three switches, one
for the office, another for the first thousands and
the third for the last thousands and Fig. 20 shows
three switches, one for the round, a second for
the month tens and the last for the month units.

Figs. 6 and 13, designated on Fig. 129 as the tape
class connector circuit, show a group of relays
controlled from the panel switches of the panel
circuit to control the operation of the devige with
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checked against the identity information set up
on the switches of Figs. 5, 12 and 20, together
with a group of check relays which must be com-
Pletely energized in order to prove correspondence
between such identity information in the two
places aforesaid.

Figs. 21 and 22, designated in Flg. 129 as the
tape digit register circuit, show a step-by-step
switch and its controlling circuit used for the
purpose of checking the nine lines of the tape
::entlty information perforated in the incoming

De.

Figs. 8, 15 and 23, designated in Flig. 129 as the
reader, show in schematic form the reader em- .
Dployed in the present invention for sensing the
perforations of the incoming tape, Fig. 8 showing
the various magnets, cams and ratchets for mov-
ing the drum of the reader together with the
contacts of the A and B groups. Pig. 15 shows

- the drum and the contacts of the C and D groups

and Pig. 23 shows the E and P groups together

‘with the auxiliary contacts used for circuit con-

trol. v
Figs. 9, 16 and 24 show the six groups of read-

'lng relays, Fig. 9 showing the A and B groups,

Fig. 16 indicating the C and D groups and Fig.
24 indicating the E and ¥ groups.

Pigs. 10, 11, 17, 18, 25 and 26, designated in Pig.
129 as the reader control circuit, show a large
group of relays for the control of the reader in
its various functions.

Figs, 19 and 27, designated in Flg. 129 as the
reading relay translator eircuit, show a group of
relays responsive to the reading relays for setting
up particular circuits frequently used, such as the
289 circult (meaning some one of the tape iden-

_tity lines whose first three digits are 2, 8 and 9).

PFig. 28, designated in Pig. 129 as the called
office translator, shows a group of relays respon-
sive to the three digits designating a calling office
and translating such numerals to the correspondw
ing characters used in the name of such office.
© Pigs. 29 and 30, 37 and 38, 44 and 45, designated
in Fig. 129 as the entry class register circuit, show
® group of relays for controlling the circuits of
the device In accordance with the class of each’
entry as it is read from an incoming tape. Fig.
29 shows a single relay (VBM) which must be
operated in order to control the printing of a
verbatim line and a palr of relays (ST!A) and
(STIB) which must be operated in order that an
initial detail entry be printed. Fig. 30 shows a
single relay (MI) which must be operated in order
that a message unit local entry be printed and a
pair of relays (M2A) and (M2B) which must be
operated when a message unit local and extended -
entry is printed. Fig. 37 shows a pair of relays
(S2A) and (S2B) which must be operated when an
initial message unit entry is printed and a pair
of relays (ST3A) and (ST8B) which must be
operated when an answer or disconnect entry is
printed. Fig. 38 shows a pair of relays (D1A) and
(DIB) which must be operated when a detall en-
try is to be printed and a palr of relays (D2A)
and (D2B) which must be operated when & non-
answered entry is to be printed. Fig. 44 shows &
pair of relays (ST4A) and (STIB) which must be
operated when a-straddle timing entry is to be
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printed and Fig. 45 shows a group of line register
keys by which a line registered in any one of the
six storage circuits may be visualised in the lamps
of Figs. 3 and 4 together with a series of lamps
below the said keys which indicate the nature of
the entry. :

Figs. 31, 32, 33, 39, 40, 41, 46, 47 and 48, indi-
cated iIn Pig. 129 as the line pattern character
sequence circuit, show the various relays which
have to be operated in sequence in order to oper-
ate the printer code relays in proper sequence to
perform the printing operation. MFigs. 31, 39 and
46 show the title relays and Figs. 32, 40 and 47
in the upper portions thereof show the general
title control relays. Pigs. 32, 40 and 47, 33, 41 and
48 show the line relays and at the bottom of Pigs.
33, 41 and 47 are the line control relays.

Figs. 49 and 56, designated in Pig. 129 as the
printer control circuit, show a group of relays
for controlling the printing portion of the device.

Flgs. 50 and 57, designated in Fig. 129 as the
line count circuit, are a chain of counting relays
for counting the number of lines printed and for
controlling certain paper handling functions of
the printer.

Figs. 51 and 52, designated in Pig. 129 as the
month transiator circuit, show a group of relays
for translating the numerical designation of the
month into the proper abbreviated spelling
thereof.

"Mg. 55 shows the called office name translator
connector circuit which consists essentially of a
multicontact relay for connecting the called
office name translator to the printing device
when it is necessary to translate the three numer-
ical digits of the called office name translator to
the proper alphabetical designation thereof.

Figs. 58, 59, 70, 71, 82 and 83, designated on
Pig. 130 as the storage circuit No. 1, show the five
groups of code relays for the B, C, D, E and F
digits of a line which may be registered therein
together with the controlling relays therefor.

" Pigs. 53, 54, 60, 61, 72, 73, 84 and 85, designated
on Figs. 129 and 130 as storage circuit No. 2, show
the same arrangement of five-digit groups of
relays and in addition the groups of relays for
translating the five-digit start time line into the
six digits representing the day, hour and minutes
on which a call was started.

Pigs. 62, 63, 74, 75, 86 and 87, designated on
Fig. 130 as the storage circuit No. 3, show the five
groups of digit registering relays similar to those
of the storage circuit No. 1. -

Figs. 64, 65, 76, T7, 88 and 89, designated on
Pig. 130 as the storage circuit No. 4, show the
five groups of digit registering relays similar to
the storage circuit No. 1.

Figs. 66, 67, 78, 79, 90, 91, 102 and 103, desig-
nated on Fig. 130 as the storage circuit No. 5,
show the five groups of digit register relays simi-
lar to the storage circuit No. 1.

Figs. 68, 69, 80, 81, 92, 93, 104 and 105, desig-
nated on Mig. 130 as the storage circuit No. 6,
show the six groups of digit storing relays similar
in arrangement to the storage circuit No. 2.

Figs. 94, 95, 106, 107, 114, 115, 121 and 122,
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60

designated on Pig. 130 as the code relay circult,

show In the top row of these figures the charac-
ter and numeral relays for controlling the print-
ing telegraph distributor whereby any character
such, for instance, as the letter H may be trans-
lated into a serles of time-spaced impulses in

70

order to operate the printer in the conventional -

manner.
Pigs. 95, 107, 115 and 122 show merely & multi-

)

- 12
ple arrangement whereby these various relays
may be reached from various circuits.

Figs. 96 and 108 show part of the circult des-
ignated on Pig. 130 as a called office name trans-
lator and contain the relays operated in response
to the first digit of the called office name.

Figs. 97 and 109 of this group contain the re-
lays responsive to the second digit of the regis-
tered called office name.

Figs. 98 and 110 contain the relays responsive
to the third digit of the called office name.

Figs. 99 and 111 contain certain common relays
used for the control of the printing and for trans-
lation between one, two and three-digit office
names, '

Figs. 116, 117, 123 and 124 embody a showing
of a conventional cross bar switch whereby these
three digits of the called office name may be
translated into the activation of a particular
cross-connecting point.

Figs. 118 and 125 show a group of thirteen
coordinately arranged relays for cross-connec-
tion to these points which are selectively desig-
nated for printing certain ones of the three char-
acters conventionally found in each finger-hole
of a telephone dial.

Figs. 100, 101, 112, 113, 119 and 120 show an
arrangement of electronic circuits whereby a
cross-connecting point activated by the cross bar
switches of Pigs. 116, etc. may be translated to
different alphabetical designations in different
areas.

Plig. 126 shows in schematic form the conven-
tional distributor for transmitting code to the
printing telegraph device and a conventional
printing telegraph device operated thereby.

Pig. 127 shows the power control and alarm cir-
cuit used in connection with the present device.

In the following description the various relays
are designated by both letters and numerals
which have come to have certain significance to
persons familiar with the technical details of the
disclosed arrangements, By way of example. the
reading relays are known as the A#8, Al and A2

d relays for the first group thereof used to register

the A digit of the six-digit line used in the auto-
matic accounting system tapes. In the present
case, there are three relays in the first or A set
and five relays such as the BS, Bf, B2, B4 and
BT relays in each of the remaining five sets. In
the various storage circuits such, for instance,
as the storage circuit No. 1, the B set of relays is
known as S{B#, S8IBI, etc. and in the No. 6 stor-
age circuit these relays will be S6BS, S8BI, etc.
In a great many cases a relay will have only such
an alphabetic designation but in other cases it
will have in addition a numerical designation
which always consists of the figure number plus
two other digits, by way of example, the LAl
relay in PFig. 1 is also designated 181 and the
DCP relay in Fig. 127 is designated 127113.
Where conductors are designated by numerals
in addition to the usual alphabetic designation
thereof the number used will be a combination of
the figure number wherein the conductor is first
picked up in the tracing of a circuit and this
number will be retained even though the con-
ductors extend through another large number of
circuits. Thus, by way of example, the CT con-
ductor connected to armature 3 of the PR relay
2305 and thus originating in Fig. 25 may be found
extended to Fig. 43 where it is connected to ar-
mature 3 of the SPJ relay 4300.

For obvious purposes, in certain cases, conduc-
tors will bear the same alphabetic designation
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as other apparatus. This is not to be taken as
8 duplication of the designation but will be read-
fly understood that such a conductor bears an
intimate relation to the other piece of apparatus.
The use of the same designation is a help rather
than a source of confusion.

Similar logical means for designating various
elements of the circuits will be found in the
drawings and are used as an aid to the clear un-
derstanding of the present arrangement.

The apparatus used in constructing the de-
vice of the present invention is mostly standard
communication apparatus, details of which may
be found in the following references: :

The relays are of types shown in patents:

1,156,671, E. B. Craft, Oct. 12, 1915
1,633,576, C. H. Franks, June 28, 1927
1,652,489, E. D. Mead, Dec. 13, 1927
1,652,490, D. D. Miller, Dec. 13, 1927
1,652,491, D. D. Miller, Dec. 13, 1927
2,169,551, C. 1. Baker, Aug. 15, 1939
2,178,656, P. W. Swenson, Nov. 7, 1939
2,323,961, F. A, Zupa, July 13, 1943

The printing telegraph receiver employed is of
a type disclosed in patent: 1,904,164, Morton et
al., April 18, 1933. _ \ ‘

The transmitter-distributor is shown in pat-
ent: 1,595,472, H. L. Krum, Aug. 10, 1926.

The cross bar switches are shown in patents:

2,021,329, J. N. Reynolds, Nov. 19, 1935

2,039,630, J. A. Burwell, May 5, 1936

2,039,644, D. A. Gleason and F. J. Redmond, May
May 5, 1936

2,086,136, J. N. Reynolds, July 6, 1937

2,117,702, J. A. Burwell, May 17, 1938

2,118,935, A. C. Magrath, May 31, 1938

The reader is disclosed in: application Serial
No. 666,280, May 1, 1946, W. W. Carpenter.

The type of coil used in the called office name
translator circuit is indicated in patent: 2,339,803,
L. M. Potts, Jan. 25, 1944.

Other apparatus is of conventional design. ‘

Reference is. made to previously filed applica-~
tions having some relation to the present dis-
closure in that such applications show details of
the complete development of which the present
is but a part.

. Berlal No. Filing Date Inventor

Carpenter-Gooderham
Carpenter-Collis

W. W. Carpenter
Joel-King

J. W. Gooderham

Other applications covering parts of the same
development having disclosures overlapping the
present disclosure in certain respects but covering
independent inventions as claimed therein, are
as follows:

Serial No. Filing Date Inventor

June 24, 1949
June 24, 1949
| June 24,1949
June 24, 1049
.| June 24,1949
June 24, 1949
-| June 24,1949 | Hague-Joel
-| June 24,1949 | Joel-Rippere
June 24,1948 | A, E. Hague
June 24,1949 | E. W. Flint

- KD

. Joel, Jr.

Eppel-Joel
Flint-Hague-Joel-Rippere
Flint-Joel

GENERAL APPEARANCE
The general appearance of the device of the
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present invention is shown in Fig. 0. In this fig-
ure the cabinet | together with the cabinet 2
Include all the apparatus of the present inven-
tion. Cabinets 3 and 4 are used to house the
apparatus of other processing units of the auto-
matic accounting system.

The cabinet 2 consists of two portions, that to
the right with the doors to the lower part there-
of closed houses the printer or output unit and
that to the left with the lower front part of the
cabinet open houses the reader or input unit. No
attempt has been made to show the details of the
printer or the reader but it will be noted that each
is installed under a transparent plastic window
S0 that the operation thereof may be observed.
In the lower part of the reader cabinet a reel
will be noted from which the input tape is taken
to be fed through the reader and a very small
portion of the take-up reel is also visible,

In the left-hand portion of this perspective
drawing three cabinets may be seen each of which
consists of a lower and an upper part and each
part having glass-fronted doors. Each of these
cabinets contains a relay rack on which relays,
cross bar switches and other apparatus involved
are mounted,

Particular attention is directed to the lower
part of the upper portion of the right-hand cab-
inet where the tape identity switches are mounted
in a panel designated 5 and where the lamps and
various control keys are mounted in a panel des-
ignated 6. .

It will be noted that lamps 1, 8 and 9 mounted
on the various processing unit cabinets are gen-
eral alarm lamps which will operate to notify an
attendant which particular processing unit has
brought in an alarm. In the printer unit forming
the subject-matter of the present invention, a
general alarm lamp {0 on the control panel may
also be noted.

With this short general description of the ap-
pearance of the apparatus, a detailed description
of the operation of the circuits will now be given.
In order to avoid confusion in such a large .and
complicated circuit the various elements and their
functions have been separately described and as
an aid to a person reading the following descrip-
tion an index is provided as follows:

Tablq of contents

1. Purpose of circuit
2. Working limits
3. Punctions
3.001 Tape identification
3.002 Tapes accepted by this circuit
3.003 Printed records
3.004 Printed paper sizes
3.005 Acceptance of serially numbered sec-
tions of tape
3.006 Skipping of leading end of tape pat-
tern
3.007 Skipping of trailing end of tape pat-
tern
3.008 Skipping of window pattern
3.009 Emergency termination of skipping
3.010 Tape identity group check before proc-
essing .
3.011 Main power switch
3.012 Reader
3.013 Starting of motors
3.014 Emergency stopping of reader motor
3.015 48-volt potential control
3.016 *Release of circult
3.017 Time out alarm
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3.018 130-volt potential supply

3.019 Start processing

3.020 Arrangement of circuit for tym of
printing

3.021 Fast feeding of tape

3.022 Reader relays

3.023 Tape out indication

3.024 Reading first line under reader pins

3.025 Verbatim entry

3.026 Printing of mutilated entry line

3.027 Counting of entry lines

3.028 Verbatim line count

3.029 Verbatim storage

3.030 Over-all check

3.031 Verbatim title

3.032 Character relay check

3.330 Character pulse distrbution

3.034 Upper case characters

3.035 Counting of printed characters -

3.036 Counting of printed lines

3.037 Skipping between sections of tape

3.038 Summary entry line count

3.039 Calling office name translation

3.040 Month translation

3.041 Round number

3.042 Non-significant zeros

3.043 Use of service zero

3.044 Straddle entry line count

3.045 Type of entry in straddle entries

3.046 Printing of the recorder number

3.047 Printing of call identity index

3.048 Printing of straddle index

3.049 Printing of time from straddle entrles

3.050 Printing of directory number

3.051 Printing of message billing index

3.052 Printing of straddle charge index

3.053 Printing of area index

3.054 Called number index

3.055 Called office

3.056 Called number

3.057 Straddle entries, timed release index

3.058 Cutting of slips

3.059 Time translation

3.060 Chargeable time

3.061 Message units

3.062 Type of message units

3.063 Non-answered entries

3.064 Line-a-time stepping of reader

3.065 Character-a-time stepping

3.066 Indication of entry under process

3.067 Indication of line of entry being proc-
essed

3.068 Reader or register lamps

3.069 Section of tape in process

3.070 First tape section in error

3.071 Last tape section in error

3.072 Last tape section in process

3.074 Character in printed line

3.075 Line does not check in reader relays

3.076 Tape identity group entry does not
check in reader relays

3.077 Tape identity group entry does not
check in tape identity group check

3.078 TFailure to print

3.079 Cutter or stuffer falls to release

3.080 Line count does not release

3.081 Character count does not release

3.083 Alarm cut-off

3.084 Emergency printer start

3.085 Manual cutting of slips

3.086 Manual operation of selector

3.087 Entries for slip printing

3.088 Tape identity group skip

3.089 Lamp display

3.090 Storage circuits
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5. Description of operation—general

5.01 Method of description

5.02 Division of circuit

5.03 Machine units used in this circuit

5.04 Basic parts of the automatic account-
ing system tapes

5.05 Treatment of leading end pattern

5.06 Treatment of tape identity group

5.07 Treatment of call entries

5.08 Treatment of the splice pattern

5.09 Treatment of the window pattern

5.10 Treatment of trailing end pattern

5.11 Alarms

. Processing of verbatim tapes

6.01
6.02
6.03
6.04
6.05
6.06
8.07
6.08
6.09

General

Automatic accounting system code

Motor driven apparatus

Turning on power

130-volt supply

Restoration of the (Master release) key

Switch set up for verbatim printing

Starting of motors

Inserting tape in reader

68.10 Starting of processing

6.11 Reading of automatic accounting sys-
tem line, operation of reader relays

6.12 First line read is transferred to storage

6.13 Entry is transferred to the storage cir-
cuit

8.14 Storage circuit checks

6.15 First step is taken by reader

6.16 Preparation for printing

6.17 Verbatim title, preparation for print-

ing
6.18 Verbatim title, make-up of title
6.19 Verbatim title, printing operations
8.20 Verbatim line, printing operations
6.21 Printing another line
6.22 Placement of verbatim lines on 3-inch
page and counting
6.23 New title due to a completed page
6.24 Completion of verbatim tape
68.25 Complete release of circuit after ver-
batim printing
6.26 Use of the (Machine release) key
8.27 Handling irregularities in verbatim tape
6.28 Starring out a mutilated line
6.29 . Stopping and starting reader

. Processing of summary tapes

7.01 General

7.02 Switch set-up for summary printing

7.03 Tape identification and switch set-up

7.04 Skipping of leading end splice pattern

'1.0{:1 Skipping of splice between sections of
pe

7.07 Fallure of 286 to be recognized

7.08 Skipping a window splice

7.09 Failure of first 287 to be recognived

7.11 Trailing end of tape skipping

7.12 Over-all set-up for summary printing

7.13 Processing of tape identity entries

7.14 Processing a local message unit entry

7.15 Processing of local and extended entry

7.16 Trailing end tape identity

. Processing of straddle tapes

8.01 General )

8.02 Switch set-up for straddle printing

'8.03 Skipping in straddle tapes

8.04 Over-all set-up of circuit for straddle
printing

8.05 Processing the tape identity entries

8.06 Straddle title

8.07 Straddle initial detail entry

8.08 Straddle initial message unit entry

8.09 Straddle answer-disconnect entry
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810 Straddle timing entry

. Processing of toll tapes

9.01
9.02
9.03
9.04

General

Switch set-up for toll slip printing

Skipping in toll tapes '

Over-all set-up for toll slip printing

9.05 Manual cutting of slips

9.06 Processing of the tape identity group
entries

9.07 The toll slip title

Processing of message unit detail tapes

Processing of observing tapes

Reader circuit

12.01 General

12.02 The automatic accounting system tape

12.03 Reader pin contacts

12.04 Reader step magnet control of drum
advance

12,05 Auxiliary control contacts

12.06 Reader advance check contacts

12.07 Stop magnet

12.08 Reader circuit used in the printer
circuit

12.09 Combination of the pins representing
the numerals

Reading relay circuit

13.01 General

13.02 The A group

13.03 The B group

13.04 Over-all operation of the circuit

Lamp connector circuit

14.01 General

1402 Connection to line register keys on

15.

16.

17.

18.

19.

20.

21

panel

14.03 Operation of the (LP) relay

Pane] circuit

15.01 General

15.02 Rotary switches

15.03 Lamps

15.04 Keys

Tape identity circuit

16.01 General

18.02 Xntry 2891

16.03 Entry 2892

16.04 Entry 2893

16.05 Entry 2894

16.06 Entry 2895

16.07 Entry 2896

16.08 Entry 2897

16.09 Entry 2898

16.10 Entry 2899

Tape digit register circuit

17.01 Operation of the circuit

17.02 Trouble conditions

Reader line count circuit

18.01 Operation of the circuit

Alarm circuit

19.01 General

19.02 Tape out of reader

19.03 Tune out

19.04 Common alarm

Tape class connector circuit

20.01 General

20.02 Summary tape, Index 17

20.03 Toll tapes, Indexes 20, 21, 22, 23, 24,
25 and 26

20.04 Last round

20.05 Message unit detail tapes, Nos. 30, 31,
32, 33, 34, 35 and 36

20.06 Observing tapes, Nos. 40, 41, 45 and 46

20.07 Straddle tape, No. 60

20.08 Verbatim tapes, no specific tape index

Reading relay translator circuit

21.01 General
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21.02 PFunction of relays to indicate an entry
Enfry class register circuit
22,01 General
22,02 Summary tapes
22.03 Relay (M) message unit local entry
22,04 Relays (M2A) and (M2B) message unit
local and extended entry
22.06 Toll tape
22.06 Relays (DIA) and (DiB) detail entry
22,07 Message unit detail tapes
22,08 Observing tapes
22.09 Relays (D2A)
answered entry
22.10 Straddle tapes .
22.11 Relays (STIA) and (8TIB), initial de~
tail entry

and (D2B) non-

22.12 Relays (ST2A) and (8T2B), initial

message unit entry

22,13 Relays (ST3A) and (ST3B), answer
disconnect entry

22.14 Relays (ST4A) and (ST4B), straddle
timing entry

22.15 Verbatim tapes

22.16 Storage circuits used for various entries

Printer character sequence circuit

23.01 Operation of the circuit

Printer line count circuit

24.01 Operation of the circuit

Printer code translator circuit

25.01 Code translation

25.02 Upper case characters

25.03 Manual printer stepping

25.04 Emergency printer start

25.5. Called office name translator

26.
21,
28.

29.

30.
31.

32.

25.501 Purpose of circuit

25.503 Functions

25.505 Description of operation—Central of-
fice with 3-digit designation

25.506 Description of operation—Central of-
fice with 2-digit designation .

25.507 Description of operation—Central of-
fice with 1-digit designation

25.508 Description of operation—Central of-
fice with no designation

25,509 Muitiple dial areas

25.510 Cross-connection

Distributor circuit

26.01 Genera] operation

Printer circuit

27.01 General

Line pattern connector circuit

28.01 General

28.02 . Typical title

28.03 'Typical line

Month translator eircuit

29.01 Operation of the circuit

Storage circuit, No. 1

30.01 Operation of circuit

Storage circuit, No. 2

81.01 General

31.02 The use of this clrcuit to register the
time

31.03

31.04

31.05

31.06

Translation of five digits to six digits

Sequence leads

Time control of month translator

Line &4 of the straddle initial entries

31.07 Line § of answer-disconnect entry

31.08 Line 3 of straddle timing entry

Storage circuit, No. 3

3201 General

82.02 Line 3 of detail and non-answered and
line § of the initial straddle detail entries

3203 Line 3 of straddle answer-disconnect
entry
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383. Storage circuit, No. 4
33.01 General
33.02 Line 4 of the detail and non-answered
entry and line § of the straddle initial de-
tail entry
33.03 Three-digit number
33.04 Four-digit number with or without

party
33.05 Five-digit number
33.06 Line 2 of the message unit local and
extended entries
33.07 Line 4 of the straddle answer-discon-
nect entry
. Storage circuit, No. 5
34.01 GQGenersl
34.02 Line § of the detall entry
34.03 Line 8 of the non-answered entry
3404 Line 3 of the local and extended mes-
sage unit entry
34.05 Line | of the four straddle entries
. Storage circuit, No. 6 :
35.01 General
35.02 Line 2 of the four straddle entries
35.03 Verbatim printing
Marker group translator circuit
36.01 Operation of the circuit
Call entries
37.01 QGeneral
37.02 Summary tape
37.03 Local only entry
37.04 Local and extended entry
37.06 Toll tape
37.06 Detail entry
37.07 Message unit detail tapes
37.08 Observing tapes
87.09 Non-answered entry
37.10 Straddle tapes
37.11 Straddle initial detail entry
37.12 Straddle initial message unit entry
37.13 Answer-disconnect entry
37.14 Straddle timing entry
37.15 Verbatim tape
Printed records
38.01 Qeneral
38.02 SBummary tape
38.03 Toll tapes
38.04 Message unit detail tapes
38.05 Observing tapes
38.06 Straddle tapes
38.07 Btraddle initial detail entry
3808 Straddle initial message unit entry
38.09 Straddle answer-disconnect entry
88.10 Straddle timing entry
38.11 Verbatim tapes
Description of trouble indication circuits
39.01 Indication of reader failure to step or
to overstep
39.03 Time out alarm
38.04 Malin type of trouble
39.05 The first line of leading end splice pat-
tern {s faulty
39.06 First 289 line is not recognized as 289
following skipping
39.07 Any 289 line is recognized as 289 but
falls to check due to mutilation
39.08 Any 289 line is recognized as 289 but
falls to check in the circuit
39.09 Not enough lines in the tape identity

36.

317.

38.

39.

group

39.10 Too many lines in the tape identity
group .

30.11 A 289 line following a regular entry is
not recognized as a 289 line ’

39.12 First line of a call entry not recognized
as an entry following skipping
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39.13 First line of a call entry not recognized
as an entry

39.14 First line of a call entry is recognized
but the balance of the line fails to check

39.15 A supplementary line of entry not
recognized as supplementary

39.16 A supplementary line of entry is
recognized as supplementary but the bal-
ance of the line does not check

39.17 Too few lines in the entry

39.18 Too many lines in the entry

39.19 Printer fails to print

39.20 Circult does not check down

39.21 Manual stepping of reader for test

39.22 Punction of the (CKI) relay

40. List of relay functions

1. Purpose of circuit

1.1 The purpose of this circuit is to provide a
means whereby the information contained in cer-
tain automatic accounting system tapes received
from other circuits in an accounting center may
be converted into printed form,

2. Working limits

2.1 This circuit operates at a maximum
printer speed of 100 words or 600 characters a
minute, while the associated reader operates at
a maximum speed of 16 steps a second.

3. Functions
3.001 Tape identification

This circult is arranged to check the tape iden-
tity group of a tape, by means of setting the same
information on set-up switches in the circuit,
against which the tape identity group is checked.
An alarm is given if these do not match.

3.002 Tapes accepted by this circuit

This circuit will accept twenty-one different
kinds of tapes. These twenty-one types of tapes
and their tape index numbers are listed below
(section 7.03).

(@) Summary tapes from the summarizer, Tape

index No. 17.

Unsorted tapes from the computer.

1. Toll tapes, Tape index No. 20.

2. Message unit detail tapes, Tape index No.
30.

3. Observing tapes, Tape index No. 40.

4. Straddle tapes, Tape index No. 60.

Sorted by office, from either the computer or

the sorter.

1. Toll tapes, Tape index No. 21.

2. Message unit detall tapes, Tape index No.
31.

3. Obhserving tapes, Tape index No. 41.

Prellminary sort by thousands from either

the computer or the sorter.

1. Toll tapes, Tape index No. 22.

2. Message unit detail tapes, Tape index No.
32.

Sorted by units, from either the computer or

the sorter.

1. Toll tapes, Tape index No. 23.

2. Message unit detall tapes, Tape index No.

€))

(c)

(d)

(e)

Sorted by tens, from the sorter.

1. Toll tapes, Tape index No. 24.

2. Message unit detail tapes, Tape index No.
34.

Sorted by hundreds, from the sorter.

1. Toll tapes, Tape index No, 25.

2. Message unit detail tapes, Tape index No.
35.

3. Observing tapes, Tape index No. 45,

50

@@



2,810,061

21
(h) Final sort by thousands, from the sorter.
1. Toll tapes, Tape index No. 26,
2. Message unit detail tapes, Tape index No.
36.
3. Observing tapes, Tape index No. 46. )
(1) Any tape from any part of the accounting
office, or the central office, to be read on a
verbatim basis,
3.003 Printed records
This ecircuit is arranged to translate the infor-
mation contained in the entries on the varlous
tapes listed above and print them in various
forms. The forms of these printed records are
shown in detail in section 38 of this circuit de-
scription. :
3.004 Printed paper sizes

This circuit is arranged to print the informa-
tion received from the various automatic ac-
counting system tapes, on three different sizes of
paper depending on the type of information be-
ing printed. These various sizes and their uses
are as follows:

1, Message unit lsts and verbatim lists are
printed on pages 3 inches wide and 11 inches
long, which come from a folded pack. These
lists will contain forty lines to the page, the
first line of which in the message unit lists will
be taken up by the title. The verbatim lists,
there being no title, will have forty entry lines.

2. The straddle page is printed on pages 7 inches
wide and 11 inches long, which come from a
folded pack. 'These pages contain forty lines
the first line of which is taken up by the title.

3. Toll, message unit detail and observing tapes
are printed on a slip 5 inches wide and 2%
inches long, the paper for which comes from
rolls, and the slips are cut off to the 21, inch
length by a cutter on the printing unit.

3.005 Acceptance of serially numbered sec-

tions of tape '

This circuit is arranged to accept under certain
conditions, a tape containing a number of sec-
tions that have been spliced together, all having
the same tape index number, and check them
for the numerical sequence of the sections. The
tapes that can be so treated are as follows:

1. Summary tapes, Index No. 17.

2. Toll tapes and message unit detail tapes hav-
ing a preliminary or first thousands sort. Tape
index No. 22 or 32, respectively.

3. Toll tapes, message unit detall tapes or observ-
ing tapes having a flnal or second thousands
sort. Tape index Nos. 26, 36 or 46, respec-
tively.

3,006 Skipping of leading end of tape pattern

This circuit is arranged to begin skipping on
the splice entry, 081010 in the leading end of the
tape directly, and to stop skipping on the first
line of a tape identity group. Skipping cannot
again start on a splice entry without previous
preparation.

3.007 Skipping of tralling end of tape pattern

This circuit is arranged to prepare for skipping
on the skip splice entry, and to actually start
skipping on the following splice entry. This skip-
ping is terminated by the mutilated splice entry
at the end of the tape.

3.008 Skipping of window pattern

This circuit is arranged to prepare for skipping
on the first skip window entry, and to actually
start skipping on the following splice entry. This
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skltx:.yplng is terminated by the second skip window
entry.

3.009 Emergency termination of skipping

This circuit is arranged to terminate skipping
on other elements of an automatic accounting
system line, if a tape identity group entry or the
second skip window entry fails to stop it.

3.010 Tape identity group check before proc-
essing v

This circuit is arranged so that all nine entries
of a tape identity groyp‘must be checked before.
processing of the following call entries can begin.

3.011 Main power switch

‘This circuit is arranged so that all power may
be removed from the circuit by the operation of
a single switch.

3.012 Reader : P

This circuit uses a reader to sense the codes
of an incoming tape.

3.013 Starting of motors

This circuit is arranged to cause the starting
of all motors used, the reader, distributor and
printer, by the momentary operation of the
(Motor start) key.

3.014 Emergency stopping of reader motor

This circuit is arranged so that the reader mo-
tor may be stopped at any time by the momen-
tary operation of the (Emerg. motor stop) key.

3.015 48-volt potential control

This circuit is arranged so that all 48-volt po-
tential can be removed from the circuit, releasing
all relays, by the following means:

1. When processing, by operating both the (Ma-
chine release) and (Master release) keys.

2. When not processing, by operating only the
(Master release) key. The (Master release)
key is a locking key.

3.018 Release of circuit

'This circuit is arranged so that the momentary
operation of the (Machine release) key will com-~
plete printing of any entry in process at the mo-
ment, and will then cause the circuit to stop in
a condition to be restarted at any time from the
point of stoppage.

3.017 Time out alarm

'This circuit is arranged so that if processing
stops for a period of approximately 8 seconds,
both a visual and audible alarm will be given.

3.018 130-volt potential supply

This circuit uses approximately 180 ma. of 130-
volt direct current potential, supplied by a recti-
fier, which is a part of this circuit.

3.019 Start processing . :

This circuit is arranged to start processing by
the momentary operation of the (Machine start)
key after and only after the motors have been
started.

3.020 . Arrangement of circuit for types of

under the figure printing.

The over-all circuit is arranged for the various
printing arrangements by the setting of the
(Tape type) and (Previous sort) switches.

3.021 ' Fast feeding of tape

This circuit is arranged so that the tape may be
fed quickly into the reader for starting purposes
by the operation of a key (TF) on the reader.
' 3.922 ~ Reader relays

The reader relays will take up the same com-
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bination as represented by the closed contacts of
the reader, and will indicate a check only when
proper registration of digits has been attained.

3.023 Tape out indication

If all reader relays are operafed, a tape out
condition will be indicated by the lighting of the
(End of tape) lamp accompanied by a general
alarm, without timing. -

3.024 Reading first line under reader pins

This ofrcuit is arranged to read and print the
first line presented to the pins, before stepping
of the reader drum takes place.

3.025 Verbatim entry

Every line in a verbatim tape except a blank
is an entry, and regardless of whether the digits
check will be transferred to the verbatim storage
circuit. If the digits in the line do not check in
storage, a stoppage will take place, and an alarm
will be given.

3.026 Printing of a mutilated entry line

A mutilated entry may be printed with stars
in place of numerals or other characters in the
mutilated positions, by operating the (Reader
step) key momentarily.

3.027 Counting of entry lines

A count circuit is provided to count the lines
of an entry, both of the tape identity group and
call entries, and to steer the information in each
line into the proper storage circuits,

3.028 Verbatim line count

A verbatim entry is a one-line entry and uses
a single count in the count circuit.

3.029 Verbatim storage
The storage circuit used for verbatim trans-
lates the automatic accounting system code as re-

celved from the reader into the decimal system
for printing.

3.030 Over-all check
A new line can only be brought under the
reader pins automatically when the previous line

has been checked in both the reader relays and
the storage circuit.

3.031 Verbatim title

The verbatim title consists of line feed opera-
tions of the printer to properly place the first
printed line on the folded pege.

3.032 Character relay check

The character relays are equipped with a one
and one only check circuit to prevent the start-
ing of the distributor if more than one relay be
operated.

3.033 Character pulse distribution

Character pulses, five-unit code, are distributed
on a time basis to the printer.

3.034 Upper case characters

Some characters used in this printer are in
the upper case. For each upper case character

to be printed this circuft is arranged to first send ¥

a shift signal, then the lower case signal for the
character on the pallet of which the upper case
character is located, and then an unshift signal.

3.035 Counting of printed characters

The form of the printed line is determined by
the action of the printer character sequence cir-
cuit in directing the ground circuit for operating
each character relay through the line pattern
connector circuit,

3.036 Counting of printed lines
The printed lines are counted by a line count

circuit, for the purpose of entering a new title

after a nine-line count for slips or a forty-line
5 count for pages.

3.037 Skipping between sections of tape

This circuit is arranged to prepare for skipping
between sections of a tape by the recognition of
a skip splice entry, and to actually start skipping
on the following splice entry. This skipping is
terminated by the recognition of a tape identity
group entry, in the next section of the tape.

3.038 Summary entry line count

A summary entry may consist of two or three
lines, and, therefore, uses a two or three count
as the case requires.

3.039 Calling office name translation

This circuit is arranged to translate the two-
digit number of the marker group set up on the
set-up switches, in combination with a single
office digit, this office digit being set up on the
set-up switches or being obtained from a line in
an entry, into a one, two or three-digit office
name.

3.040 Month translation

This circuit is arranged to translate a two-
digit number representing the month set up on
the set-up switches into a three-letter abbrevia-
tion, and to change to the abbreviation for the
succeeding month in the last round, when the
day register indicates that the call was made in
the following month.

3.041 Round number

This circuit provides a means for printing the
round number when required, from the position
of the round switch in the set-up switches.

3.042 Non-significant zeros

This circuit is arranged so that in all printing
of message units or chargeable time, non-sig-
nificant zeros are replaced by dashes.

3.043 TUse of service zero

The zero used on the printer associated with
this circuit is printed “©®,” a zero with a line
drawn through it slanting to the left downward,
to differentiate between a zero and the let-
ter uo'n

3.044 Straddle entry line count

A straddle entry may consist of three, four,
five or six lines, and, therefore, uses a 3, 4, 5 or 8-
line count as the case requires.

3.045 Type of entry In straddle entries

This circuit is arranged to interpret the B digit
of the first line of a straddle entry, as an indica-
tion of the type of entry and to print an appro-
priate character to indicate the type of entry.

3.046 Printing of the recorder number

This circuit is arranged to print the recorder
number from straddle entries, the C and D digits
of the first line, and to indicate whether the re-
corder is the regular or emergency machine, or
whether this information is unknown.

3.047 Printing of call identity index

This circuit is arranged to print the call identity
index from straddle entries, the information for
which is obtained from the E and F digits of the
first line.

3.048 Printing of straddle index

This circuit is arranged to translate the straddle
78 index, obtained from the B digit of the second
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line into symbols which serve as a gulde to re-
lated entries of the call, as to their location.

3.049 Printing of time from straddle entries
This circuit is arranged to print the day and
the hour from straddle initial entries or detall
- straddle Initial entries, the day, hour and minute
for both -answer and disconnect from straddle
answer-disconnect entries and the day, hour and
minute for straddle timing entries.
3.050 Printing of directory number

This circuit is arranged to print the directory
number when the printing of this number is re-
quired.

3.051 Printing of message billing index .

This circuit Is arranged to print the index
number from the C digit of the fourth line of
straddle entries.

3.052 Printing of straddle charge index

This circuit is arranged to interpret the strad-
dle charge index from the (F*) digit of the fourth
line of initial straddle entries, the fifth line of
answer-disconnect entries and the third line of
timing entries into symbols indicating what spe-
cial charging action should be taken.

3.053 Printing of area index

This circult is arranged to print the area in-
dex of the called office, if calls can be made to
more than one area. This feature for single or
multiple area printing is on an optional basis in
this circuit.

3.054 Called number index

This circult is arranged to read the called
number index, and to use this number to print
the called number in the proper form.

3.055 Called office

This circuit is arranged to register the digits
of the called office, transfer them to the associ-
ated printer translator circuit, and print the
characters indicated by that circuit.

3.056 Called number

This ecircuit is arranged to print the called
number in the form dictated by the called num-
ber index.

3.057 Straddle entries, timed release index

This number is registered from the E digit of
. line 5§ of the answer-disconnect entries, and line 3
of the timing entries and only affects the print-
ing, when 1 is present in this E digit, and 1 also
is present in the F digit, in which case an S is
printed in the straddle charge index.

3.058 Cutting of slips

This circuit is arranged when printing slips
to automatically cut the slips from a roll of paper
and stuff them in a ticket box.

3.059 Time translation

This eircuit is arranged to convert a five-digit
start time line into a six-digit printed record.

3.060 Chargeable time

This circuit is arranged to print the chargeable
time when required, with a dash for non-signifi-
cant zeros.

3.061 Message units

This circuit is arranged to print message units
when required, with a dash for non-significant
Zeros.

3.062 Type of message units

This circuit is arranged to print the type of
message units when required.
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3.083 Non-answered entries

This circuit is arranged to print non-answered

entries when printing observing tapes.

3.064 Line-a-time stepping of reader

This circuit is arranged so that the reader may

be manually stepped a line at a time either before
processing or during processing.

3.065 Character-a-time stepping

This circuit is arranged so that processing can

take place a character at a time when desired.

3.066 Indication of entry under process—(En-
tries) lamps

This circuit is arranged fo display an indica-

tion of the entry being processed with the num-
ber of lines in that entry.

3.067 Indication of line of entry being proc-
essed—(Line of entry) lamps

This circuit is arranged to display an indica-

tion of the line of entry being processed.

3.068. (Reader or register) lamps

This circuit is arranged to display the combi-

nation in the reader contacts, reader relays, or

the storage circuits associated with an entry be-

ing processed by operating appropriate keys.

- 3.069 Section of tape in process—(Tape sec~
tion) lamps

This circult is arranged to display an indica-

tion of the section of tape that is in process.

3.070 First tape section in error—(First thou.
in error) lamp

This circuit is arranged to display an indica-

tion when the first section in a tape does not
agree with the first tape section expected by the
set-up switches.

3.071 Last tape section in error—(Last thou.
‘ln error) lamp

This circuit is arranged to display an indiea-

tion when the last section of a tape does not
agree with the last tape section expected by the
set-up switches.

3.072 Last tape sectlon in process—(Last
thou.) lamp

This circuit is arranged to display an indica-

tion when the last tape section is in process.

3.074 (Character in printer line) lamps

This circuit is arranged to display an indica-

tion of the number of the character in the printed
line that is being processed.

3.075 Line does not check in reader relays—
(Line NO CK INRDR) Lamp

This eifrcuit is arranged to display an indica-

tion that an unidentified line in the reader relays
does not check.

3.076 Tape identity group entry does not
check in reader relays—(TI NO CK IN RDR)
lamp

This circuit is arranged to display an indica-

tion that a tape identity group entry does not
check in the reader relays.

3.077 Tape identity group entry does not
check in tape identity group check (Tape
ident.) lamp

This circuit is arranged to display an indica-
tion that a tape identity group entry does not
check in the tape identity group check circuit.

3.078 (Falls to print) lamp

This circuit is arranged to light a lamp, when
an entry line is fully checked in the cireuit. but
the actual printing fails.
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3.079 Cutter or stuffer fails to release—(Cut-
ter NO RLS) lamp
This circuit is arranged to light a lJamp when
the cutter or the stuffer of the printing unit does
.not release.
3080 Line count does not release—(Line CT
NO RLS) lamp
This circuit is arranged to light a lamp when
the printer line count relays do not release in the
proper time.
3.081 Character count does not release—
. (CHAR CT NO RLS) lamp
This circuit is arranged to light a lamp when
the character count relays do not release in the
proper time.
3.083 (Alarm cut-off) key
This circuit is arranged with means for cutting
off the external alarm when desired.
3.084 Emergency printer start—(Emerg. PTR
start) key

10
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This circuit is arranged to star out an indi-

vidual character in a printer line when printing
_does not take place in a normal manner.

3.085 Manual cutting of slips—(Toll slip cut-
ter) key
This circuit is arranged so that when it is not
in the processing condition, slips may be cut in
the printing unit by the operation of a key.
3.086 Manual operation of selector

This circuit is arranged so that when the cir-
cuit is not in a processing condition the selector
used for counting tape sections may be manu-
ally released by the (Tape section release) key
or stepped forward by the (Tape section reset)
key.

3.087 Entries for slip printing

All entries for which slips are printed consist
of five lines and, therefore, use a five-line
‘count.

3.088 Tape identity group skip (Tape ident.)

and (Emerg. reset) keys

This circuit is arranged so0 that when necessary
‘the circuit may be put in condition for processing
entries without checking the tape identity group.
This is done by keys that are made less accessible
than other keys. ‘

3.088 Lamp display—(Reader lamps) key

This circuit is arranged with a key, which when
operated will enable all lamps to light that are
equipped to indicate a trouble. :

3.090 Storage circuits
. 'This circuit is arranged to utilize one storage
circuit for each line of an entry being processed.
There are six such circuits therefor as the largest
entry is the straddle initial detail entry which
contains six lines.

5. Description of operation—QGeneral

5,01 Method of description

The method of description will be to take the
six distinctive tapes that this circuit is designed
to process and follow in detail the circuit method
of processing. These six distinctive tapes are as
follows, in their order of complexity in the opera-
tion of the circuit:

1. Verbatim

2. Summary

3. Straddle

4. Toll

5. Message unit detall
8. Obeerving
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The result of this method of description will be
that the control circuits will permeate the whole
description, as they contain the controlling ele-
ments of the whole circuit. The primary or
reader control circuit is shown in Pigs. 10, 11, 17,
18, 25 and 26 and the secondary or printer con-
trol circuit is shown in Pigs. 49 and 56. Most .
of the other figures will have sections entirely
devoted to themselves, and will be referred to
in the running description of the method of
processing. Also, certain operations of the con-
trol circuits which have once been described will
thereafter only be referred to. It is felt that by
this means considerable repetition will be avoided.

5.02 Division of the circuit

The circuit as a whole is divided into two por-
tions, the reading portion, and the printing por-
tion. The reading portion reads the entry lines
of the automatic accounting system tape and
determines what disposal shall be made of them.
The printing portion transiates and prints in
proper form any information that the reading
portion places at its disposal.

The type of the tape to be processed, the extent
of the sort to which the tape has been subjected
previously, and certain other information per-
taining to the tape, is set up on switches in the
panel circuit and this information acting on the
tape class connector circuit conditions the entire
circuit for printing the proper format for this
type of tape, and also sets up circuit conditions
for accepting only the particular tape indicated.
The proper type of paper must also be inserted
in the printer, namely, the slip roll, or the 3- or
T-inch folded page as may be required.

5.03 Machine units used in this circuit

Three mechanical units are used in this cir-
cuit, the reader, the distributor and the printer.
It is not within the scope of this circuit descrip-
tion to describe in minute detail the mechanical
operation of these machines. Disclosures of these
units will be found in the prior art hereinbefore
set forth,

5.04 Basic parts of the automatic accounting
system tapes

All automatic accounting system tapes received
by the printer circuit contain a number of distinct
elements which are listed below.

. Leading end of tape pattern
. Tape identity group

. (Call) entries

8plice pattern

Window pattern

. Trajling end of tape pattern

The tapes may consist of one section, or there
may be a number of sections spliced together.

For all printing, except verbatim, the above
types of elements are essential to the complete
processing of a tape. For verbatim, which is
merely the printing of the digital information in
each line, all kinds of entries are treated alike,

5.05 Treatment of leading end pattern

The pattern at the leading end of a tape is
a series of splice entries. The entry under the
pins of the reader at the time of starting the
circuit will be read and the information will be
passed to the reading relay circuit. The reader
relays decode the two-unit code as received from
the reader into grounded leads representing the
numerals of the decimal system. Certain of this
information is passed to the reading relay trans-

- O
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lator circuit and this circuit ascertains the type
of line that is being read.

In this case the splice entry is recognized and
this information is passed to the reader control
circuit. This information sets up a condition
50 that all the splice entries are automatically
skipped until the reading relay translator circuit
identifles the first line of a tape identity group.

5.08 Treatment of tape identity group

When a tape identity entry is read, the 289 is
recognized by the reading relay translator circuit.
This information is passed to the reader control
circuit which brings into action the reader line
count circuit and connects it to the tape identity
circult by means of the reader line count con-
nector circuit. The tape identity circuit contains
relays which in conjunction with the switch set-
tings will check each entry of the nine entries of
the tape identity group, and if the tape class
connector circuit so dictates will also bring into
action the tape digit register circuit to check the
progression of the numbers of the tape sections.
The tape cannot progress beyond the tape
identity group unless the nine lines have been
properly checked.

5.07 Treatment of call entries

The call entries now follow. These are to be
printed. When a call entry is recognized by the
reading relay translator circuit, the reader con-
trol circuit releases the reader line count. con-
nector circuit removing the connection of the
reader line count circuit to the tape identity cir-
cuit and causing an entry relay in the entry class
relay circuit to be operated. This operated relay
represents the particular type. of entry to be
printed. This entry relay causes certain of the
storage circuits to be connected to the reader line
count circuit.

The reader line count circuit is advised by the .

entry relay in the entry class relay circuit as to
how many lines are contained in the entry.. The
circuit then proceeds to store the information
contained in each line of the call entry in the
proper predetermined storage circuit for trans-
lation into the characters to be printed. The
number of storage circuits used will correspond
to the number of lines in the entry, '
The information in an entry line is placed in
its storage circuit exactly as read by the reader,
on a two-out-of-five basis, and when it is checked
into the storage circuit, the next line is read and
stored. This operation takes place as fast as
registering and checking can be done, until all
the lines of the entry are stored. When the pre-
determined number of lines has been stored, the
reader line count circuit indicates that fact to
the reader control circuit. The reader control
circuit permits the reader to step immediately to

the first line of the next entry, and then forces

" it to wait until the previous entry has been print-
ed.

Printing starts, however, as soon as sufficient
information is present in the storage circuits to
determine the title. Usually the title is deter-
mined by the first line, and, therefore, printing
starts as soon as the first line is registered. In
the last round, however, in making slips, it is
necessary to observe the day in the second line to
determine if a change in month is to be made,
before printing can be started. .

The tape class connector circuit indicates to
the line pattern connector circuit what the title
sequence is to be and where the information is to
be obtained, while the entry class register circuit
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indicates to the line pattern connector circuit
what the printed line character sequence 18 to be.

The method of printing is to cause a grounded
lead from the printer character sequence circuit
which corresponds to the number of the char-
acter in the printed line, to be routed via the cir-
cuit which contains the formation for that char-
acter, to operate a relay in the printer code trans-
lator circuit.

The operation of the character relay in the
printer code translator circuit will cause the dis-
tributor to rotate and transmit the character to
the printer.” The distributor in rotating steps
forward the printer character sequence circuit
to cause the next character lead, which is routed
by the line pattern connector circuit, to operate
& character relay corresponding to the next char-
acter to be printed. When the printing of a line -
starts the entire line is printed at the rate of 100
words a minute with very slight hesitations every
ten characters.

When the line has been printed, the storage
circuits are cleared and the storage and printing
of the next line proceeds.

The completion of a line, the returning of the
type basket in the printer, and the beginning of
storage of the next entry is governed by the
printer control circuit.

The printer line count circuit is actuated by
the printer control circuit to count the number
of lines on the printed page, so that the paper
may be advanced for new slips or pages when the
previous one is completely fnll,

The calling office name must be obtained from
the marker group number, which is stored in the
marker group switches and a single digit number
which is present in the call entry or in the (Cent.
office) switch and which must then be translated,
usually into two letters and a numeral, for print-
ing. The marker group translator circuit makes
this translation.

The called office name must be translated di-
rectly from three numerals that are present in
the entry. The printer translator, shown in Fig.
130 as the called office name translator, to which
the printer circuit is connected by the printer
translator connector circuit is used to make this
translation. This printer translator is acted up-
on by both the called office entry and the area
index.

All the other translations are made in the stor-
age circuits with the exception of the month
translation which is made in the month trans-
lator circuits and which translates a two-digit
numeral of the month, as set up on the (Month)
switches into a three-letter abbreviation of the
month. .

In printing slips, it is necessary to compare the
directory number with the previous directory
number to see if a change has taken place, to de-
termine whether a new slip is required. Storage
circuit No. 1 is the storage memory circuit for
this operation. In some cases, the office must
also be compared This is also done by storage
circuit No. 1. In the last round, it is necessary to
remember whether a change in month has taken
place or not. This operation is performed by
the month translator circuit.

5.08 Treatment of the splice pattern

The splice pattern is that portion of the tape,
between two sections of the tape, where they have
been spliced together. A skip splice entry is first
encountered which indicates to the reader con-

g8 trol circuit that a splice entry should follow.
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When the following splice entry is encountered
the reader control circuit sets up the skipping
condition, which skips all lines including the
actual splice, unti] the first tape identity entry
of the following section is met, at which time
skipping stops, and the regular processing con-
tinues. ]
5.09 Treatment of the window pattern

A window pattern is a group of entries applied
to a tape as a result of a perforator recognizing
a tape window at a splice in unperforated tape.
The first indication of such a pattern to the
printer circuit is the encountering of a skip
window entry 287020 which indicates to the
reader control circuit that a splice entry should
follow. When the following spice entry is en-
countered the reader control circuit sets up the
skipping condition which skips all lines including
the actual window until another skip window
entry is met, at which time skipping stops, and
the regular processing continues. A full descrip-
tion of such an operation may be found in the
copending application of J. W. Gooderham, Serial
No. 38,927, filed July 15, 1948,

5.10 Treatment of trailing end pattern

A skip splice entry is first encountered which
sets up the skipping condition, and the circuit
continues to skip all lines until the actual end of
the tape is encountered. This circuit is arranged
so that other elements of a line will stop the
skipping, so the circuit will usually stop, before
the tape passes out from under the reader pins,
When this occurs an alarm will be given, and ob-
serving that this is the end of the tape, the tape
is stepped out manually until the (End of tape)
lamp lights. The circuit is then released by op-
erating the (Machine release) and (Master re-
lease) keys.

5.11 Alarms

An alarm circuit is provided which brings in
both a visual and audible alarm when trouble is
encountered in the circuit. Associated with the
alarm functions are a number of keys and lamps
which are used for diagnosing trouble. If proc-
essing stops it is possible to check the digits of the
line in process and determine the extent to which
it has been processed.

6. Processing of verbatim tapes
6.01 General

Any tape from any machine in the accounting
office or any tape from a central office, may be
printed on a verbatim basis, Verbatim printing
means to print one line of six numerals for each
perforated line in the automatic accounting sys-
tem tape. The six printed numerals represent
in the same order, the six numerals perforated in
the automatic accounting system tape, digits,
A, B, C, D, E and F from left to right. The entry
and the method of printing are shown in sections
37 and 38.

6.02 Automatic accounting system code

The method of representing the numerals in
the six groups across the tape is described in sec-
tion 12,

6.03 Motor-driven apparatus

The printer circuit contains three motor-
driven pleces of apparatus.

1. The reader
2. The distributor
3. The printer

The reader motor will start when (MOT) re-
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lay 12700 in Fig. 127 is operated, and the dis-
tributor and printer motors will start when
(DPP) relay 12701 is operated.

6.0¢4 Turning on power

It is assumed that the circuit has been com-
pletely shut down, that is, the (A. C.) switch
12783 is in the (off) position and the (Master re-
lease) key 1800 in Fig. 18 is operated as shown.
Through another blade the switch 12708 closes a
break in the “DCST” lead 1881 to the (DCP) re-
lay 12113 which when operated will apply 48-volt
power to all of the various points in the draw-
ings symbolized by a circle with a minus sign
within it.

To turn on the power, therefore, the (A. C.)
switch 12783 is operated to the (on) position.
This switch when operated:

1. Applies 110-volt (A.C.) potential to the motor
"clrcuits.

2. Connects the winding of a direct current
power supply relay 12713 (not shown) to the

. (Master release) key, but this key being op-
erated, relay (DCP) is not effected. This con-
nection is indicated by the “DCST" wire 1801
which may be traced from the (Master re-
lease) key 1808 through the cable (802 to Fig.
127. This contact of the switch insures that
relay (DCP) cannot be operated unless the
(A. C.) switch is in the (on) position.

3. Applies ground to the printer translator cir-
cuit the purpose of which is explained in that
circuit.

6.05 130-volt supply

Certain portions of this circult are operated at
a potential of 130 volts direct current. The
source of this 130-volt supply is a rectifier 12704,
Pig. 127,

This means that as soon as the (A, C.) switch
12703 in Pig. 127 is operated to its (on) position,
the rectifier is immediately energized, and 130-
volt potential is applied to conductor 12708 and
t&ﬁfl’) resistance 12707 and (PR) resistance

This application of 130 volts to conductor (2788
completes a circuit through the printer selector
magnets 12608 in parallel in Pig. 126, through the
(8top) contact of the distributor to ground.

A circuit is, therefore, immediately available
to energize the printer selector magnet and hold
16:) energized with a current of approximately

ma.

The application of 130 volts to resistances (CP)
and (PR) in Pig. 127 applies a positive cathode
bias of approximately 100 volts to (TM@) tube
12789, supplies the plate voltage for the tube, and
also charging potential for (TM) condenser
12710 and (TMI) condenser i2711. A complete
description of the operation of this tube timing
circuit is given in section 19.

6.06 Restoration of the (Master release) key

The (Master release) key 1808 in Pig. 18 is then
restored to normal. The restoration of this key,
completes a circuit for operating relay (DCP) in
Fg. 127,

The operation of this relay applies negattve
48-volt potential to the (Bus bars) of the fuse
panels in all cabinets thus applying potential to
the circuit generally.

Under this unoperated conditions of the cir-
cuit, certaln apparatus is energized when the
48 volts is applied. These are as follows:

1. The heater of (TMS) tube (2709 in Pig. 127,
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2. (ETA) relay 4908 in Fig. 49 which is operated
from ground on (CTX) relay 4801.
3. The (Master off normal) lamp 127{2 in Fig.
127 is 1it.
6.07 Switch set up for verbatim printing

To set the circuit up for verbatim printing the
(Tape type) switch 508 in Fig. 5 is placed on its
sixth point.. The position of the other switches
is of no importance.

Ground on the common of the second section
802 of this switch operates (VB) relay 1308 over
conductor 503. The effect of the operation of
relay (VB) on the circult is given in section 20.

The (VB) relay of Fig. 13 operates (VBM) re-
lay 2900 in Fig. 29 over the “VB” conductor 1301,
the action of which relay is described in sec-
tion 22.

With these two relays operated the circuit is
conditioned for verbatim printing.

6.08 Starting of motors

The motors are started by momentarily oper-
ating the (Motor start) key 1803. This key re-
ceiving ground from the unoperated (CALM)
relay (2714 over conductor 12118 connects it to
the “RMS” lead (804 an the “PMS” lead 18086.
Ground on the “RMS” lead 1804 operates (RMS)
relay {805 while the ground on the “PMS” lead

1808 operates the (PMS) relay 1801.

- Relay (RMS) operated:

1. Locks at its armature 7 and front contact
through a break contact on the (Emerg. motor
stop) key (808, conductor {809 over armature
| and back contact of (TMOA) relay 12748,
conductor (2711 over the back contact and
armature 2 of the (RLS) relay (700.

. Over its front contact and armature 3 the
(RMS) relay 1888 applies ground to conductor
1818 leading to the (MOT) relay 12700 in Fig.
127 whereby this relay operates to start the
reader motor by applying alternating current
to the (HS) conductor 12718.

. Through its front contact and armature i
the (RMS) relay extends ground over con-
ductor 1811, the back contact and armature 2
of the (RI) relay 11088, conductor {101, the
contacts of the (TF) key 2300, conductor 2301
to the winding of the step magnet 800 to hold
this magnet energized to prevent the reader
drum from stepping even though the reader
is running. '

. The (RMS) relay 1805 at its armature 2 and
front contact partially closes the circuit for
operating the (ST) relay 1000.

. The (RMS) relay applies ground through its
front contact and armature 4 to operate the
stop relay 1102. This same ground is also used
under an operated condition of the (BST) re-
lay 2500 to operate the (EM{) relay 2600.

. The (RMS) relay 1808 closes a circuit from
ground through its front contact and arma-
ture § over conductor 1802 through the cable
2561 to the armature 2 of the step magnet 2200
in Fig. 22 for the use of this rotary magnet of
the selector. .

. The (RMS) relay (805 closes a circuit from
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ground through its armature 1 and front con-

tact, conductor (813, the front contact and
armature 2 of the stop relay 102, conductor
1183 to the stop magnet 881 of the reader in
Fig. 8.

Stop relay 1102, operated:

1. Through armature | and front contact -it
closes additional ground connection on con-
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ductor 1181 to the step magnet 808 of the
reader to supplement that supplied by arma-
ture | and front contact of the (RMS) relay.

‘2. Through its armature 2 and front contact it

crosses a circuit to the stop magnet 801 as
above described. The energization of the stop
magnet permits the later stepping of the
reader drum. For a full description of the use
of the step relay see section 6.29.

(PMS) relay 1801, operated:

1. Locks directly to ground at armature 2 and
back contact of the (RLS) relay 1780,

2. Applies ground at its armature | and front
contact over conductor i8i4 to the (DPP)
relay 12701 which energizes the motors of both
the distributor and printer. These mecha-
nisms, however, are equipped with clutches so
that only the motors run at this time,

3. At its armature 2 and front contact it supplies.
a locking ground for the (RLS) relay 1708.

4. At its armature & and front contact 1t closes
‘another point in the circuit of the (ST) relay
1008. Thus all motors in the circuit are in
operation and these mechanisms, the reader,
distributor and printer are ready to operate.
6.09 Inserting tape in the reader
The tape that is to be processed on a verbatim

basis is inserted in the lower reader chute, with

the embossed side towards the drum. When the
tape is pushed in as far as it will go, sufficient
engagement is made with the drum to pull the
tape, if the drum is rotated. Operating the (TF)
key 2308 on the reader will disconnect the (Step)
magnet 888 from the external ground circuit and
the drum will rotate pulling the tape forward

‘unti] the desired line of the tape is under the

reader pins (see section 12). The circuit opened
by the (TPF) key is the ground circuit previously
described as originating at the (RMS) and
(Stop) relays and connecting via (Rf) relay {100.

While the (TF) key is operated the reader
(Step) magnet circuit will be closed only during
the intervals that the reader pins are presented
to the tape. This clogure takes place at the (G0)
contact 803 and insures that the drum will not.
be rotating while pins are engaged with holes.
Opening of the (Step) magnet circuit at the (G0)
contact 803 permits the reader drum to rotate
one step while the pins are disengaged.

6.10 Starting of processing

The circuit is started processing by operating
the (Machine start) key 181§ in Fig. 18 momen-
tarily. The operation of this key applies ground
via contacts on the (RMS8) and and (PMS) re-
lays previously described to operate relay (ST) in
Fig. 10, Relay (ST) cannot be operated unless
relays (RMS) and (PMS8) have been previously
operated.

(ST) relay 1008, operated:

1. Locks under the control of the (RLS) relay
i708 on its armature 4 and front contact.
Supplementary locking paths for this relay are
also supplied by the (AUX) relay 2501 on its
armature 2 and back contact and the (PR)
relay 2582 on its armature | and front contact
when these relays are operated.

2. At its armature | and front contact it closes
an operating ground supplied over conductor
2504 from armature 8 and back contact of
(CK) relay 2803 to conductor (00{ for the
decimal decoding leads. See section 13. -

3. At its armature 2 and front contact it closes
the “K1” lead 2301 from a break contact in
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the reader which opens during the stepping
interval of the reader cycle, through to Fig.
14 for the ultimate use of Fig. 22.

. At its armature 3 and front contact provides a

ground for locking (R2) relay {104 under con-

troi of (CK) relay 28083.

At its armature & and front contact provides a

supplementary locking ground for relays

(RMS) and (PMS).

At its armature § and front contact removes

a locking ground for (RLX) relay 1002 and

applies this ground to light the (off normal)

lamp {003 to show that the circuit is in the
processing condition.

. At its armature 8 and front contact it pre-
pares a circuit to operate the connector relays,
(PC1) relay 884, (PC2) relay 1584 and (PC3)
relay 2304. (See section 13.) .

. At its armature 8 and front contact it applies
a locking ground for (RLS) relay 1700.

. At its armature {8 and front contact it sup-
plies a ground derived from the armature 3
and back contact of the (RLS) relay to hold
relay (DCP), Pig. 127, operated independent
of the (Master release) key in Fig. 18.

6.11 Reading of automatic accounting system
line, operation of reader relays

The operation of the (PCI) relay 884, (PC2)
relay 1504 and (PC3) relay 2304 will cause the
register relays in Pigs. 9, 16 and 24 to take up
the same combination that is on the reader pin
contacts. A complete description of the opera-
tion of the reading relays is given in section 13.
1f the digits check the (RRCK) relay 2683 will be
operated over (RCK) lead 2488 from the reading
relays and the (STE) relay 2588 will be operated
over “VB” lead 1302. We will disregard relay
(RRCK) for a moment and confine our attention
to relay (STE).

6.12 First line read is transferred to storage

The (STE) relay 2808, operated:

1. Locks at its armature T and front contact via
the armature 4 and back contact of the (TIP)
relay 2602 to the armature § and back contact
of the (EC) relay 2588.

. At its armature { and front contact, connects
the (0) lead 1988 to the winding of the (SLN)
relay (78(. This is not used in verbatim
printing.

. At its armature 2 and front contact it grounds
the “ENT” lead 28871. This lead is not used in
verbatim printing. i

. At its armature 3 and back contact is opens
the operating circuit of (CKT) relay I7102.

. At its armature 4 it rearranges the trouble
lamp circuit, a function to be explained later
(see section 39).

. At its armature § it removes ground from the
locking circuit of the (SKS) relay 1084 and op-
erates (AUX) relay 2801.

. At its armature 6 it removes a ground derived
at the armature § of (CKT) relay (182, from a
check circuit for skipping, which is explained
in section 7, and applies a ground to the arma-
ture 8 of (CK) relay 2583 for later use in op-
erating (CE{) relay 17083.

. At its armature 8 it applies & locking ground
for relay (CK|)

The (AUX) relay 2581, operated:

1. Completes the circuit from ground, front con-
tact and armature | of (AUX) relay 2581, ar-
mature & and back contact of (CK) relay
2503, front contact and armature { of (R2)
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relay (184, armature 3 and front contact of
(AUX) relay 2801, armature | and back con-
tact of (TTIP) relay 2602, back contact and
armature 3 of (PR) relay 25602, “CT” con-
ductor 2888 over cable 268!, armature 3 and
back contact of (SPJ) relay 3488 and thence
in a changing circuit including similar con-
tacts to armature 3§ and back contact of (8PA)
relay 3600, thence through the winding of the
(8TA) relay 360! to operate this last-named
relay.

. It operates (08) relay 1704 at its armature 2
and front contact.

. At its armature 4 and front contact provides a
supplementary locking ground for locking (ST)
relay (000,

The (RRCK) relay which informs the reader
control circuit that a complete check has taken
place, when operated:

1. At its armature | rearranges the lamp circuit

as will be explained later (see section 39).

At its armature 2 opens the locking circuit of

the connector relays of Figs. 8, 15 and 23.

At its armature 3 also rearranges the trouble

lamp circuit (see section 39).

. At its armature 4 contacts also rearranges the
trouble lamp circuit (see section 39).

. At its armature § contacts closes part of the
check circuit to ultimately operate (CK) re-
lay 2503.

6.13 Entry is transferred to the storage circuit

As before explained (CTA) relay 3881 in Fig.
36 has been operated. A complete description of
the reader line count circuit is given in section 18.

The operated (VBM) relay 2808 supplies a
ground from its armature | over the “ECI” lead
280( via armature 5 of the (CTA) relay 3681 to
the “EC” lead 3682 to operate the (EC) relay
2588 to end the line count which in the case of
verbatim is one. The operated (CTA) relay 3601
also closes a circuit from ground on armature |
of (8PA) relay 3608 over the “Ci” lead 3603, ar-
mature 2 of (VMB) relay 2980, conductor 2982,
cable 4400, to operate the connector relays,
(S6A) relay 6800, (S6B) relay 8000 and (S6C)
relay 9280,

(EC) relay 2506 operated:

1. At its armature | and front contact provides
a circuit which may later be used for operat-
ing (RLX) relay 1002.

. At its armature 2 and front contact partially

closes an operating path for (TP) relay 2604,

At its armature 3 and front contact provides

a locking path for relay (R2) from any op-

erated relay in Figs. 35 and 43.

. At its armature 4 and front contact provides
a locking path for itself to the ground at ar-
mature 3 and front contact of (ST) relay 1800,
to any ground supplied on “CKD” leads from
Figs. 36, 43, 9, 16, 24 and storage flgures and
to any other ground that will also lock (R2)
relay (104,

. At its armature 5§ and back contact removes
a locking ground from relay (STE).

. At its armature § and front contact it locks
relay (R2) and itself to the operated relays
in the reading relay circuit.

2.
9.

4
5

70 7. At its armature 7 and front contact provides

an operating path for (PR) relay 2802.

Thus the greater control circuit is conditioned
walting action on the part of the No, 6 storage

78 circuit,
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6.14 Storage circuit checks

The operation of relays (S8A), (S6B) and
(S6C) In the No. 6 storage circuit connects the
twenty-eight register relays of this circuit to con-
tacts of corresponding relays in the reading relay
circuit and those relays that are operated, will
place ground on similar relays in the storage cir-
cuit and operate them. A description of the use
of the No. 6 storage circuit for verbatim printing
is given in section 35.

The digit check “S8CA” lead 6801 is routed via
(VBM) relay 2800 and (CTA) relay 3601 to op-
erate (SCK) relay 2606.

We now have (RRCK) relay 2603 operated be-
cause of a proper check in the reader relays, and
the (SCK) relay 2606 because of a proper check
in Fig. 29. A circuit is now complete from

. ground, front contact and armature 8 of (STE)
relay 2505, armature 2 and back contact of (CKI)
relay 1703, front contact and armature 2 of
(SCK) relay 2606, armature § and front contact
of (RRCK) relay 2603 to the winding of the (CK)
relay 2503 to operate this latter relay. Thus is
indicated a complete satisfactory reception of an
automatic accounting system line.

(CK) relay 2503, operated:

1. Locks at its front contact and armature 8 to
the contact of (S2) relay 1105, released.

2. At its armature | and front contact operates
(RRLK) relay 1008,

3. At its armature 2 contacts it rearranges the
trouble lamp circuit which functions will be
explained later (see section 39).

4, At its armature 3 and back contact it removes
the locking ground for the connector relays
PCl), (PC2), (PC3), whereupon these con-
nector relays release.

. At its armature 4 it removes the ground from
“RRG” lead 1001.

6. At its armature § it removes the (ST) relay

lock of relay (R2).

7. At its armature 6 contacts it removes the op-
erating ground for (CTA) relay 3601 and ap-
plies ground which through the armature 6
and front contact of operated (CTA) relay
3601 causes (SPA) relay 3600 to operate.

8. At its armature 7 and front contact it oper-

ates (PR) relay 2502 via the armature 7 and

front contact of (EC) relay 2506.

At its armature 9 contacts partially prepares

s path for operating (CKIi) relay 1703, a

" function not used in verbatim printing.

(RRLK) relay 1008 operated by (CK) relay
2503:

1. Releases all registry relays that are operated
in Figs. 9, 16 and 24.

2. At its armature T and front contact operates
(TP) relay 2604 via relay (EC), an operation
of no effect in verbatim printing.

It will have been noted that at a certain stage
in this process, relays (R2) and (EC) are locked
on check-down leads “CKD” to a number of
places.

These places are:

1. (8T) relay 1000, the armature 3 and front
contact.

2, To any relay that mlght be operated in Figs.
19 and 27 (conductor 2509). Even though
these relays are not used in verbatim, they
are-allowed to operate.

3. To any registry relay operated in Figs. 9, 16
and 24,

2,610,061 (

38

4. To any relay operated in the reader line count
circuit, Figs. 36 and 43.

5. To any connector relay in any one of the six
registers (register No. 6 only used in verbatim).

When the registry relays in the reader relay

" eircuit release as a result of the operation of
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(RRLK) relay 10085, (1) ground will be removed
from the “RCK” lead 2409 releasing (RRCK) re-
1ay 2603 and (2) the relays in Figs. 19 and 27
will relé\ase removing the locking ground on the
“CKD” 'lead 2509 to the reader control circuit.

When (SPA) relay 3608 released as a result
of the operation of (CK) relay 2683 the connec-
tor relays in the No. 8 register release, (1) re-
moving ground from the “S6CA” Ilead (11]]
through the entry class register circuit, Fig. 29,
to “CKI” lead 2903, front contact and armature
2 of (CTA) relay 3681 to the “SCK” lead 4308
for the release of (SCK) relay 2606 and (2) re-
moving the locking ground on the “CKD” lead
2509 which reaches the control circuit via the
other register circuits.

The operation of (PR) relay 2502 following
the operation of (CK) relay 2503 released (AUX)
relay 2801 which releases (STE) relay 2505 and
all operated relays in the reader line count cir-
cuit. The release of all relays in the reader line
count circuit removes the locking ground from
the “CKD” lead 2589,

Thus, relays (R2) and (EC) release simul-
taneously when the “CKD"” lead has been cleared
of ground. The release of (R2) relay (104 ini-
tiates the first step of the reader. )

6.15 First step is taken by reader

The removal of all grounds that were holding
the (R2) relay operated permits it to release, and
the (RRLK) relay 1085 being operated the cir-
cuit from the make contact 2383 of the reader to
the (RO) relay 1106 is completed. When the
(H®) contact 2303 closes on the reading interval
of the reader, relay (R9) will operate.

Reading is now going fo take place with a step
of the drum. It is, therefore, necessary that the
reading relays be synchronized with the reader
cycle. Synchronization is accomplished by re-
lays (R0), (RI), (R2), (S1) and (S2) in Fig, 11,

(RO8) relay 1106, operated:

1. Locks at its armature ( and front contact un-
der the control of (R2) relay 1104,

2. At its armature 3 and front contact, it closes
an operating circuit for (CKI) relay 1703,
‘which is not used in verbatim printing,

3. At its armature 2 and front contact, it con-
nects (Si) relay 1107 to a break contact in
the reader on lead 1108.

The contact on lead 1108 of the reader closes
during the stepping interval of the reader cycle,
therefore, its closure follows that of the contact
2::3 and its closure now operates (81) relay
fie1

Relay (81) operated:

1. Locks at its armature 4 and front contact to
armature 3 of relay (R2).

2. At its armature 2 and front contact it pro-
vides a locking ground for (Rf) relay 1100 and
(82) relay 1188.

3. At its armature 3 it supplies ground to the
(Reader step) key 2887 to operate (EM1{) re-
lay 2600 at the proper place, when necessary
to use that key to step the reader,
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It connects at its armature | and front con-
tact the winding of (R1) relay (196 to make
contact 2304 in the reader.

In the next reading interval of the reader cycle

the (HI) contact 2384 of the reader will operate 5
(RI) relay 1108,

1.

2.

Relay (RI) operated:

Locks at its armature 3 and front contact to
(81) relay (181,

At its armature 4 and front contact supplies
a Jocking ground for (G1) relay i (10 and (G2)
relay 1818.

10

. At its armature 2 and back contact opens the

holding ground for the reader (STEP) magnet
2200 so that on the next stepping interval of
the reader cycle, the drum will step.

. Closes at its armature | and front contact the

winding of relay (82) to & break contact (HT)
in the reader on lead (141,

On the next stepping interval the drum steps

20

and advances the tape to the next row of holes,
and the (H2) reader contact closes operating

(82) relay 1108,

. At its armature 3 and back contact removes

25
Relay (S2) operated:

. Locks on its armature 4 and front contact to

relay (81).

locking ground from (CK) relay 2583 and op- 30
erates (PCI) relay 884, (PC2) relay (504 and
(PC3) relay 2384, the connector relays in Figs.
8, 15 and 23, respectively. The connector re-
1ays lock on lead “PLK” to the armature 8 and .
back contact of relay (CK) via the armature 2
and back contact of relay (RRCK).

-t

. At its armature 2 and front contact it connects

the winding of (R2) relay i104 to a make con-

tact (H2) in the reader on lead 1112, 40

. At its armature | and front contact it connects

the same reader contact to armature 2 of
(SKS) relay 1004, for use under the skip con-
ditions to operate (R2A) relay 1006 which does
not apply to verbatim tape.

The contact on lead 1112 of the reader closes

45

during the reading interval of the reader cycle.
This is the interval in which we have prepared to
take information by the operation of the con-

nector relays in Figs. 8, 15 and 22. The reader

relays will take up the condition of the closed
pin contacts of the reader.

The contact on lead {112 of the reader oper-

ates (R2) relay (104 at the same time as the

closed reader pin contacts operate the reader re- *

lays.

1.

Relay (R2) operated:

Locks at its armature 2 and front contact to
the armature 3 and front contact of the (ST)
relay 1000, via the contacts of armature 3 of
(RLX) relay 1002, and the armature § and
back contact of the (CK) relay 2803 immedi-
ately with further locking to “CKD” leads
2509 later.

]

. At its armature { and front contact it prepares

a circuit for operating the reader line count
circuit. This circuit may be traced from the
front contact and armature | of the (AUX)
relay 2801 which will presently be operated,
the armature § and back contact of (CK) relay
2503, front contact and armature | of relay
(R2), armature 3 and front contact of (AUX)
relay 2801, the armature 2 and back contact of 78
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the (TTP) relay 2602, the armature 3 and back
contact of the (PR) relay 28502, if relay (PR)
were released, to the reader line count circuit
over “CT" lead 28§08.

3. At its armature 3 and back contact releases
relays (R®) and (8(), which in turn release
relays (RI) and (82). ’

4. At its armature 4 and back contact opens the
operating lead for relay (R8).

5. At its armatures § and ¢ rearranges the oper-
ating circuits of (LS{) relay 1811 and (L82)
relay 1113, the function of which relays will
be explained later (see section 39.21).

6. At its armature T and front contact provides a
locking circult for relays (Gl) and (G2).

7. At its armature 8 and front contact closes the .
alarm circuit to (TOA) relay 12720.

Relay (STE) will operate from the registry re-
lays and be followed by relay(AUX) as described
in paragraphs 6.11 and 6.12.

Thus, & new line is brought under the reader
pins and registered in the reader relays, but
the information cannot be transferred to a storage
circult because relay (PR) is operated preventing
the operation of the reader line count circuit.

6.16 Preparation for printing

At the time that (SCK) relay 2808 operated as
a check that the first line to be processed was
properly registered in the storage circuit, (IN)
relay 4902 was also operated from the same
source. The circuit for operating the (IN) relay
4902 can be traced from the “S8CA” lead 688¢,
through the front contacts and armature § of
(VBM) relay 2908 in Fig. 29 to the “ST” lead
2004,

When (PR) relay 2§02 was operated by the op-
eration of relay (CK), it locked at its armature
4 and front contact on “CL®” lead 4803 to the
(IN) relay. It, therefore, will remain operated
as long as the (IN) relay is operated.

6.17 Verbatim title,. preparation for printing

As before stated the (IN) relay 4302 was op-
erated when the complete line had been registered
in the No. 6 register.

Relay (IN) operated:

1. Locks at its armature 2 and front contact on
“G” lead 4984 to the storage circuits.

2. Partially prepares a circuit to operate relay
(8W), at its armature { and front contact.

3. Opens the “E” lead 4308 to the reading relay
translator circuit at its armature 3 and back
contact, a function that is not used in verbatim
printing.

4. Locks the (PR) relay on “CL8” lead 4903 at
its armature 4 and front contact.

5. Prepares a locking path for (EL) relay 4906
at its armature 6§ and front contact.

6. Closes a circuit on armature b and front con-
tact which initiates the form or pattern of the
line about to be printed, in this case the title,
and the first line of printing. The path of the
circuit is: From ground on armature | and
front contact of the (LCR) relay 4906, arma-
ture § and front contact of the (IN) relay 4902,
back contact and armature 3 of the (OUT)
relay 4908, armature 3 and front contact of
the (8W) relay 4988, over the “T” conductor
4910, the front contact and armature | of the
(VB) relay 1380, thence over the “VBT” con-
ductor 1303, to the winding of the (VBT) re-
lay 4806, thus causing the operation of the
(VBT) relay.
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A complete description of the line pattern con-
nector circuit is given in section 28 and of the
printer character sequence circuit in section 23.

Briefly, (VBT) relay 4600 closes the first four
sequence leads “1” ta “4” through to the carriage
return line feed character (CRLF) relay 12100
and the “5” lead through to lead “ET” to the
(ET) relay 4811. Ground from the contacts of
(RL) relay 4200 via contacts of (TC) relay 4201
and (CC9) relay 4202 to (CCI) relay 3400 is pres-
ent on lead “I” and Is connected through relay
(VBT) to “CRLIF* lead 4601 to operate (CRLF)
relay 12100.

6.18 Verbatim title, make-up of title

The order of printer operations for verbatim
title is listed in section 28.

In verbatim printing there is no printed title as
such. The title operations are solely for the pur-
pose of properly placing the paper. When the
3-inch folded paper is placed in the printer unit,
a fold is placed opposite an arrow which is lo-
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cated in the printer unit. The title operations .

are, therefore, for the purpose of placing the
paper in the proper position for printing the first
line on the page, and these operations consist of
four line feeds of the printer.

6.19 Verbatim title, printing operations

The operation of the (CRLF) relay 12100 fol-
lowing the operation of relay (VBT) initiates the
first line feed in the printer.
is one of thirty-two character relays. When one
of these relays and only one is operated the clutch
magnet of the distributor is energized and starts
the main shaft of the distributor rotating. A
complete description of the code relay circuit is
gliven in section 25.

When the (CRLP) relay 12100 is operated,
ground is present on its armature | from the inner
contact of the make-before-break contact on the
distributor, Fig. 126. The operation of relay
(CRLF will operate (P4) relay 9404. The opera-
tion of relay (P#) places ground on the No. 4 con-
tact of the distributor.

As soon as the distributor starts, three actions
take place, (1) the continuity contacts securing
the character code, (2) the transfer contacts ad-
vancing the character sequence in the line pat-
- tern circuit, and (3) the transmitting contacts

transmitting the character code to the printer.

The detail operation 1s as follows:
1. Continuity contact of the distributor

The ground that was applied to the contact of
the (CRLF) relay, is applied on a continuity basis,
via the (P#) varistor 8414 to lock (P4) relay 8404.
Thus, the operating winding of relay (P4) is
opened and its lock winding energized.

2. Transfer contact of the distributor

Ground is applied over conductor 12662, the
contacts of (PAI) relay 11400, the “SC” lead ({404
and via the contacts of (CIA) relay 3401 to (C8A)
relay 4203 to operate (CCI) relay 3400.

Relay (CCt) operated locks vig its armature 3
and front contact and the similar contacts of re-
lays (CCI) to (CCY9) and (TC) relay 4201, and
via the armature 8 contacts of (G10) relay 3500
to (GB0) relay 3501 to the ground on contacts of
(RL) relay 4200.

Relay (CCl) removes ground from lead “§” and
applies ground to lead “2,” which via the arma-
ture 2 and front contact of relay (VBT) again
energizes (CRLF") relay 12100. .

The (CRLF) relay
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3. Distribution of signals to the printer

The distributor, Fig. 126, is described in section
26. When the distributor first starts moving, it
opens the selector magnet of the printer for the
time of one interval which starts the printer. It
then sends the five selecting intervals, only the
fourth of which is closed in this case. The re-
ception of these five intervals with the closed
fourth pulse, by the printer, causes the printer,
to return the carriage to the left and feed the
paper up one line.

When the distributor reaches the end of its
revolution, it closes the select magnet circuit of
the printer and returns the two contact pile-ups
to normal.

The continuity pile-up in returning to normal
removes the locking circuit of relay (P4) and ap-
plies operating ground again to the contacts of
relay (CRLF). As this relay is still up due to
the operation of relay (CCH) in Fig. 3¢ which via
relay (VBT) still calls for this relay, therefore,
relay (P4) remains operated.

The restoration of the transfer contact of the
distributor to normal applies ground to “ST” lead
12101, the armature § and back contacts of (CC2)
relay 3402 to (CC9) relay 4202 and (TC) relay
4201, and contacts of operated (CCl) relay 4202
and causes (CJA) relay 840! to operate.

Relay (CIA) operated:

1. Locks via its armature 2 and front contact to
the normal contacts of armature 4 of (RL) re-
lay 4200.

2. Removes the operating path for (CCl) relay
3480 and prepares an operating path for (CC2)
relay 3402.

As the (CRLF) relay is still operated, the clutch
magnet is again energized, so that the distributor,
will not stop but continue to its next revolution.

The same process that has been described will
again take place, but this time relay (CC2) will
operate, energizing lead “3” via relay (VBT)
which again operates relay (CRLF) in Fig, 121.

Thus, transmission continues until relay (CC#4)
is operated. Now, relay (CRLF) will not be oper-
ated, and when the distributor comes to the end
of the revolution transmitting the fourth car-
riage return line feed signal the distributor will
stop.

(ET) relay 49“ however, will be operated via
the armature 5 and front contact of relay (VBT)
and “ET” conductor 4602.

Rela.y (ET) operated:

. Locks at its' armature 3 and front contact to
::g;ature 2 and back contact of (SW) relay .

2, At its armature | and front contact prepares a
circuit for the operation of relay (SW).

3. At its armature 2 and front contact closes a
circuit to operate (RL) relay 4200 through
:.ix;nature 2 of (LK) relay 49 l2 operated at this

e

4. At its armature 4 and front contact operates
(CTX) relay 4901.

5. At its armatures § and 6, grounds two leads
“L02” and “L.83” which have no function in

. verbatim printing and are not connected.

Relay (CTX) operated:

1. Provides a lock at its armature | and front
contact for relay (RL). This relay (RL) was °
operated by relay (ET) and when operated
locks to this relay (CTX), therefore, relay
(RL) cannot be released unti] this (CTX) re-
lay releases.
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2. (CTX) relay 4981 locks at its armature 3 and
front contact to (ETA) relay 4988.
3. Opens the circuit of (ETA) relay 4900,

Relay (ETA) is of the slow release type re-
quiring such time to release as to allow the type
carriage basket of the printer to return to the
left. In this particular verbatim title all the
signals to the printer being carriage return line
feed signals, this time is not necessary, but in all
other lines and titles this time is necessary.

When (ETA) relay 4900 releases, it will release
relay (CTX), as relay (ET) wil] already be re-
leased, and as a result of the release of relay
(CTX) relay (ETA) will reoperate.

(RL) relay 4288 operated:

1. At its armature { and front contact partially
prepares a circuit for lighting the (RLCC)
lamp 19807 (character count no release).

2. At its armature 2 and back contact it opens
‘the lamp lighting lead from armature § of
(LP) relay 1098,

3. At its armature 3 and front contact it operates
(SW) relay 4908.

4. At its armature 4 and front contact it locks
to relay (CTX) and all the operated counting
relays in Figs. 34 and 42.

5. At its normal contacts of armature 4 it re-
moves all locking grounds and other operating
grounds, from the counting relays in Figs. 34,
35 and 42,

The releasing of all the counting relays re-
moves the operating circuit for (ET) relay 4811,
which releases because (SW) relay 4908 is oper-
ated. When all the counting relays have been
released and the (CTX) relay 488( is released,
which occurs after (CTA) relay 3681 is released,
insuring that the printer carriage has returned,
then (RL) relay 4200 releases restoring the lock-
ing and operating grounds.

6.20 Verbatim line, printing operations

The order of printer operations for a verbatim
line is listed in section 28.

The verbatim line consists of six numerals,
When (SW) relay 4988 in Pig. 49 operated, it
removed ground from the “T” lead 4910 which
via the armature { and front contact of (VB)
relay (300 had held operated (VBT) relay 4680
and applies ground to “L” lead 4913, which via
the armature 7 and front contact of (VBM) relay
2980 operates (VBL) relay 4808 over conductor
2988. The restoration of the counting relays re-
applies ground to lead “(,” and this ground
routed through the armature | and front contact
of relay (VBL) applies ground to lead “CS§35”
of Fig. 48, which appears in Pig. 69 on the arma-
ture 2 and back contact of (S6AX) relay §990,
which relay has been operated because a numeral
has been properly registered in the (A) group of
relays. This ground is, therefore, routed via the
(A) group of relays to any one of four possible
leads “P0,” “Pl,” “P2” or “P3” which are con-
nected to the correspondingly numbered relays
10600, 3406, 3407 and 9408, respectively, in Figs.
106 and 84. Which one of these leads is grounded
depends upon the combination set up in the (A)
group of relays.

A numeral relay is, therefore, operated in the
code relay circuit and the numeral represented by
this relay is printed, (CCI) relay 3480 operating
as described before. Ground is, therefore, re-
moved from lead “1” and applied to lead “2,” this
lead via armature 2 and front contact of (VBL)
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relay 4808 grounds the “CS6€0” lead which ap-
pears on armature 2 of (S6BX) relay ¢38i. The
numeral relay operated through group (A) is re-
leased, and another numera] relay is energized
via the “P$” to “P9%” leads of the (B) group of
relays, dépending upon the combination set up
in the (B) group. (SBX) relay $901{ is operated
because a proper check has been assumed in the
(B) group. The second numeral is, therefore,
printed.

The same operation takes place in the (C),
(D), (E) and (F) groups by the operation of the
(CC2), (CC®) and (CCH) and (CCS) relays of
Pig. 34, the character relays in the code relay
cuit being operated via leads “Csé&l,” “CS82,”
“CS63” and “CSe4.”

While printing the numeral in the (F) group,
relay (CC8) in Fig. 42 is operated, applying
ground via lead “1” and via the armature T and
front contact of (VBL) relay 4800 to operate
(CT) relay 5600 in Fig. 56.

The (CT) relay 56080 has two functions:

1. To initiate the carriage return line feed which
it does at its armature | and front contact, by
operating the (CRLF) relay 12100 in Fig, 121.

2. To count the line or make a record that a line
has been printed. This it does at its armature
2 by removing a ground which it receives via
the contacts of (LCT) relay 4914 and the con-
tacts of (LCR) relay 4988 from the “CB"” lead
and applies it to the “CM"” lead to PFig. 50.
This action via the contacts of relays (LP3),
(LP2) and (LPI) of Fig. 50 operates (CL{)
relay 5000. The (CL{) relay locks via the con-
tacts of (LP2) relay 508( to the same ground
by which it was operated at the contacts of
(LCT) relay 4814. Thus, a record is made that
a line has been printed. A full description of

the printer line count circuit is given in section
24,

When the distributor moves off the “start” posi-
tion to transmit the carriage return line feed sig-
nal to the printer, ground from the distributor on
“8C” lead 11481 will operate (CCT) relay 4201
which will release (CT) relay 3688 and operate
(EL) relay 4987

6.21 Printing another line
(EL) relay 4987 operated:
1. Locks at its armature 1 and front contact under
the control of the operated (IN) relay 4802,
Prepares a circuit at its armature 2 and front
contact to operate (OUT) relay 4908.
At its armature 3 and front contact it operates
(RL) relay 4200.
At its armature 4 it removes a ground from
lead “ENL” which has no function in verbatim
printing, and applies it to lead “I81” which
also is not used in verbatim printing.
. At its armature § and front contact it operates
(CTX) relay #4901 for the function previously
explained in section 6.19,
At its armature § and front contact it partially
i:;:pares an operating circuit for (I.CR) relay
8.
. At its armature T and front contact it provides
8 locking circuit for (LCR) relay 4908 and
(LCT) relay 4814,

Relay (RL) in Fig. 42 will act in the manner
previously described in section 6.19 and will oper-
ate (OUT) relay 4909, via the armature { and
front contact of (LC) relay 5881 and the arma-
ture 2 and front contact of (EL) relay 4907,

[l
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Relay (OUT) opersated:

1. At its armature | and front contact locks to

(IN) relay 4902,

. 2. At its armature 2 opens the lead 4808 which

" has no function in verbatim printing.

3. At its armature 3-and back contact it opens the
“1” lead 4913 releasing the (VBL) relay 4800
in that circuit. }

4. At its armature 4 and front contact it oper-
ates (UNLK) relay 5622.

The (UNLK) relay operated releases all the
register relays that may be operated in any stor-
age circuit. As storage circuit No. 6 is the only
storage circuit used in verbatim printing, all reg-
ister relays in that circuit will release, conse-
quently releasing all the (8—X) relays in this
circuit. The release of the (5—X) relays will

remove the locking ground of (IN) relay 4902.

This relay (IN) released:

1. Releases (OUT) relay 4908.
2. Releases (PR) relay 2502.
3. Releases (EL) relay 4907.

With both relays (IN) and (OUT) released,
(VBL) relay #4808 is reoperated, as (SW) relay
4905 remains operated due to (LK) relay 4912
remaining operated. .

The (CTX) relay 4901 releases following relays
‘(EL) and (ETA), in turn releasing relay (RL)
which restores ground to lead “1.” The printing
portion of the circuit is now normal waiting for
the storage of another line in the No. 6 storage
circuit. :

The new line is waiting in the reader relays,
and the release of (PR) relay 2502 closes the “CT”
circuit 2808 to the reader line count circuit, caus-
ing the line registered in the reader relays to be
transferred to the No. 6 storage circuit.

The whole process will repeat itself line by
line of the automatic accounting system tape.

6.22 Placement of verbatim lines on 3-inch
page and counting

‘When either the 3-inch or 7-inch folded paper
is placed in the printer unit a fold is placed oppo-
site the white arrow-head just in front of the
platen. As explained above, when the verbatim
title is given, four line feed carriage return sig-
nals are given which places the paper in the
proper position for the first printed line.

The operation of the (VB) relay (300 connected
the “CLA0” lead to the winding of (I.C) relay
560i. When forty lines have been counted by
the printer line count circuit, ground will be
applied to the “CL40” lead 5003 by (LC36) relay
5700 and (CLA) relay 5602.

6.23 New title due to a completed page

When ground is applied to “CLA0” lead 5003,
(LC) relay 5601 operates. It will be noted that
this action takes place immediately after the
operation of (CT) relay 5600 and during the time
the carriage return line feed signal is being given
and before (EL) relay #9017 is operated. )

_Relay (IC) operated:

1. At its armature | and back contact opens the
operating lead for relay (OUT).

Prepares a circuit at its armature 2 and front
contact for opérating (LLCR) relay 4908.

When (EL) relay 4907 operatés. it will cause
(ILCR) relay 4908 to operate but will not cause
(OUT) relay 4909 to operate.

2.
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Relay (LCR) operated:

1. Will lock at its armature 3 and front contact
to.any operated relay in Figs. 50 and 57 and
to (EL) relay 4907.

2. Will open the “L” lead at its armature | and
back contact releasing (VBL) relay 4800.

3. At its armature 2 and back contact will open
lead “TB,” the operating circuit of relay (LK),
causing it to release and in turn release relay
(SW). ,

4, At its armature 2 and front contact will pre-
pare a circuit to light the (RLLC) lamp 1009
(Line count NO RLS) lamp in Fig.10. -

5. At its armature 3 will remove ground from the
printer line count circuit, Figs. 50 and 57,
causing the relays in that circuit to release.
When all the relays have released, their lock
for this (LCR) relay 4908 will be removed from
conductor (CLK), and (LC) relay 5601 will
release.

Relay (LC) released will cause relay (OUT) to
operate, and the regular process of releasing will
take place. Relay (EL) released will release relay
(LCR), causing relay (LK) to reoperate. Relay
(8W), however, will remain released and when
relay (IN) again operates the (VBT) relay will
operate and a title will be inserted, after which
relay (SW) will again operate and lock.

This process will continue page by page as has
been described.

6.24 Completion of. verbatim tape

We will assume for the purpose of this descrip-
tion that the tape being processed has no irregu-
larities of any kind. ‘The type of irregularities re-
ferred to are as listed below.

1. Mutilated digits

2. Regular splices

3. Window splices

4. End of tape unevenly cut

Under this assumption then, all lines -on the

" tape will be printed regardless of what they are,
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until the last line is reached when the tape par-
tially steps out from under the pins. The reader
will stop, after which it should be stepped one
step at a time by the (Reader step) key 2607,

until all the pins are out from under the tape.

When this occurs no check can take place in the
reader relays and the line cannot be transferred to
the storage circuit. There is a circuit, however,
extending from ground, conductor 2481 in series
through all reading relays, conductors 900, 901
and “TPO,” conductor 902 to (TPO) relay 1705.
When the tape passes out from under the pins
of the reader this circuit will close and operate
(TPO) relay 1708.

The (TPO) relay operated:

1. Locks at its armature § and front contact un-
der control of the functions of the (Master
release) key 1800,

2. Provides at its armature { and front contact
a ground to lock (R2) relay 104 thus prevent-
ing any further stepping of the reader.

3. Opens at its armature 2 and back contact the
“LTHE" lead to the tape identification circuit,
a function to be described (see section 18).

4, Opens at its armature 3 and armature 4 the
operating circuits of the (PMS) and (RMS) re-
lays, respectively, so that when the motors stop
they cannot again be restarted until after a
master release has taken place.

5. At its armature § and back contact releases
the (SKS) relay 1008 if it has been operated.
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6. At its armature 7 and back contact removes
ground from the “TBL” lead to the tape digit
register circuit, a function escribed in section
16, and applies ground to operate the (TPOA)

relay (2121 to bring in the alarm.

7. At its armature § and front contact connects
together the “TP" and “TPO” leads to Fig. 22,
a function described in section 16.

(TPOA) relay 12721 in Fig. 127 operated, brings
in the general alarm. A complete description of
the alarm circuit is given in section 19.

6.25 Complete release of circuit after verbatim

printing

When the (TMOA) relay (2718 operates, it
lights the general alarm lamp, and the common
alarm pilot. It also lights the machine alarm
lamp, a yellow lamp on the end of the row of,
cabinets, and energizes the common audible
alarm.

On observing the general alarm it will be noted
that the (End of tape) lamp is lighted. The cir-
cuit is then released by operating both the (Ma-
chine release) key 1818 and (Master release) key
1800,

The operation of the (Machine release) key
(818 in this case operates (RLS) relay 1700 which
locks under the control of (ST) relay {088. The
real function of the operation of relay (RLS) at
this time is to remove a ground at its armature
3 and back contact which was disabled by the
(Master release) key. As soon as this ground
is removed, the (Master release) key being op-
crated, (DCP) relay (2713 is released, and all 48-
volt potential is removed from the circuit and all
relays are released.

The circuit is now ready for another ver-
batim tape, on which the usual starting procedure
must be used.

6.26° Use of the (Machine release) key 1818

The (Machine release) key is for the purpose

of stopping the machine while a tape 1s in process,
sothat the machine may be left for an indefinite
length of time, and again be restarted at any time
by operating the (Motor start) key i883 and the
(Machine start) key i818.
. When the (Machine release) key 18(8 is op-
erated the circuit completes the printing of any
material that has been taken into the circuit, and
then shuts the circult down.

The operation of the (Machine release) key.

1818 applies ground to operate the (RLS) relay
(700

Relay (RLS) operated:

1. Locks at its armature § and front contact to the
(8T) relay at its armature 8 and front con-
tact and to the armature 2 and front contact
of the (PMS) relay 1807.

2. Provides at its armature 1 and front contact
a locking ground for (RLX) relay 1002,

3. Opens at its armature 2 and back contact part
of the locking circuit for (PMS) relay 1887 and
(RMS) relay 1808.

4. At its armature 3 and back contact removes
the disabling ground from the (Master release)
key 1800,

5. At its armature 4 and back contact removes one
of the locking grounds from (ST) relay 1000.

8. At its armature ¢ and front contact prepares
an operating path for (RLX) relay 1002,

When the (EC) relay 2508 operates at the end
of the storage of the entry in process at the time
the (Machine release) key 1818 and (RLS) re-
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lay (700 are operated, it will close a circuit on
its armature { and front contact via the armature
§ and front contact of relay (RLS) to operate
(RLX) relay 1002.

Relay (RLX) operated:

1. Locks at its armature | and front contact to
relay (RLS) operated and to relay (ST) when
it is released.

At its armature 2 and front contact it con-

nects ground to the (Reader lamps) key 2201

over conductor 12722 to permit the lighting

of the “progress” lamps after the processing
of the tape has ceased as no alarm is brought
in.

3. At its armature 3 and back contact opens the
circuit to the (TOA) relay 12728 to prevent the
bridging in of an alarm.

4. At its armature 4 opens the “check-down”
circuit and applies ground to hold (R2) relay
1104 operated.

This status will be maintained until printing
ceases. No more lines of tape can be read because
relay (R2) is held operated. When the print-
ing is complete (PR) relay 2582 will release, re-
leasing (ST) relay (080. The release of relay
(8T) applies ground to lock relay (RLX) and re-
leases relays (RLS), (PMS8) and (RMS) stop-
ping all motors. Relay (RLS) releases after re-
lay (PMS) releases, which is necessary as relay
(RI8) released restores the locking circuit of re-
lays (PMS) and (RMS).

The circuit will remain thus. To start again,
the (Motor start) key (803 is operated followed
by the (Machine start) key 181§, which releases
(RLX) relay 1082 and sets the circuit up for con-
tinuing the processing.

6.27 Handling irregularities in verbatim tape

1. Mutilation of one or more digits in an auto-
matic accounting system tape

If one or more digits in an automatic account-
ing system line are mutilated, when this line is
registered in the reader relays, one or more of
the (RR~) relays such as (RRA) relay 903, will
not be operated, therefore, (RRCK) relay 2603
will not operate. Whatever combination is in
the reader relays will be passed to. the No. 6
storage circuit, however, and again in that circuit
one or more of the (S6—X) relays such as (886AX)
relay 6880 will not operate, therefore, (SCK) re-
lay 2608 in the reader control circuit will not op-
erate.

Because relays (RRCK) and (S8CK) are not op-
erated (CK) relay 2583 cannot operate, therefore,
the relays in the reading relay circuit cannot re-
lease and in consequence relay (R2) cannot re-
lease. Because relay (R2) has not released with-
in certain time limits, the timing circuit will time
out and both a visual and audible alarm will be
given, and the reader motor will stop.

As the circuit has stopped and an alarm been
given it is desired to find out the cause of the
stoppage. When the (CALM) relay (2714 op-
erated, ground was placed on “ALC” lead 12722
to armature 4 of (LP) relay {0808. The (Reader
lamps) key 2201 is now operated which operates
(LP) relay 1008, therefore, this “ALC” ground
12122 is extended through armature # and front
contact of the (LP) relay to the (GI) and (G2)
relays (110 and 1118, respectively. We are as-
suming that the reader has not failed to step
and, therefore, only one of the (GI) or (G2
relays will be operated and, therefore, this “ALC”
ground will be extended to conductor 1819 and

2,
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thence to armature 2 of the (CK) relay 2803.
Relay (CK) is not operated so this circuit is,
therefore, further extended through the back
contact of armature 2 to armature 2 of the
(PR) relay 2502 which is not operated, thence
_ to armature 6 of the (CKT) relay 1102 over its
back contact to armature & of the (STE) relay
2805. Since the (STE) relay is operated this cir-
cuit will be extended over the front contact to
armature | and back contact of the (RRCK) re-
lay 2603 to light the (FLR) lamp 2601, The
lighting of this lamp indicates that no check has
been established in the reader relays. - The fact
that the (STE) relay 2505 is operated indicates
that what has been received is an entry.

The type of error in the tape can then be de-
termined by observing the (Reader or Register)
lamps which for convenience are scattered over
the drawings instead of being pictured in a lamp
panel. A complete description of the lamp con-
nector circuit is given in section 14.

6.28 Starring out a mutilated line

This circuit is so arranged that when a line in
the tape is mutilated a star can be printed, for
the mutilated digit or digits in the line. ‘The cir-
cuit is stopped as has been explained and the
line has been examined.

Certain actions are-required on the part of the
operator to print the stars when it has been de-
cided that the mutilations are in the tape, and
that stars should be printed.

To print the stars the operator operates the
(Reader step) key 2601 momentarily.  When the
general alarm was given, the (CALM) relay 12714
placed ground on the “ALA” lead 12723 which
supplies this ground to the (Reader step) key.

The (Reader step) key operated:

1. Connects the “Si1” and “EMI{” leads together.
This action supplies ground from the arma-
ture 3 and front contact of relay (Si), to the
“EMI{"” lead, which has no effect until the (SI)
relay 1107 operates.

2. Operates the (EM) relay 2608 via the normal
contacts of armature 3 of relay (EM{), by ap-
plying ground received from the alarm circuit
over “ALA"” lead . 12723.

(EM) relay 2608 operated:

1. At its armature 2 and front contact operates
(CK) relay 2503, from ground on the arma-
ture 3 and back contacts of (S2) relay 1106.

2. At its armature 3 and front contact it operates
(RMS) relay (805.

3. At its armature | and front contact it partially
closes the operating circuit for the (TIP) re-
lay 2602 without effect in verbatim printing.

4. At its armature | and back contact it removes
‘the circuit to the possible ground at the ar-
mature | and back contact of (TIP) relay 2602.

5. The six lower make contacts of this relay on
which are the operating leads of the connec-
tor relays of the six storage circuits, connect
these operating leads individually to an (8—S)
relay such as (S6S) relay (0400 in the same
storage circuit as the connector relays.

In this case we are only concerned with the
No. 6 storage circuit. The operating lead to the
connector relays of this circuit is the only lead
grounded, therefore, when relay (EM) operated
closes its armature 10 and front contact, (S6S)
relay (0400 will operate.

Relay (86S) operated:

1. Locks at its armature 2 and front contact over

. the “LKB” conductor 6623 to ground supplied

by (UNLK) relay §622.
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2. At its armature 3 and front contact it pro-
vides an artificial check as though the storage
relays in this storage circuit had been satis-
filed. This artificial check consists of a ground-
ing of conductor 10401 which is extended by
the (S6A) relay 6800 to the “S6CA” conduc-
tor 6801, through the armature 6 of the (VMB)
relay 2900 to the “ST” conductor 2904 and
thence to the (IN) relay 4902. Therefore,
relay (IN) will operate, and the printing-proc-
ess will begin. When ground is applied by the
printer character sequence circuit, it will print
good numerals where they have been properly
registered and stars for the mutilated digits.

Assuming for explanation purposes that the B
digit had not been satisfied, then (S6BX) relay
690( will not be operated and the ground applied
to “CS60” lead 6902 will be routed via the arma-
ture 3 and back contact of (S6BX) relay 6901
over the * conductor 6903 via the armature 4
and front contact of (S6S) relay 10400 to oper-
ate the (Star) relay 1060i. Thus, the proper
numerals will be printed for those digits that are
good while a star will be printed for those that
are mutilated. The (Star) is an upper case char-
acter on the printer, and is printed in the upper
case in the manner described in section 25, If
the next line is good the circuit will proceed in
the regular manner. If more than one line is
bad, which may be encountered in the double
thickness of a tape in a regular splice, and in
the window of a window splice, and also on the
end of a tape where the end of the tape is jagged,
the (Reader step) key 2602 must be operated for
each line so treated. The alarm or its equivalent
must be present to step, under these conditions.
To speed up stepping (Alarm cut-off) key 12125
may be held operated which simulates an alarm
condition as explained in section 19.

6.29 Stopping and starting reader

In stopping and starting the reader, care must
be taken to prevent the stepping of the reader
drum, so that the same line of tape will be under
the reader pins when the reader is again started
after having been stopped. Section 12 gives the
sequence of operations that must be observed in
starting and stopping the reader.

(Stop) relay 1102, in conjunction with (RMS)
relay 1805 performs these functions in the fol-
lowing manner. When the (RMS) relay is oper=
ated by the (Motor start) key (815, the (Step)
magnet 800 is immediately energized by the ar-
mature { and front contact of (RMS) relay 1805.
(Stop) relay 1102 is also energized by the arma-
ture 4 and front contact of relay (RMS). Relay
(Stop) being of the slow-acting type is slightly
slow to operate, slow enough to allow the (Step)
magnet to operate, before closing its contacts.

Relay (Stop) operated, applies an auxiliary
holding path for the (Step) magnet at its ar-
mature | and front contact and energizes the
(Stop) magnet at its armature 2 and front con-
tact from ground at the armature T and front
contact of the (RMS) relay 18065,

Thus, the step magnet is fully energized to
prevent the drum from moving before the (Stop)
magnet moves its latch.

When the motor is stopped by releasing the
(RMS) relay, the (Stop) magnet circuit is opened
by relay (RMS) and reiay (Stop) is deenergized.
But relay (Stop) is also slow to release, so the
(Step) magnet is held until the (Stop) magnet
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has released. Then relay (Stop) releases releas-
ing the (Step) magnet
The reader is in this manner stopped or started
without stepping the drum.

7. Processing of summary tapes
7.01 General

The summary tapes are obtained from the
summarizer and may contain two types of call
entries, two line local message unit entries, or
three line local and extended message unit en-
tries. In the present design of the summarizer
only two line entries will be produced. The form
of these entries and the form of the printing on
3-inch folded pages Is shown In sections 37 and
38

7.02 Switch set-up for summary printing

In processing all tapes except verbatim tapes,
the nine entries of the tape identity group that
are placed in the leading end of the tape, just be-
fore the call entries, and in the trailing end of the
tape, just after the call entries, must be checked
by the circuit in order to be sure that the tape
placed in the machine 1s the tape that it is de-
sired to process. To do this the information that
is contained in the tape identification group is set
up on switches in Figs. 5, 12 and 20. A descrip-

tion of these switches is given in section 15, and &

ful] description of the information contained in
the tape identity group including the switch set-
p for the various tapes is given in the following
section 7.03.

7.03 Tape {dentification and switch set-up

The nine tape identification entries that make
up the tape identification group, at each end of
the tape contain the following information in the
six digits of the automatic accounting system tape
lne:

A|BICI|D E F
2 8 @ 1 Tape Type
2 8 9 2 Marker Group
2 8 '] 3 First Recorder
2 8 o 4 Last Recorder
2 8 g 5 Office
2 8 8 6 Thousands
First Last
2 8 9 7 Day of Round
First  Last
2 8 9 B Section Round
2 8 9 9 Month

These entries are listed in the order in which
they are read by the reader.

(a) Tape type

The tape type is the tape index which identifies
a tape as to its type and the processing stage from
which it has been derived, and is given in the E
and F digits of the 2891 entry.

(b) Marker group

The marker group number is an arbitrary num-
ber given to the central office equipment of one or
more central offices served by a common group of
markers. This number is for automatic account-
ing system purchases only, and may be from 00
to 99. This number appears in the E and F digits
of the 2892 line.

(¢) First recorder
The first recorder number identifies the first,

or lowest recorder number represented in the .

tape. This number may be from 00 to 19 and ap-
pears in the E and F digits of the 2883 entry.
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(@) Last recorder

The last recorder number identifies the last, or
highest recorder number represented in the tape.
This number may be from 00 to 19 and appears
in the E and F digits of the 2894 entry.

(e) OMce

The office is an arbitrary digit assigned to iden-
tify the centra] office code within g marker group.
This number appears in the E digit of the 2895
entry the F digit of which entry is always zero.
This number may be from 0 to 9 and is taken in
conjunction with the marker group number to de-
termine the actual ofice name.

(1) Thousands first and last

" The thousands first and last digits which appear
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in the E and F digits of the 28968 entry, repre-
sent the thousands range, indicating the first,
lowest thousands digit and the last, highest
thousands digit of the calling numbers repre-
sented in the tape.

(9) Day of round, frst and last

These digits, which appear in the E and F digits
of the 2897 entry indicate the first, lowest and
the last highest day of the round represented in
the tape.

(h) Section and round

This information appears respectively in the
E and F digits of the 2898 entry. The section in-
dicates the number of the section of the tape
where & number of sections are spliced together.
The round is the number of the accounting round
to which the tape applies. There may be six or
ten rounds in a month.

1) Month

The month is a two-digit number appearing in
the E and F digits of the 2899 entry. This two-
digit number may be from 01 to 12, and indi-
cates the month in which the calls shown on the
tape were made, except on summary tapes the
month indicated is that of the last round in-
cluded. :

The information contained in the tape identi-
fication entries for the different kinds of tapes is
shown below.

(4) Information in tape identity entries
1. Summary tape from the summarizer.
2891 { T
2892 Marker group
2893 ] ]
2894 9 ’
2895 Office L ]
2896 [ ] ]
2897 ’ [ ]
2898 Section round
2899 Month
2. Unsorted tapes from the computer.
2891 2 8 Fortoll
3 ¢ For message unit detail
4 ¢ For observing
[ 8 Forstraddle
2892 Marker group
2893 First recorder
2894 Last recorder
2895 [ [
2896 ] ]
2897 Day of round, first and last
2898 0 Round
2899 Month
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8. Sorted by office from the computer.

5. Preliminary or first sort by thousands from

2891 2 i Fortoll
3 | For message unit detail
4 1 For observing

2892 Marker group :

2893 PFirst recorder

2894 Last recorder

2895 Office ]

2896 8 L ]

2897 Day of round, first and last

2898 0 Round

2899 Month

4. Sorted by office from the sorter. ;

2891 3 I For toll
3 { For message unit detail

2892 Marker group

2893 First recorder

2894 Last recorder

- 2895 Office L ]

2896 9 0.

2897 0 0

2898 Office round

2899 Month

either the computer or the sorter.

2891 2 2 For toll
3 2 For message unit detail
2892 Marker group
2893 First recorder
2894 Last recorder
2895 Office 0
2896 8 ]
2897 0 0 -
2898 Thousands round
2899 Month
6. Sort by units from the sorter.
2891 2 3 For toll
' 3 3 For message unit detail
2892 Marker group
2893 L]
2894 9 L B
2895 Office [
2896 Thousands, first and last
2897 0 ]
2898 Units round
2899 Month
7. Sort by tens from the sorter.
2891 2 & For toll .
3 4 For message unit detail
2892 Marker group -
2893 8 [
2894 L [ ]
2895 Office [ ]
2896 Thousands, first and last
2897 [ ] 0
2898 Tens round
2899 Month
8. Sort by hundreds from the sorter.
2891 2 § Fortoll
3 § For message unit detail
[} 8§ For observing
2892 Marker group
2893 9 ]
2894 ] [ ]
2895 Office L ]
2896 Thousands, first and last
2897 [ L ]
2898 Hundreds round
2899 Month
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9. Second or final sort by thousands.
2891 2 8 For toll
3 6 For message unit detail

5 4 6 For observing

2892 Marker group

2893 9 0

2894 9 0

2895 Office 0
10 2896 9 0

2897 0 0

2898 Thousands round

. 2899 Month

(k) Switch set-up.

The circuit is equipped with a group of ten
switches on which the operator 'will set up the
information which is contained in the tape iden-
tity group, including only that part which it is
g necessary to check in order that the operator
may be sure that the right tape has been in-
serted in the reader.

The switches that are provided are as fol-

lows:

1. Month tens, 2000
2. Month units, 2001
3. Round, 2002

4. First thousands, 1200
§. Last thousands, 1201
6. Central office, {202
7
8
9
0

18

25

30
. Marker group tens, 504
. Marker group units, 505
. Tape type, 500

35 10. Previous sort, 506

The setting of the dwitches for the various tapes
which corresponds to the information on the tape
identity entries is given below:

40 1 Summary tapes: :
Tape type - Mess unit

Previous sort . __._____. Normal
Marker group T and U_..___ Marker group
Central office____________. Office
45  Thousands Fand L_________ Sections Fand L
Roundeee Round
Month Tand U____________. Month
2. Unsorted tapes
80 Tape type—e . Toll, MU-DET, Observ. '
or Straddle
Previous sort._______ Unsort
MarkergroupTandU. Marker group
Central office._.__.... Normal
5 _ Thousands F and L.._. Normal
Round Round
Month T and U.._.._. Month
3. Sorted by office from the computer:
60 Tape type Toll, MU-DET
or Observ.
Previous sort. Office )
Marker group Tand U.__.____ Marker group
Central office... . _..__________ Office
o5 Thousands Fand L ________ Normal
Round ---- Round
Month Tand U _____. Month
4. Sorted by office from the sorter:
Tape type. e ‘Toll or MU-DET
70  Previous sort_______________. Office
Marker group T and U______ Marker group
Central office Office
Thousands Fand L___._.____ Normal
Round_..._ Round
% MonthTand Ueeee ... Month
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5. Preliminary sort by thousands:
Tape type.. oo Toll or MU-DET
Previoussort . ________ 1st thousand
Marker group Tand U_____.. Marker group
Central office._ . ______. Office
Thousands Fand L __._____ Sections Fand L
Round Round
Month Tand U __.. Month
. Bort by units:
¢ g(;pe 'fype ________________ Toll or MU-DET
Previous sort... ._______. Units
Marker group T and U___. Marker group
Central office _— Office
Thousands Fand L_.__.. Thousands Fand L.
Round- v et Round
Month Tand U Month
tens:
! g.;r;e?ype ________________ Toll or MU-DET
Previous sort __ . ___.. Tens
Marker group T and U__.. Marker group
Central office._ ... Office
Thousands Fand L. Thousands Fand L
Round. .ot Round
Month T and U Month
. Sort by hundreds: :
’ sT(;.pe {ype _______________ Toll, MU-DET or
Observ.
Previous sort ... Hundreds
Marker group T and U_.. g;rker group
office e ce
’(I:‘;!;tuizlnds Fand L__._.. _. Thousands F and L
Round Round
Month Tand U.___..___. Month
. Second sort by thousands:
? Tape type___y_ ___________ Toll, MU-DET or
' Observ.
Previous sort. e 2nd thousand
Marker group T and U___ Marker group
Central office_ . Office
Thousands F and L ... Sections F and L
Round Round
Month T and Uoeee s Month

The circuit always checks for (1) the tape in-
dex number given in the E and F digits of entry
2891, (2) for the marker group numbef given in
the E and F gdigits of entry 2892, (3) the office
which is given in the E digit of entry 2895, except
in the case of unsorted tapes, (4) the round given
in the F* digits of entry 2898, and (5) the month
given in the E and F digits of entry 2899,

The circuit also checks in some cases as indi-
cated for the first and last thousands, which
when used are given in the E and F digits of the
‘2896 entry. In the case of tapes 23, 24, 25, 33, 34,
35 and 45 a check is made simply for a good nu-
meral rather than for a specific numeral,

In the case of tapes 17, 32, 26, 32, 36 and 46 the
thousands switches indicate that a number of
sections of tape have been spliced together to
form a single tape, and indicate with what num-
bered section it ends. Each section must be
checked for its number as the tape is processed.

In the entry 2896 if no first and last thousands
are indicated the circuit will check for 90. Like-
wise in entry 2895 if no office is indicated the cir-
cuit will check for 0.

A complete description of the tape identity cir-
cuit and the tape digit register circuit is given
in sections 16 and 17. These are the circuits in-
volved in the tape identity check.
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7.04 Skipping of leading end splice pattern

The first line that the reader will read, when
the tape is first placed in the reader, is a splice
entry which has the digits 081010 in the six digits
of the entry. When the reader relays receive
this combination in the manner described in sec-
tion 6, the combination will not be transferred to
a storage circuit because relay (STE) will not
operate. The relays of the reading relay trans-
lator circuit described in section 21, will receive
certain parts of this combination and will place
& ground on the “08” lead 2706. Ground on the
“08” lead will operate (SKS) relay 1004 via the
armature | and back contact of (08) relay 1704.

Relay (8K8) operated:

1. Locks at its armature 3 and front contact via
the armature § and back contact of (TPO)
relay (7108, the armature 4 and back contact of
(CKT) relay 1702 to ground on the armature
§ and back contact of (STE) relay 2608,

2. At its armature | and front contact it par-
tially closes a circuit for operating (CK) relay
2803.

3. At its armature 2 and front contact extends
the (H2) make contact of the reader on lead
1112 via contacts on relay (82) to the winding
of (R2A) relay 1008.

4. At its armature 4 and front contact it oper-
ates relay (R2A) via the armature | and back
contact of (SKFS)relay 1010. This is to in-
sure the operation of relay (R2A) the first
time in case there is no closure time left on the
“H2” lead (112 to operate it, and also provides
& lock for (SKFS) relay (018 when it operates.

(R2A) relay 1088 operated:

1. At its armature 3 and front contact locks to
(R3) relay (011 at its armature 2 and back
contact.

2. Opens at its armature 2 and back contact the
operating circuit for the (CK) relay partially
closed by the (SKS) relay (004.

3. At its armature ( and front contact provides
a Jock for (S3) relay (0(2.

4. At its armature 4 and front contact connects
the winding of (83) relay (812 to the (K3)
break contact in the reader.

When the circuit was started, in accordance
with the description given in section 6.10, relay
(R2) will be operated and reiays (R®), (S1), (RI)
and (S2) will not operate on the first automatic
accounting system line that is read. However,
with (R2A) relay 1008 operated the reader will
ground the “K3” lead in the next stepping inter-

val of the reader cycle and relay (83) will oper-
ate.

Relay (SJ) operated:

1. Locks at its armature 3 and front contact to
relay (R2A).

2. At its armature 2 and front contact operates
(SKPS) relay 1010 which locks to relay (SK8)
and removes the operating circuit for relay
(R2A) from relay (SKS).

3. Connects at its armature | and front contact

the winding of relay (R3) to the (H§) contact
in the reader.

Now on the next reading interval of the reader

cycle, relay (R3) operates to ground supplied by

ys the (HA) contact.
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Relay (R3) operated:

1. Locksat itsarmature | and front contact to the
ground on the (H#) reader contact so that it
remains operated for the duration of the read-
ing interval of the reader cycle.

2. At its armature 2 and back contact removes
the lock from relay (R2A).

3. At its armature 8 and front contact completes
the circuit for operating relay (CK).

The operating circuit for relay (CK) may be
traced from ground on the armature § and back
contact of (CKT) relay (702, through the arma-
ture 8 and back contact of (STE) relay 2505, the
armature | and front contact of (SKS) relay
1004, the armature 2 and back contact of (R2A)
relay (006, the armature 8 and front contact of
(R®) relay 1011 to operate (CK) relay 2503.

Relay (CK) removes the locking circuits for
relay (R2) as described in section 6, and the next
step will be taken. This time, with (SKS) relay
1004 operated, relay (R2A) operates on the read-
ing interval that operates relay (R2). Relay (S3)
will operate on the next stepping interval and
be followed by the operation of relay (R$) on the
following reading interval. During this last in-
terval the (CK) relay will be operated again to
conclude the skipping cycle.

This skipping process then continues until the
first line of a tape identity group is read. When
such an entry is read, the relays of the reading
relay translator circuit ground lead “289” and
operate the (CKT) relay via the armature 8 and
back contact of (STE) relay 2606. The operation
of relay (CKT) releases relays (SKS) and
(SKFS) so that a check cannot again take place
from that source, and relays (R2A), (S3) and
(R3) become inactive. .

The operation of (CKT) relay 1102 also oper-
ates (AUX) relay 2501, which in turn operates
(08) relay 1104. Relay (08) operated, removes
the “08” lead 2700 from the (SKS) relay 1004
winding. The (08) relay 1704 locks under con-
trol of the (Master release) key (805.

7.06 Skipping of splice between sections of

tape

Any splice pattern following a group of call
entries is preceded by a skip splice entry which
is made up of digits 2860XX where the X’s shown
in digits E and P represent the machine number
that made the. tape.

The first indication to the circuit of a splice, is
the reading of this entry. The reading relay
translator circuit will recognize the 286 of this
entry and will ground “286” lead 2101, operating
(SKS) relay 1004 whereupon skipping will take
place as above described.

7.07 Failure of 286 to be recognized

If the 286 is not recognized, relay (SKS) will
not operate, and as relay (CK) is not operated
the circuit will stop. To proceed with the tape
the whole splice pattern will have to be stepped
through manually by the (Reader step) key until
a tape identity entry is reached.

7.08 Skipping a window splice

A window splice is preceded by a skip window
splice entry 287020. The recognition of the 287
entry by the reading relay translator circuit
grounds “287” lead 2102 which operates (SKS)
relay 1004 and skipping is started in the same
manner as for the 286 entry described in section
7.08.
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709 Fallure of first 287 to be recognized

A fallure to recognize the first 287 entry will
act in the same manner as described for 286 in
section 7.07, it being necessary to step through
the window splice manually.’

7.11 Trailing end of tape skipping

Skipping for the trafling end will be initiated
by a 286 entry. When the very end of the tape
is reached.the skipping will be stopped and an
alarm sounded as hereinbefore described. The
tape is then manually stepped out until the (End
of tape) lamp lights. .

712 Over-all set-up for summary printing

As before stated the tape type switch is set on
point (Mess unit). Ground on this point from
the second section 502 of the switch operates
(MUO) relay 600. A complete description of the
set-up of the circuit by relay (MU) is given in’
section 20.

"The operation of this (MU) relay 600 makes
possible the operation of two groups of relays in
the entry class register circuit. These are the
(MI) relay 3000 and the (M2A) relay 300f and
(M2B) relay 3002, these last two relays forming
one group. The (MI) relay conditions the cir-
cuit for a message unit local entry, while the
(M2A) and (M2B) relays condition the circuit
for a local and extended message unit entry. A
complete description of the set-up of the cireuit
by these relays is given in section 22.

7.13 Processing of tape identity entries

In section 7.03 a description of the tape identity
entries was given. When the first 289 entry is
read (CKT) relay 1702 will operate from ground
on the “289” lead 27083.

Relay (CKT) operated:

1. Locks at its armature 2 and back contact via
the armature | and back contact of the (TIP)
relay 2602, to ground at the armature 8 of (BC)
relay 2506.

2. At its armature | and front contact operates
the (TCC) relay 700. The entire function of

- this relay (T'CC) is to connect the reader line
count circuit, Figs. 36 and 43, to the tape iden-
tity circuit, Pigs. 7 and 14, and at the armature
10 and front contact of (TCC) relay 100, to
indicate that there are nine entries in the tape
identity group.

3. Opens at its armature 3 and back contact the
winding circuit of (STE) relay 2505 which may
be traced from the “STE” conductor | 901,
armature 3 and back contact of the (CKT)
relay 1702, armature 3 and front contact of
the (TP) relay 2604, back contact and arma-
ture 8 of the (BST) relay 2500 to the winding
of the (STE) relay 25085.

4. Opens at its armature 4 and back contact the
locking circult of the (SKS) relay.

5. Opens at its armature 5 and back contact the
ground for the skipping check lead which is
applied to the (CK) relay by relay (SKS).
This ground is also the locking ground for
relay (TP), and the ground for operating the
(TP) relay by means of the (Tape ident.) key
[114. At these contacts it closes this ground
to operate the (AUX) relay 2501.

6. At its armature 6 contacts it rearranges the
lamp circuit in a manner to be described later,
see section 39.

7. At its armature 7 and front contact it supplies
ground for operating relay (CK) via (TCK) re-
lay 2605.
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8. At its armature 8 and front contact partially
closes the operating circuit for relay (TIP).

The tape identification circuit, a description of
which is given in section 16, now comes into ac-
tion to check the 2891 entry and the result is to
operate (TCK) relay 2605 if all the digits check
with the switch set-up.

Relay (TCK) operated:

1. At its armature 2 and front contact closes the
operating circuit for (CK) relay 2508, the
(RRCK) relay 2603 already being operated.

2. At its armature | and back contact opens the
lamp circuit.

The (CK) relay operated causes the tape to
advance, and the second entry is checked by the
tape identity circuit. All entries are checked in
this way except the eighth entry which in sum-
mary tape processing uses the tape digit register
circuit, Figs. 21 and 22, the description of which
is given in section 17.

When the line count circuit, Figs. 50 and 57,
reaches the ninth count, (EC) relay 2506 is oper-
ated, and when the (CK) relay 2503 operates,
(PR) relay 2502 operates but as (IN) relay 4902
is not operated, (PR) relay 2502 cannot remain
operated as no printing is to take place.

When (EC) relay 2506 operates there is com- .

pleted a circuit from the armature 1 and front
contact of relay (RRLK) to operate relay (TP).
Relay (EC) operated, also, in combination with
the operated (CK) relay releases (CKT) relay
i702.

Relay (TP) operated:

Locks at its armature | and front contact to
(CKT) relay 1702 released, opens the lock circuit
of relay (TIP) at its armature 2 and back con-
tact, and closes its part of the operating circuit
of the (STE) relay. This relay (TP), is oper-
ated only after all entrles of the tape identity
group have been checked, thereby a complete
check of this tape identity is made, before call
entries can be processed.

When another tape identity group is checked,
relay (CKT) is again operated causing the release
_of relay (TP). Therefore, every time that a tape
identity group is checked all the entries of the
group must be checked before call entries can be
processed.

The next entry in the tape is the first line
of a call entry.

7.14 Processing a local message unit entry

The information contained in the two lines
which form a local message unit entry is de-
scribed in section 37.

The 20 in the A and B digits of the first line
of the entry Is recognized by the reading relay
translator circuit, Figs. 19 and 27, as the distin-
guishing element of the entry. This circuit then
grounds the “STE"” lead 1901 to operate (STE)
relay 2508, a description of which has been given.

The point of interest at this time is that the
(STE) relay 2505 operates the (MI) relay 3000
over a circuit from ground, armature 2 and front
contact of the (STE) relay 2505, the “ENT” con-
ductor 2507, armsature 2 and back contact of the
(OUT) relay #909, back contact and armature 3
of the (IN) relay 4902, canductor 4806, armature
I and front contact of the (NA2) relay 1902,
armature 3 and front contact of the (NB0) relay
1903 to the “20” conductor 1904, front contact
and armature 4 of the (MU) relay 600 over the
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“ES” conductor 681 to the winding of the (MI)
relay 3000.

Now as the reader line count circuit is set to
line { the connector relays of storage circuit No. 1
are operated to cause the register relays of this
circuit to receive the information from the reader
relays and printing is caused to start. The
method of storage in this circuit is described in
section 30. The method of starting printing is
the same as was described before the verbatim
processing.

The title must first be printed and in conse-
quence the (MUT) relay 4100 is operated from
the “T" lead 4910. The (MUT) relay 4710 permits
the use of (T9) relay 4603 and (T10) relay 4604
which form the title, to be operated by the printer
character count circuit, described in section 23.
The operation of the character sequence circuit
is described in section 28.

The printed title which is shown in section 38,
conslists of :

1. The office name of the calling subscriber’s
office, which is obtained from decoding the
position of the marker group switches in Fig. 5
and the position of the (Cent. Office) switch
in Fig. 12 by the called office name translator
which is described in section 36.

2. The month, which is obtained from decoding
the position of the month switches in Fig. 20
is described in section 29.

3. The round, which is obtained directly from the
position of the round switch in Fig. 20.

The order of printer operations for the message
unit summary title is listed in section 28. The
titling operation for message unit summary, like
verbatim described in sections 6.18 and 6.19,
requires four carriage return line feed operations
to position the paper for printing.

In this case, the title is counted as a line by the
printer line count circuit, which is described in
section 24. After the (ET) relay 491 operates,
the condition is set up for printing a line. The
order of printer operations for message unit lines
is listed in section 28.

Now as (MI) relay 3000 indicates to the reader
line count circuit that the number of lines in this
entry is two, when the first line checks into the
No. 1 storage circuit, the reader is immediately
stepped forward to read the second line, which is
stored in storage circuit No. 4, described in sec-
tion 33. 'The reader then proceeds to read the
first line of the next entry and holds it until
printing of the previous entry is complete.

When the “L” lead 4813 is energized, (MULI)
relay 4100 is operated, bringing into action (1.2)
relay 3200 and (LI) relay 3201 in that order.
By grounding the leads to the No. 1 and No. 4
storage circuits in the order shown in section 28,
the subscriber’s number, the first four numerals
in the line and the number of message units the
second four digits in the line are printed. The
spaces in the title and line are obtained by ener-
gizing the (SP) relay 12102 directly from the
character sequence circuit.

When the printing of an entry is complete the
next entry is treated in exactly the same manner.

7.15 Processing of local and extended entry

The contents of the local and extended entry
are shown in section 37. The method of printing
this entry is shown in section 38.

The title is the same for this entry as for the
local entry. This entry, however, contains three
lines which are stored in the No. 1, No. 4 and No.
5 storage circuits. The (MUL2) relay 4i8{ is
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operated which brings into action the (L3) relay
3202 and the (L4) relay 3203 in that order.
This entry is identified by 21 in the A and B
digits of the first line of the entry.
7.16 Trailing end tape identity
When the tap identity at the end of a tape is

read it will be checked in the same manner as
the leading end tape identity group.

8. Processing straddle tapes
8.01 General

The straddle tape is obtalned from the com-
puter and may contain four types of entries, a
six-line initial detail entry, a four-line initial
message unit entry, a five-line answer-discon-
nect entry and a three-line straddle timing entry.
The method of printing these entries and an ex-
planation of the meaning of the various portions
of the printed line are given in section 38. The
information contained in the various lines of the
entries in the automatic accounting system tape
is given in section 37.

8.02 Switch set-up for straddle printing

The switch set-up for the straddle tapes is
given in section 7 .03.

8.03 Skipping in straddle tapes

The straddle tapes bring into play all methods
of skipping which were described in section 7
except that between sections' of tape, as the
straddle tape always is made up of only one
section. :

8.04 Over-all set-up of circuit fof straddle
printing

As before stated the tape type switch 50Q is
set on point (straddle). Ground on this point on
the second section 502 of the switch operates
(STR) relay 602, a description of which is given
in section 20. The operation of the (STR) relay
makes possible the operation of four groups of
relays in the entry class register circuit. These
are the (STiA) relay 2906 and (STIB) relay
2907, the (ST2A) relay 3700 and (ST2B) _relay
3101, the (ST3A) relay 3702 and (ST3B) relay
37103, and the (STH4A) relay #4401 and (STEB)
relay 4402, representing respectively the straddle
initial detail entry, the straddle initial message
unit entry, the straddle answer-disconnect entry
and the straddle timing entry.

8.05 Processing the tape identity entries
The tdape identity entries are processed in the

same manner as described for the summary tape
in section 7.

8.06 Straddle title

The “T” lead 4910 is connected to the (STRT)
relay 4701 which brings into action the (TiI)
relay 4605 and (T(2) relay 4606 in that circuit
to print the title. The straddle title consists of
the marker group number, which is obtained
directly from the marker group switches, the
month, which is obtained from the month trans-
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lator circuit, and the round number which is -

obtained from the round switch. See description
of the character sequence circuit in section 28.

8.07 Straddle initial detail entry

This entry is identified by 20, 21 or 22 in the A
and B digits of the first line, and may be printed
either with or without the called number area by
using the character sequence circuit. In either
case the “L” lead 4913 operates the (SLd) relay
4102 which brings into action the (L5) relay 4900,
(L8) relay 4001, (I.T) relay 4002, (L8) relay 40083,
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(LI9) relay 4103 and (L28) relay 4i84 in this
order to print the line.

The first line of the entry is stored in the No. 5
storage circuit described in sectfon 34. _
The second line of the entry is stored in the No. 6
storage circuit described in section 35.

The third line of the entry is stored in the No. 1
storage circuit described in section 30.

The fourth line of the entry is stored in the No. 2
storage circuit described in section 31.

The fifth line of the entry is stored in the No. 3
storage circuit described in section 32.

The sixth line of the entry is stored in the No. 4
storage circuit described in section 33.

8.08 Straddle initial message unit entry

This entry is identified by 23 in the A and B
digits of the first line of the entry, which causes
the operation of the (SL2) relay 4105, bringing
into action the (L5) relay 4000, (1.6) relay 4001,
(LT) relay 4002, (L8) relay 4003 and (L9) relay
4102 in this order. :

The first line is stored in the No. 5 storage circuit.

The second line is stored in the No. ¢ storage
circuit.

The third line is stored in the No. 1 storage
circuit.

The fourth line is stored in the No. 2 storage
cireuit. .

8.09 Straddle answer-disconnect entry

This entry is identified by 24 in the A and B
digits of the first line which causes the opera-
tion of the (SL3) relay 4801 which brings into
action the (L5) relay 4000, (L{i0) relay 4703,
(Lif) relay 4704, (Li2) relay 4705 and (Li3)
relay 3300.

The first line is stored in the No. 5 storage cir-
cuit. ’
The second line is stored in the No. 6 storage
circuit.

The third Iine is stored in the No. 3 storage cir-
cuit. '

The fourth line is stored in the No. 4 storage
circuit.

The fitth line is stored in the No. 2 storage cir-
cuit.

8.10 Straddle timing entry

This entry is identified by 25 in the A and B
digits of the first line, which causes the opera-
tion of the (SL4) relay 4802 which brings into
action the (LS) relay 4808, (L23) relay 4803,
(Li4) relay 3301, (L1) relay 4002 and (L{3) re-

‘lay 3308 in this order.

The first line is stored in the No. 5 storage cir-
cuit.

The second line is stored in the No. 6 storage cir-
cuit.

The third line is stored in the No. 2 storage cir-
cuit,

The general method of printing all these en-
tries has been previously described, and only dif-
fers from the printing of verbatim in the detail
of the units printed.

9. Processing of toll tapes

901 General

The entries of toll tapes which are obtained
from either the computer or the sorter, are
printed on toll slips, 21, inches lone, and 5 inches
wide, which come from a roll and are automat-
ically cut every 2% inches by the printer mech-
anism associated with this circuit. This tape
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contains one type of entry, the detail entry, a
five-line entry which is described in section 37
and which is printed in the manner described in
section 38.

9.02 Switch set-up for toll 'sllp printing

The switch set-up for toll tapes is given in
section 7.08.

9.03 Skipping in toll tapes

The toll tapes bring into action all the meth-
ods of skipping which were described in sec-
tion 7.

9.04 Over-all set-up for toll slip printing

As before stated the tape type switch 560 is
set on point (Toll). Ground on this point in
the second section 582 of the switch operates
(DET) relay 1364 which in turn operates (COM)
relay 1388 in that circuit. The description of the
circuit set-up by these relays is given in sec-
tion 20.

The operation of (DET) relay 1304 makes pos-
sible the operation of (DIA) relay 3888 and
(DIB) relay 3801, a description of which is given
in section 22.

9.05 Manual cutting of slips

Manual cutting of slips can take place when
the circuit is not in the processing condition, that
is when the (ST) relay {8808 is released. In this
condition ground is present on the (Toll slip cut-
ter) key 1307.

Slip cutting in the printer unit means to feed
the paper up automatically so that there is ex-
actly 2% inches between the top edge of the

_paper, if it has been previously cut, and the edge
of the knife.

To cut a slip, therefore, the (Toll slip cutter)
key i301 is operated. There will be one slip cut
for each operation of the key, provided sufficient
time elapses between the operation of the key to
permit the completion of the cutting. More fre-
quent operations of the key will have no effect.
The cutting operation is also only effective when
the (COM) relay 1308 1s operated.

The operation of the (Toll slip cutter) key
1307 operates (TK2) relay 5602 via the normal
contacts of armature 2 of (TKI() relay 5603 and
the armature 2 and back contact of (CNR) re-
lay 5804,

(TK2) relay 5602 operated:

1. Locks at its armature 3 and front contact to
the feed cam contact 12683 in the printer unit
over the “FCC” conductor 5605. This feed cam
contact is closed when feeding can be Ini-
tiated.

2. At its armature ( and front contact it oper-
ates (TK¥) relay $606.

3. At its armature 2 and front contact it oper-
ates (LCT) relay 48(4.

4. At its armature 4 and back contact it opens
the printing “CS{8” lead to prevent printing
from taking place while cutting is In process.
This lead is already also open at (TKI) relay
5803.

5. At its armature § and front contact it oper-
ates (CNR) relay 5604.

6. At its armature § and front contact it operates
(TKI) relay 5803.

Relay (ICT) operated, releases the printer line
count circuit in the same manner as has been
described for relay (LCR), it does not rearrange
the circuit for a new title as relay (LCR) does.
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Relay (CNR) operated:

1. Prepares a lock circuit for itself to the off-
normal contacts of the cutter and stuffer sole-
noids of the printer unit, Fig. 126, over the
“CNR"” lead B5607.

2. At its armature 2 and back contact it opens
the operating circuit of (TK2) relay 5682,

3. At its armature 3 and back contact it opens
the “C818” lead which is already open at re-
lay (TK2).

. At its armature 4 and front contact prepares
a circuit to light the (Cutter NO RLS) lamp
5608,

(TKI) relay $883 operated:

1. Locks via its armature 2 to the ticket cut key,
und opens the operating circuit for (TK2)
reln 5802,

2. At its armature | and front eontact partially
closes the “CS(#8” lead.

(TKS) relay 5608 operated:

1. At its armature { and front contact operates
(TK3) relay §609.

2. At its armature 2 contacts operates the feed
magnet (2604 In the printer over the “¥FDM”
conductor §610.

3. At its armature 3 and back contact opens
the operating circuit of the (CUT) relay 1280§
over the “TCR” lead §811.

(TK3) relay §889 operated:

1. Locks at its armature 3 and front contact to
the (TK4{) relay ¥§8i2.

2. Partially closes at its armature { and front
contact the operating circuit of the (CUT)
relay (2688.

3. At its armature 4 and front contact provides
a8 supplementary operating path for (TKI()
relay $803.

4. At its armature 2 and front contact provides
a supplementary operating path for (CNR) re-
1ay $604.

The net result of the operation at this stage, is
to operate the feed magnet in Pig. 126. The op-
eration of this magnet releases a latch which
permits the platen to rotate, through a friction
clutch, carrying with it the feed cam. When it
reaches the point where the feed cam contact
opens on the hump of the cam, the platen will
also stop against a projection which has been
brought into play by the operation of the feed
magnet. This point is within one-half a line
feed of the full 2!, inches of the slip. The feed
may have been started anywhere along the slip.

The result of opening the cam contact is to re-
lease (TK2) relay 5602.

Relay (TK2) released:

. Releases (LCT) relay 4914.

. Closes its part of the “CS(9” lead.

. Removes its operating ground for (CNR) re-
lay §604.

. Removes its ground from relay (TK{). Both
relays (CNR) and (TKI) remain operated,
however, from relay (TK3).

5. Deenergizes (TKS$) relay 5606.

Relay (TKS) is of the slow release type, re-
quiring sufficient time to release as to insure
that the platen has truly stopped with the feed
cam contact open.

When relay (TKS5) does release:

1. It removes the operating ground for (TK3)
relay §609.

[ Y B
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2. Closes its part of the path for operating the
(CUT) relay 12608.
3. Releases the feed magnet 12604.

Releasing the feed magnet allows the platen
to complete its throw, to its final resting place;
and closes the feed cam contact.

When the feed cam contact closes, the circuit

is finally closed to operate the (CUT) relay.
When the (CUT) relay operates it applies 110-
volt alternating current potential to operate the
(Cutter) solenoid 12606. This action actually
causes the knife to cut the toll slip, and close two
make contacts (1) to close a locking circuit for
(CNR) relay 5604 over the conductor §607 and
(2) to operate (TK4) relay 5612 over “CMC” con-
ductor 12607. :
Relay (TK$) operated:

- 1. Locks at its armature | and front contact to
the break contact of the (Stuffer) solenoid
12609, over “SMC” conductor 12608.

2. At its armature 2 and front contact provides
a supplementary operating ground for relay
(CNR).

3. At its armature 2 supplementary contacts re-
moves the locking circuit for relay (TK3), and
operates the (STUFF) relay (2610 over the
“TSR” conductor 5613.

‘Releasing (CUT) relay 12605 deenergizes the
cutter solenoid causing the knife to return, and
the knife returned removes its lock for (CNR)
relay 5604,

The operation of the (STUFF) relay energizes
the (Stuffer) solenoid which pushes the slip that
has just been cut into the ticket box, and locks
relay (CNR). ‘

When the stuffer reaches its extreme forward
throw, it releases (TK4) relay 5612, deenergizing
the (STUFF) relay, which in turn deenergizes
. the stuffer solenocid. When the stuffer solenoid
releases, (CNR) relay 5604 will be released.

With all relays released, (TKI) relay 5603 will
release and the circuit is ready for cutting an-
other slip.

This is the manual method of cutting slips,
which description applies equally well for the
automatic method which will follow.

9.06 Processing of the tape identity group
entries

The tape identity entries are checked in the
same manner as described for the summary tape
in section 7.

9.07 The toll slip title

‘The automatic cutting of the toll slips is a part
of an operation in the toll slip title. . The (RDT)
relay 3204 is operated to initiate the toll slip
title. The operation of relay (RDT) brings into
action the (TI) relay 3100 and the (T2) relay
3101, in that order, to print the title.

This title consists of the calling office, the
calling number and the month, and all three
pieces of information may determine the title.

The make-up of the toll entry is shown and de-
scribed in section 37, and the five lines of the en-
try are stored in the following storage circuits:

Line { in No. 1 storage circuit.
Line 2 in No. 2 storage circuit.
Line 8 in No. 3 storage circuit.
Line 4 in No. 4 storage circuit.
Line § in No. 5 storage circuit.

‘Line { contains the office and the directory
number of the calling subscrlber and is stored in
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No. 1 storage circuit, but this information is
printed in the toll slip title. Section 30 describes
how this information is stored, and the registra-
tion kept from one call to the next in order to de~
termine by a change in the information whether
a new title is required.

The operation of (RDT) relay 3204 enables the
(T1) and (T2) relays to be operated by the tens
relays of Fig. 35. When relay (T!) is operated,
ground is applied by its armature ! and front
contact to the “TKK” conductor 1306 to operate
relay (TK2). This initiates the feeding and cut-
ting cycle in the same manner as described in
section 9.05. When this cycle is complete the cir-
cuit via the armature 2 and front contact of relay
(T'1) will be complete to print whatever character
has been set up by the No. 1 storage circuit and
the marker group translator circuit, as the first
character of the calling office, over “CS10” lead
5614. :

The title determined by (TI) relay 3100 and
(T2) relay 8101 is, therefore, printed and upon
its completion the entry line is printed.

The relay in the character sequence eircuit
that determines the printing of the line is the
(RD) relay 3302 which brings into action the -
(LI5) relay 3303, (L2() relay 4804 and (L{6)
relay 3304 in that order.

The toll entry line contains the time obtained
from the second line of the entry. This time is
converted from five digits given in the automatic
accounting system tape to six digits in the printed
record. This method of translation is described
in section 31. The rest of the line contains the
called office, the called number and the charge-
able time. The circuit is arranged to provide for
optional printing of the area when desired as
shown in section 38.

10. Processing of message unit detail tapes

Message unit detail printing is described in sec-
tion 38. The enfry used is the same entry as that
used for toll printing. The method of printing
these slips differs from the toll slips, only in that
the title contains the additional characters
(MU-DET), and the line contains in addition the
message units and the type of message units.

The title forming relay that is operated is the
(MUDT) relay 3205 which brings into action the
(T1) relay 3100, (T3) relay $102 and (T4) relay
3103 in that order. The line forming relay is the
(MUDL) relay 3305 which brings into action the
(L{5) relay 3303, (L2() relay 4804 and (LIT) re-
lay 4106 in that order, for single ares printing,
and the (LI5) relay 3303, (L21) relay 4804, (1I7)
relay 4106 and (L) relay 320{ in that order for
multiple area printing.

11. Processing of observing tapes

Observing printing is described in section 38.
The observing tapes contain two entries, the de-
tail entry, and the non-answered entry, both of
which are described in section 37.

The title is the same as for the toll slips except
that it contains the additional characters, (Line
obs.).

The title forming relay is the (LOT) relay 4004,
which brings into action the (TI) relay 3100,
(T5) relay 3900 and (T6) relay 3901 in that order.
The relays used for the detailed entry are the
same as for message unit detail tapes. The line
forming relay for the non-answered entry is the
(OB) relay 3306, which brings into action the
(L18) relay 4107 and (L22) relay 4805 for single
area printing and the (Li8) relay 4107, (L2i)
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relay 4804 and (1.22) relay 4808 for the multiple
area printing.
12, Reader circuits

12.01 General

Plgs. 8, 15 and 23 show the circuit of the reader,

The reader requires that the step magnet cir-
cuit be opened in order to permit the drum to ro-

tate. Further, a stop magnet is provided for .

insuring the stopping and starting of the reader
without falsely rotating the drum.

12,02 The automatic accounting system tape

The tape made in the perforators of the central
office, or the accounting office, is a paper tape
about 3 inches in width into which have been
punched certain combinations of twenty-eight
holes laterally across the tape. The holes made
in this tape by the perforators, are not cleanly
punched holes, but are embossed holes with the
paper pushed out to the back. Further than this
while it is possible to punch twenty-eight holes
In line across the tape, it is not practicable to
arrange the punch magnets physically in the per-
forator, twenty-eight in line. In consequence,
they have been arranged in two groups of four-
teen. Because of this arrangement the holes rep-
resenting one line of an entry appear not in one
line, but in two lines.

The paper is fed into the bottom tape chute of
the recorder with the embossed portions of the
holes upward. The tape is then fed around the
reader drum, with the embossed portions of the
holes in the paper fitting into the holes in the
drum, with the forward end continuing into the
upper tape chute.

The fitting of the embossed portion of the holes
of the tape, into the holes in the drum, provides
& means for stepping the paper through the
reader. In other words, it provides traction
whereby the paper may be pulled forward.

12.03 Reader pin contacts

The reader is equipped with a set of twenty-
eight contacts to which are attached feeler pins,
which pass through any holes in the tape and into
corresponding holes in the periphery of the drum.
The drum is arranged with a mechanical device
for stepping the drum one line at a time. A sys-
tem of cams for operating reader and control con-
tacts and the stepping mechanism are mounted
on a motor-driven shaft. The speed at which
either reader in the printer circuit will be oper-
ated is sixteen cam revolutions per second.

The sequence of action of the reader pins and
drum motion as determined by the cams on the
axle is as follows:

1. Move the pins back from the drum. With the
pins fully back the contacts that are attached
to the pins are open.

2. The drum is stepped forward, one step.

3. The pins are brought forward to the drum,
those pins which when presented to the drum,
find a hole in the tape, will enter that hole,
and close the contact associated with that pin.
If there is no hole in the paper, the pin will
not enter, and its associated contact will not
close. Thus, when the pins are presented the
combination that is represented by the holes
in the paper, will also be represented by the
contacts that are made.

While the motor is running, the pins are pre-
sented to the drum once in each revolution of
the cams and this presentation of the pins can-
not be stopped without stopping the motor.

10

18

20

30

45

70

({

68

12.04 Reader step magnet control of drum

advance

The drum will step freely with each revolution
of the cams unless the step magnet is energized.
Once in each revolution of the cam a ratchet
device is placed in position to rotate the drum
one step under compulsion of a spring. If the
step magnet be energized, the spring will be
restrained and the step will not take place. Rapid
advance of the tape can be obtained by operating
the tape feed (TF) key 2308 which opens the
step magnet cifcuit in the reader. Single step
advance of the tape may be obtained by opening
the step magnet circuit external to the reader as
desired. .

12.05 Auxiliary control contacts

Other cams on the axle actuate other contacts,
which have certain time relations to the reading
contacts, and are used for various operations in
the printer circuit. This printer circuit uses a
total of nine of these contacts which are related
to the reading contacts as follows:

The (H®), (HI), (H2), (H4) and (K4) contacts
which open and close in phase with the reading
contacts, and (H3), (H1), (K$) and (K1) which
open and close 180 degrees out of phase with the .
reading contacts. :

When the reader is operated at a speed of aix-
teen revolutions a second, the.over-all time of
the operating cycle is approximately 60 milli-
seconds. The reader contacts are closed for about
40 milliseconds of this time, leaving 20 millisec-
onds for stepping the drum.

The timing of these contacts is charted in
Fig. 131.

1206 Reader advance check contacts

Associated with the drum are two auxiliary pins
and contacts (Gf) and (G2) which are arranged
50 as to enter holes in the end of the drum alter-
nately line by line as the drum advances. A cir-
cuit arrangement in the reader control circuit
is associated with these contacts for showing if
the drum fails to advance or if it oversteps. If
either of these happen the circuit will time out
and bring in the general alarm.

12.07 Stop magnet

The reader is also equipped with a magnet s,
that when operated in the proper sequence with
the (Step) magnet 880, will prevent the drum
from feeding the tape during the starting and
stopping of the reader motor. The sequence of
deenergization of the (Step) and (Stop) magnets
when stopping the reader is as follows:

1st. Stop the reader motor with the (Step) mag-
net energized.

2nd. Disconnect the current from the (Stop)
magnet.

3rd. Disconnect the current from the (Step)
magnet.

When starting the motor the following se-
quence takes place:

1st. Energize the (Step) magnet.
2nd. Energize the (Stop) magnet.

12.08 Reader circuit used in the printer circuit

The contacts of the reader are the contacts
associated with the reader pins of the six groups:

(AD), (AD) and (A2)

(BO), (BI), (B2), (B&) and (Bn}sm‘m In Fig.8
(€D, (CI), (C2). (C8) and (CT) .

(D), (DI, (D2), (D4) and (D'l)} shown in Fig. 15
(ED), (EI), (E2), (E®) and (ED)

(FO), (FI), (F2), (F4) and (Fn}“hw“mm‘ 20
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Contacts (G1) and (G2), Fig. 20, are the reader
advance pin contacts which are associated with
a circuit in the reader control circuit which exam-
ines the position of these pins to give an alarm
if the drum does not step, or if it oversteps.

(TF) key 2300 can be used to advance the drum
. at'a rapid rate.

The (GO8) contact 808 energizes the (Step)
magnet during each revolution of the cams.
Thus, the magnet is energized so that it may be
held externally if it is so desired, and if it is not
held externally it will be held internally during
the reading -cycle, and released so that it can
step during the stepping cycle. ‘When it is re-
leased the drum can step. o

The contacts (HO0), (HI), (H2), (H3), (H4),
(HD, (K3), (K8) and (KD are the auxiliary
contacts which are used for other functions of
the circuit, as has been previously pointed out.

12.09 Combination of the pins representing

the numerals i

Certain combinations of the contacts in the six
different groups of pin contacts represent cer-
tain numerals in the following manner:

Contact Numeral
Closed Represented

A GROUP

L
LN~ O

2
0,1and 2

B,C,D,EAND F
GROUPS

RO MO-OO
»
EEEBEEEREE
AT ST AT N DD D
O OWID OIS

It will be noted that in all cases the numeral
designation of the pins added together, whether
one or more pin contacts are closed, show the
numeral represented by the combinations, ex-
cept in the case of # and T which represents 0
in the B, C, D, E and F digits.

13. Reading relay circuit, Figs. 8, 9, 15, 16, 23
and 24

13.01 General

This circuit consists of six groups of relays
(A) to (P, and three connector relays. Three
relays in Group A and five relays each in groups
B to F' are associated with the twenty-eight con-
tacts of the reader when the three connector
relays, (PCl) relay 804, (PC2) relay 1504 and
(PC3) relay 2304 are operated.

A description of groups A and B will be given,
and the description of group B will serve for

groups C to F.
These relays have a number of functions.

1. To decode the combinations of the relays to
the numerals of the decimal system, repre-
sented by the various combinations of the re-
lays which are the same as the combinations
of the pins described in section 12, for the use
of the reading relay translator circuit, Pigs.
19 and 27, the tape identity circuit, Figs. 7
and 14, the reader control circuit, Figs. 10, 11,
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15, 16, 23 and 24, and the tape digit register
circuit, Figs. 21 and 22.

2. To provide grounds corresponding to the ex-
act setting of the relays, for the use of the No.
1 to No. 6, inclusive, storing circuits.

3. To provide grounds corresponding to the ex-
act setting of the relays, for the use of the
lamps in Figs. 1, 2, 3 and 4 to which they are
connected by the relays of these same figures.

4. To provide an over-all circuit to show when
the tape steps out from under the pins of the
reader to indicate to the control circuit that
the end of the tape has been reached.

13.02 The A group

A check circuit is provided beginning at ground
on the front contact of armature 4 and back con-
tact of armature 5 of (A8) relay 904 which is so
arranged that if one and one only of these relays,

(AD) relay 904, (Al) relay 905 or (A2) relay 908

is operated, (RRA) relay 903 will operate.

Relay (RRA) operated, applies ground to the

armature | of (RRB) relay 907 which forms a

.part of an over-~all circuit, which will be fully

closed when all the groups of reading relays have
been satisfied, and which when closed will place
a ground on “RCK” conductor 2400 to operate
the (RRCK) relay 2603.

Examining each contact of these relays (A0),
(Al) and (A2), they function as follows:

1. Contact and armature | of each form & part
of a check circuit for the case where all three
relays are operated to indicate the numeral 3
in this group, and where relay (RRA) does
not operate. .

3. Contact and armature 2 of each are the lock-
ing contacts which lock the relays to a contact
of the (RRLK) relay 1005.

3. The armature 3 contacts close the check-down
lead “CKD” which indicates to the control cir-
cuit when any of these relays are operated, so
that, that circuit will know when these relays
are released. In the-case of verbatim printing
this lead is used to indicate that some in-
formation is in the reading relays.

4. The armatures 4 and 5 of the (A0) and (A3)
relays and armatures 4, 5 and 6 of the (AD
relay form a part of the one and one only
check circuit for operating (RRA) relay 903
when only one relay of the group is operated.

5. The armature 6 and front contact of the (A0)
relay forms a part of a series circuit through
a large part of all the relays in this circuit,
that will be closed if the tape steps out from
under the pins of the reader. When this series
circuit is closed, the (TPO) relay (706 will
operate.

6. The armature T and front contacts of relays
(A0) and (A2) and armature 8 and front cori-
tact of relay (Af) close ground for lighting a
lamp via Fig. 2.

7. The armature 8 and front contacts of relays
(A0) and (A2) and armature 9 and front con-
tact of relay (Al) close ground for operating
the corresponding relay in the storage circuits.

8. The armature 9 of relays (AG) and (A2) and
armature (0 of relay (Al) close part of the
numeral 3 lead to the reading relay transiator
circuit, Figs. 19 and 27 if all three relays are
operated. .

9. The armature 10 and front contacts of relays
(A0) and (A2) and armature {1 of relay (Afl)
close the numeral leads represented by these
relays, for the use of the tape identity circuit
and the reading relay translator circuit, Figs.
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19 and 27. These leads only become active
when (RRA) relay 003 is operated.

If all three relays are operated relay (RRA)
will not operate. The ground for operating the
relays in the translator circuit is- derived from
the control circuit over the “RRG” lead 1001,

13.03 The B group

The relays in the B group operate in the same
manner as group A except that the check circuit
provides for the operation of two and only two
relays at all times. When two and only two
relays in the group are operated the (RRB) relay
987 will operate.

The ground for the “CKD” check-down lead is
supplied from relay (RRB) only. All the other
functions of these relays, the operation of the
relays in the storage circuits, the lamp lighting
leads, and the portion of this group involved in

the lead for operating the (TPO) relay (785 are .

apparent without further description.

The C, D, E and F groups operate in the same
manner and the “ECK” and “FCK” leads ground-
ed individually by the (RRE) and (RRF) relays,
respectively, are used by the tape identity circuit
where it is only necessary to check that some
numeral, and not a specific one, is registered in
the E and F digits. .

13.04 Over-all operation of the circuit

When the (82) relay 1 (85 of the control circuit
operates in the stepping interval of the reader
cycle, (PCI) relay 884, (PC2) relay 1504 and
(PC3) relay 2304 operate and connect the six
groups of relays to the reader pins. The relays
will take up the condition represented by the
reader contacts, the closed contacts operating
corresponding relays in this circuit.

The relays being operated, will decode the com-
binations of the relays and connect the ground
on the “RRG” lead 108{ to the proper points in
the translator circuit. They will close the lamp
-contacts, and the contacts for operating the re-
lays in the storage circuits. When valid numerals
are registered in each group the check “RCK”
lead 2400 is closed. g

At the end of the tape when the tape moves out
from under the reader pins, all the relays will be
operated and ground will be applied to the “TPO”
1ead 802 to indicate that condition.

Another group of leads is provided in this cir-
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cult by means of which the lamps of Pigs. 1, 2,

3 and 4 can be directly connected to the reader
pins by operating a relay in this lamp control
circuit.

To sum up, the function of this ecircuit is to
take the information from the reader contacts,
and store it until it has been properly digested
in the other parts of the circuit, after which the
relays in this circuit are released.

14. Lamp connector circuit
. 14.01 General

The lamp connector circuit is for the purpose

of connecting certain elements of the circuit to a
group of twenty-eight lamps located in the panel
circuit and shown in Figs. 3 and 4 and to apply
ground to or close the circuits of other lamps
when it is desired to observe the condition of the
over-all circuit under trouble conditions.

The twenty-eight lamps (Reader or register)
on the panel may be connected to eight different
points in the circuit, these eight points being,
the reader pin contacts, the reading relays and
the six storage circuits.

There are eight sets of three relays each in this

53
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circuit, one set of relays for each of these points,
(LAI) relay (81, (LA2) relay 102 and (LA3) re-
lay 103 are operated by the (Reader lamps) key
2201, relays (LA2) and (LA3) belng operated by
relay (LAl), to connect the twenty-eight lamps
to the reader pin contacts. (LBI) relay 201,

. (LB2) relay 202 and (LB3) relay 203 are operated

by the (RDR REG lamps) key 2208, relays (LB2)
and (LB3) being operated by relay (LBI), to
connect the twenty-eight lamps to the reading
relays. These two sets of relays are always op-
erated by the same keys. The other six sets of
relays may be operated by different keys, depend-
ing upon the order in which the storage circuits
are used for the entry.

(LCI) relay (04, (1.C2) relay (05 ang (LC3)
relay 108 connect the lamps to storage circuit
No. 1.

(LDI) relay 204, (LD2) relay 205 and (LD®)
relay 208 connect the lamps to storage circult
No. 2.

(LEl) relay 30(, (LE2) relay 302 and (LE3)
relay 383 connect the lamps to storage circult
No. 3.

(LF{) relay 401, (LF2) relay 402 and (LF3)
relay 403 connect the lamps to storage circuit
No. 4. .

(LGI) relay 304, (LG2) relay 305 and (LG3)
relay 3808 connect the lamps to storage circuit
No. 5.

(LHI) relay 404, (LH2) relay 405 and (LH$)
relay 488 connect the lamps to storage circuit
No. 6.

There are only twenty-five relays in each of the
Nos. 1 to 5 storage circuits to which the lamps
are connected, but the No. 6 storage circuit con-
tains twenty-eight relays requiring twenty-eight
lamps.

14.02 Connection to line register keys on panel

On the panel circuit there are six keys which
are used to operate these six groups of relays over
leads “L'," “Lz," “L:,” “L‘," uLsn and uLe.n
These keys are known as line register { key 4501,
line register 2 key 4502, line register 3 key 4503,
line register 4 key 4804, line register § key 4505
and line register 6 key 4506, but they do not
always operate the same group of relays. The
leads from these keys are routed via the relays
of Figs. 29, 30, 37, 38 and 44, to the group of re-
lays that represent the storage circuit used for
the particular line. In other words, line register
I key connects the lamps to the storage circuit
that is storing line t of the particular call entry
being processed, and likewise for the other keys.
If there are less than six lines in the entry, oniy
those keys are activated that are for the lines in-
volved, the others being inactive.

14.03 Operation of the (LP) relay 1008

The (Reader lamps) key 2201 on the panel cir-
cuit when operated, will apply ground to “LP”
lead 2202 causing relay (LP) to operate.

Relay (LP) operated:

1. Applies ground at its armature 2 and front
contact to the “PCG” lead to Figs. 36 and 43
which will light a lamp in the panel circuit
indicating which line in the entry or in the
tape identity group is being processed.

2. Applies ground at its armature 3 and front
contact to the “ELG” lead of the entry class
register circuit, to light a Iamp on the panel
indicating what type of entry is being proc-
essed, and the lamp cap on that lamp indicates
how many lines are in the entry.
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8. Connects together the “ALC” and “PRG" leads

- to apply a ground supplied by the alarm circult
to the reader control circuit to cause certain
lamps to light on the panel circuit which in-
dicate the condition of the control circuit
under an alarm condition for the purpose of
locating trouble.

. At its armature 5 and front contact applies
ground to the “CCG” lead of the printer char-
acter sequence circuit which will light two
(Character in PTR line) lamps on the panel
to indicate which character in the printed
Iine is under process.

. Connects at its armature 8 and front contact
the “RLCG” lead to show by lighting the
(CHAR CT NO RLS) lamp that the printer
character setjuence circuit is attempting to re-
lease, but has not done so.

. Connects at its armature 7 and front contact
lead “RLLG” to show by the lighting of the
(Line count NO RLS) lamp that the printer
line count circult is attempting to release, but
has not done so.

. Connects at its armature | and front contact
a ground to the “ME” lead to light the (Miss-
ing line) lamp 2510 if the (BST) relay 2800 is
operated. .

The over-all function of this relay is to keep
the lamps on the panel circuit, that are not re-
quired to light in the normal operation of the
circuit, dark, until such time as their illumination
becomes necessary.

18. Panel circuit

1501 General

This panel circuit shows all the rotary switches,
lamps and keys, with the exception of the main
power switch, that are required for the operation
of the printer circuit.

15.02 Rotary switches

1. Tape type switch 500

This is a two-section switch. Section 1, 801, is
used by the tape identity circuit to check the
tens digit of the tape index. Section 2, 502, is
used to operate certain relays in the tape class
connector circuit, Figs. 6 and 13, to indicate the
basic type of tape being processed.

These basic types are as follows:

1. Summary. Tens digit 1
2. Toll. e, Tens digit 2
3. Message unit detail . __.__ Tens digit 3
4. Observing..—— . __ Tens digit 4 -
§. Straddle_ .. Tens digit 6
6. Verbatim....___________ . . No tape index

2. Previous sort switch 506

This is a two-section switch. Section 1, 8017, is
used by the tape identity circuit to check the
units digit of the tape index. Section 2, 508, is
used to operate certain relays in the tape class
connector circuit to determine what type of
thousands check is to be made by the tape iden-
tity circuit. '

The types of sorts are as follows:
1. Unsorted— .o oo, Units digit 0
2. Sorted byoffice..._.___________. Units digit 1
3. First sort by thousands._....._. Units digit 2
4. Sorted by units_ . __. Units digit 3
5. Sorted by tens....._ . e Units digit 4
6. Sorted by hundreds... . ___-_ Units digit 5
7. Last sort by thousands._._..___ Units digit 6
8. Message unit summary..._.._._. Units digit 7

Thesummaryisontheoﬂﬁosltlonofthe
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switch, so that In setting up for summary tapes
the sort switch must be in its off position,

8. Marker group tens switch 504

This is a three-section switch.  Section 1, 508,
is used by the tape identity circuit to check the
marker group tens digit. Section 2, 5i0, oper-
ates an appropriate relay in the calling office

" translator circuit, Fig. 28. Ssection 3, 511, pro-

vides paths for printing the marker group tens
numeral.

4. Marker group units switch 505

This 1s a three-section switch. “Section 1, 512,

'is used by the tape identity circuit to check the

marker group units digit. Section 2, 513, oper-
ates appropriate relays in the calling office trans-
lator circuit. Section 3, 514, provides paths for
printing the marker group units numeral.

5. Central office switch 1202

‘This is a four-section switch. Section 1, 1203,
is used by the tape identity circuit to check the
office numeral. Sectiton 2, 1204, section 3, (208,
and section 4, 1206, provide paths for printing
the calling office name via the relays of the call-
ing office translator circult leads “I,” “2” and “3”
being grounded in sequence by the printer char-
acter sequence circuit, Figs. 34 and 42. This
switch 1s used for printing the calling office name
only in the case of summary tapes.

6. First thousands switch 1200

This is a three-section switch. Section 1, 1207,
is used in conjunction with section 1 of the last
thousands switch, by the tape digit register cir-
cuit, to check the sequence of the sections of the
tape, where a number of sections are spliced to-
gether to form one tape. Section 2, 1208, pro-
vides a means for checking the first thousand,
where only a first and last thousands check is
made. Section 3, (208, provides a circuit when
normal, in conjunction with the last thousands
switch to operate a relay in the tape class con-
nector circuit which determines whether the
tape identity circuit shall check the first and last
thousands, or check 90 in the E and ¥ digits of
the 2896 entry of the tape identity group.

7. Last thousands switch 1201

This is a three-section switch. Section 1, 1210,
is used in coniunction with section 1, 1207, of the
first thousands switch, by the tape digit register
circuit, to check the sequence of sections of the
tape, where o series of sections have been spliced
together to form one tape. Section 2, {211, pro-
vides a means for checking the last thousand,
where only a first and last thousands check is
made. Section 3, 1212, provides a circuit when
normal, in coniunction with the first thousands
switch, to operate a relay In the tape class con-
nector cireuit which determines whether the tape
identity circuit shall check the first and last
thousands, or check 90 in the E and P digits of
the 2886 entry of the tape identity group.

8. Round switch 2002

This Is a three-section switch. Section 1, 2003,
provides a means for the tape identity circult to
check the round number. Section 2, 2004, pro~
vides a means for printing the numeral repre-
senting the round. Section 3, 2009, provides on
an optional basis for the sixth or tenth rounds
to arrance the month translator circult, Figs. 51
and 52. to change the month when 0 is present in
the tens digit of the day in the time entry. This
apples only to toll, message unit detail and ob-

78 serving slip printing. .
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9. Month tens switch 2080

This is & two-section switch. Section 1, 2006,
provides a means for the tape identity circuit to
check the tens digit of the month. Section 2,
2007, provides a means for operating the month
tens relay in the month translator cireuit.

10. Month units switch 2001

This is & two-section switch. Section 1, 2008,
provides a means for the tape identity circutt to
check the units digit of the month. Section 2,
2009, provides a means for operating the month
units relays in the month translator circuit.

1503 Lamps

1. Reader or register lamps

The twenty-eight lampe A0 to 2), B0, I, 2, &,
D,CO1,2,41,D0,1,2,4 1, E0, 1,241
and F(0, 1, 2,4, T) are connected to relays in Pigs.
1,2, 3 and 4 and via these relays may be connect-
ed to eight different places in the eircuit to show
the Information stored therein. These eight
places are:

. Reader pin contacts
. Reading relays

8torage circuit No. 1
. Btorage circuit No. 2
Storage circuit No. 3
8torage circuit No. 4
Storage circuit No. 5
. Storage circult No. 8

The A group of lamps is used only in cases 1,
2and8.

2. Line of entry lamps, Figs. 36 and 43

The line of entry lamps show the position of
the reader line count circuit and in consequence
show what line, of either a call entry or a tape
identity group 13 being processed. There is a
maximum of six lines in the largest call entry,
and nine in the tape identity group.

3. Tape section lamps, Fig. 21

These lamps are connected to the tape digit
register circuit to show what section of tape is
being processed, when a series of sections is in-
volved.

4. Last thousand lamp 2203

The (Last thou.) lamp 2203 shows when the last
section of a tape in a series is being processed
and lehts directly without the operation of the
(Reader lamps) key.

5. First thousand in error lamp 2204

The (First thou. in error) lamp 2204 indicates
that the first thousand switch setting does not
correspond with the number of the first section in
& series of sections of a tape.

6. Last thousand in error lamp (2727

The (Last thou. in error) lamp 12727 indicates
that the last thousand switch setting does not
agree with the number of the last section in a se-
ries of sections of a tape.

7. End of tape lamp 12728

This lamp indicates that the tape has run out
from under the pins of the reader. This lamp
lights directly from the alarm circuit without the
operation of the (Reader lamps) key.

8. Character in printer line lamps

These seventeen lamps in Figs. 34, 35 and 42
show the progress of the printer character se-
quence circuit and at all times when the (Reader
lamps) key is operated, indicates the number of
the element in the line or title that it is desired to
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print. The total elements in g line is two more
than the actual characters printed in the line.
The maximum number of elements is sixty-one
which is attained in a straddle initial detail call
when printing multiple area.

The number indicated by these lamps is read by
adding the lighted digit lamps, (CI) to (CI0) to
the lighted tens lamps (G0) to (G80), there al-
Wways being two lamps lit. In any line count that
exceeds ten the (Cil) lamp will flash momen-
tarily when a transition from one group of ten to
the next group of ten takes place. In the case of
count sixty-one, however, it will light steady to
be added to the (G50) lamp.

The number of elements in a printed line de-
pends on the entry and the type of tape being
processed. The number of elements in the title
and lines of the various tapes and entries is given
below.

Summary:
Ttle 15
Localentry. . o 11
Local and extended_____.._____________ 16
Toll:
Title .. 14
Entry, singlearea_____________________ 23
Entry, multiple area__________________ 26
Message unit detail:
Title o 21
Entry, singlearea_____________________ 28
Entry, multiple area__________________ k)
Observing:
Ttle 23
Entry, single area____________________ 28
Entry, multiple area__________________ 31
Non-answered, single ._________._______ 20
Non-answered, multiple_______________ 23
Straddle:
Title 14
Initial detall, single___________________ 58
Initial detall, multiple.________________ 61
Initial message unit..___._____________ 48
Answer and disconnect_._._____________ 48
Timing entry_ . ____________________ 48
O Verbatim:
Tle L 5
Bntry 8
10. Entries lamps, PFig. 45

The nine (Entries) lamps show which type of
entry is being processed, and the numeral on the
lamp cap shows the number of lines in the entry.

11. Line no check in reader lamp 2607

The (Line NO CK IN RDR) lamp 2607 indicates
that a line has failed to check in the reader re-
lays, but indicates no knowledge of the particu-
lar type of line that it is.

12. Tape identity no check in reader lamp 26190

The (TI NO CK IN RDR) lamp 2610 indicates
that an entry of the (Tape identity) group is be-
Ing processed but that it has failed to check in the
reader relays. No knowledge as to whether it
is a first line or subsequent line is given.

13. Tape identity check lamp 2641

The (Tape ident.) lamp 261/ indicates that a
tape identity line is being processed, but that it
has failed to check in the tape identity circuit.
No knowledge as to whether it is a first line or a
subsequent line is given by this lamp.,

14. Entry first line no check in reader lamp
1706

The (ENT 1ST line NO CK IN RDR) (EL) lamp
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17106 indicates that the first line of an entry has
failed to check in the reader relays.
15. Entry supplementary line no check
reader lamp 1707
The (ENT SUPP line NO CK IN RDR) (ESL)
lamp {707 indicates that a supplementary line of
an enfry does not check in the reader relays.
16. Storage no check lamp 2612
The (Storage NO CK) (ELS) lamp 2612 indi-
cates that the line being processed has failed to
check into the storage circuit.
17. Missing line lamp 2510
This lamp indicates that there is g line or more
missing from an entry.
18. Extra line lamp 2511 ‘
This lamp indicates that there are more lines
in the entry than required.
19. Reader step failed lamp 1819
The (RDR step failed) (RSTP) lamp (819 in-
dicates that the drum of the reader has failed
to advance.
20. No check-down lamp 25{2
This lIamp indicates that the (R2) relay {104 in
the reader control circuit has failed to release be-
cause some operated relay in the system which
should have released has not done so.
21. Fails to print lamp 2513
This lamp indicates that a circuit fault has
prevented printing, although all units have prop-
erly checked.
22. Master off-normal lamp 12712
This lamp is connected directly between bat-
tery and ground for the purpose of indicating
when 48-volt potential is applied to the circuit.
If the (Master release) key 1800 is operated (as
indicated) this lamp will not be lighted.
23. Off-normal lamp 1003
The (Off-normal) lamp (003 Ilights from
ground on the contacts of the (ST) relay 1000 to
indicate that that relay is operated, and that the
circuit is in the processing condition,
24. General alarm lamp (2730 i
The (General alarm) lamp (2130 lights when-~
ever the time-out alarm functions due to circuit
operation stopping because of wrong informa-
tion in the tape, a failure of the circuit, paper
out, or tape out alarm. In general, when the
(General alarm) lamp lights, the attendant op-
erates the (Reader step) key to determine the
Iocation of the difficulty.
25. Common alarm lamp 12731
This is a large bull’s eye lamp that lights from
the alarm circuit as an auxiliary signal whenever
an alarm condition exists.
26. Character count no release lamp 1007
The (CHAR CT NO RLS) lamp (007 indicates
that the printer character sequence circuit is at-
tempting to release but has not done so.

27. Line count no release lamp 1009
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The (Line CT NO RLS) lamp 1009 indicates

that the printer line count circuit is attempting
to release but has failed to do so.

28. Cutter no release lamp 5609

The (Cutter NO RLS) lamp 5608 indicates that
“either the cutter knife or the stuffer of the printer
has failed to return to normal. This lamp is lit
directly without the operation of the progress
lamps key.
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15.04 Keys ,
1. Line stop key 1116

This is a locking twist key, which is first op-
erated if it is desired to step the reader forward
line by line by means of the (Line step) key 1118,
This key when operated connects together the
“CKD” and “LS|” leads to ground the “CKD”
lead and put the release of the (R2) relay 1104
under the control of the (Line step) key {118 and
disables the alarm lead.

2. Printer stop key (2103

This is a locking twist key, which operates the
(PS) relay 12104 in the printer code-translator
circuit to stop the printing and to disable the
alarm circuit, so that the printer may be stepped
character by character by means of the (Printer
step) key (2108.

3. Line step key 1116

This in a non-locking push-button key which
operates the (I.S2) relay {113 in the reader con-
trol circuit, to permit the reader to be stepped
along one line at a time.  One step of the reader
takes place for each operation of the key.

4. Printer step key 12103

This is a non-locking push-button key which
connects together the “A” and “B” leads to ener-
gize the distributor magnet and grounds the “LK"”
lead to provide a lock for (PAB) relay 12105 so
that only one character at a time can be printed.

5. Line register | key 4501

This is a non-locking push-button key the lead
from which, when guided by a relay in the entry
class register circuit, operates relays in the lamp
connector circuit to connect the (Reader or reg-
ister) lamps to the storage circuit associated with
line | of the entry involved.

6. Line register 2 key 4502

This is a non-locking push-button key the lead
from which, when guided by a relay in the entry
class register circuit, operates relays in the lamp
connector circuit to connect the (Reader or regis-
ter) lamps to the storage circuit associated with
line 2 of the entry involved.

7. Line register 3 key 4503

This is a non-locking push-button key the lead
from which, when guided by a relay in the entry
class register circuit, operates relays in the lamp
connector circuit to connect the (Reader or regis-
ter) lamps to the storage circuit associated with
line 3 of the entry involved.

8. Line register 4 key 4504

This is a non-locking push-button key the lead
from which, when guided by a. relay in the entry
class register circuit, operates relays in the lamp
connector circuit to connect the (Reader or reg-
ister) lamps to the storage circuit associated with
line 4 of the entry involved.

9. Line regiSter 5 key 4506

This is a non-locking push-button key the
lead from which, when guided by a relay in the
entry class register circuit, operates relays in the
lamp connector circuit to connect the (Reader or
register) lamps to the storage circuit associated
with line 5 of the entry involved.

10. Line register 6 key 4507

This is a non-locking push-button key the lead
from which, when guided by a relay in the entry
class register circuit, operates relays in the lamp
connector circuit to connect the (Reader or reg-
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ister) lamps to the storage circuit associated with
line § of the entry involved.

These six keys, and the (Reader lamps) key
2201 and the (Reader reg. lamps). key 2288 are
connected in series so that only one is effective
at a time.

11. Tape identity skip key

The (Tape ident.) key ({14 is a non-locking
push-button key which operates the (TP) relay
280 to release the (TIP) relay 2602 and (CKT)
relay 1702 and also to operate the (RMS) relay
(808 to start the reader motor 1f it is stopped. This
key is operated if there has been trouble in the
tape identity check, which caused the operation
of the (TTP) relay 2802, and thus prevented the
progress of the tape into the call entries. This
key is made less accessible than the other keys and
must not be operated unless it has been deter-
mined that the tape identity is correct even
" though it has not been checked in the regular
manner.

12, Alarm cut-off key

The non-locking (Alarm cut-off) key (272§ op-
erates the (ALCO) relay 12126 which locks op-
erated and cuts off the external audible alarm
12732 and machine pilot lamp 12733. This key
may also be used to simulate an alarm condition
when desired.

13. Motor start key 1803

This non-locking key grounds the “RMS” and
“PMS” leads to start the reader, printer and dis-
tributor motors. It is not effective during an
alarm condition as it receives ground on lead
“MS8” from the alarm circuit.

14. Emergency printer start key

The non-locking (Emerg. PTR start) key 12734
grounds lead “EPS” to the printer code translator
circuit which will operate (PA9) relay 12108 in
that circuit to cause the printer to print a (Star)
and step it forward to continue with the rest of
the printing of the line. Tt is effective only during
an alarm condition at which time ground is re-
ceived from armature 2 and front contact of
(CALM) relay {2714 of the alarm circuit.

15. Emergency motor stop key

The non-locking (Emerg, motor stop) key (808
opens the locking circuit of the (RMS) relay (808
to cause the reader motor to stop.

16. Reader step key

The non-locking (Reader step) key 2607 has two
functions; one to step the reader a line at a time
when desired in feeding the tape into the reader
before processing starts, and the other, to restart
the processing of the tape after the reader has
stopped due to a failure of the circult for some
cause.

The operation of the key will close leads “S1”
and “EMI” and will connect ground received on
lead “ALA” from the alarm circuit to the “EM”
lead to operate the (EM) relay 2608. Due to the
operation of the (EM) relay the reader control
circuit will cause the reader to take another step.
At a certain stage in this next stepping cycle the
circuit closed through the “S1” and “EMI(” leads
will operate the (EMI) relay 2600 for the purpose
of releasing relay (EM) to permit the processing
to continue without interruption.

17. Machine release key 1818

This non-locking key will operate the (RLS)
relay 1700 over the “RLS” lead. This key and its
accompanying relay stops all the motors of the
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circult and releases the (ST) relay 1000, when
the entry that is being processed at the moment
is complete. The circuit in all other respects re-
mains unchanged, so that processing may be re-
sumed at any later time beginning with the next
entry. Processing is resumed by operating the
(Motor start) key 1883 and (Machine start) key
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18. Machine start key 1818

This non-locking key operates the (ST) relay
1000 over lead “ST” to start the processing of the
tape. This key is only effective if the (Motor
start) key 1803 has been previously operated.

19. ‘Toll sip cutter key 1301

This non-locking key provides a means for feed-
ing out and cutting slips in the printer unit.
This key, is only effective when the type of tape
calls for slips, and when the circuit is not in the:
processing condition. This key when operated,
grounds lead “TKK” which operates (TK2) relay
5602. One slip will be cut for each depression
of the key. °

20. Tape section release key 2208

This non-locking key connects ground recetved
on the “ALA” lead 12723 to the “RM” lead to
operate (SR) relay 2608 in the tape digit register
circult to release the selector. This key is used
when it is desired to restore the selector of the
tape digit register circuit under trouble econdi-
tions. This key is effective under alarm condi-
tions or when processing is not taking piace.

21. Tape section reset key 2207

This non-locking key when operated applies
ground received from the “ALA” lead to the “TS"
lead which operates the rotary magnet 2108 of the
selector. QGround is available on the “ATL.A” lead
under alarm conditions or when the circuit is not
processing. This key is used to step the selector
to a new position after it has been released by
operation of the (Tape release) key 2208 or be-
fore the operation of that key.

22. Master release key 1888

The (Master release) key 1800 is g locking key,
which when normal operates the (DCP) relay
12113 if the main power switch 12703 is in the
(on) position, to keep 48-volt power on the cir-
cult. When the (Master release) key is operated
the (DCP) relay will release removing all 48-voit
potential from the circuit which will cause all re-
lays to release. This key must be operated after
each tape is processed and should remain oper-
ated when the circuit is idle.

23. Reader register lamps key 2208

The non-locking (RDR reg. lamps) key 2208
grounds lead “RDR” o connect the reader relays
to the (Reader or register) lamps.

24. Reader lamps key 2201 .

This non-locking key, when operated during
an alarm condition, grounds lead “RRCO"” oper-
ating the (RRCO) relay 2181 which cuts off the
decoding leads of the E digit of the reading re-
lays and connects the (Tape section) lamps to the
selector so that the position of the selector can
be noted. The operation of this key will also
ground “LP” lead 2202 to the lamp connector cir-
cuit which will operate the (LP) relay in that
circuit to display any trouble lamps for which
circuits have been prepared by the progress con-
ditions of the circuit at the moment of trouble.

This key also grounds lead “RD” tp Pig. 1 to
connect the twenty-eight reader pin contacts to
the code indicator lamps,
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25. Emergency reset key 1821

This is a non-locking key that will operate the
(TP) relay 2604 and the (TB) relay 2209 over
lead “PFR” in the event that the selector is off-
normal. These relays are normally locked oper-~
ated during the processing of the tape. If their
fuses should be blown it is necessary to operate
this key to proceed. It is also necesary to oper-
ate this key in case a master release has taken
Place when processing a series of sections of tape.

16. Tape identity circuit

16.01 General

As has been previously stated there is a tape
identity group of nine entries at the beginning
and the ending of a tape or of a section of a tape.

This tape identity group may appear in other

places in the tape but not usually. Certain of
the information that is contained in these tape
ddentity entries is variable from tape to tape,
‘while other information is constant. The vari-
able information is set up on switches of the
panel circuit and the tape must agree exactly
with the information set up on these switches.

In order to make this check this tape identity
circuit is provided, there being one relay for each
entry of the tape identity group with the excep-
tion of the eighth line, which hag two relays.

When thie reading relay translator circuit rec-
ognizes the 289 of the first line of the tape iden-
tity group, the reader control circuit will cause
the reader line count connector circuit to connect
the reader line count circuit to this tape identity
circuit. The (TCC) relay 700 is operated by the
(CKT) relay 1702 and is operated by the recog-
nition of the 289 by the reading relay translator
- cireuit.

The No. 1 count of the reader line ¢ount circuit
operates (LNI) relay 101 of this circuit over
“ClI” lead 3603 and the count cannot Progress

until a full check of the first entry of the tape -

identity group has been made, which will oper-
ate the (TCK) relay 2605. The registering of the
check in the reader control circuit has been de-
scribed in section 7.

At the same time that (LNI) relay 101 is op-
erated, the 2891 entry of the tape identity group
will be present in the reader. Line | contains
2891 in the A, B, C and D digits, and the tape in-
dex in the E and F digits. The tape index ex-
pected is set up by the tape type and previous
“sort switches. These A, B, C, D, E and F digits are
checked in the following manner:

16.02 Entry 2891

A. The armature | and front contact of relay
(LNI) are connected to lead “NA2” of the read-
ing relay circuit. If the “NA2” lead is grounded,
(ACK) relay 1408 will operate. .

B. The armature 2 and front contact are con-
nected to lead “NBS$” of the reading relay cir-
cuit, If the “NB8” lead is grounded, (BCK) re-
lay 1401 will operate.

C. The armature 3 and front contact are con-
nected to lead “NC9” of the reading relay circuit.
It this “NCS” lead is grounded, (CCK) relay 1402
will operate. .

D. The armature 4 and front contact are con-
nected to lead “NDI” of the reading relay circuit.
If this “ND1{” lead is grounded, (DCK) relay 1403
will operate.

E. The armature § and front contact are con-
nected to the common of the No. 1 section 501
of the tape type switch and through this switch
to the “NE” leads of the reading relay circuit.
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This tape type switch determines the tens unit of
the tape index, and if the lead of the reader relay
circuit that is grounded agrees with the position
of the switch, (ECK) relay 1484 will operate,

F. The armsture § and front contact are con-
nected to the common of the No. 1 section 58T
of the previous sort switch. The previous sort
switch determines the unit digit of the tape index.
Through this switch these contacts are connected
to the “NF” leads of the reading relay circuit. If
the lead of the “NF” group that is grounded
agrees with the position of the previous sort
switch 506, the (FCK) relay 140§ will operate.

When all the relays (ACK) to (FCK) are o
erated, ground is appled to the “TCK” lead
the reader control circuit, to operate the (TCK)
relay, which causes the reader control circuit to
advance the reader, and the reader line count cir-
cuit releases relay (LNi), and operates relay
(LIN2) in this circuit. {

16.03 Entry 2892 )

The 2892 entry of the tape identity group, con-
tains the digits 2892 and the marker group
number. -

The six sets of contacts of the (IIN2) relay 702
are connected to leads as follows:

. (NA2) of the reading relays.

. (NB®) of the reading relays.

. (NC®) of the reading relays.

. (ND2) of the reading relays.

. The number one section of the marker group
tens switch, on the common, the contacts of
which are connected to the “NE” leads of the
reading relay circuit. ’

6. The number one section of the marker group

units switch, on the common, the contacts of

which are connected to the “NF*” leads of the
reading relay circuit.

If these six digits check, the (ACK) to (FCK)
relays will again be operated and the (TCK) re-
lay again energized, stepping to the third entry.

16.04 Entry 2893

Relay (L2N) is released and the (LN3) relay
103 operated. )

Entry three contains the digits 2893, and the
first recorder number. The printer circuit is not
concerned with checking the first recorder num-
ber precisely, it is only concerned with seeing
that a proper numeral is present in the E and F
digits.

Each of the B to F groups of the reading relay
circuit is equipped with a lead which is grounded
when two and only two relays are operated in the
group, and these leads “ECK” and “FCK” are
used in the case of the (LN3) relay.

The six contacts of the (LN3) relay 103 are con- -
nected to leads as follows:

1. (NA2) of the reading relays.

2. (NB8) of the reading relays.

3. (NC8) of the reading relays.

4. (ND3) of the reading relays. :
5
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. “BCK” lead of the E group of the readin
relays.

. “FCK” lead of the F group of the reading
relays. :

16.05 Entry 2894

Entry four contains the digits 2894 and the last
recorder number. Again the circuit is not inter-
ested in checking the last recorder number pre-
cisely. The (LN3) relay is released and the
(LN4) relay 704 operated.
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The six contacts of the (LN4) relay T84 are con-
nected to leads as follows:

1. (NA2) of the reading relays.
2. (NBS) of the reading relays.
3. (NC®) of the reading relays.
4. (ND4) of the reading relays.
5. “BCK” lead of the E group of the reading

relays.

6. “FCK” lead of the P group of the reading
relays.
16.06 Entry 2895

Relay (LN4) is released and the (LNS) relay
708 operated.

Entry five contains the digits 2895, the office
numeral and 0. )

The six sets of contacts are connected to leads
as follows:

. (NA2) of the reading relays.

. (NBS) of the reading relays.

. (NC%) of the reading relays.

. (ND#%) of the reading relays.

To the common of the No. 1 section (283 of
the central office switch the contacts of which
are connected to the “NE” leads of the E group
of the reader relays.

6. (NF8) of the reading relays.

16.07 Entry 2896

Relay (LNS) is released and (LN§) relay 106
operated.

Entry six of the tape identity group contains
the digits 2896, and either the first and last
thousands or the digits 90 in the E and F groups.
Whether this circuit checks the first and last
thousands or checks for 90 in these groups is
governed by the setting of the switches as shown
in section 7.03, as they affect the relays of the
tape class connector circuit.

The six contacts of the (LN8) relay are con-
nected to leads as follows:

. (NA2) of the reader relays.

(NB8) of the reader relays.

. (NC%) of the reader relays.

. (ND#) of the reader relays.

Either connected to the common of the second
section 1208 of the first thousands switch and
thence to the “NE” leads of the E group of
the reader relays, or to the “NE$” lead of the
reading relays.

6. Either connected to the common of the second
section 1211 of the last thousands switch and
thence to the “NE” leads of the reading relays,
or to the “NF#8” lead of the reading relays.

16.08 Entry 2897

" Relay (LN®) is released and (LNT) relay (407
operated.

Entry seven contains the digits 2897 and the
first and last day of the round or 00. The
printer circuit does not require that these E and F
digits be checked precisely, therefore, the over-
all check leads “ECK” and “FCK” of the reading
relays are used.

The six contacts of the (LNT) relay are con-
nected to leads as follows:

. (NA2) of the reading relays.
(NBS$) of the reading relays.
. (NC9) of the reading relays.
. (NDT) of the reading relays.
The “ECK” lead of the reading relays.
. The “FCK” lead of the reading relays.

16.09 Entry 2898
Relay (LNT) is released and either (LNSA)
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relay 1408 or (LNSB) relay {488 operated, depend-
ing upon the condition of the relays in the tape
class connector circuit. The eighth entry con-
tains the digits 2898, the section index and the
round number.

If the tape being processed is a summary tape,
or a first or second sort, of other types of tapes,
there usually is a number of sections spliced
together, and these sections must be checked for
the sequence of their section indexes which are
given in the E digit of the eighth entry. For
this purpose the (LNSA) relay is operated in the
manner described in section 20.

The six contacts of the (LNSA) relay are con-
nected as follows:

1. The armature 4 and front contact to the “NA2”
lead of the reading relays.

2. The armature § and front contact to the “NB8§”

lead of the reading relays.

3. The armature § and front contact to the “NC9”

lead of the reading relays

4. The armature 7 and front contact to the "NDl"

lead of the reading relays.

5. The armature {8 and front contact connect
together the “FTHA” and “FTHB” leads and
the armature (| and front contact connect
together the “LTHA” and “LTHB” leads for
the use of the tape digit register circuit, which
is described in section 17. The (ECK) relay
1404 is operated after a proper check has been
made of the section index number.

6. The armature 8 and front contact are con-
nected to the common of section 1, 2003, of
the round switch and thence to the “NF” leads
of the reading relay circuit.

This (LN8A) relay 1406 also closes other leads
to the tape digit register circuit, which are neces-
sary for the operation of that circuit.

No other tapes use the progressive check of
sections of tape end, therefore, the (LN8B) relay
1408 is used in the case of all other tapes.

The six contacts of the (LN8B) relay are con-
nected to leads as follows:

1. (NA2) of the reading relays.

2. (NBS®) of the reading relays.

3. (NC9) of the reading relays.

4. (ND8) of the reading relays.

5. The “ECK” lead of the E group of reading
relays.

6. The common of section 1, 2003, of the round
switch through which connection is made to
the “NF” leads of the reading relays.

16.10 Entry 2899

The (LN8A) or (LN8B) relay is released and
the (LN9) relay (409 is operated. The ninth
entry contains the digits 2899 and the month.

The six contacts of the (LN9) relay are con-
nected to leads as follows:

1. (NA2) of the reading relays.

. (NB8) of the reading relays.

. (NC$) of the reading relays.

. (ND8) of the reading relays.

. Bection No. 1, 2006, of the months tens switch
and thence to the “NE” leads of the reading
relays.

6. Section No. 1, 2008, of the months units switch

and thence to the “NF” lead of the reading
relays.

17. Tape digit register circuit, Figs. 21 and 22
17.01 Operation of the circuit
This circuit provides the means for checking

b N
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the sequence of the sections of a tape, when a
number of sections are spliced together to form
one tape. In other words, it checks the sequence
of the numerals in the E digit of the eighth entry,
in the tape identity groups.

The tape class connector circuit, Flgs 6 and
13, from the setting of the switches in Figs. 5,

12 and 20, arranges the circuit so that (LN8A) .

relay 1406 is operated in the tape identity eircuit.
~ The first and last thousand switches on the
panel circuit are set to indicate the first and last
digits that are to be expected in the E digit of
the 2898 entry, in the series of sections that are
being processed.

When this entry is read by the reader, and we
will now assume that this is the first tape. iden-
tity group that is encountered, there is set up in
the reader relays in the E group, the numeral
corresponding to the number of the first section
of the tape.

(LN8A) relay 1406 operated:

1. Connects the (K1) break contact of the read-
er, at its armature | and front contact to
the (PTH) relay 2210 via the armature §
and back contact of the (TB) relay 2289, and
the armature 2 and back contact of the (SR)
relay 2206. This reader contact is out of
phase with the reader contacts.

2. Connects at its armature 4 and front contact
the “NA2” lead of the readlng relays to the
(ACK) relay 1400.

3. Connects at its armature § and front contact
the “NB8” lead of the reading relays to the
(BCK) relay (401.

4. Connects at its armature 6 and front contact
the “NC9” lead of the reading relays to the
(CCK) relay 1402.

5. Connects at its armature 1 and front contact
the “ND8” lead of the reading relays to the
(DCK) relay 1403.

6. Connects at its armature 9 and front contact
the common of section 1 of the round switch

. to (FCK) relay 1405.

7. Connects at its armature 2 and front contact
the (NCK) relay 2211 to the switch arm 2102.

8. Connects at its armature 3 and front contact
the step magnet 2200 to the switch arm 2193.

9. Connects at its armature 8 and front contact

the “LTHE” lead 12135 to the “LTHE” lead
1410 via the armature { and back contact of
the (ECK) relay 1404.

Connects at its armature 10 and front contact
the “FTHA"” lead to the “FTHB” lead.
Connects at its armature 11 and front contact
the “LTHA” lead to the “L'THB"” lead.
Grounds at its armature 12 and front contact
the “STLK” lead to provide a lock for the
stepping relay.

10.
11.

12.

The common point of section 1, 1207, of the
first thousand switch is connected via the arma-
ture 1 and back contact of the (LPG) relay 2212
and via the armature 180 and front contact of
relay (LN8A) to the armature 2 on the (NCK)
relay 2211.

The common point of section 1, 1210, of the
last thousand switch is connected via the arma-
ture 2 and back contact of the (LPG) relay and
via the armature I{ and front contact of relay
(LIN8A) to armature | of the (NCK) relay.

When the stepping interval of the reader cycle
is reached, ground will be applied by the (K1)
reader contact which will operate (FTH) relay
2210.
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-Relay (FTH) operated:

1. Locks at its armature 3 and front contact
under the control of (SR) relay 2206 and (TE)

- relay 22183.

2. Connects the (K4) contact of the reader, at
its armature 2 and front contact via the arma-
ture 3 and back contact of (TB) relay 2208
and the armature f and back contact of (SR)
relay 2206 to the rotary" masnet 2100 of the
selector.

3. Partially closes a circuit at its armature | and
front contact to operate relay (TB).

When the contact (K4) of the reader closes the
selector will begin to step. Because ground is ap-
plied by the (E) group relays of the reading

relays to the first thousand switch (207 and the
switch setting corresponds to the digit present in
the reader relays, ground will be 'standing on the
armature 2 of (NCK) relay 221f. -

The (E) digit relays of the reader relay circuit
are alsp connected to the two banks of the se-
lector via the contacts of (RRCO) relay 2101,
being wired 0 to 9 on bank I for arm 2102, while
bank 2 for arm 2103 is wired one ahead eliminat-
ing the 0, .

As the selector progresses over its points, bank
2 will first encounter the lead that is grounded
at the reader relays. This ground via the arm
2(03, the armature 4 and back contact of (LPG)
relay 2212, the armature 3 and front contact of
(LN8A) relay 1486 will operate (Step) relay 2208.

Relay (Step) operated:

1. Will lock at its armature | and front contact
via the armature 3 and back contact of (NCK)
relay 2211 to the armature 12 and front con- .
tact of (LN8SA) relay 1406.

2. Extends the “ROT” lead 1812 for future op-
eration of the rotary magnet 2100.

On the next step of the selector, arm 2102 will
encounter the ground, which via the armature 3
and back contact of (LPG) relay 2212 and the
armature 2 and front contaqt of the (LN8A)
relay (406 will operate (NCK) . r{ala.y 2211,

Relay (NCK) operated:

1. Closes at its armature 2 and. front contact
the léad from the first thousand switch
through to operate (TB) relay 2208.

. Unlocks and releases (Step) relay 2200.

. Opens the “ROT” lead 1812,

. Partially closes the lead to the (ECK) relay
1404.

. Connects the last thousand swltch to (TE)
relay 2213, but relay (TE) cannot operate at
this time unless the tape has only one section.
In this case, both the first and last thousand
switches would be set on the same numeral.

(TB) relay 2208 operated:

1. Open the rotary magnet at its armature 3 and
. and back contact to stop stepping from the
contact (K4) and connects it by its armature
2 and front contact to the “ROT” lead 812
which is now open at relays (Step) and -
(NCK).

3] (B2 NV

" 2. Opens the lead from contact (KT) to (FTH)

70

relay 2210.

3. Operates (ECK) relay (404, thus completing
the check of the 2898 entry.

. Grounds “LTH” lead 224 at its armature 8
and front contact.

. Opens the lead to “FTHE” lamp 22“

. Opens the circuit of the (RLS) release magnet
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2l“ so that when the tape eventually runs out
and the (TB) relay 2209 releases, the selector
will be restored to.normal.

7. Locks itself operated by its secondary wind-
ing under the control of the (TE) relay 22i3
and (SR) relay 2208.

8. Locks itself operated by its primary winding
to ground on the (TPS®) relay IT0§ over the
“TBL"” lead 22{8.

Relay (TB) is locked to two different places to
insure that it will be released only after a tape
has been completed and all the section indexes
checked.

The operation of the (ECK) relay 1484 com-
pletes the check of the first section number, and
if the other digits of the eighth entry also check,
the reader control circuit will progress and re-
lease (LNSA) relay (488 and the (NCK) relay
2211,

Thus, when the first tape identity group is
passed this circuit is left with selector bank |
on the point representing the digit that has just
been checked, and bank 2 on the next higher
digit. The (TB) and (PTH) relays are operated.
The condition of the circuit is now such that
the selector can only be advanced by the oper-
ation of the (Step) relay 2200 as leads to the
(K4) and (K1) contacts are now open.

Identical tape identity groups appear on the
leading and trailing ends of a tape section. Sim-
{lar groups may occur between the ends of a
section although not usually. When a tape
identity group similar to the previous one is en-
countered, this circuit merely checks the digit by

operating the (NCK) relay 221{ via bank | of

the selector. When a tape identity group is en-
countered having ,the next higher digit, the
(step) relay 2208 operates via bank 2 connecting
the ground to the rotor magnet causing the se-
lector to step and operate (NCK) relay 2211 via
bank | from the new digit, thus completing the
check of the entry.

In this manner the series of sections of the
tape are checked.

When the section containing the digit repre-
sented by the setting of the last thousand switch
is reached, ground will be placed on the “LTH”
lead and when the (NCK) relay 22(| operates,
this ground will be applied over leads “LTHA”
and “LTHB” to operate (TE) relay 221(3.

" Relay (TE) operated:

1. Locks to the off-normal contacts of the
selector which are now closed.

2. Removes ground from the locking circuit of
(FTH) relay 22(8, which releases. At its
armature | and front contact it lights the
(Last thou.) (LTHL) lamp 2283.

3. Connects the “TPO” lead to the release mag-
net of the selector via contacts on (TB) relay
2209 which are open.

4. Opens the “LTH” lead 22{4 to prevent light-
ing the (Last thou. in error) lamp 12121 when
the alarm circuit times out due to the tape
running out of the reader.

5. Prepares a circuit for the “L'THE” lead {2135
for the (Last thou. in error) lamp (27121,

6. Opens the circult of the selector rotary
magnet.

When the tape finally runs out of the reader,
the (TPO) relay 17108 in the reader control
circuit will operate removing ground from the
“TBL” lead 7215 and applying ground to the
“TPO"” lead. The ground for the “TPO” lead is

T
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obtained from the off-normal contacts of the
selector over “TP” lead (108. (TB) relay 2209
losing its locking circuit releases and the circuit
for the release magnet of the selector is com-
pleted causing the selector to restore to normal.
(TE) relay 22(3 releases when the selector re-
stores to normal extinguishing the (Last thou.)

- lamp 2283.
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.17.02 Trouble conditions

1. Progress lamps

The tape section lamps, Pig. 21, are useful dur-
ing difficulties for displaying the numerical posi-
tion of the selector or the section index in the
eighth entry of the tape identity group.

The position of the selector may be observed
after a time-out alarm, by operating the (Reader
lamps) key 2201 on the panel which will operate
(RRCO) relay 218 from ground derived at the
alarm circuit over “ALC"” lead {2722,

The (RRCO) relay operated:

1. Disconnects the selector bank from the read-
ing relays.

2. Operates the (LPQ) relay 2212.

3. Operates the (ELP) relay 2108.

Relay (ELP) connects the (Tape section)
lamps to the banks of the selectors.

Relay (LPG) disconnects the selector bank
from the circuit and applies ground to the arm
2182 of bank |. The lamps then indicate the
position of the selector.

Another function of the (Reader lamps) key
2281 when a time-out occurs is to activate the
circuit that will light the (TTI NO CK IN RDR)
(TLS) lamp 2810 of the (Tape ident.) (TL) lamp
2611 by the operation of the (LP) relay 1008.

The section index is displayed on the (Tape
section) lamps,

2. Non-check due to mutilation

If the numeral is mutilated in the tape, then
naturally no check can be made and the circuit
will time out. The manual check is made as
described in the next paragraph and the next
appearance of the tape identity group will pick
up the count. However, if this mutilated
numeral is the last appearance of this particular
numeral, the next tape identity group will fail to
check because the selector did not step. It will
be necessary to step the selector one step by oper-
ating the (Tape section reset) key 2207 which
grounds lead “TS.” The position of the selector
may be verified by operating the (Reader lamps)
key 220(, and the tape numeral may be verified
by observing the numeral in the E digit on the
(Reader or register) lamps.

3. Pirst thousand in error

The assumption is being made here that the
position of the first thousand switch does not
correspond with the E digit in the first tape
identity group.

When the selector bank 2 steps up to the posi-
tion indicated by the numeral in the E digit,
(Step) relay 2200 will operate, and when bank f
steps to the same point (NCK) relay 22{{ will
operate. However, as the switch does not agree
with the number in thes tape, there will be no
ground on the “FTH” lead and (TB) relay 22{3
cannot operate. Because this relay is not oper-
ated, ground will not be connected to the “ECK”
lead. Therefore, the line will not check, and the
time-out alarm will be given because the reader
has not been permitted to step to the next line
of perforations. Also the reader contact (K&)
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will not be cut off from the selector at armature
3 and back contact of (TB) relay 2209 and the

selector will, therefore, during the time-out in- .
terval, step up to the top of the selector bank °

and continue to pulse there until the time-out
is complete. At the completion of the time-out,
the reader motor will stop and the pulsing will
cease,

‘When the (Reader lamps) key 2201 is operated,
ground will be supplied from the control circuit
to this circuit on lead “FTHE,” and because relay
(TB) is released, will light the (First thou. in
error) lamp 2204 on the panel.

The procedure to take care of this situation is
as follows: The (RDR REQG lamps) key 2208 is
operated to display the combination in the reader
relays, and thus determine the reason for the
lack of check. After determining what the nu-
meral should be, the rest of the tape identity
group. is passed through manually by operating
the (Reader step) key 2607. The operation of
the (Reader step) key operates (EM) ‘relay 2608

which when operated causes the operation of the

(TTP) relay 2602 in that circuit, and releases the
reader line count circuit. In addition to the
manual stepping of the tape identity the first
thousand switch should be set to the proper nu-
meral, and the (Tape section release) key 2208
operated. This key when operated operates
(SR) relay 2208. ’

Relay (SR) operated:

1. Opens the circuit of the rotary magnet 2100.

2. Releases (FTH) relay 2210.

3. Applies ground from the selector off-normal
contacts to the selector release magnet 2104,
releasing the selector.

Processing of the tape is again started by oper-
ating the (Tape ident.) key {{14 and the tape
digit register circuit awaits another appearance
of the tape identity group to cause the proper
setting of the selector.

4. Last thousand in error-—More tapes than

indicated

When the numeral representing the last
thousand is reached, (TE) relay 2213 will operate
and lock. The selector cannot progress beyond
this point, because relay (TE) opens the rotary
magnet of the selector.

10

90
reader pins before the numeral indicated by the
last thousand switch is reached. Because the
tape has run out the alarm circuit will be actu-
ated, and because the (TE) relay 22(3 has not
been operated the (Last thou. in error) lamp
12727 will be lighted, when the (Reader lamp)
key 2201 is operated. The lighting of this lamp.
in addition to the (End of tape) lamp 12728 in-
dicates that fewer sections are present than were
anticipated in the setting of the last thousand
switch.

Such a condition should be noted and checked,

. and if there are additional sections that should

15

have been spliced to the other sections, they may
now be processed in a new run by operating first

- the (Machine release) key {818 and (Master re-
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If there is another section of tape with a higher -

number than the indicated last number, the se-
lector cannot progress, therefore, no check will
be made, and a time-out will take place. When
the (Reader lamps) key is operated the (Last
thou. in error) lamp 12727 will light via the
“L'THE” lead.

The correction for this trouble is as follows:

1. Manually verify the information in the tape

- to be certain of the number of the new sec-
tion coming up.

2. Reset the last thousand switch 1201 to the
number of the new section if only one addi-
tional section is expected or set to whatever
the last number is that is expected in the tape.

3. Release the selector to its normal position by
operating the (Tape section release) key 2208,
this is to release the (TE) relay 2218.

4. Operate the (Reader lamp) key 2201 and step
the selector by the (Tape section reset) key
2207, to the position of the new section of tape.

5. Last thousand in error—less tapes than
indicated

In this case, the tape will run from under the
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lease) key 1860 and proceeding as for a new tape,
with the first and last thousand switches set for
the new'sections.

6. Missing section in middle of tape

In this case, the eighth entry of the tape iden-
tity group will fail to check. The circuit will time
out and the operation of the (Reader lamp) key
2201 will cause the lighting of the (Tape ident.)
lamp 281 { and the lighting of the (Tape section)
lamp of Fig. 21 indicating the position of the se-
lector. The new number will be indicated in the
E digit of the (Reader or register) lamps by
operating the (RDR REG lamps) key 2208.

The selector may be stepped to the position of
the new section number by operating the (Tape
section reset) key 2207. ,

In all cases when the tape identity fails to
check for any reason, the balance of the tape
identity group should be stepped through man-
ually, and the act of stepping it forward manually
causes the operation of the (TIP) relay 2602.
The (Tape ident.) key ({14 must be operated
before call entries can be processed. When the
next tape identity appears the circuit will check,
and the selector will be advanced by the normal
operation of the circuit. : .

7. Blown fuse

Whenever a fuse Is blown in the printer efir- -
cuit, it should be routine practice to operate the
(Emerg. reset) key [82{ which will operate cer-
tain relays as an assurance that if these relays
were operated previously they will again be in
the operated condition. One of these relays is
the (TB) relay 2209 of this circuit. Ground ap-
plied by the (Emerg. reset) key 1821 to the
“PFR” lead will operate the (TB) relay 2208 via
the off-normal contacts of the selector.

18. Reader line count circuit

18.01 Operation of the circuit

This is the count circuit that operates the
various connector relays for the tape identity
check or in the storage circuits for the call en-
tries. For the tape identity check it operates
the relays of Figs. 7 and 14 in the proper sequence,
and for the call entries it operates the connecting
relays of the various storage circuits as required
for the particular entry.

Leads “Ci1” to “C9” are the leads over which
either the relays of Figs. 7 and 14 are operated
to which they are connected by (T'CC) relay 700
or the connector relays of the storage circuits
to which they are connected by the relays of
the entry relay circuit, Pigs. 29, 30, 37, 38 and 44.
Lead “CI” always obtains its ground from (SPA)
relay 3688, but leads “C2” to “C6” must obtain

" their grounds over lead “CG” from the reader

({]

control circuit. When processing the tape iden-
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tity this ground is obtained from (CKT) relay
1702, but when processing call entries this ground
is obtained from the (SLN) relay 170f which is
operated from the 0 in the A digit of the reader
relays. This means that when processing call
entries, only supplementary lines can be trans-
ferred to the storage circuits associated with
relays (CTB) and (CTPF) of Figs. 36 and 43 be-
cause they contain a 0 in the A digit, and no
first lines can be placed in these storage circuits
because they do not operate the (SLN) relay {701,

Leads “ECI” to “ECS” and “EC9” are the end
of count leads which, if grounded by either the
(TCC) relay 100 or the various relays of the
entry relay circuit will cause the operation of
(EC) relay 2506 to indicate the end of the count
required for the particular entry that is being
processed.

Leads “CKi{” to “CK6” are the check leads
from the storage circuits which indicate that the
storage circuit has been satisfled, when they are
grounded, and are routed to the “SCK” lead 4300
to operate the (SCK) relay 2606 in the control
circuit.

Leads “CTA” to “CTJ” are the lamp leads for
lighting the line of entry lamps in Figs. 36 and
43 if ground is applied to the “PCG” lead by
armature 2 of (LP) relay 1008.

To operate this circuit, ground is applied to
“CT” lead 2508 from armature | of (AUX) re-
lay 2801. :

This action operates (CTA) relay 3601.

Relay (CTA) operated:

1. Locks via all the other relays (CTB) to (CTJ)
released, to ground from armature | of (AUX)
relay 280( over lead “LK.” .

2. Applies ground to the “CKD” lead which in-
dicates to the control circuit that a relay is
operated in the reader line count circuit.

. Connects the “CKI{” lead 2903 to the “SCK”
lead 4300. )

. Connects the “Cl” lead 3683 %0 ground on
(BPA) relay 3600.

. Connects the “EC{” lead 280( to the “EC”
lead 3602.

. Connects the winding of (SPA) relay 3660
to the “SP” lead via relays (CTB) to (CTJ)).

. Connects the (CTA) lamp 3884 to lead “PCG”
to the (ILP) relay 1008.

(TCC) relay 700 or a storage circuit relay will
operate depending on where lead “Ci” is routed.
If it is connected to a storage circuit, ground
will be returned via lead “CKI{” {0 operate (8CK)
relay 2608 which indicates that the storage cir-
cuit is satisfied and will cause the control circuit
to apply ground to lead “SP.” If the circuit is
connected to (TCC) relay 700, leads “CKI(” and
“SCK” are not used and a direct check circuit to
the control circuit will ground the “SP” lead.

Ground placed on lead “SP” will operate (SPA)
relay 3600 via the (CTB) to (CTJ) relays.

Relay (SPA) operated:

1. Locks to the control circuit over lead “LK”
and the (SPB) to (SPJ) relays.

Removes ground from “C1{” lead 36083 releasing
any relay that may be connected to lead “CI(.”
Connects the winding of (CTB) relay 36085 to
lead “CT.”

Further grounds lead “CKD” to the control
cireuit.

. QGround again applied to lead “CT” now op-
erates relay (CTB), which governs the same types
of leads as relay (CTA), but also releases telay

-3 @ .\ o [2]
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(CTA) and establishes a circuit for (8PB) relay
3608 from lead “SP.”
Ground now placed on lead “SP” operates re-
lay (SPB) which acts in the same manner as
relay (SPA) but releases relay (SPA). So the

.count will progress with only two relays locked

up at any time.

Nine counts are used for the tape identity in
Figs. 7 and 14 while entries which use the storage
circuits may have counts of from one to six.

When an “EC” lead is encountered, that is
grounded, the (EC) relay 2508 operates, prepar-
ing the control circuit for the end of the entry
being precessed.

The (AUX) relay 2501 is released when the en-
try is complete which removes the locking ground
from this circuit, and when all the relays in this
circuit are released ground is removed from the
“CKD” lead thus removing its hold on relay (R2).
This “CKD" lead is only effective during the time
that the (EC) relay is operated, and the (EC)
relay will stay operated until all parts of the
“CKD” lead in the contro] circuit are clear in-
cluding this circuit.

Operating the (Reader lamps) key 2201 on the
panel will cause the grounding of lead “PCG”
and a lamp in the (Line of entry) lamps will
light indicating which line of the entry is being
processed.

19. Alarm circuit
19.01 General

This circuit contains the relays and the tim-
ing circuit for actuating an external alarm and
lighting appropriate lamps for indicating cer-
tain troubles, and the time-out condition when
the circuit fails to progress.

19.02 Tape out of reader

When the tape runs out from under the reader
pins, ground is applied to the “TPO” lead 900
to operate (TPOA) relay i27121 in this circuit.

Relay (TPOA) operated:

1. Provides a circuit for lighting the (Last thou.
in error) lamp (2727 over lead “LTHE” if
the condition of the tape identification circuit
calls for the lighting of this lamp.

2. Lights the (End of tape) (TPO) lamp 12128.

3. Operates the (CALM) relay (2714.

19.03 Time out

Whenever (R2) relay (104 is operated (TOA)
relay 127128 of this circuit also operates.

Relay (TOA) operated applies 48-volt minus
potential to the cathode of the (TMO) tube 12708.

This tube (TMO) with its accompanying re-
sistances and condensers form g timing element
which begins to time as soon as relay (TOA) is
operated. -

This timing circuit consists of a condenser-re-
sistance network connected to a triode, in which
the plate draws sufficient current to operate a
relay after a time interval of approximately the
product of the capacity in microfarads and the
resistance in megohms. The other triode is used
as a diode to permit a fast recovery after the
timing interval, without using another contact
on the starting relay.

In the circuit the cathode is connected to a po-
tentiometer consisting of (CP) resistance 12701

and (CPI) resistance 127136, producing a poten- .

tial of approximately 100 volts, which is applied
1;(; (TM) condenser 12718 and (TMI) condenser
Til. :

When relay (TOA) operates the potential of

LA



the cathodes goes to minus 48 volts and the grid
momentarily changes from ground potential to
minus 148 volts. Resistance (TM) tends to re-
verse the charge on the condensers from plus 100
volts to minus 48 volts. When the potential of
the grid approaches that of the cathode very
closely, sufficfent plate current will flow to op-
erate (TMOA) relay 12146. If relay (TOA) re-
mains operated the current in the plate will be
limited by the resistance in the plate circuit apd
by the characteristic of the grid.

Assuming relay (TOA) released as shown, the
potential of the cathode returns to plus 100 volts

instantly and the potential of the grid reaches

approximately this voltage.

When the potential of grid 4 and plate § is pos-
itive with respect to cathode 6 these elements
will act as a diode and will charge the condensers
very rapidly since its effective resistance is low
and resistance (TM) will have very little effect
on this time. o

The net effect of this circuit is that after a
- time governed by the product of resistance (TM)
and the capacity of the (TM) condenser 12718 and
(TMI) condenser 12711, which in this case is
about 8 seconds, (TMOA) relay 12116 will operate.

Relay (TMOA) operated: .

1. Opens the locking circuit of the (RMS) relay
1808 which causes that relay to release and
stop the reader motor.

2. Operates (CALM) relay 12714.

3. Provides a ground which can be used to light
the (Cutter NO RLS) lamp 5608 on the panel
and also light the (General alarm) (GCA)
lamp 12730.

19.04 Common alarm

It will be noted that all relays in this circuit
operate (CALM) relay 12714.

Relay (CALM) operated:

1. At its armature 2 and front contact provides
ground on the “ALB” lead to the emergency
printer start key 12734.

2. At its armature 1 and front contact provides

ground on the “ALC” lead to the panel circuit

and the printer character sequence circuit.

3. At its armature 3 and front contact provides
ground via contacts on the (ALCO) relay to
light the machine pilot lamp 12733.

. At its armature 4 and back contact provides
ground via contacts on the (ALCO) relay to
sound the audible external alarm {2732.

5. At its armature § and back contact removes
ground from the “MS” lead and applies ground
tothe “ALA” lead 12723.

6. At its armature 6 contacts it lights the alarm
lamp {2731, a red bull's eye lamp located on
the panel.

“The operator upon cbserving an alarm will op-
erate the (Alarm cut-off) key 12125 which op-
erates (ALCO) relay 12726,

Relay (ALCO) operated:

1. Cuts off the external audible alarm and the
machine pilot lamp.
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2. Locks to the relay that has operated relay

(CALM), or in other words locks to the alarm.
Clearing the source of the alarm will release
this relay.

By operating the (Alarm cut-off) key a simu-

" lated alarm condition can be produced, as both

relays (ALCO) and (CALM) will operate. This

function is useful in some cases for handling the
circuit.
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20. Tape class connector circuit, Figs. 6 and 13

2001 Qeneral

This circuit is used to set up the various por-
tions of the circuit to process particular types of
tapes.

. Each type of tape will be discussed in detail as
to the set-up.

Two switches must be set to fully determine the
type of tape to berocessed, the tape type switch
508 and the previous sort switch 5606.

20.02 Summary tape, index 17

The tape type switch will be set on point Mess
The previous sort switch will be in the off
position. )
(MU) relay 688 in this circuit will be operated
from ground on the “MU” lead §18.

Relay (MU) operated:

1. Connects the “T” lead 4910 to the “MU"” lead
to prepare a circuit for operating the (MUT)
relay 4108 for the summary title.

. Connects the “TAl” lead to the “TB” lead.
This amounts to connecting together the arma-
ture 2 and back contact of (LCR) relay 4908
and the winding of (LK) relay 4912, thus hold-
ing relay (LK) always operated unless a new
page is needed, which requires a new title.

3. Connects “20” lead 1904 and “2(” lead 1905 of

the reading relay translator circuit respectively
to the M1 and M2 groups of relays in Fig. 30
to operate, when required, the entry relay cor-
responding to the entry being processed.

4. Connects the “CL40” lead of the printer line
count circuit to the “LC” lead to prepare a cir-
cuit for indicating when forty lines have been
printed on a page.

5. Operates (TCH) relay 603.

6. Connects the “L81” lead from armature & of
(EL) relay 4907 to the “L02” lead to operate
the (SIL) relay 8300 at the end of each line.

. The reason for this operation is explained in
section 30. .

A summary tape usually consists of more than
one section, and it is necessary to set up the tape
identity circuit and the tape digit register circuit
to check the series of sections. The numeral rep-
resenting the tape section is in the E digit of the
eighth entry of the tape identity group, and 90
appears in the E and F digits of the sixth entry.
(TCIl) relay 603 operated prepares circuits for
these checks as follows:

1. Connects the “C8” lead on armature 8 of
(TCC) relay 700 to bring into action the
(LLN8A) relay 1406 which is associated with the
tape digit register cirecuit.

2. Closes the “FTHE” leads, for the (First thou.
in error) lamp 2204.

3. Opens the “Si” lead 516 from the previous
sort switch to (TC#) relay 1308.

4. Connects the “ECK” lead 707 to the “NES”
lead of the reading relays and the “FCK” lead
108 to the “NF0” lead of the reading relays,
so that the (LLN6) relay 186 can check 90 in
the E and F digits of the sixth entry of the tape
identity group..

20.03 Toll tapes, indexes 20, 21, 22, 23, 24, 25
and 26 :

Toll tapes may have a number of sections
spliced together requiring a progress check of the
section numbers, they may have only one tape re-
quiring a check of the first and last thousands in
the sixth entry of the tape identity group, with-
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out a series of sections check, or they may re-
quire a check of 90 in the sixth entry, without a
series of sections check.

The tape type switch is set on the point Toll
which sets up to check 2, as the tens digit of the
tape index, and operates (DET) relay 1304 in
this circuit.

The previous sort switch may be set in regard to
this eircuit in one of two places, to ground of
either lead “St” or “S2.” Obviously, it must be
set in the correct radial position to check the
tape index units. This circuit, however, is only
concerned with the grounding of either of the
leads “SI” or “82.”

The (DET) relay (304 operated:

1. Connects the “T” lead 4810 to the (RDT) re-
lay 3204 to prepare & circuit for operating the
proper title sequence for toll slips.

2. Connects the “1048” lead 2104 of the reading
relay translator circuit to the Dif group of re-
lays In Mg. 38 over lead “E1” as only one entry
ix used in this type of tape.

3. Connects the “L{" lead from (DIB) relay 3801
to (RD) relay 3302 to set up the proper line
sequence for toll slips, as this entry may print
different information depending on the type of
tape being processed.

4. Operates (COM) relay (308,

Relay (COM) operated:

1. Connects the “L02” lead from armature § of
(ET) relay 49{i to the “102” lead to operate
the (SIL) relay 8380 at the end of each title.
The reason for this operation is explained in
section 30.

2. Connects ticket cut key {307 to the “TKK”
lead 1306 to activate the cutting mechanism.

3. Connects the “CL9” lead from (CL$) relay
§701 of the printer line count circuit to the
“LC” lead to prepare & circuit to operate (LC)
relay §801 for indicating when nine lines have
been printed on a slip.

4. Partially closes the operating lead of the
(LRD) relay {309 which would be operated if
the round switch on the panel were on the
last round, either the sixth or tenth depend-
ing upon whether the accounting office is ar-
ranged for six or ten rounds in the month.

5. Operates the relays of the called office name
translator connector circuit, Fig. 55, over lead
“A” to connect in the printer translator cir-
cuit.

If ground is present on “S2” lead 81T the
(TCI) relay 803 is operated and the circuit is
set up to check a series of sections of tapes in
the manner previously described.

If ground is present on “S1” lead §{8§ the (TCH{)
relay 603 is released and ground is extended
by the armature and back contact of (TC#) relay
1308. As shown in section 7.03, when a check of
a series of sections of tape is not required, a check
of either the first and last thousands which are
set up on the first and last thousand switches,
or a check of 90 in the E and F digits of the sixth
tape identity entry is required. In the second
case the first and last thousand switches are in
the (off) position. If the first and last thousand
switches are set to show the first and last thou-
sand numbers, that is, they are away from the
(off) position, no ground will be present on the
“E” lead and in consequence (TC#) relay 1308
will be released. In this case, ground on lead
“Si” will operate (TC2) relay $M.
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Relay (TC?) operated:

1. Connects lead “C8$” from armature 8 and
front contact of (TCC) relay 100 to the “L8B”
lead 808 which brings into action the (LN8B)
relay 1408 of that figure.

2. Connects the commons of the second sections
of the first 1208 and last 1211 thousand
switches on leads “C” and “D” to the “ECK"”
lead 707 and the “FCK” lead 108 to check the
proper digits in these switches against the
digits in the sixth entry of the tape identity
group by the (LN6) relay 708.

It the first and last thousand switches are in
the (off) position, ground will be present on the

" “E” lead and the (TC#4) relay 1308 will operate,
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and in consequence with ground present on lead
“81,” (TC3) relay (309 will be operated.
Relay (TC3) operated:

1. Connects the “C8” lead from armature 8 and
front contact of (T'CC) relay 100 to the “L8B”
lead 698 to bring into action the (LN8B) relay
1408.

2. Connects the “ECK” lead 10T to the “NE$”
lead of the reading relays and the “FCK" lead
708 to the “NF#0” lead of the reading relays,
so that the digit 90 can be checked.

20.04 Last round

For all rounds of the month, the title of the
slips varies with the directory number and the
office, the month staying constant. In the last
round, however, the round will overlap into the
following month, so that in this round the title
must also vary with the month.

The third section 2008 of the round switch
is arranged to ground lead “RD$” on point § of
(RDI0) on point 9, on an optional basis, depend-
ing upon whether the accounting office is set
up for a six or ten round month. In the last
round, therefore, when relay (COM) operates,
relay (LRD) also operates. The armature 4 of
(COM) relay 1308 may be permanently connected
to either (RDI®) or “RDS.” o

(LRD) relay (308 operated:

1. Connects the “NC” and “CM” leads from the
month translator circuit to the storage circuit
No. 2 to permit storage circuit No. 2 to indicate
to the month translator circuit when a change
in month is required.

2. Removes ground from the “B” lead 8500, the

. check ground, and connects lead “B” to the

“MCK” lead to receive the check ground from

the month translator circuit.

3. Opens the connection between the “TAl” and
“TBI” leads to the month translator circuit
to make that circuit active in the title change.

. SBwitches the “ST” lead 3802 from the first
line check lead “Li{”, to the second line check
lead “L2” in order that the title information,
now also contained in line 2, will be fully
registered before printing begins. That is,
the printing of an entry will begin when the
second line has been stored rather than the
first line.

. Connects the “L03” lead from armature § of
(ET) relay 4911 to the “L93” lead of the month
translator circuit to lock in the title informa-
tion in the month translator circuit.

20.05 Message unit detail tapes Nos. 30,-31, 32,
33, 34, 35 and 36

The tape type switch is set on point MU DET,
which sets up three as the tens digit of the tape

78 index.
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The previous sort switch has the same function
as previously described and the (MUD) relay
€08 of this circuit is operated. .

Relay (MUD) operated:

1. Connects the “T” lead 4810 to the (MUDT)
relay 3208 to prepare & circuit for operating

the proper title sequence relays for the mes-

- sage unit detail title. ,

2. Connects the “1018” lead 2704 to the “ET1”
lead to enable the operation of the DI group
of relays in Fig. 38.

3. Connects the “Li” lead to the (MUDL) relay
3308 to set up the proper line sequence for the
message unit detail printed line.

4, Operates (COM) relay 1305.

The operation of the (COM), (LRD), (TCI),
(TC2), (TC3) and (TCH4) relays is the same as has
been described above.

20.06 Observing tapes Nos. 40, 41, 45 and 46

The tape type switch is set on point Observ.
which sets up to check 4 as the tens digit of the
tape index.

The previous sort switch has the same func-
tion as previously described.

(LD) relay {310 in this circuit is operated.

Relay (L8) operated:

- 1. Connects the “T” lead 4910 to the (I0T) relay
4004 to prepare a circuit for operating the
proper title sequence for the observing slips.

2. Connects the “1019” lead 2704 and the “3039”
lead 2705 to the “E1” and “E8” leads to enable
the operation of the DI and D2 groups of re-
lays in Fig. 38 as two different entries are pres-
ent in this tape.

3. Connects the “Li” and “L2” leads to the
(MUDL) relay 3305 and the (OB) relay 33086,
respectively, to set up the proper line sequence
for the observing entry and the non-answered
entry.

4. Operates the (COM) relay.

All other operations are the same as have been
described above.

20.07 Straddle tape No. 60

The tape type switch is set on the Straddle
point, which sets up 6 as the tens digit of the tape
index.

The previous sort switch for straddle tapes is
always set on the Unsorted position and checks 0
as the units digit of the tape index.

The (STR) relay 602 of this circuit is operated.

The (8TR) relay operated

1. Connects the “T"”lead 4810 to the ((STRT) re-
lay 4701 for operating the proper title sequence
relays for straddle tapes. :

2. Short-circuits the “TA1” lead from winding of
(LK) relay 4812 to the “TB” lead 830( which
is grounded at the back contact and armature 2
of (LCR) relay 4908, thus operating the (LK)
relay 4912 as the title is only changed by com-
pleting a page of printing.

3. Connects the “20,” “21” and “22” leads of the
reading relay translator circuit to the “E(” lead
to enable the operation of the (STI) group of
relays in Fig. 29.

4. Connects the “23,” “24” and “25” leads, respec~
tively, to the “E2,” “E3” and “E4” leads to en-
able the operation of the (ST2), (ST3) and
(8T#) groups of relays in Figs. 37 and 34.
There are four different entries in a straddle
tape.

5. Connects the “CL48” lead 5003 of the printer
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line count circuit to the “LC” lead to the wind-
ing of (LC) relay 860f to prepare a circuit for
indicating when a full pa.ge of forty lines has
been printed.

6. Grounds the “B” lead 8500 for the check lead
of that figure.

7. Grounds the “S5L3” lead 607 to the winding
of (S5L3) relay 1900 of the No. 5 storage cir-
cuit to arrange that circuit to show the type of
entry.

'8. Connects the “L0{” lead from the front con- .

tact of armature 4 of (EL) relay 4807 to the
“L02” lead to operate the (S{L) relay 8300 in
the No. 1 storage circuit.

20.08 Verbatim tapes, no specific tape index

The tape switch is set on point Verbatim.
The previous sort switch is in the off position. -
The (VB) relay 1308 in this circuit is operated.

The (VB) relay operé.ted:

1. Connects the “T"” lead 4910 to the (VBT) relay
4600 to prepare that circuit for the proper title
sequence for vert{atim tapes, which is only for

- the purpose of feeding the paper into the cor-
rect position. )

2. Connects the “TAl”lead from winding of (LK)
relay 4812 to the “TB” lead grounded at the
back contact and armature 2 of (LCR) relay
4908, thus operating the (LK) relay 4912.

3. Grounds the “VB” lead to operate the (VBM)
relay 29800 in that circuit.

4, Removes ground from the “GRD” lead to pre-
vent the operation of any of the entry relays.

5. Connects the “CL40” lead 5003 of the printer
line count circuit to the “LC” lead to the wind-
ing of (LC) relay 5601 to prepare a circuit for
indicating when a full page of forty lines has
been printed.

Reading relay translator circuit, Fig. 13
2101 General

The purpose of this circuit is to read certain
combinations of relays that may be set up in the
reading relays for the purpose of providing a cir-
cuit for these particular combinations in the
other parts of the over-all circuit.

This eircuit contains seventeen relays which are
connected to the decoded output of the reading
relays as follows:

21,

Relay | Lead of Read-
ing Relays
NAO NAO
NA1 NAl
NA2 NA2
NA3 NA3
NBoO | NBo
NBI1 NB1
NB2 NB2
NB3 NB3
NB«¢ NB4
NBs NB5
NB6 NB6
NB7 NB7
NBS§ NB8
NB9 NB9
NCs NCs
NOC7 NC7
NC9 NC9

The particular combinations that must be recog-
nized are as follows:

1. A0 which indicates a supplementary line of
an entry.

2. A®, B8 which indlcate the first two digits of a
splice entry.

3. A2, B8 and CT which indicate a skip window
entry.
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4. A2, B8 and C4 which indicate a tape identity
entry.

5. A2, B8 which indicate a message unit local
entry or a straddle initial detail entry.

6. A2, Bl which indicate a message unit local
and extended entry or a straddle initial detail
entry.

7. Al and B8 to BS which indicate a toll, mes-
sage unit detail or observing eniry.

8. A3 and B# to B9 which indicate a non-an-
swered entry.

9. A2 and B2 which indicate a stradlle initial
detail entry. .

10. A2 and B2 which indicate a straddle message
unit initial entry.

11. A2 and B4 which indicate a straddle answer-
disconnect entry.

12. A? and BS which indicate a straddle timing
entry. .

13. A2, B8 and C6 which indicate a skip splice
entry.

21.02 Function of relays to indicate an entry

All operations of the (NAO) relay ground lead
“0” to the reader control circuit to indicate a sup-
plementary liiie in an entry.

When relays (NA0) and (NB8) operate, ground
is applied to lead “08” of the reader control cir-
cuit. This lead indicates the presence of a splice
pattern. If 08 appears in a supplementary line
of an entry, this lead is open in the reader con-
trol circuit.

When relays (NA2), (NB8) and (NC6) operate,
ground is applied to lead “288” to the reader con-
trol circuit which prepares the circuit for the
presence of the splice entry, so that it may be
skipped.

When relays (NA2), (NB8) and (NCT) op-
erate, ground is applied to lead “281” to the
reader control circuit, which prepares that cir-
cuit for skipping a window splice.

When relays (NA2), (NB8) and (NC9) are op-
erated, ground is applied to lead “289” to the
reader control circuit, which will operate relay
(CKT) in that circuit.

Relays (NA2) and (NB®) operated, connect
lead “E” of the printer control circuit to lead
“20” of the tape class connector circuit..

Relays (NA2) and (NBI) operated, connect

lead “E” of the printer control circuit to the “2{” |

lead of the tape class connector circuit.

Relays (NA2) and (NB2) operated, connect
lead “E” of the printer control circuit to the “22”
lead of the tape class connector circuit.

Relays (NA2) and (NB3) operated, connect
lead “E” of the printer control circuit to the “23”
lead of the tape class connector circuit.

Relays (NA2) and (NBA4) operated, connect
lead “E” of the printer control circuit to the “24”
lead of the tape class connector circuit.

Relays (NA2) and (NBS) operated, connect
lead “E” of the printer control circuit to the “25”
lead of the tape class connector circuit.

Relay (NAI) and any one of the (NB0) to
(NBS) relays operated, connect lead “E” of the
printer control circuit to the “1018” lead of the
tape class connector circuit.

Relay (NA3) and any ore of the (NBO0) to
(NB9) relays operated, connect lead “E” of the
printer control circuit to the “3039” lead of the
tape class connector circuit.

These combinations 20 to 25, 10 to 19 and 30
to 39 also ground lead “STE” to the reader con-
trol circuit which indicates to that circuit that
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the first line of an entry is present and the (STE)
relay 2508 should operate.

22. Entry class register circuit, Figs. 29, 30, 37,
38,44 and 45

22.01 General

A relay, or a pair of relays, in this circuit must
be operated in order for an entry to be printed.
The operated relays determine the order in which
storage circuits will be connected to the reading
relays to receive the information for a line of
an entry.

The particular relay, or pair of relays, that can
be operated is determined by the reading relay
translator circuit, Figs. 19 and 27, and by the tape
class connector circuit, Figs. 6 and 13. The
ground for operating the relays in this circuit be-
gins at the armature 2 and front contact of the
(STE) relay 2505 and may be traced via “ENT”
lead 2507 through the (OUT) and (IN) relays of
the printer control circuit, and via the “E” lead
4906, through the relays of Figs. 19 and 27, via
the uz.'n llzl," “22," “2’," lz‘," “25'" “l.l’" or
“3039” leads, thence through the relay contact
of the tape class connector circuit, the leads “El,”
“Ez'" UE:,H HE‘,!Y “Es’" “Es'” (‘ETI’ or UEaH to
this entry class register circuit, all depending on
the setting of the tape type switch and the type
of entry.

The particular operated relay, or pair of relays
lock operated throughout the printing of an entry
to ground on the “ENL” lead 4314 of the printer
control circuit.

The entries will be described in relation to the
tapes with which they are associated.

22,02 Summary tapes

The tape class connector circuit arranges the
circuit so that (M) relay 3000 of this circuit is
operated over “20” lead 1904 and via lead “ES”
and the pair of relays, (M2A) relay 3001 and
(M2B) relay 3002 over “21” lead 1905 and via
lead “ES6.”

22.03 Relay (M), message unit local entry

The first function of all these groups of relays
is to select the proper storage circuits into which
the various lines of the entry are to be placed.
This means that grounds on the operating leads
“Cl1,” etc. of the reader line count circuit are con~
nected to the proper storage circuit to cause that
storage circuit to be connected to the reading re-
lays, and the check leads from the storage cir-
cuits are connected through the proper checking
leads “CKlI,” etc., in the reader line count cir-
cuit to the reader control circuit. Also in addi-
tion to the proper storage circuit, the operating
leads “Cl,” etc. are connected directly to the
reader control circuit, so that in the event of an
emergency printer start, ground will be connected
via the reader control circuit to bring in a start
printing condition in that particular storage cir-
cuit.

This message unit local entry uses storage cir-
cuit No. 1 for line {, and storage circuit No. 4 for
line 2. Lead “CI” of the reader line count cir-
cuit is connected to the “Si1” lead of the No. 1
storage circuit and the reader control circuit and
the “SIC” lead of the No. 1 storage circuit is con-
nected to the “CK{” lead of the reader line count
circuit. ILead “C2” of the reader line count cir-
cuit is connected to lead “S4” of the No. 4 storage
circuit and lead “S4C” of the No. 4 storage circuit
is connected to lead “CK2” of the reader line
count circuit.

This relay also defermines when sufficient in-
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formation {s stored to begin printing, by connect-
ing the check lead of the proper storage circuit
to the “ST” lead 2904 of the printer control cir-
cuit. In this case lead “SIC” of the No. 1 storage
circuit is connected to the “ST” lead 2904,

These entry relays determine the proper count
of the reader line count circuit, in this case
grounding lead “EC2” for a count limit of two.

Ground is applied to “S4L” lead 3003 to set
the No. 4 storage circuit for the proper printing
of message units.

10

The (MI) relay 3000 locks under the control -

of the (El) relay 4911 in the printer control

circuit.

These entry relays also arrange the circuits
of the (Line register) keys in Fig. 45 so that
they will connect the (Reader or register) lamps
to the correct storage circuit in the same order as
they are used on the entry lines. This relay,
therefore, connects “K(” lead 45i{f from the
(Line register) key 4501 to lead “Li” of the lamp
connector circuit and connects “K2” lead 4512
to lead “IA.”

This relay also connects ground when applied
by the (LP) relay 1008 to the “ELG” lead 1010 to
the “LMU” Jead to light the (LMU lamp) 4507 to
show that a local message unit entry is in proc-
€ss,

This relay connects the “L” lead 4913 to the
(MUL{) relay 4100 to set up the proper sequence
for printing a local message unit line.

22.04
3002, message unit local and extended entry

The message unit local and extended entry
uses storage circuits Nos. 1, 4 and 5 in this order
for lines 1, 2 and 3, and relays (M2A) and (M2B)
connect the leads as follows:

“C1” of Fig. 36 to “S1” of Figs. 58 and 26.

“SiC” of Fig. 58 to “CKI” of Fig. 36 and “ST”
of Fig. 49.

“C2” of Fig. 36 to “S4” of Figs. 64 a.nd 26.

“SAC” of Fig. 64 to “CK2” of Fig. 36.

“C3” of Fig. 36 to “S§” of Figs. 66 and 26.

“S85C" of Fig. 66 to “CK3” of Fig. 36.

“K1” of Fig. 45 to “LI{” of Fig. 1.

“K2” of Fig. 45 to “14” of Fig. 4.

“K3” of Fig. 45 to “L5” of Fig. 3.

Grounds lead “S4L” of Fig. 64 to arrange it to
print message units. )

Grounds lead “S5L2” of Fig. 66 to arrange it to
print message units.

Grounds lead “EC3” of Fig. 36 to set up a count
limit of three.

Connects lead “ELG” of Fig. 10 to the “EMU"”
lead of Fig. 45 to light the extended message unit
entry (EMU) lamp 4508,

(M2A) relay 3001 and (M2B) relay 3002 lock
in parallel to “ENL” lead 491i4.

Connects the “L” lead 4913 to the (MUL2)
relay 4101 to set up the sequence for a local and
extended message unit line.

22.05 Toll tape

The tape class connector circuit arranges the
circuit so that (DIA) relay 3800 and (DIB) re-
lay 380! are operated over “i019” lead 2704 via
lead “E1.” This tape uses only one entry, which
is represented by these relays.

22.06 Relays (DIA) and (DIB), detail entry

The detail entry uses the Nos. 1, 2, 3, 4 and 5
storage circuits in this order for lines 1, 2, 8, 4 and
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5 a.nd relays (D1A and DfB) connect leads as fol-
lows:

“Cl1” of Fig. 36 to “Si” of Figs. 58 and 26.
“SIC” of Fig. 58 to “CK1"” of Fig. 36.

“C2” of Fig. 36 to “S2” of Figs. 53 and 26.
“S2C” of Fig. 53 to “CK2” of Fig. 36.
“C3” of Fig. 36 to “S3” of Figs. 62 and 26.
“83C” of Fig. 62 to “CK3” of Fig. 36.
“C4” of Fig. 36 to “S4” of Figs. 64 and 26.
“S4C” of Fig. 64 to “CK4” of Fig. 26.

“CS” of Fig. 26 to “S5§” of Figs. 66 and 26.
“S8C” of Fig. 66 to “CKS” of Fig. 36.
“KIi” of Fig. 45 to “Li” of Fig. 1.

“K2” of Fig. 45 to “L2” of Fig. 2.

“K3” of Fig. 45 to “L3” of Fig. 3.

“K4” of Fig. 45 to “14” of Fig. 4.

“K$” of Fig. 45 to “L8” of Fig. 3.

Connects the “ST” lead 2904 to the “ST” lead
3802 where it is returned by the (LRD) relay °

1309 in that circuit over lead “Li{” or “L2” to the
“SIC” lead to Fig. 58 or the “S2C” lead to Fig. 53.
‘Thus, the (LRD) relay 1309 governs whether one
or two lines are required to determine the title
information.

Grounds lead “S5L1” to Fig. 66 to set that cir-
cuit up for printing message units.

QGrounds lead “ECS” of Fig. 36 to set up a count
limit of five.

Connects the “L” lead 4913 to the “DLI” lead
to the tape class connector circuit where it is
guided to operate the proper sequence in the line
pattern character sequence circuit to print the
line.

Connects the “ELG” lead of Fig. 10 to the
“DET” lead to light the detail entry (DET) lamp
4509.

Relays (DIA) and (DIB) lock in parallel to
“ENL” lead 4914. )

22.07 Message unit detail tapes

The tape class connector circuit arranges the
circuit so that relays (DIA) and (DIB) are op-
erated over lead “1018” via lead “E1” of the tape
class connector circuit,

The tape class connector circuit also guides the
“DLI” lead to the (MUDL) relay 3305 for the
proper printer sequence. This tape uses only
one entry, the same entry as used in the toll tape,
and the same relays (DJA) and (DIB). The op-
eration of the relays has been described above.

22.08 Observing tapes

The tape class connector circuit arranges the
circuit so that relays (DIA) and (DIB) are
operated over “1019” lead 2704 via lead “E1” and
(D2A) relay 3803 and (D2B) relay 3804 over
“3039” lead 2705 via lead “ES8.” Thus, this tape
uses two entries, the detail entry and the non-
answered entry. The tape class connector cir-
cuit guides the “DLI” lead to operate the
(MUDL) relay 33085 for the printing of the ob-
serving entry,

22.09 (D2A) relay 3803 and (D2B) relay 3804,
non-answered entry

The non-answered entry uses the Nos. 1, 2, 3, 4

‘and 5 storage circuits in this order for lines I, 2,

3, 4 and § and relays (D2A) and (D2B) connect
leads as follows:

“C1” of Fig. 36 to “Si" of Figs. 58 and 26,
“SIC” of Fig. 58 to “CKI” of Fig. 36.
“C2” of Fig. 36 to “S2” of Pigs. 53 and 26.
“S2C” of Fig. 53 to “CK2” of Fig. 36.

“C3” of Fig. 36 to “S3” of Figs. 62 and 26.
“S3C” of Fig. 62 to “CK3” of Fig. 36,

‘
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“C4” of Pig. 36 to “S4” of Figs. 64 and 26.
“SA4C” of Fig. 64 to “CK4” of Fig. 36.
“C%"” of Fig. 36 to “S8” of Figs. 66 and 26.
“SBC” of Fig. 66 to “CKS$” of Fig. 36.
“K1{” of Fig. 45 to “LI” of Pig. 1.
“K2” of Fig. 45 to “L2” of Fig. 2.
“K3” of Fig. 45 to “L3” of Fig. 3.
“K4” of Fig. 45 to “IA” of Fig. 4.
“K$” of Pig. 45 to “L§"” of Fig. 3.

Connects the “ST” lead 2984 to the “ST lead
3802 where it is returned over lead “LI” or “L2”
to the “SIC” lead of Pig. 58 or the “S2C” lead of
Fig. 53. Thus, the (LRD) relay (309 governs
whether one or two lines are required to deter-
mine the title.

Grounds lead “ECS” of Fig. 36 to set up a count
limit of five.

Connects the “L” lead 4913 to the “DL2” lead
where it is guided over the “L8” lead to operate
the (OB) relay 3306 to print the line.

Connects the “ELG” lead of Fig. 10 to the “DA”
lead to light the non-answered (DA) lamp 4810.

Relays (D2A) and (D2B) lock in parallel on
“ENL” lead 4914,

22.10 Straddle tapes

Four types of entries occur in straddle tapes.
The tape class connector circuit arranges the cir-
cuit so that the entry relays for the four entries

may be operated over circuits as follows:
Leads of Figs.—
Entry Relays —
19and 27 [6and 13
Initial Detail .. _..... (8T1A) & (B8T1B). ... zom “21,” | “EL”
Initial Message Unit.| (ST2A) & (ST2B)___| “88"__ ... “E2.”
Answer-Disconnect..| (8T3A) & (83T3B).__| “M”____... “E3."
Timing_ . ......._. (ST4A) & (ST4B)__.| “25". ... “E4"
2211 (STIA) relay 2906 and (STIB) relay

2901, initial detail entry

This entry uses Nos. 5, 6, 1, 2, 3 and 4 storage
circuits in this order for lines (, 2, 3, 4, 5 and §,
and these relays connect the leads as follows:

“CI1” of Fig. 36 to “S8§” of Figs. 66 and 26.
“S8C” of Fig. 66 to “CK " of Pig. 36.

“C2” of Fig. 36 to “S6” of Figs. 68 and 26.
“SE6CB” of Fig. 68 to “CK2” of Fig. 36.

“C3” of Fig. 36 to “Si” of Figs. 58 and 26.
“SIC” of Fig. 58 to “CK13” of Fig. 36.

“CH4” of Fig. 36 to “S2” of Figs. 53 and 26.
“S2C” of Fig. 53 to “CK4&” of Fig. 36.

“C8” of Fig. 36 to “S2” of Figs. 62 and 26.
“S3C"” of Fig. 62 to “CKS” of Fig. 36.

“C6” of Fig. 36 to “S4” of Figs. 64 and 26.
“SAC" of Fig. 64 to “CK6"” of Fig. 36.

“KIi” of Fig. 45 to “L8” of Fig. 3.

“K2” of Fig. 45 to “L6” of Fig. 4.

“K3" of Pig. 45 to “LI{"” of Fig. 1.

“K4” of Fig. 45 to “L2"” of Fig. 2.

“KS§” of Fig. 45 to “L3” of PFig. 3.

“K§6” of Fig. 45 to “LA4" of Fig. 4.

Connects the “S5C” lead of Fig. 66 to the “ST”
lead 2904 as only one line is required to start
printing. :

Connects ground to the “EC§” lead of Fig. 43 to
set up a count limit of six.

Connects lead “ELG” to the “SDET” lead to
light the straddle initial detail entry (S—DET)
lamp 4517

Connects the “L” lead 4913 to the (SLI) relay
4102 to set up the proper line printing sequence.
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Relays (STIA) and (STIB) lock in paralle] to
“ENL" lead 4914.

Grounds lead “A” to the called office name
translator circuit, Pig. 55, to cause that circult
to connect the called office name translator cir-
cuit to the storage circuit No. 3.

22.12 (ST2A) relay 31080 and (ST2B) relay
3702, initial message unit entry
This entry uses storage circuits Nos. 5, 6, 1 and
2 in this order for lines 1, 2, 3 and 4 and these
relays connect leads as follows:

“CI1” of Fig. 36 to “S8” of Figs. 66 and 26.
“88C" of Fig. 66 to “CKI” of Fig. 36.

“C2” of PFig. 36 to “S6” of Figs. 68 and 26.
“S8CB” of Fig. 68 to “CK2” of Fig. 36.
“C3” of Fig. 36 to “81” of Figs. 58 and 26.
“81C” of Pig. 58 to “CK3” of Fig. 36.

“C4” of Fig. 36 to “S2” of Figs. 53 and 26.
“828” of Fig. 53 to “CKA” of Fig. 36.

“KI1” of Fig. 45 to “L§” of Fig. 3.

“K2” of Fig. 45 to “18"” of Pig. 4.

“K3” of Fig. 45 to “LI” of Fig. 1.

“KA"” of Fig. 45 to “L2” of Ig. 2.

Grounds lead “B” of Fig. 62.

Grounds lead “EC4” of PFig. 36 to provide a
count limit of four.’ :

Connects the “S3C"” lead of Fig. 86 to the “ST”
lead 2904.

Connects . the “ELG"” lead 10{8 to the “SMU”
lead to light the initial message unit entry (8MU)
lamps 4818,

Connects the “L” lead 4913 to the (8L2) relay
4198 to set up the proper line sequence.

22.13 (ST3A) relay 3102 and (ST3B) relay

3183, answer-disconnect entry

This entry uses storage circuits Nos. 5, 6, 3, 4
and 2 in this order for lines {, 2, 3, 4 and § and
these relays connect leads as follows:

“CI” of Fig. 36 to “88"” of Figs. 66 and 26.
“S8C” of Fig. 66 to “CKI” of Pig. 36.

“C2” of Fig. 36 to “S6” of Figs. 68 and 26.
“SECB” of Fig. 68 to “CK2” of Fig. 36.

“C3” of Fig. 36 to “S3” of Figs. 62 and 26.
“S3C” of Fig. 62 to “CK}¥” of Fig. 36.

“CA4” of Fig. 36 to “S4” of Figs. 64 and 26.
“S4C" of Fig. 64 to “CK4” of Fig. 36.

“C%” of Fig. 36 to “S2” of Figs. 53 and 26.
“S2C” of Fig. 53 to “CKS$"” of Pig. 36.

“KIi” of Fig. 45 to “L8§” of Fig. 3.

“K2” of Fig. 45 to “L8” of Fig. 4.

“K3” of Fig. 45 to “L3” of Fig. 3.

“K4” of Fig. 45 to “LA” of Fig. 4.

“K8"” of Fig. 45 to “L2” of Fig. 2.

Connects ground to lead “B” of Fig. 62.

Connects ground to lead “ECS§” of Fig. 36 to
provide a count limit of five.

Connects “ELG” lead 1818 to the “SAAD”
lead to light the straddle answer-disconnect
(SAAD) lamp 4519.

Connects the “S8C lead, Fig. 66, to the “S8T"
lead 2904.

Connects the “L” lead 4813 to the (SL3) relay
4801 to set up the proper printing sequence,

These relays lock in parallel to lead “ENL”
4914,

22.14 (STHA) relay 4401 and (STAB) relay
4402, straddle timing entry

This entry uses storage circuits Nos. 5, 6 and 2
in this order for lines 1, 2 and 3, and these relays
connect leads as follows:

“Ci"” of Fig. 36 to “S¥” of Figs. 66 and 26,
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“SEC” of Fig. 66 to “CKL"” of Fig. 36.
“C2” of Fig. 36 to “86” of PFigs. 68 and 26.
“SECB"” of Fig. 68 to “CK2” of Fig. 36.
“C3” of Fig. 36 to “S2” of Figs. 53 and 26.
“82C” of Pig. 53 to “CK3$” of Fig. 36.
“KI1” of Pig. 45 to “18” of Fig. 3.
“K2” of Fig. 45 to “L§” of Fig. 4.
“K3$” of Fig. 45 to-“L2” of Fig. 2.

Connects ground to lead “B” of Fig. 62.

Connects -ground to lead “EC3” of Pig. 36 to

provide a count limit of three.

Connects “ELG” lead 1010 to lead “SOAD” to
light the straddle timing entry (SOAD) lamp
4820.

Connects lead “S8C” of Fig. 68 to the “ST” lead
2904,

Connects the “L” lead 4913 to the (SLA) relay
4802 to set up the proper sequence for printing
the line. . .

These relays are locked in parallel to “ENL”
lead 4914.

22.15 Verbatim tapes

The storage circuit No, 6 is used for storing the
lines of a verbatim tape, which is any automatic
accounting system tape. The (VBM) relay 2900
is operated directly by the (VB) relay 1300 of the
tape class connector circuit. = - -

The “Ci” lead of Fig. 36 is connected to lead
“S6” of Fig. 68.

The “S6CA” lead of PFig. 68 is connected to
“CKI” of Fig. 36.

Ground is connected to lead “ECI,” Fig. 36,
to provide a count limit of one.

Lead “KI(” of Fig. 45 is connected to (1.8) of
Fig. 4.

The “ELG” lead 10810 is connected to the “Verb.”
lead to light the (Verb.) lamp 4521. Lead “S6CA"
of Fig. 68 is connected to “ST" lead 2904.

' 22.16 Storage circuits used for various entries
Local message unit entry—Summary tape

Line { stored in storage-circuit No. 1.
Line 2 stored in storage circuit No. 4.

Local and extended message unit entry.—Sum-
mary tape

Line | stored in storage circuit No. 1.
Line 2 stored in storage circuit No. 4.
Line 3 stored in storage circuit No. 5.

Detail entry.—Toll, message unit detail and
observing ltapes

Line | stored in storage circuit No. 1.
Line 2 stored in storage circuit No. 2.
Line 3 stored in storage circuit No. 3.
Line & stored in storage circuit No. 4.
Line § stored in storage circuit No. 5.

Non-answered obserm'ng entry.—QObserving
tapes .

Line | stored in storage circuit No. 1.
Line 2 stored in storage circuit No. 2.

Line 3 stored in storage circuit No. 3.
Line 4 stored in storage circuit No. 4.
Line § stored in storage circuit No. 5.

Detail straddle initial »entry.——Straddle tapes

Line { stored in storage circuit No. 5.
Line 2 stored in storage circuit No. 6.

Line 3 stored in storage circuit No. 1.
Line € stored in storage circuit No. 2.
Line 5 stored in storage circuit No. 3.
Line 6 stored in storage circuit No. 4.
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Message unit straddle initial entry—Strad-
dle tapes

Line | stored in storage circuit No. 5.
Line 2 stored in storage circuit No. 8.
Line 3 stored in storage circuit No.
Line 4 stored in storage circuit No. 2.

Straddle answer-disconnect entry.—Strad-
dle tapes

Line | stored in storage circuit No. 5.
Line 2 stored in storage circuit No. 6.
Line 3 stored in storage circuit No. 3.
Line 4 stored in storage circuit No. 4.
Line § stored in storage circuit No. 2.

Straddle timing entry—Straddle tapes

Line 1 stored in storage circuit No. 5.
Line 2 stored in storage circuit No. 6.
Line 3 stored in storage circuit No. 2.

Verbatim

Line { stored in storage circuit No. 6.

23. Printer character sequence circuit, Figs. 34,
35 and 42

23.01 Operation of the circuit

This circuit provides the means for controlling
the sequence of the printed characters across
the printed page or slip.

Leads “GR0” to “GR50” control a number of
relays in the line pattern character sequence
circuit which relays in turn control the “1” to “1{”
leads from relays (CCt) to (CC%) and (TC) re-
lay 4201, inclusive.

When this circuit is normal, ground from (RL)
relay 4200 at its normal contacts of its armature
4 via armature 2 and back contact of (TC) relay
4201 is connected via relays (G10) to (G50) to
lead “GRO,” and via relays (CCl) to (CC$) to lead

u' ”

1

Thus, when an entry is to be printed and other
units of the circuit have been made ready, the
ground on the “GR0” lead of this character count
circuit will operate a relay in the line pattern
character sequence circuit which will guide the
“1” lead of this figure via the proper storage cir-
cuit to a character relay of the code relay circuit
to print the character required.

When the distributor in Fig. 126 steps off nor-
mal to send the first character, ground is applied
to “SC” lead 11481 of this circuit which vig relays
(CIA) and (C9A) operates (CCI) relay 3400.
Relay (CCI) operated locks via relays (CCl) to
(CC8) and (TC) and via relays (GI8) to (G50)
to ground on (RL) relay 4200.

In addition relay (CCl) operated:

1. Removes ground from lead “i” and applies it
to lead “2” to select another character to be
printed.

2. Transfers the “CCG” lead from the front con-
tact of armature § of (LP) relay 1008 from
lamp lighting lead “C{” to “C2” to provide a
path for lighting the proper (Character in
printer line) lamp when the (Reader lamps)
key is operated.

3. Prepares a circuit for operating (ClA) relay
3401.

4. Provides a locking path for (RL) relay 4200.

When the distributor comes to the end of its
rotation, ground will be applied to “ST” lead
12101, which, via relays (CC2) to (CC9) and
(TC) released and (CCI) operated, operates
(C1A) relay 3401,

+
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Relay (Ci1A) operated locks to relay (RL) via
the (C2A) to (C9A) relays, and also:

1. Provides a locking path for (RL) relay 4208.
2. Prepares an operating circuit for (CC2) relay
3402.

The next character is now transmitted and
ground is again applied to “SC” lead 11401 and
relay (CC2) operates.

Relay (CC2) operated:

1. Locks over a path previously described.

2. Provides a locking path for relay (RL).

3. Removes ground from lead “2” and grounds
lead “3.”

4. Releases relay (CCl).

5. Transfers the “CCG” lead from lead “C2” to
]e.d Mc’.”

6. Prepares & path to operate relay (C2A).

QGround again on “ST” lead (2181 now operates
relay (C2A).

Relay (C2A) operated:

1. Locks in the manner explained above.
2. Provides a locking path for relay (RL).
3. Releases relay (ClA).

4. Prepares a path for relay (CC3).

80 the count proceeds down the group of relays
with no more than two relays in the upper group
operated at a time.

If the line exceeds ten characters this circuit
is arranged to release the relay operated over lead
“GRS” and operate another relay over lead
“GRI{0"” to set up a second serles of ten charac-
ters. When relay (C9A) operates after the ninth
character is transmitted, a circuit is provided
from “SC” lead {1401 to (TC) relay 4201. Then
when the distributor steps off to transmit the
tenth character, relay (TC) will operate.

Relay (TC) operated:

. Locks on its secondary winding under the con-
trol of relay (C9A).

2. Locks on its own primary winding and the
winding of relay (C8A) to the “SC” lead {(401.

3. Transfers the character operating circuit for
lead “10” to lead “(1,” but lead “II” is used
only in the special case where a line has sixty-
one characters.

4. Transfers the lamp lighting lead “CCG” from
lead “C10” to lead “CI 1.

5. Unlocks and releases relay (CC9).

6. Connects ground derived at relay (RL) via

relays (GA10) to (GASG) to operate relay

@io.

Relay (G10) operated:

. Locks to relay (RL).

. Provides a locking circuit for relay (RL).

. Removes ground from lead “GR#” and applies
it to lead “GRI0.”

. Removes ground from lamp lead “G8” and

apples it to “G10.”

Prepares a circuit for operating relay (Gi0A).

Removes one locking circuit for relay (TC).

[y

3 B s

o »

It will be noted that as long as ground is pres-.

ent on lead “SC” with relay (C3A) operated, both
relays (TC) and (C%A) remain locked, and be-
cause relay (TC) is operated there is no ground
present on the “GR” or the “I” to “I1” leads.
When ground is removed from lead “SC,” relay
(C9A) will release, and when it is released relay
(TC) will release. The release of relay (TC) will
(1) restore the locking circuit for relays (CCl)

108

to (CC9®), (2) operate relay (GAI0), (3) apply
ground to lead “GRI0” to operate the second re-
quired (L-) or (T-) relay and (4) apply ground
to the “I” lead via the relay just operated on lead
“QRI{0,” to operate the eleventh character relay.

By this process the count can go to any number
up to 61. The sixty-first count will be explained

- later.
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When a line is complete, the ground over one
of the character leads will operate either (EL)
relay 4907 or (ET) relay 4911 which will event-
ually operate (RL) relay 4200 in this circuit.

Relay (RL) operated locks to any of the re-
lays in this circuit that are operated, which re-
moves all grounds from this circuit releasing all

relays. When all these relays are released, re-

lay (RL) can release.

Relay (RL) also applies ground to lead
“RLCGA” to indicate that relay (RL) is operated
and opens the “ST” lead (210{ to prevent possible
holding of count relays at end of title or line,

In one case sixty-one elements are required in
the line, and when (TC) relay 4201 operates, -
lead “i{” is used to indicate the end of the line.
As there are no further relays in the lower group,
no further action takes place there.

Relays (TC) and (C%A) remain locked up via
relays (G50) and (GAB®) to relay (RL), and the
circuit remains in this condition until relay (RL)
is operated to clear the circuit.

24. Printer line count circuit, Pigs. 50 and 57

24.01 Operation of the circult

This circuit is provided to count the number of
lines on the slip or page that is being printed,
in order to know when the proper number of lines
has been printed, so that a new slip or page may
be started.

The count for slips is 9, while the count for
pages is 40.

Ground for this circuit is provided from the
printer control circuit over “CG” lead 4818.

When a line is completed the printer control
circuit applies ground to “CM” lead 5616 upon
the operation of (CT) relay 5800.

This ground, when making the first count, is
routed via back contacts of relays (LPI), (LP2)
and (L.P3) to operate (CLI) relay 5000.

Relay (CLI) operated:

1. Locks via a back contact of armature { of
(LP2) relay 500¢ to ground on the “CG” lead
4916.

2, Closes “CB” lead 5617 via relay (LP2) to the
primary winding of (LPI) relay 5003.

3. Partially closes a circuit for operating relay
(CL2).

4. Grounds “CLK” lead 4817 to provide & check-
down ground.

When (CT) relay 5600 releases, it applies
ground to “CB” lead 5617 for operating (LP{) re-
lay 5083 via relays (CL3) and (CL2), the oper-
ated relay (CL1) and relay (LLP2) released.

Relay (LPI) operated:

. Removes locking ground from relay (CL3).

. Removes locking ground from relay (LP3).

Opens the operating circuit of relay (LP3).

Locks via relay (LP2) to “CG” conductor 481§.

. Disconnects “CM"” lead 5618 from relay (CLI)
and connects it to relay (CL2) via operated re-
lay (CLi).

6. Grounds the check-down lead 4917.

This completes the first count, (CLI) relay

oo e
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5000 and (LPIl) relay 5003 being operated and
locked.
When (CT) relay 5600 operates the second
time, ground is now applied to operate (CL2) re-
lay 5004.

Relay (CL2) operated:

1. Connects lead “CB” to relay (LP2) via relay
(LP3).

2. Partially closes the operating circuit for relay
(CL3). .

3. Locks to “CG” conductor 4816 under the con-
trol of relay (LP3). _

4. Grounds the check-down “CLK” lead 4917.

The application of ground to lead “CB” for the
second time, now operates (LP2) relay 5001,

Relay (LP2) operated:

. Releases (CLi) relay 5000.

. Releases (LPI) relay §003.

. Opens the operating circult of relay (LPI).

. Locks to “CG” lead 4916 via relay (LP3).
Connects “CM” lead 5616 to relay (CL3) via
operated relay (CL2).

. Grounds the check-down lead 491(71.

This completes the second count, (CL2) relay
5004 and (LP2) relay 500/ being operated and
locked. :

"Thus, the count progresses. The following
tabulation will show the relays operated for each
of the forty counts: :

& UL Ne

Count 1 Relays (CLI) and (LP{)
Count 2 Relays (CL2) and (LP2)
Count 3 Relays (CL3) and (LP3)
Count 4 Relays (CLA) and (LPI)
Count 5 Relays (CL5) and (LP2)
Count 6 Relays (CL6) and (LP3)
Count 7 Relays (CLT) and (LP{)
Count 8 Relays (CL8) and (LP2)
Count 9 Relays (CL9) and (LP3)

and (LC9)

and (LP9)

Relay (CLS) operated, grounds lead “CL9”
which if in use indicates that nine lines have
been printed and that a new slip is to be started.
Relay (LC9) also operates, via relays (LP21),
(LPI8) and (LP9). Relay (IC9) acts in its own
group in the same manner as the (CL) relays of
the first group

Count 10 Relays (CL{), (LP{), (IC9 and
(LP8)

Count 11 Relays (CL2), (LP2), (LC9) and
(LP%)

Count 12 Relays (CL3), (LP3), (LC% and
(LP9)

*Count 13 Relays (CL4), (LPI1), (IC9 and
(LPS)

Count 14 Relays (CL§), (LP2), (LC9) and
(LP9)

Count 15 Relays (CL$§), (LP3), (LC9) and
(LP9)

Count 16 Relays (CLT), (LPI), (IC9) and
(LP9)

Count 17 Relays (CL8), (LP2), (LC9) and
(LP9)

Count 18 Relays (CLS), (LP3), (LCI8) and
(LPI8) .

Count 19 Relays (CLI), (LPI), (LCI8) and
(LPI8)

Count 20 Relays (CL2), (LP2), (LCI8) and
(LPI8)

Count 21 Relays (CL3), (LP3), (LCIiI8) and
(LPI®)
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Count 22 Relays (CLA), (LP{), (LCI8) and
(LPI8)
Count 23 Relays (CL§), (LP2), (LCI8) and
(LPI8)
Count 24 Relays (CL§), (LP3), (ICi8) and
(LPI8)
Count 25 Relays (CLT), (LP#), (LCI®), and
(LP18)
Count 26 Relays (CL8), (LP2), (LCI18) and
(LPI8)
Count 27 Relays (CL9), (LP3), (LC2T) and
¥LP2mn
Count 28 Relays (CLI), (LP#), (LC21) and
' (LP2D)
Count 29 Relays (CL2), (LP2), (ILC21) and
@¥p2m
Count 30 Relays (CL3), (LP%), (LC2T) and
LP2n)
Count 31 Relays (C14), (LP!), (LC21) and
(LP2T)
Count 32 Relays (CL5), (LP2), (IC21) and
(LP27)
Count 33 Relays (CL6), (LP3®), (LC21) and
(LP2n
Count 34 Relays (CLT), (LPf), (LC2T) and
(LP27) ,
Count 35 Relays (CL8), (LP2), (IC21) and
- (LP2T)
Count 36 Relays (CL9), (LP3®), (LC36) and
(LPY)
Count 37 Relays (CLD), (LP{), (LC36) and
(LP®)
Count 38 Relays (CL2), (LP2), (LC36) and
(LP9)
Count 39 Relays (CL3), (LP3), (LC36) and
(LP%)
Count 40 Relays (CL4), (LPI), (1C36) and
(LP$)

With relays (1.C36) and (CLA) operated a cir-
cuit is completed to apply ground to lead “CLA40" .
to indicate that forty lines have been printed,
that is, if the “CL40” lead is in use.

In either the case of the “CI.9” or the “CIL48”
lead, whichever has been extended by some one
of the relays of the tape class connector circuit,
Figs. 6 and 13, a relay is operated in the printer
control circuit which removes ground from “CG”
lead 4918 causing all relays in this eircuit to re-
lease. 'When they have all been released, ground
is removed from “CLK” lead 4917 which indicates
to the printer control eircuit that this circuit is
clear.

25. Printer code translator circuit, Figs. 94, 95,
106, 107, 114, 115, 121 and 122

25.01 Code translation

Basically this circuit contains one relay for
each character, or printer operation that is re-
quired to be printed or performed by the printer,
forty-two in all. These relays operate in con-
Junction with the distributor circuit, Fig. 126,
and the printer character sequence circuit, Figs.
34, 35 and 42.

These relays are designated in accordance with
their affect on the printer and are as follows:
their effect on the printer and are as follows:

10 relays | to 0
26 relays A to Z
Dash

Shift

Unshift

~ Space

(]

Carriage return—Line feed -
Star '
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The primary function of these relays is to set
up the code on the distributor that is required
by the printer to print or perform that particu-
lar character or function.

The printer is a five-unit code device, and per-
forms different functions on different combina-
tions of flve time units. The distributor feeds
five time units to the printer magnet and during
the time of a unit the circuit of the printer mag-
net is either opened or closed. The following
table shows the combinations for the different
characters. “X’ means the circuit to the magnet
is closed, and “—” means the circuit is open.
There are thirty-two combinations of ive units,
any one of which may be open or closed taken
five at a time.

Printer code

Time Elements
Characier

1|2 4|5
X|xl-i=-|x
Xi-]-|xix
JT=ixixix|=
Xl -1xix| -
AX|~-1=1-1=
IxX|=-ix|-ix
J=1xi=-|=-1-
X|Xi=-|x|-=
J=1xXIx[x|x
d=]-=-1X[X|X
IxIxix|=1X
Xl-ix|[x|x
~-|xtx|=1X
—-[xi-|x!IXx
d-1-i1x|=-1-
J=-]=-1=1-1x
Jx|xix|-1=-
AXx1=(-1-
X|=ix|-|-
J-1xixX| -~
AX|=-{-|x]-
d-lx1-=[{x]-
d-l-lx|xi=
dxl=-1-]-1x
d=-ix]=-l-Ix
d-1=Ixl=1Xx
—-1=-1x]|X
, Ixlx|-/x|x
X|X[x|{X|X
X|X|X|X]|-
— — — X p—
The above combinations take up the entire
thirty~-two combinations of the printer. The

maximum number of type bars available in the
printer is twenty-eight, and these twenty-eight
have been assigned to the characters shown
above. They consist of ten numerals, the codes
for which correspond to the two-out-of-flve basis
in the same manner as the automatic account-
ing system code, seventeen letters and the dash

'f'his printer has both lower and upper case
characters, however, and the above characters

have been assigned to the lower case, as they.

are the most often used.

There still remain nine characters and a star
“ * " which have been assigned to the upper case
of the following characters:

Upper Case | Lower Case
¥ L
G U
K 3
S{, 2
8
w 1
X I
Y B
Z — Dash
L] llsm" 0
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We will assume that this circuit is in a static
condition and that we wish to print the numeral
1. (1) relay 9406 will operate from a circuit the
ground for which is derived from the printer
character sequence circuit.

Relay (1) when operated, operates (P{) relay
8401 and (P2) relay 9402 which are the code re-
lays, and closes a one and one only check circuit
through its associated group of thirty-two relays.

This check circuit, when one and only one of
the thirty-two relays is operated closes a circult
from armature | and front contact of (1) relay
8406, thence through a back contact and arma-
ture of each of the other character relays,
through the armature 3 and back contact of the
(PS) relay 12104, and the armature | and back
contact of the (PA6) relay 12105 to energize the
clutch magnet {2601 of the distributor in Pig.
128. The energization of this magnet starts the
distributor.

The stop contact of the distributor is normally
closed, holding ground on the circuit to the print-
er selector magnet. The first operation of the
distributor is to open this stop contact, and thus
release the printer magnet causing the printer
to start. This Is the start interval. Then the
No. 1 contact is closed, and if there is ground
present at its corresponding (P{) relay, which
there is in the case assumed, numeral {, the se-
lector magnet will close. Then the No. 2 con-
tact and so on through the five contacts. Thus,
any combination can be sent by properly setting
the (P-) relays. In this case, the (P{) and (P2)
relays were operated to send the combination for
the numeral . When the revolution is finished
the stop contact will again close.

The distributor is equipped with two sets of
auxiliary contacts, one make-before-break, and
one straight transfer. These are called the uni-
versal contacts. The ground for operating the
(P-) relays, by the character relays is obtained
via the make-before-break contact of the dis-
tributor. When the distributor begins to rotate,
and just before the first transmitting contact
closes, the univeral contacts are actuated. The
make-before-break contact, therefore, first locks

-the (P-) relays that are operated, through their

associated varistors and resistors and then re-
moves the operating ground from the (P-) re-
lays. These (P-) relays, therefore, remain locked
during the transmission of the five pulse combi-
nations. The universal contacts are restored im-
mediately after the fifth transmitting contact
opens. The continuity combination then releases
the operated (P-) relays and restores the oper-
ating ground. The character relays may be re-
arranged during the transmitting interval be-
cause the operating ground for the (P-) relays
is removed. Because the character relays may
have been arranged during the transmitting in-
terval, when the (P-) relays are unlocked some
may be required to release and others may be
required to remain operated because of the new
character relay that has been operated. The
varistors are necessary, therefore, to prevent the
transformer effect in these relays from slowing
down those relays that are supposed to release.

The regular transfer contact on the distribu-
tor is the counting contact for the printer char-
acter sequence circuit.

Therefore, when the distributor moves for-
ward, the character sequence circuit is stepped
forward, removing the grounds from relay (1),
thus releasing it, and applying ground to any
other character relay that may be required next.
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The (SH) relay (2107 causes the printer to
move to the upper case.

The (UNSH) relay 12108 causes the printer to
return to the lower case after having been shifted
to the upper case,

The (SP) relay 12102 causes the printer car-
riage to step along one space without print-
ing.

The (CRLF) relay 12100 causes the printer to
feed the paper up one line and return the type
basket to the left-hand side.

2502 Upper case characters

Assume now that the (F) relay 9489 was oper-
ated. To print F it is necessary to move the
printer to the upper case, print the letter F, and
then return the carriage t&the lower case. When,
therefore, relay (F) is operated, it will close a
circuit for operating (PAI) relay (14808 and pre-
pare a path for the later operation of the (L)
relay (1402, of which F is the upper case char-
acter,

Relay (PA{) operated:

1. Removes the make contact side of the trans-
fer combination of the universal contacts of
the distributor from the count control “SC”
lead 11401, and connects it to a contact of
(UC) relay 11403 for the later operation of the
relay group (PA2) to (PAS).

2. Operates the (SH) relay 12{07 via contacts on
the (PAT) relay 12109 and the (PA2) relay
11404. .

Relay (SH) operated, acts in the manner pre-
viously described to shift the printer to the upper
case, and also connects the back contact of the
transfer contact to the winding of the (UC) re-
lay 11403. Now the (SH) relay is operated while
8 previous character is being transmitted, or it
may be the first character transmitted. Assum-
ing first that a previous character is being trans-
mitted, when the distributor comes to the end
of its revolution, the transfer contact will make
on is back contact, causing the operation of the
(UC) relay 11403. ‘

The (UC) relay operated:

Connects the front contact of the transfer to
relay (PA2), through back contact and armature
2 of (PA3) relay 11405, and locks up to relay
(PAI) via contacts of the (PAT) relay 12189.

The (SH) relay 12107 being operated, the dis-
tributor sends the shift signal and the transfer
contact making its front contact causes the oper-
ation of relay (PA2).

If the (SH) relay operation has been the first
character sent, the distributor being gt rest on
its back contact of the transfer the (UC) relay
would have operated immediately.

Relay (PA2) operated:

1. Will transfer the ground from relay (PAf)
from the (SH) relay releasing it, to the (L)
relay 11402 via (PA4) relay {1406 and (F) re-
lay 8409 to operate it,

2. Will apply ground derived from relay (PAIl)
to one side of (PA3) relay (1405 but relay
(PA3) cannot operate because ground is pres-
ent on both sides of its winding,

Relay (L) which contains the code for char-
acter P in the upper case will operate.

At the end of the shift rotation the (P-) re-
lays will take up the combination for relay (L),
and the distributor will remove the ground from
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one side of relay (PA3) causing it to operate in
series with (PA2) both of which are now locked
to relay (PAf), relay (PAI) being held by re-
lay (F) which has remained operated, because
the printer character sequence circuit has not
been permitted to step.

The distributor starts to transmit the L com-
bination, and the transfer contact operates re-
lay (PA&), causing relay (L) to release, and
operating (UNSH) relay 12108, and applying
ground to (PAS) relay (1401. At the end of the
L revolution, relay (PAS) will operate in serles
with relay (PAM4), locking to relay (PAl), and
connecting the transfer contact to the printer
character sequence circuit and to the primary
winding of (PAT) relay §2109.

The distributor again starts to transmit the
unshift signal. The operation of the transfer
contacts causes the printer character sequence
circuit to step, which releases relay (F) and in
consequence relays (PAI) to (PAS). When the
pulse is given the printer character sequence cir-
cuit via relay (PAS), relay (PAT) also operates,
and locks to relays (PA2) to (PAS), and opens
the ground lead releasing the (UNSH), (PA2) to
(PAS) and (UC) relays. When the (PA2) to
(PAS) relays are released the (PAT) will release,
and if another upper case character immediately
follows, the cycle can be repeated.

25.03 Manual printer stepping

It is sometimes desirable to be able to step the
printer step by step manually. To do this, two
keys are provided. The (Printer stop) key (2108
is first operated, which operates relay (PS) in
this circuit. Relay (PS) operated opens the dis-
tributor magnet circuit, and connects the make
contact of the transfer combination of the dis-
tributor to relay (PA6), and removes ground from
the time-out alarm. Then the (Printer step) key
12104 is operated. This key operated will close
the “A” and “B” leads to complete the magnet
circuit to cause the distributor to start, if a char-
acter relay is operated. When the distributor
moves, the transfer contact will operate relay
(PA6), which will lock to the (Printer step) key
on lead “LK,” and open the magnet circuit. To
again step, the printer step key must be released,
releasing relay. (PA6) and then be reoperated.

25.04 Emergency printer start

If the printer does not print for some reason,
that is, the distributor does not start, the (Emerg.
PTR start) key 12734 may be operated which will
operate relay (PAS). Relay (PA9) operated will
operate the (Star) relay {0601 via (PAS) relay
12110, will provide a locking path for relay (PA8) ,
will lock to relay (PA8) released, and will provide
a path for operating relay (PA8) from relay
(PAS).

The star character is in the upper case. There-
fore, it will be printed in the upper case, and
when relay (PAS) operates, relay (PA8) will also
operate, from the distributor "contact. Relay
(PA8) will lock if relay (PA9) is still up. If relay
(PAY9) is not held by the key it will release and
release relay (PA8) releasing the (Star) relay.
If the key is still held the (PA8) relay will stay
locked to the (PAS9) relay releasing the (Star)
relay. To send the star again it is necessary to
release and reoperate the (Emerg. PTR start)
key.

25.5. Called office name translator
25.501 Purpose of circuit

The purpose of this ecircuit is to receive the
three numerical digits representing the designa-
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tion of the called central office and set up a series
of three circuits such that when the printer ar-
rives at that point in the printed line where the
called office name or designation is to be entered,
grounding of these three circuits in succession
will cause the printing of characters, either let-
ters or figures or combination of letters and fig-
ures which will represent the designation of the
called central office.

25.503 PFunctions

3.1 Translates three numerical digits, the last
of which may be zero into two letters and a figure
representing the name of the called central office.
" 3.2 Translates three numerical digits, the
middle of which is zero into two letters, or into
one letter and a figure, or reproduce it as two
characters representing the designation of the
called central office.

3.3 Translates three numerical digits, the last
two of which are zeroes into a letter or reproduce
it as a character representing the designation of
the called central office.

3.4 When three zeros are received no char-
acters will be reproduced to represent the desig-
nation of the called central office.

3.5 Provides the same or different transla-
tion of the three digits for as many as ten dial
areas.

3.6 Provides a check feature so that one and
only one relay of each group of register relays
and one and only one relay of the thirteen se-
gquence relays have to be operated to be able to
complete the proper functioning of the printer
circuit.

3.7 Provides a means for printing Star char-
acters if a no-check condition arises.

25.505 Description of operation—Central c;f-
fice with 3-digit designation

5.1 The called telephone number will be dialed
as seven numbers, three to distinguish a particu-
lar central office and four to distinguish a particu-~
lar telephone. Thus, in a call to Chelsea 3-1000,
the number would be recorded as 243 1000, but
to print the number it is desired to convert the
first two digits to a C and H so that the printer
circuit would show it as CH 3-1000. Since the
“C” hole of the telephone dial has also A and B,
and the “H” hole has G and I it is necessary to
use the third digit which in this case is a 3 to
select one of nine combinations of ABC and GHI.

5.2 The printer circuit will provide from the
No. 3 storage circuit via the called office name
translator circuit, Fig. 55, a ground on each of
three groups of leads, one in the “B” group, one
in the “C” group and one in the “D” group and
for CH3, these leads would be “B2,” “C#4” and
“D3” causing the operation of (DB2) relay 9600,
(DC#) relay 87100 and (DD3) relay 9800; thus,
the central office designation is registered in this
translator circuit.

A ground from the back contact of (DB0) re-
lay 11180 through a make contact of (DB2) re-
Iay 9608 operates the (S2) select magnets (1700
and {2380 of both cross bar switches (A) of Fig.
111 and (B) of Fig. 123. The select magnet off-
normal contacts for magnets (2) will provide
ground over lead (SX) through armature 6 and
back contact of (X00) relay 9900, armature 6 and
front make contacts of (DD3) relay 9800, arma-
ture 2 and back contacts of (X0X) relay 9901,
armature 8 and front contact of (DC4) relay 9700
to hold (H4A) magnet 117101 of switch (A), oper-
ating it but leaving switch (B) unoperated. Off-
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normal contacts of (H4A) magnet {170 will pro-
vide ground over lead “HX" to operate (HX)
relay ((10l. The purpose of relay (HX) is to in-
sure the closure of all the 2-4 cross-points of the
switeh, before the ground on the armature of re-
lay (HX) through armature T and front contact
of (DD3) relay 9800 is applied over “W3” lead
9801 to all verticals of switches (A) and (B),
through closed cross-point 243 to the 243 cross-
connection terminal 12500. This ground now will
be cross-connected to one of the thirteen sequence
relays shown in Figs. 118 and 125. In the case
for “CH3” translation it will be cross-connected
to “32” terminal 12501 to operate (CB) relay
12502. With all operations proper to this point
(NC) relay 9902 will be operated from the check
circuit ground which in some cases may come
from the ground (0108 and in other cases from
the ground on armature 2 of the (A9) area relay
{0000, thence through the one and one only check
circuit of the (DB) relays in Figs. 96 and 108 and
comprising in this case the front contact and ar-
mature 4 of the (DB2) relay 9600, and thence in
series through the back contact and correspond-
ing armatures of all the other (DB) relays to the
back contact and armature { of the (DB0) re-
lay 11100, thence through the one and one only
check circuit of the (DC) relays in Figs. 97 and
109 transferring in this case through the arma-
ture 4 and front contact of the (DC4) relay 9700,
thence through the one and one only check cir-
cuit of the (DD) relays shown in Figs. 98 and 110,
transferring in this case through the front con-
tact and armature & of the (DD3) relay 9800 to
the back contact and armature § of the (X00)
relay 8900, thence through the one and one only
check circuit of the office sequence relays shown
in Figs. 118 and 125, transferring in this case
through the armature 2 and front contact of the
(CB) relay 12502 to the winding of the (NC) re-
lay 9902, thus causing the operation of this last
relay. (NC) relay 9902 will provide ground on
lead “ONC” to the printer circuit and will receive
ground over leads “Gl,” “G2,” and “G3” in suc-
cession for producing the three characters C, H
and 3 in the printer circuit. If relay (NC) failsto
operate, these three grounds will be sent back to
the printer circuit over lead designated “Star.”
The “G{” ground through armature | and front
contact of relay (NC), armature 2 and back con-
tact of (DBO) relay {1108 over lead “GB” through
armature i and front contact of (CB) relay 12502
over lead “3B’” through armature 3 and front con-
tact of (DB2) relay 9600 over lead “C” to the
printer circuit to operate a relay in that circuit to
produce the printer code for the letter C. The
“G2” ground through armature 2 and front con-
tact on relay (NC), armature 2 and back contact
of (X00) relay 9900, over lead “GC” through ar-
mature 4 and front contact of relay (CB), over
lead “2C,” through armature 2 and front contact
of (DC#4) relay 97100, over lead “H” to the printer
circuit to produce the letter H. The “G3” ground
through armature 3 and front contact of relay
(NC), armature 3 and front contact of relay
(X00), armature 3 and back contact of relay
(X0X) through armature 3 and front contact of
relay (DD3) over lead “3” to the printer circuit
will operate a relay in that circuit to produce fig-
ure 3. When these three characters have been
printed the three grounds from the printer cir-
cuit on leads “B2,” “C#” and “D3” are removed
and all relays and switch magnets will release.
25.506 Central office with 2-digit designation
6.1 The called telephone number will be dialed
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as six numbers, the first two being used to dis-
tinguish the particular central office. A call made
as RE 1000 would be dialed as 7 3 1000 and
would be recorded on the automatic accounting
system tape as 7031000. It is desired to convert
the 7 and 3 digits to R and E, respectively, and
print them together with a space character be-
tween the E and 1.

6.2 The printer circuit will provide three
grounds on leads “B1,” “C0” and “D3” to operate
relays (DBT), (DC0) and (DD8). With relay
(DCO) operated, and relay (DD3) operated, relay
(X0X) will be operated. A ground from arma-
ture 3 and back contact of relay (DB8) through
armature T and front contact of relay (DB1) will
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operate both (S7) select magnets (1600 and 12300. -

When (X0X) relay 9981 operates a ground
through its armature |- and front contact from
armature 4 and back contact of (X00) relay 9980,
through armature 2 and front contact of (DD3)
relay 9800 will operate (DC$3) relay 8701. The se-
lect magnet off-normal contacts provide ground
over lead “SX,” through armature ¢ and back

contact of (X00) relay 9900, through armature § -

and front contact of (DD3) relay 9800, through
armature 2 and front contact of relay (X0X) to
operate (HOA) hold magnet 11782 of the (A)
switch shown in Fig. 117. Its off-normal contacts
provide ground over lead “HX” to operate relay
(HX). The ground through the armatures of
(HX) relay (101, through the armature T and
front contact of (DD3) relay 9800, over lead “W3”
to all verticals of switch (A), through closed
cross-point 103 to cross-connection. terminal
11800. This ground now will be cross-connected
to one of the thirteen sequénce relays and in this
case for “RE” translation it would be cross-con-
nected to “22” terminal 11801 to operate (BB)
relay 11802. For “R3” it would be connected to
relay (BF), and for “13” it would be connected to
relay (FF). With relay (NC) operated as ex-
plained above the two characters “R” and “E”
will be produced in the printer circuit by grounds
“GI” and “G2,” and the “G3” ground will be con-
nected back to the printer circuit over the lead

designated “Space.” When the three grounds are .

removed from leads “B1,” “C0” and “D3,” all
relays and magnets will be released.

25.507 Central office with 1-digit designation

7.1 The called telephone number will be dialed
as five numbers, the first to distinguish the par-
ticular central office. A call made as Y1000 would
be dialed 91000 and would be recorded on the au-
tomatic accounting system tape 9001000. It is de-
- sired to convert the 9 to ¥ and print the Y char-
acter with two space characters following it.

7.2 ‘The printer circuit will ground three leads
“BY9,” “C0” and “DM,” operating relays (DBS),
(DCO0) and (X00). Ground from armature 3 and
back contact of (DB0) relay ({108, armature 7
and front contact of (DB9) relay 10808 will op-
erate (S9) select magnets 11881 and (2381 of
switches (A) and (B). Its off-normal contact
over lead “SX” will provide ground, through ar-
mature 6 and front contact of (X88) relay 9900,
over lead “HOA” to operate the (H0A) hold mag-
net 11702 of switch (A). Its off-normal contact
will provide ground over lead “HX" to operate
relay (HX). Ground from the armatures of re-
lay (HX) through the armature | and front con-
tact of relay (X00) over lead “Wei” will be ap-
plied to vertical (8) of switch (A) only, and
through closed 800 cross-point to “868” cross-
connection terminal (2508.

: 118 :
be cross-connected to one of the thirteen sequence
relays and in this case for “Y” translation it would’
it would be cross-connected to terminal 12504 to
() te relay (CF). For “W” it would be con-
nected to relay (AF); for “X” it would be con-
nected to relay (BF); and for “9” it would be
connected to relay (FF). With relay (NC) op-
erated as explained above, the character “Y” will
be produced in the printer circuit from ground
“Gt,” and grounds “G2” and “G3” will be con-
nected back to the printer circuit over the lead
designated “Space.” When the three grounds
are removed from leads “BY,” “C#8” and “D8,” all
relays and magnets will be released.

25508 Central office with no designation

8.1 The called telephone number will be dialed

" a8 four numbers, with no number to distinguish
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the central office. Such & call would be recorded
on the automatic accounting system tape as
000 1000. Since there is no translation to be
made, the operation of the switches is not needed,
andthreeSpaoecharactersaresetupbytms
circuit.

8.2 The printer circuit will ground three leads,
“B0,” “C0” and “D8” operating three relays,
(DB8) relay 11180, (DCS) relay 11182 and (X08)
relay 9800. These relays will close the check cir-
cuit for operating relay (NC). Then the three -
grounds “Gl,” “G2” and “G3” will be connected
back to the printer circuit over lead designated
“Space” to produce three spaces ahead of the
telephone number. When the three grounds on
leads “B0,” “C#” and “D#” are removed, relays
(DB0), (DC®), (DD8) and (NC) will be released. -

25.509 Multiple dial areas

9.1 General

When the calls processed in an accounting of-
fice extend beyond the local dial area, it is nec-
essary to distinguish between identical central
office codes as used for the different areas. For
this condition an optional is required and Figs.
100, 101, 112, 113, 119 and 120 are provided for
the 0 area, and a set of tubes as shown in the

48 lower parts of Pigs. 101, 113 and 120 is provided

for each additional area to which calls may be
made. The area information is supplied by the
printer circuit over the “A” leads, “A0” to “AS8"
into Fig. 100 depending upon the number of areas
involved. The.(0A) relay 10181 to (8A) relay
10008 provide an additional section in the check
circuit, one of which has to be operated before
relay (NC) can operate. )
The cross-points of the switches (A) and (B)

83 are wired through the cores of pick-up coils to

65

70

ground as required to obtain the proper trans-
lation. As an example, lead 243 from the switch
would pass through a coll in each of the groups
representing an area in which the 243 combina-
tion occurs. Let us assume, by way of example,
that the 243 combination wired to terminal 12500
‘(but not now cross-connected to terminal 12501)
occurs in both the “80” and “I” areas shown but
not in the “8” area. The conductor from ter-
minal 12580 will, therefore, be threaded through
coils 11300 and 11208 to ground. For this option,
60-cycle current will be passed through the front
contacts of relay (HX), the 243 cross-points over
lead 243 through the cores of all the coils involved
as a single turn primary winding to ground. The
coil as a transformer will apply alternating cur-
rent voltage to its assoclated vacuum tube grid.
If we now assume that the CH3 office is in the
“8” area, then the tube [1381 will be activated but

The ground now will 78 the tubes associated with the other colls through
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which this 243 lead is threaded will not respond.
This tube acting as an amplifier applies alter-
nating current voltage through the input trans-
former (1382 to the grid of the associated gas
tube (303 which will then become conducting
and cause the operation of one of the thirteen
sequence relays (AA) to ((FP) in accordance with
the run of the cross-connection lead 243. In this
case the (CB) relay (2802 will be operated.

9.2 Multiares office represented by three digits

For a call CH31000 in area 0, the printer cir-
cult will provide grounds on four leads “AB8,”
“B2,” “C4” and “D3,” operating (A0) relay 10101,
(DB2) relay 9600, (DC4) relay 9108 and (DD3)
relay $800, thus the dial area and the central of-
fice designation are registered in this translator
circuit. The operation of the circuit up to the
closing of the switch cross-points is the same as
explained for single dial area. For this case,
cross-point lead “243” will pass through pick-up
coll 11300. 60-cycle power from transformer
‘“T2” through (RE) resistor 10102 to the make
contacts of relay (HX) will connect to the ver-
ticals of the switch.

With relay (0A) operated, all the triodes asso-
ciated therewith will be in condition to amplify,
and coil {1300 only will be energized with alter-
nating current. The grid of triode (1381 will re-

. cefve 3 to 5 volts and with amplification in the
triode and input transformer {1362 approxi-
mately 70 volts will be applied to the grid of the
gas tube (1303. Thus, (CB) relay (2582 will be
operated and grounds will be applied over leads
“C,” “H” and “3” to cause the printing of these
three characters as a result of grounds “Gt,”
“G2” and “G3” from the printer circuit, the same
as for single dial area explained above. The re-
moval of ground from the four leads “A0,” “B2,”
“C4” and “D3” will release all relays and mag-
nets, and extinguish the gas tube by the opening
of its plate supply voltage.

When relay (A0) operated, the grid supply volt-
age for all amplifiers was changed from —48 volts
to —1.8 volts by connecting the point between
resistors 111038 and {104 to conductor (1108,
thus putting the tubes in a-condition for passing
60-cycle alternating current. The amplifier tubes
for operating the thirteen relays of Figs. 118 and
125, were left with a grid supply of —48 volts so
that all such grids were beyond cut-off, and any
coil enclosing lead “243” in area [ or other areas
would be blocked from causing the operation of
any of the thirteen sequence relays as a result
of alternating current over lead *“243.”

9.3 Multiarea office represented by two, one

or no digits

For these office numbers, the operation is the
same as for the single dial area explained above.

25.510 Cross-connection determination

The cross-connection scheme may be explained
by the help of Fig. 132. The thirteen relays of
Pigs. 118 and 125 are arranged in a coordinate
manner with the first digit characters of the
office name vertically above them and the second
digit characters of the office name horizontally
to the right thereof. Through the operation of
the relays (DB2) and (DC4#) one of the points
240 to 249 of the cross bar switches is rendered
active, in this case the point 243 since the relay
(DD3) is also operated. Now, if this point 243 is
connected to the (CB) relay the 243 will be trans-
lated to and printed as CH3. 1If, on the other
hand, it is connected to the (BC) relay then the
243 will be translated to and printed as BI3. It
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may be noted that nine combinations are possible,
as follows:

Relay | Translation
AA AQG3
BA BG3
CA ca3
AB AH3
BB BH3
CB CH3
AC Al
BC BI3
cC CI13

Where the area arrangement is employed using
the relays of the A group (Pigs. 100 and 101), all
thesz variations could be employed by threading

" the 243 conductor through selected coils. In the
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present case only two such combinations are
shown, as:

}{fg Relay | Translation | Coil
A0 | OB CH3 11300
Al | BC BI3 11200

By the same token, the two-digit office name
RE, which it was explained was produced by the
relays (DB71), (DC0) and (DD3) and by which
the cross bar switch of Fig. 116 activated the
lead 703 here connected to the cross-connecting
point {1800, is capable of a number of transla-
tions, as follows, the variations shown in the area
arrangement being included:

Area

Relay Relay | Transiation | Coil
AA PD
BA RD
CA SD
AB PE

A0 BB RE 11304
CB SE

Al AC DF 10001
BC RF

A9 CcC 8F 11900

Again, in the case of the single-digit office
where the relays (DBS), (DC0) and (X08) are
operated the translations may be as follows, in
this case only three being possible:

Area

Relay Relay

Translation | Coil

Al
A
A0

AF
BF
CF

11901
11902

w
X
Y 12000

It may be noted that from a practical stand-
point all the possible combinations will not be
used, since (1) there are more than enough and

(2) the translation has to be fitted to an office
name as:

CH for Chelsea
CI for Circle
PE for Pennsylvania,
RE for Rector or Regent
In the last case it might be:
RE7 for Regent 7 and
RE2 for Rector 2
26. Distributor cireuit
26.01 General operation
The distributor is a unit of Teletype mechanism
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designed to transmit teletypewriter signals at the
rate of 100 words or 600 characters & minute.

This mechanism consists of six cam-driven
contacts. These contacts are designated (Stop),
1, 2,3, 4 and 5, and are set in line, controlled
as to their time of closure by a set of cams on a
common shaft. :

The cam shaft is driven by an alternating cur-
rent synchronous motor (2611 which rotates at
1800 revolutions a minute. The motor is geared
to the cam shaft by a three-to-one reduction set
of gears, which causes the cam shaft to rotate
at 600 revolutions a minute.

The cam shaft is connected to the motor
through s toothed clutch, and when the dis-
tributor is at rest the clutch is held out of en-
gagement by the armature of a magnet, which
magnet when released causes & portion of the
cluteh to be cammed out of engagement, with
the second portion of the clutch, against the
tension of a spring.

When the distributor is at rest the (Stop)
contact is closed and the 1, 2,3,4and § contacts
are open. The distributor makes 1 revolution
to transmit one character to the printer. .

When it is desired to send a character, the
start magnet {2601 is energized, which causes the
clutch to engage and the cam shaft to begin to
rotate. Shortly after the cam shaft begins to
rotate the (Stop) contact opens, and it stays
open for a time of approximately .079 second, and
0132 second must elapse before the No. 1 con-
tact closes. Then the five contacts close in se-
quence each staying closed for approximately
0132 second. - If the start magnet is released
while this transmission is taking place, the cam
shaft will stop after the fifth pulse and the
(Stop) contact will close and stay closed. If, on
the other hand, the start magnet had not been
released, the stop contact will close for a time of
approximately .0198 second and then open again.

The (Stop) contact always closes the circuit
to the printer, but whether contacts 1 to 5 close
the circuit to the printer depends upon the posi-
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'trah;ze contacts are referred to as universal con-

These contacts are for the following purposes,
which have been explained under other figures.
The plain transfer is provided to actuate the
printer character sequence circuit, while the con-
tinuity contact is provided to lock the (PI) to
(P5) relays and to open their operating circuits
during the time that transmission is taking place
to the printer.

27. Printer circuit
27.01 General

The circuit of the printer is shown in Fig. 126
and the method of operation of this eircuit is
explained in sections 9 and 25.

28. Line pattern connector circuit, Pigs. 31, 32,
33, 39,40, 41, 46,47 and 48

28.01 General

The function of this circuit is to operate in
conjunction with the printer character count
circuit, to guide the grounds applied by the
printer character count circuit directly to the
printer code translator circuit or to other circuits
that will determine the character relay that is to
be operated. 'The order of leads to be grounded is
such that the printed characters will appear in
the proper sequence to form either a title or line
on the page or slip.

For a particular type of tape, the title se-
quence is determined by the setting of the tape
type switch 500 in Fig. 5, and by the operated
relays of Figs. 6 and 13. The sequence of char-
acters for a line is determined by the setting of
the tape type switch and the operated relays of
the entry class register circuit in addition to those
of the tape class connector circuit.

Referring to section 38, which shows the form
and make-up of the printed lines and titles for
the various forms of printing, the following table
shows the relays in this circuit that are con-
cerned with each line and title.

tion of the relays (PI) to (P5) in Fig. 94 as has 48
been explained in section 25. Relays used for titles
The time division of the .100 second rotating —
time of the cam shaft is, therefore, as follows:
: Type of Tape m 'l‘ltlon ]Tyma
Stop contact.. .0198 50
- start open interval - 0132
Vi X721« SO URUNIPRION NN B
Contact No. 1 - - 0132 O oAy MOT g\o,’?rm
Contact No. 2 - - 0132 DT E.%‘g ™
Contact No. 3. ———— 0132 1, TS5, T6
Contact No. 4 o 0132 T1, T12
Contact No, 5__._ - 0132 B3
Relays used for lines
TypeotTape | FELS! | femy | Line Tems Relay—8. A. Line Tens Relay—M. A.
Verbatim_ . _. VBL VBL
Summary..._.....-| Local._ ... MULI | L2, L1 12, L1
Extended...| MUL2 | L3, T4 L3
Pl oimmmaee etail .. RD | Li5, L21, L18 L15, L21, L16
Mess, Unit Detail-.| Detail.._____ MUDL | Li5, L21, L17 115, L21, 17, L1
BS... oo n etail . __ MUDL | L5, L21, L17 115, La1, L17, Ll
- NON-ANS.| ~ OB | L8, L22 Lis, 121, L2
Straddle.-.ooceues In. DET....| SL1 | L5, L8, L7, L8, L19, L20 1.5, 18, L7, L8, L19, L2
. SMU._.C SL2 | Ls, L6, L7, 18, L9 L5, I8, L7, L8, L9
‘Asnd D....| '8L3 | Ls, L6, L1, L12, L13 L5, L1, Li1, 112, 118
_____ SI4 | L5, 123, Li4, L7, 113 | L5, L3, Li4, L7, L13

Also associated with the shaft are two transfer
contacts, one a plain transfer and one a con-
tinuity contact. These transfer contacts are
actuated at the time the No. 1 contact makes
and releases at the time the No. 5 contact opens,
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It will be remembered from the description
of the printer character sequence circuit that two
grounded leads are always supplied to this cir-
cuit, one indicating the tens group, these leads
being designated “GRO” to “GRS8” and the
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other indicating the units group designated “(”
to “41.” The “11” lead is used only for straddile
inttial detail entries in multiple areas as will be
seen later.

The “T” lead (title) and “L” lead (line) from
ﬂwmﬂnﬁereontrolckcmtmzuidedtotms
circuit by other circuit elements to operate either
the title relays, or the line relays, depending upon
whether a title or a line is to be printed. Either
stltleora.linerelnyopemtedeonnectsslxleld.s
“GRO” fo “GRE” to operate either title tens
relays, or line tens relays as the case may be.
When a tens relay is operated, it connects the
unit leads “l”to“ll"totheultlmatepolntwhere
thechamtertobepdnt_edladetermined.

Intheca.seofverbatim,itlsnotnecesaryto
use a title or line relay as the number of char-
acters to be printed does not exceed ten. There-
fore, the (VBT) relay 4808 or the (VBL) relay
4808 is operated directly from the “T” and “L”
leadsandthetensleadsuenotused.

The following list shows the various tens relays
used for the different lines and titles, and the
leads which are grounded to operate the char-
acter relays in the code relay circuit, Pigs. 04, 95,
106, 107, 114, 115, 121 and 122,

Count | Vis Relay | Y.ead Used
Verbetten.... ... _ ... 1 VBT CRLF
2 VBT CRLY
3 VBT CRLY
5| ver | SRLT
BSummary Title.........__..____ 1 T9 CRLYF
2 9 CRLY
3 o] CRLF
4 TY CRLY
5 9 P1
7N | B
] ] 8P
9 Y C8M
10 iy C8n
11 T10 c8sn
13 T10 sp
13 T10 P4
i & | g
Toll Title. 1 T1 C810
] T1 C811
3 1 C813
4 T1 8P
5 1 ca13
[ T1 c814
7 T1 CB15
8 Ti C816
9 T1 8P
10 T1 C870
11 C8711
12 T2 CB872
13 T2 CR
14 ET
Message Unit Detail Title_.._____ 1 T1 C810
2 T1 C811
3 T1 C812
4 T1 8P
5 T1 C813
[ T C814
7 T1 C818
8 T1 C816
9 T1 8P
10 T1 C87
1 T3 csn
12 T3 C8n2
13 T3 )4
14 T3 M
15 T3 1Y
16 TS DASH
17 T3 D
18 T3 B
19 T3 T
3 # | &
Observing Title.._............____ 1 T1 C810
2 T1 C811
3 T1 ca1s
4 T1 8P
5 T1 CB13
[ T1 CBi4
7 ™ CB1I3
] T C818
] T1i 8p
10 Ti [o].7,]
n T8 osn
13 T8 osn
13 TS 8P
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Count | Via Relay | Lead Used
Observing Title—Continned i T L
. 15 TS I
16 TS N
17 . T8 ‘K
18 TS 8P
19 TS 0
2 TS B
2 Te 8
| T | SR
L] E
Btraddle Title......__________ 1 ™ CRLFP
2 T11 ORLYF
3 ™ CRLF
4 T CRLF
5 T11 P3
[] TI1 Ps
7 gy ¥l 8P
8 T11 c8n
9 Ti1 CB71
10 T C872
1 Ti12 8P
12 T12 P4
13 T12 CR
14 T12 ET
Verbatim Line...___._______ . 1 VBL C88s
2 VBL C860
3 VBL C8s1
4 VBL C862
5 VBI, C863
6 VBL Ca64
7 VBL CR
summer, ot sy e, ..| 3| 1L |
ummary, ntry Line__.__ 3
2 L2 C814
3 L2 C815
4 L2 C818
- 5 L2 8P
[ L2 Cs41
7 12 CB42
8 L2 C843
9 L2 C844
10 12 CR
oy, etz | B | B
E n . 813
! 2 13 C814
3 3 CB15
4 L3 CB816
5 L3 8p
13 L3 C841
7 13 CB42
8 13 C843
9 I3 C844
10 L3 Bp
11 14 C8s1
12 14 C852
13 14 C853
4 14 C854
15 I4 CR
16 14 EL
‘Toll Line, Single Ares._.__.______ 1 L1s C82s
2 L1s C822
3 Lis 8P
4 L13 CB2
5 Lis C8n
[ Lis 8P
7 L1s C8zy
8 L1s C8M
9 Li1s 8p
10 L1s a1
11 L21 G2
12 L21 ¢
13 L2t 8p
14 L21 C840
15 L21 C841
18 21 CS342
17 L2t CB45
18 L1 CB46
)] La 8P
2 L2t cas
2 Lie C852
B I | B
8 E
Toll Line, Multiple Area... .____ 1 L1 C825
2 L1s CB22
3 L1s BP
4 Lis C526
5 L1s C823
-] 11§ 8p
7 L1s CB27
8 L1s C824
9 L1s 3p
10 L1s 8P
1 L CB30
12 L1 sp
13 L2t a1
14 Ln a2
13 L G3
16 Ln Sp
17 L2 CB40
18 L C841
19 L C842
0 L2 CB45
. L1s CB48
2 L1e 8P
3 L1s CBs1
M L1s C8s2
% Li8 CR
2 Lis EL
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Count

Via Relay | Lead Used Count | Vias Relay | Lead Used
Straddle Initial Detafl Lin
Mem. Unit Det. and Observing e
Line, Bingle Aven. ..o 1 115 csas 5 2 Oingledrea... ... 1 L5 o845
2 115 822 2 L5 gp
3 L1s 8P 3 Ls C358
A L15 ca% 4 Ls C851
5 115 csn 5 Ls C852
6 L15 8P 8 Ls 8p
7 115 CazZ 7 L5 0853
8 L5 cs% 10 8 Ls C854
9 L15 SP 4 Ls sp
10 L1s a1 10 L5 C8366
11 in a2 1 18 CB67
12 La G3 12 14 8P
13 § %71 8P 13 18 C861
in in C840 14 Ls C8e2
1B 12 o841 15 18 8P
16 La csz I8 18 18 C863
17 La1 C845 17 1s O864
‘ 18 L C846 18 16 8P
19 La 8P 19 L8 8p
0 Lat C8st 2 18 8p
2 117 0853 a L7 8P
7 L17 8P 22 17 8p
z L17 CEB - og z 17 8P
H Lz CB54 L H 7 8P .
% Li17 SP 25 L7 8p
% L7 o855 2 17 8P
7 Li7 OR z L7 8p
-} 117 EL 2 L 13
Mess, Unit Det. and Observing 30 L7 8
Line, Multiple Aves__...___.____ | 1 L1s C825 o5 31 L8 SII:
2 L1s 0822 32 L8 8P
3 L1s SP 33 18 C810
4 L1s 828 34 L8 C811
5| 118 C823 35 I8 ca12
6 Lis SP 36 18 8P
7 Lis C8z7 37 Ls cs13
8 L1s C8M 38 L8 CB14
9 L15 SP - 30 30 L8 CB15
10 L5 sp 40 is C818
1 731 C830 41 Lio 8P
Bl | & 8 1o | &
cs
14 L2 a2 44 L19 Sl»"21
HIE HE al Bl om
: 19 cS
17 121 cs 35 47 Lio §p
18 L OB41 48 119 Gl
A 8 | &
21 L7 CS46 51 L2o Sra'
zn 17 8P 52 120 CS40
2 L7 o851 - 53 ) G841
M L17 C852 40 54 L20 G842
'3 L7 8P : 55 L2 C845
28 117 C 56 L2 C846
B b | o i B &
7 20
0 117 O8s55 S8traddle Initial Detail Line, Mul- EL
20 17 OR tiple Area______ ... ____ 1 Ls [o]:113
31 11 EL e 2 Ls se
Non-Answered Obweerving Line, 8%
Single Ares 1 L18 C835 5 Is 8225
2 L18 C822 8 L5
3 118 SP 7 L5 o
4 Lis C82 8 L5 82?3
5 ﬁg o5z 9 L5 SP
7 Li8 8P 50 i o el
8 118 SP 12 16 SP
° 118 8P 1B 18 CS61
10 Lis a1 14 16 Cs62
u Lz G2 15 18
SP
Bl 2 | & vl | 8%
14 in Os# 58 18 16 St
15 in OB41 19 is Sp
18 1n G843 2 16 Sp
17 in 0845 2
18 122 O848 2 7 o
) 19 in CR ] 17 55
2 in EL 2 % sp
Non-Answered Observing Line, 8P
Multiple Area_________ ] 1| ws | cos 90 B B 3
2| s | Osm = : 5
3 Li8 SP L7 sp
4] Lis | osms Bl &
5 118 oSz L7 gp
: s o8 31 L8 BP
g s H3 32 L8 SP
H s 13 a5 33 18 cs10
8 Lis | g2 34 I8 ésan
o +H 4 35 18 C812
n In C8% 3 Ls P
n a o8 37 is gs13
|1 B = - 3 18 csu
| In | a3 o 18 P
1 = a 70 is Cs18
] Ln o a1 L19 P
17 La C840 2 L1 P
m 1 e 3 L9 cs21
19 a1 C84z u L1 sP
4 3 Sea 45 L1o csz
X a por] 48 Lo 0829
z B’ Py 7 L9 8P
zl In XL [ #° L sp
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Vi Relay | Lead Used

Btreddle Initial Detail Line, Ma)
tiple Area—Continued

8traddle Mees. Unit Initial Line..

Straddle Answer-Disconnect Line.

ocmuoorw-E2BERJRLTURCRS

21

SLELSEEERYRERBILBVRNRERIY

L19
Lis

e R N A T A

10

15

40

55

65

70

75

Count | Via Relay | Lead Usod
Straddle Answer-Disconnect
Line—Continted 47 L3 CR
Straddle Timing Entry Line 2| O
2 LS 8p
3 LS C8s6
4 15 C8s1
8 LS C8s2
s LS 8p
7 LS c8s3
8 LS [of: 2%
9 LS 8p
10 L5 C8es
1 L3 C8e7
T 12 LB ap
13 L C8s1
14 LB CBe2
15 L 8p
16 L3 [0 <]
17 L C864
18 LB sp
19 Ls C820
0 L3 C821
n Li4 Cc822
2 Li4 BP
b <] L4 8P
24 L14 8p
2 L14 8P
2 Li4 8p
27 L4 8p
3 L4 8P
2 L4 8P
k] Li4 8P
31 14 8p
32 L 8p
33 L7 8p
u T 8p
35 L7 8P
3 L7 8P
37 L7 8P
a8 Ly BP
% L7 P
40 L7 8P
41 L13 BP
42 113 8P
43 L13 8P
“ L13 8p
45 L13 [o]:v ]
44 L13 C829
47 L13 CR
48 L13 EL
We will examine a typical title and line in de-

tall, in order to show the general operation of
this circuit.

28.02 Typical title

Summary title

The (MUT) relay 4100 is operated over the
““T” lead 4810 from the printer control circuit.
With this (MUT) relay operated and ground
being present on the “GR#$” lead from the back
contact of armature 2 of (GI9) relay 3500, (T9)
relay 4603 operates. When relay (T9) operates,
ground being present on lead “I,” the (CRLF)
relay 12108 is operated to send the carriage re-
turn line feed signal to the printer. The unit
leads “2" to “4” are connected in sequence to the
(CRLF) relay by the grounding of leads “2,” “3”
and “4,” When this group of line feeds is in the
printer, the paper is in the proper position for a
new page. The “8,” “8” and “I1” leads are then
guided via the office switch 1202 to print the office
name. Lead “8” is connected to the (SP) relay
12102 to space the printer once, and leads “§”
and “18” are connected via leads “CS18” and
“C81(” to the month translator circult, Figs. 51
and 52, to print the first two letters of the month.

(T9) relay 4683 is then released by the ground
being withdrawn from the lead “GR0.” The
ground is then placed on lead “GRI{0” through
the operation of (G18) relay 35808 which causes
the operation of (T10) relay 4604. The “{” lead
prints the last letter of the month, and lead *“2”
causes a space. Lead “3” prints the round
numeral via the round switch 2002, ILead “4” re-
turns the carriage and causes the line count cir-
cutt to register, and lead “8” indicates to the
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printer control circuit that the title is coxnplete
by operating (ET) relay 49i1.

28.03 'Typical line

Local message unit entry

The (MULI1) relay 4100 is operated over the
“L” lead 4913 from the printer control circuit.
With the (MULI) relay operated, the ground on
lead “GR0” causes the operation of (L2) relay
3200. Leads “I,” “2,” “3” and “4” are guided
through the N‘o 1 storage circuit to print the di-
rectory number, lead “8” causes a space to be
printed, leads “8,” “1,” “8” and “8” via the No.
4 storage circuit cause the printing of the local
message units, and lead “10” causes the return
of the carriage and the registry of the linc count,
Relay (L2) is released and (L) relay 320( oper-
ated over lead “GRI10.” Lead “iI” now indicates

that the line is complete by operating (EL) relay

4901.

29. Month translator circuit, Figs. 51 and 52
29.01 Operation of the circuit

The month which is used in all titles, is set up
on two switches 2000 and 2001 on the panel.
These switches are known as the month tens
which has two points, and the month units which
has ten points. The twelve months may thus be
represented by two digits, which must be trans-
lated into an abbreviation of the particular
month in accordance with the following table:

Abbre-
viation

If the month tens switch is set on'the 0 posi-
tion (MTB) relay 5100 will be operated via con-
tacts on (MTA) relay 510f. With this relay
(MTB) operated, the position of the month units
switch will determine which of the month relays
(JAN) to (SEP) is operated, the 0 point not be-
ing active.

If the month tens switch 2000 is'set on 1, then
(MTC) relay 5102 will be operated via the con-
tacts of (MTA) relay 5i01. With relay (MTC)
operated, 0, 1 and 2 will be available on the units
switch to operate one of the relays (OCT), (NOV)
or (DEC),

Three sequence Ieads extending from Figs. 31,
39 and 46 to Fig. 52 are provided, ‘“CS710,”
“CST1” and “CS72,” which when grounded in this
order, will print the characters represented by
the month relay operated, by operating corre-
sponding relays in the printer code relay circuit.

Leads “TAIl” and “TBI” via the tape class
connector circuit form part of the title locking
circuit for the printer control circuit. As long
as these leads are closed, -the same title will be
repeated whenever a new title is required. Open-
ing of these leads causes the printing of a new
title. In printing slips, a change in month must
be made, and the change in month must cause
a new title to be printed.

As described in connection with the No. 2 stor-
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age circult in the last reund of a month, this
round will lap over the new month, and whenever
0 appears in the tens digit of the day of the
month, the month must be changed to the suc-
ceeding one. Two leads are provided from the No.
2 storage circuit to this circuit, one the “CM”
Iead which indicates a change to a new month,
and the “NC” lead which indicates no change or a
change back to the old month.

If lead “CM” is grounded (MTCM) relay 5103
will operate. Relay (MTCM) operated will oper-
ate (MTA) relay 5101. Relay (MTA) operated
will substitute (MTD) relay 5200 and (MTE) re-
lay 5201 for (MTB) relay 5100 and (MTC) relay
5102, and relay (MTD) or (MTE) will operate
depending upon the position of the month tens
switch, Relay (MTD) operated will connect the
contacts of the month units switch to the (FEB)
to (OCT) relays instead of the (JAN) to (SEP)
relays, or relay (MTE) operated will connect to
the (NOV) to (JAN) relays instead of the (OCT)
to (DEC) relays. Hence, any month that has
been set up will be advanced one month.

(MTCM) relay 5103 operated:

1. Operated (MTA) relay 5101 as just described.

2. Operated (MTF) relay 5105 which locks on its
secondary winding to (MTNC) relay 5(08 re-
leased.

3. Opened the locking circuit for (MTG) relay
5202.

4. Grounded “MCK” check lead 5204 for use with
the No. 2 storage circuit.

Assuming that (MTH) relay 5203 was released,
then leads “TAl” and ‘““TBi” are open, and a new
title is required. At the end of the title, lead
“L03” will be grounded by the printer control
circuit through the operation of (ET) relay 4911
which will cause (MTH) relay 5203 to operate
and lock under the control of (MTF) relay 5105
which is operated.

Relay (MTH) operated:

1. Removes battery from the primary windings
of both relays (MTF) and (MTG).

2. Locks to relay (MTG) or (MTF) whichever is
operated.

3. Closes leads “TAl” and “TBI” to lock out the
title change in the printer control circuit.

When the registration in the No. 2 storage cir-
cuit is removed, (MTCM) relay 5103 will release,
but (MTF) relay 5105 will remain locked to
(MTNC) relay 5(04 and (MTH) relay 5203 will
remain locked to (MTF) relay 5405.

If the next registration again operates relay
(MTCM), relays (MTF) and (MTH) remain op-
erated and no new title is inserted.

If, however, the next time registered in the No.
2 storage circuit is such as to ground the “NC”
lead 5104, relay (MTNC) will operate. Relay
(MTINC) operated will cause the release of relay
(MTF), but relay (MTG) will not operate be-
cause the battery is off at relay (MTH). When
relay (MTF) releases, relay (MTH) will release.
When relay (MTH) releases, relay (MTG) will
operate and lock to relay (MTCM) released.
Leads “TAl” and “TBI” will open and cause a
new title to be printed. At the end of the title,
ground on lead “L03” will again operate relay
(MTH) which will now lock to relay (MTG).

This arrangement insures that relay (MTH)
releases before relay (MTG) operates, likewise
the relay (MTH) releases before the relay (MTF)
operates.,
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A check ground will only be applied to lead
“MCK” when the proper memory relay (MTF)
or (MTQG) is operated. Thus, a memory is pro-
vided of the condition previously set up.

30. Storage circult No. 1, Figs. 58, 59, 70, 71, 82
and 83
~ 30.01 Operation of the circuit

This circuit is used to store the information re-
ceived from the automatic accountmg system tape
in the following entries:

Line { of the detail entry

Line | of the non-answered entry

Line | of the loca] message unit entry

Line | of the local and extended message unit
en

mnet:yof the straddle initial detail entry

Line 3 of the straddle initial message unit entry

In the case of the printing of the toll, message
unit detail and observing tapes which use both
the detail and non-answered entries, the infor-
mation contained therein is used to govern the
title of the printed slips and, therefore, must be
memorized in order to determine when a new title
and new slip are required.

The circuit function is, therefore, to receive the
“office” and “directory number” information from
the reader relays, to provide a means for the
proper guidance of the printing sequence leads,
to print the proper information and under some
conditions to memorize the condition that has
been set up, and indicate to other circuits when
a change of information takes place.

This storage circuit is brought into use by the
operation of (S1A) relay 5800, (SIB) relay 8200
and (SIC) relay 8201 from ground, from the
reader line count circuit, guided by the entry class
register circuit. The count circuit paths are de-
termined by the setting of the tape type switch
500, by the operated relays in the tape class con-
nector circuit and by the identification of the
entry in the reading relay translator circuit.

The operation of these relays connects the B, C,
D, E-and F groups of reading relays with five leads
each to twenty-five relays in this circuit. These
twenty-five relays are in five groups of five relays
each:

. (81B0) to (SIBD)
(81C0) to (8ICTH
(StD0) to (SIDT)
(SIE0) to (SIET)
(SIF0) to (SIFD)

In each group of five leads from the reading re-
1ays ground will be present on two and only two
of the leads. Therefore, in each of the above
groups of five relays, two and only two relays will
operate.. These relays when operated will lock at
their armature 3 and front contact to the printer
control circuit, the B, C and D groups over lead
“LKA” and the E and F groups over lead “LKB,”
both grounded at a back contact of (UNLK) relay
5602,

The two relays operated represent one numeral
from 0 to 9 depending upon the particular two
relays operated in accordance with. the code
previously described. It is necessary here, that
this two-out-of-five code be decoded to indicate
the particular digit registered.

Each of these relays is equipped with g contact
to ground to which a lamp can be connected by a
relay in the lamp connector circuit for the pur-
pose:of reading the combination present in these
relays.
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We will examine the relays (S1B0) to (8/B0),
by way of example, since the other four groups
act in exactly the same manner.

The digit 1 is represented by the operation of
(SIB8) relay 8801 and (S{BI) relay §802. In any
group of five relays where two out of five relays
operated are taken to represent one of the possi-
ble ten combinations, it follows axiomatically,
that the same number of combinations of three
relays released will also represent the same com-
binations. Therefore, with relays (0) and (f) op-
erated a circuit is complete from ground on the
armature 6 and back contact of (SIBT) relay 5900
via armature T and back contact on (SiB4) relay
5901, armature T and back contact on (SIB2)
relay 5803, armature T and front contact on
(S1BI1) relay 5802, armature 6 and front contact
on (8IB0) relay 580! to operate (SIBB) relay
5804 to battery through a contact on (SIBY) re-
lay 8902. This operated (SIBB) relay locks on
its secondary winding, through back contacts of
relays (SiB2), (SIB4) and (SIBT) to the origi-
nal operating ground.

Similar operating and locking paths are avail-
able for the other nine relays (S1BA) to (SIBK)
for the other nine combinations of the five relays
(81B0) to (SIBT). When any combination of
two relays is operated, there is one operating path
and one locking path for only one of the relays
(SIBA) to (SIBK), therefore, only one of these
relays can operate and lock.

This action is true for all the units B, C, D, E
and F.

Let us assume, for descriptive purposes, that
line { of the detail entry is being stored, there
is a numeral representing the directory num-
ber in groups C, D, E and F. Therefore, when
all the numerals are stored, there are two re-
lays operated in each group of five relays and
one each in each group of ten storing relays.
The office and directory number is now stored.
When one of the (SIBA) to (SIBK) storing
relays in each group is operated, a common re-
lay in each group represented by the (SIBX)
relay 5903 in the B group is operated. There-
fore, when all the numerals are completely
stored, five of these relays will be operated,
which will close a circuit from ground 8302
on lead “B” of group F, through the similar re-
lays in all other groups, and out of this circuit
through the armature { and front contact of
(81C) relay 8201 on lead “SIC” to the entry
closs register circuit. Thus, the “SIC” lead is
the check lead for indicating to the reader con-

5 trol circuit and the reader line count circuit

that five digits have been registered in the stor-
age circuit, and that the count may progress
to the next line. When the count circuit pro-
gresses, (SIA) relay 5800, (SIB) relay 8200 and
(SIC) relay 820{ release, leaving the operated
relays in this circuit locked to the printer con-
trol circuit on leads “LKA” and “LKB.” The
“SiC” lead also indicates to the printer control
circuit that enough information from an entry
has been stored for the printing to start, that
is, if this storage circuit receives the informa-
tion that is required for the beginning of the
printing of an entry. The entry class register
circuit determines how much information is
required before printing can start.

In order to accomplish the printing of the
characters, leads “C810” to “CSI16” must be
grounded in order, one at a time by the printer
character sequence circuit. Arranging the or-
der of the leads takes place in the line pattern
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connector circuit. The “CSI1” to “CSI6” leads
connect directly to the line pattern clrcuit but
the “CS810” lead is carried through the printer
control circuit where in titling slips, it is closed
only if the slip is in position to receive the title
» informaton. The' counting grounds for the
~*Cs10,” “CsSit” and “CSi2” leads are guided
via (S1BX) relay 5903 operated and the one oper-
“ated relay (SIBA) to (SIBK), which repre-
sents the office, via the marker group translator,
- Fig. 28, where the office is interpreted into its
name, to the character relays of the printer
code relay circuit. The counting grounds for
the “CS13,” “CSi4,” “CS15” and “CSI6” leads
are guided via operated (SICX) relay 1100, re-
lays (SIDX), (SIEX) and (SIFX), respectively,
through one relay operated in each of the four
groups (SICA) to (SICK), (SIDA) to (SIDK),
(SIEA) to (SIEK) and (S{FA) to (SIFK), to
the numerical leads to the printer code trans-
lator circuit, which controls the printing of
the four directory digits,

Any relay operated in the storing relays of all
the groups, grounds “G"” lead 4904 to the
printer control circuit to lock the (IN) relay
4902 in that circuit until all operated relays in
this and 211 other storage circuits required for
the entry are released. Ground on lead “1.02”
operates (SiL) relay 8300 which in turn oper-
ates (SIBY) relay 5902, (SICY) relay 1101, re-
lays {SiDY), (SIEY) and (SIFY) which lock
under the control of the one associated (SIA)
to (SIK) relay that is operated.

The (SIBY) relay 5902 operated removes bat-
tery from the (SIBA) to (SIBK) relays but the
one operated relay remains locked to the closed
path in the (SiB#) to (SIBT) relays and par-
tially closes the “TB” and “TBI” leads. The
similar relays in the C, D, E and F groups simi-
larly lock up and cut off battery, and the con-
tacts of the four relays complete the closure of
the “TB” and “TBI” leads in this circuit.

The circuit of the “TB” and “TBI” leads holds
the (LK) relay.4912 and (SW) relay 4905 oper-
ated, thus preventing a new title from being
printed as long as these leads remain intact.

When the printing of the whole detailed entry
we.-have under contemplation Is completed,
ground is removed from the “LKA” and “LKB”
leads through the operation of (UNLK) relay

5602 which releases all the storing relays in the

five groups and the (SIBX) and similar relays.
It will be noted, however, that the locking circuit
of the operated numeral relay in the five groups
is not disturbed by the release of these relays as
they were locked to relays already released.
Therefore, the circuit of the “TB” and “TB{” leads
remains undisturbed, and relay (SIBY) and simi-
lar relays remain operated. Now a new entry is
stored in this circuit from another detail entry.
If the numerals are the same in each of the five
groups, the “ITB” and “IBi” leads remain closed
in this circuit and no title is printed.

If, however, the new entry had a different office
or a different directory number, in other words, a
difference in any one of the digits, let us assume
that it is in the office digit, group B, then the
locking circuit for the relay that was operated is
opened. and it releases, rel>asing relay (SIBY).
The new numeral relay cannot operate until relay
(SIBY) is released. Therefore, the “TB” and
“TBIi” leads are opened, indicating that a new
title is required. The printing cycle previously
described is, therefore, repeated and this may
occur from any one of the five digits. This cir-

10
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cuit can, therefore, memorize any one of the
ten thousand numbers representing the directory
numbers and any one of ten offices.

It will be noted that all the “CSi0” to “CSI6”
leads are normally connected via the (StBX)
and similar relays to a lead via a normally open
contact on (SIS) relay 8203 to the “Star’ lead
to the printer code relay circuit. Again looking
at relays (S1B8#) to (SIBT) if one or three of
these relays were operated, instead of two relays,

- relay (SI1BX) would not operate and the check
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lead “SIC” would not be grounded and the
printer control circuit would not receive a check.

This condition -has probably become apparent
in the reading relay circuit causing the circuit
to stop. However, if not, the failure to close
lead “SIC” will stop the circuit and cause a
time-out alarm. The (Reader step) key 2607
may be operated momentarily providing an arti-
flcial check which permits the reader control cir-
cuit to proceed to the next line and to advance
the reader line count circuit. This emergency
start causes the reader control circuit to con-
nect lead “SIB” to lead “St” via contacts of
(EM) relay 2608 causing (SIS) relay 8203 to
operate and lock to the “LKB” lead. The oper-
ation of relay (SIS) closes the “Star” lead so that
if ground is applied to a “CS” lead of which the
associated (SIBX) or similar relay is not oper-
ated, g star will be printed.

-If there is a discontinuity in one of the “CS”
leads, printing will cease, the circuit will time
out the (Falls to print) lamp 2513 will light to
indicate that fact. The ecircuit can be started
up and a star printed by operating the (Emerg.
PTR start) key 12734 which operates the (Star)
code relay directly.

The groups of relays in this circuit can be
used for printing when no memory is required, -
as they are used in the summary and straddle
applications. The circuit, however, acts in ex-
actly the same way except that the “TB” and
“TBI” leads are controlled in the tape class
connector circuit so that control of the title is
not at such time in this circuit.

In the summary applications, the B group is
not used to print, but only to check in the zero
or one in this group.

The lines that are registered in this circuit
for the different entries contain information as
given bhelow.

Entry B c »p E F |Eny
Detall ... f))gc& (4-Digit Directory Number) 1
Non-Ans_.._...... 8?103 (4-Digit Directory Number) 1

0
Tocal MU_______. 4 0 (4-Digit Directory Number) 1
Ext. MU__._______ 1 (4-Digit Directory Number) 1
8. Int. DET_ __...__ 8&(33 (4-Digit Directory Number) 3
S.MUInt_..._____ g?cg (4-Digit Directory Number) 3
0 .

31. Storage circuit No. 2, Figs. 53, 54, 60, 61, 72,
73, 84 and 85
31.01 GCeneral .
This circuit is used to store the information
recelved from the automatic accounting system
lines in the following entries:

Line 2 of the detail entry

Line 2 of the non-answered entry

Line # of the straddle initial detall entry

Line 4 of the straddle initial message unit entry
Line § of the straddle answer-disconnect entry

T8 Line 3 of the straddle timing entry.
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Line 2 of the detail and non-answered entries
governs the registration of the time, which must
be converted from a flve-character tape regis-
tration to a six-digit registration for printing.

Line 4 of the straddle detail and message unit
initial entries registers the message billing index
in the C digit and the straddle charge index in
the F digit. -

Line § of the answer-disconnect straddle entry
records the timed release index in digit E and
the straddle charge index in the F digit.

Line 3 of the straddle timing entry records
the minutes in digits B, C and D, the timed re-
lease index in digit E, while the straddle charge
index is registered in digit F.

The digits are recorded in five groups of five
relays each, denoted as groups B, C, D, E and F.

The B group of this figure consists of five basic

relays (82B0), (82Bf(), (82B2), (82B4) and
(82B1), with two extra relays, the (82BX) and
(82BW) relays, which are the check relays.
" This storage circuit is brought into use by the
operation of (S2A) relay 5300, (S2B) relay 1200
and (S2C) relay 8400 from ground in the reader
line count circuit guided through the entry class
register circuit. The count circuit paths are
determined by the setting of the tape type switch
500, by the operated relays in the tape class con-
nector circuit and by the identification of the
entry in the reading relay translator circuit.
The operation of these relays connects the B, C,
D, E and F groups of reading relays with five
leads each to the five groups of five relays in this
circuit. Each of these twenty-five register re-
lays is equipped with-a contact to which a lamp
may be connected by a relay in the lamp con-
nector circuit for the purpose of reading the
combination present in these relays.

These groups of flve relays contain a basic
check which in the B group begins at ground on
armature & of (S2B2) relay 5383 and comprises
armatures § and 6 of (S?B1) relay §382, arma-
tures 2, § and 9 of (S2B0) relay 8301, armatures
4 and § of (S2B71) relay 840f and armature § of
(S2B4) relay 5400 to the winding of (S2BX) relay
$402. This circuit is so arranged that relay
(S2BX) can operate only when two and only
two of the five relays are operated. Relay
(82BX) operated, operates (S2BW) relay §403.

Relay (S2BW) connects the character sequence 5

lead to the groups of relays. This relay serves
the purpose of keeping the leads to the printer
code translator circuit separated under all con-
ditions except when a proper numeral is reg-
istered in the group of relays.

In tracing this circuit, it will be noted that
if all five relays are released, the-circuit for relay
(S2BX) is open at the contacts of the (82BIl)
relay 5302, therefore relay (82BX) cannot op-
erate if all the flve relays are released. If, how-
ever, two and only two relays are operated a cir-
cuit can be traced which will operate relay
(S2BX). If, however, there are only one, or
three or more relays operated, there is no cir-
cuit for relay (S2BX).

When relays (S2BX) and (S2BW) are op-
erated, separate circuits are made available
through the left-hand side of the group for the
ten digits 0 to 9, and on-the right-hand side
other circuits are made available by means of
which relays may be operated or direct connec-
tion can be made to the relays of the printer
code relay circuit.

When all the groups of this storage circuit
have been satisfled, all the relays (S1BW),
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(82CW), (82DW), (S2EW) and (82FW) will be
operated, and a circuit will be complete from
ground received over the “B” lead from either
the tape class connector circuit or the reading
relay translator circuit to the “S82C” lead to the
entry class register circuit. Thus, the “S2C" lead
18 the check lead for indicating to the reader
control circuit that five digits have been reg-
istered in this storage circuit and that the reader
may be advanced to the next line. When the
reader line count circult progresses, relays (82A),
(82B) and (S2C) release, leaving the operated
relays in this circuit locked to leads “LKA” and
“LKB” grounded at (UNLK) relay 5622. The
“82C” lead also indicates to the printer control
circuit when this line is required to determine
the title, that enough information has been stored
for the printing to start.

The explanation for the B group of relays in
this circuit will serve for the rest of the groups
and for all the other groups in the Nos. 3, 4, 5
and 6 storage circuits. The circuits of these
groups will differ in detafl, but essentially they
perform the same function in the various storage
circuits.

31.02 The use of this circuit to register the

time

When this circuit is used to register line 2 of
the detail and non-answered entries, it recelves
the day, hour and minute in five digits which
must be translated so as to print six digits.

To completely describe this time translation,
some consideration must be given to the method
of entering the day, hour and minute in the tape
on a five-digit basis. At the computer stage in
the accounting office, the day, hour and minute
which were received from the central office tape
in six digits, is compressed into five digits in the
following manner.

The six digits that are received by the com-
puter are the day tens, day units, hour tens, hour
units, minute tens and the minute units, an ex-
ample of which would be 10, 14, 23 or the tenth
day, fourteenth hour and twenty-third minute.
The day, hour and minute units are entered in the
D, E and F digits exactly as is. The day tens,
hour tens and the minute tens are compressed
into two digits and entered into the B and C
digits, in the following manner and in accordance
with the following table:

®Ez | %z
oo o e 8
S af & Bk w | =
| =5 2z |8l215
2 gty S |EE
W= Se = [
i~ SmE Sg8 (R IT g
2| EfS ExZZ (2|2 1E
| ] © <l N
Tape Code Digit. _..__. A B C DIE{F
Start Time Line.._.___. (o}
olol1lziafol1]e
110y 1 12313415
2101112136178
Minute Tens_._._______ 315|617 |8]0|1]2
451671813415
5(5]6{7 8678
0[1f2i3|0{1]2
Day Tens |Hour Tens

The interpretation of this arrangement is as
follows. The tens of the hour is always limited
t00,10r2. The C digit will, therefore, be 0, 3 or 6
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if the hour tens is 0. It will be 1, 4 or 7 if the
hour tens is 1, or it will be 2, 5 or 8 if the hour tens
is 2.- Which of these is used will be determined
by the minute tens which may be 0, 1, 2, 3, 4
~or 5. The C digit is, therefore, determined
by the correlation of the hour and minute tens
in accordance with the table. For instance, tak-
ing the time mentioned before 10, 14, 23, the
hour tens is 1, therefore, the C digit will be 1, 4 or

7, the minute tens is 2, therefore, the C digit will

be 7. .

Now for the B digit. If the minute tens is 0, 1
or 2, the B digit will be 0, 1, 2, or 3, and if the
mlnutetensiss 4 or 5, the B digit will be 5,6, 7
or 8. Which one of these is used is determined by
the day tens.

Now in the case in point, the minute tens is 2,
therefore, the B digit will be 0, 1, 2 or 3. The
day tens in the example is 1, therefore, the B
digit will be 1. The time 10, 14, 23 translated to
five digits is, therefore, 17043. It is in this form
that this circuit receives the time. To print this
time, however, the five-digit number must be con-
verted back to the original six-digit number.

31.03 Translation of five digits to six digits

Now, if the B digit is 0, 1, 2 or 3, the minute
tens must be 0, 1 or 2 and if the B digit is 5, 6, 7
or 8, the minute tens must be 3, 4 or 5. In our
typical case, the B digit is 1, and, therefore, the
minute tens is either 0, 1 or 2. The C digit is 7,
and, therefore, from the table, the minute tens
is 2 and the hour tensis 1. Because the B digit is
1, the day tens is I.

31.04» Operation of the time translator circuit

The sequence circuit leads for the printing of
the time will be in the following order: “CS25”
to print the day tens, “CS22” to print the day
units, “CS26” to print the hour tens, “CS23” to
print the hour units, “CS27” to print the minute
tens and “CS24” to print the minute units.

The digit registered in the B group will cause
the operation of one of the relays, (S2BA) to
(S2BJ), there being eight of these relays because
numerals 4 and 9 are not used, and the relaysiare
operated from ground on the armature 3 and
front contact of the (S2BX) relay 5402.

If either 0 or 5 is present in this digit, lead
“CS25” will be routed to cause the printing of the
zero character, 1 or 6 would print 1, while 2 or 7
would print 2, and the 3 or 8 would print 3.

The character present in the B digit will gov-
ern what is printed in the minyte tens. If 0, 1,
2 or 3 is present in digit B, either 0, 1 or 2 would
be printed for the minute tens, while 5,6, 7 or 8 in
digit B would print 3, 4 or 5. Therefore, if relays
(S2BF), (S2BG), (S2BH) or (S2BJ) are oper-
ated, (S2C2) relay 6000 will be operated, but if
relays (S2BA), (S2BB), (S2BC) or (S2BD) are
operated, relay (S2CZ) will not he operated.

The C digit stored in the C group will operate
one of the (S2CA) to S2CJ) relays, one of nine
relays as the numeral 9 is not used. Lead “CS26”
will be directed via the operated relay to print
0, 1, or 2 the hour tens. It will print 0if 0,3 or 6
is registered; 1 if 1, 4 or 7 is registered and 2 if 2,
5 or 8 is registered. ‘

Lead “CS21” is routed via the (S2CA) to
(82CJ) relays and relay (S2CZ) to print 0, 1, 2,
3,4 or 5 for the minute tens. If relay (S2CZ) is
unoperated, 0, 1 or 2 in digit C will print 0, a 3, 4
or 5 will print 1 and a 6, 7 or 8 will print 2. If
relay (S2CZ) is operated, 0, 1 or 2 will print 3, a
3,4 or 5 will print 4 and a 6, 7 or 8 will print 5.
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Thus, the|two digits B and C are converted to
three digits properly placed.

Each of the six leads “CS25,” “CS22,” “CS286,”
“CS23,” “CS271” and “CS24” are routed through
transfer contacts on relays (S2BY), (S81DX),
(S2CY), (S2EX) and (S82FX), which will oper-
ate only when two of the register relays are op-
erated in each group. These relays remove the
sequence “CS” leads from the “Star” lead to the
printer code translator circuit, and route them
through the circuits previously described.

If one of these groups does not check, the “CS”
lead involved will be connected to the “Star’ lead
which is open at the contacts of relay (S28).

If one of these groups does not check, the
“S2C” lead to the entry class register circuit
will not receive the ground from this circuit de-
rived over lead B. This condition has probably
become apparent in the reader relay circuit, caus-
ing the circuit to stop. However, if not, the fail-
ure to close lead “S2C” will stop the circuit op-
eration and cause a time-out alarm.

The (Reader Step) key 2807 is operated mo-

mentarily providing an artificial check which
permits the reader control circuit to proceed to
the next line and to advance the reader. Relay
(S28) will operate and lock to lead “LKB.” 'The °
operation of this relay will cause stars to be
printed by those “CS” leads associated with the
groups that do not check.
. If there is g discontinuity in one of the “CS”
leads, printing will cease, the circuit will time
out and the (Fails to print) lamp 2513 will light
to indicate the fact. The circuit can be started
up and a star printed by operating the (Emerg.
PTR start) key 12734 which operates the Star
code relay directly.

31.05 Time control of month translator

In the last round of the month, that round will
lap over into the new month. Any entries, there-
fore, which are made in the new month, should
have a new title showing the new month.

The time circuit must, therefore, recognize
when the time entry is in the new month, or in
other words, when the day tens is zero.

Relay (S2BA) operates when 0 is in the B digit
and relay (S2BF) is operated when 5 is in the B
digit. Both of these relays indicate a day tens
unit of zero and all the other relays in this group
indicate a day in the old month.

If either relay (S2BA) or (S2BF) is operated,
ground is placed on the “CM” lead to the month
translator circuit to operate g relay in that circuit
to advance the month and to remember that it
has advanced. The operation of any of the other
relays in this group grounds lead “NC” to the
month translator circuit which indicates to that
circult that no change must take place, or if a
change has taken place, it must be changed back.
This action, of course, is only effective when the
round switch is in the last round position.

31.06 Line 4 of the straddle initial entries

To print the information from line 4 of these
entries, leads “CS21(,” “CS26” and “CS29” are
used. The 0 present in groups B, D and E will
simply cause these units to properly check. Se-
quence lead “CS21” will print the figure reg-
istered in group C directly over leads “Pﬂ” to
HPsH R
Leads “CS28” and “CS29” are routed through
relays (S2FB) to (S2FH) to print the symbol
representing the straddle charge Index. This
index indicates any special charging actlon
which may be required.
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The numeral characters registered in the P
group cause the following symbols to be printed
representing the corresponding straddle charge
index. .
Relays (82CX) and (82FX) are used to remove
the sequence leads from the “Star” lead.

Printed Char-
acters Charging Action

if disconnect entry.

o > gali

No(t;oublel!mv:,mtry cancel overtime
District test call.

‘2'

31.07 Line § of answer-disconnect entry

This line was zeros in groups B, C and D for
check purposes only.

Group E is used to register the timed release
index, which has the following meaning:

0—The transmission circuit did not time out.

1—The transmission circuit did time out.

If 1 appears in the E digit, it will cause the op-
eration of (S2FZ) relay 8401, while if 0 appears,
the (S2FZ) relay will not be caused to operate.
Whether relay (S2FZ) operates or not depends
upon whether (S2FB) relay 8402 is operated or
not.

The sequence leads used for this line are the
“C828"” and “CS29,” which print the symbols
shown in the above table for the straddle charge
index. If, however, 1 is present in the E digit
when the (S2FB) relay is operated, the charac-
ters 8, Space, will be printed to indicate the time
out of the transmission circuit, under a no trouble
condition.

318 Line 3 of a straddle timing entry

This entry in the E and F* digits is the same as
explained ebove. The B, C and D groups are
used, however, to print the minute, in three
characters exactly as received. The sequence
leads used are “C820,” “C821,” “C822,” “C828”
and “C829.”

mumregisteredlnstomecircultNo 2
are as follows:

Entry B| c |p|E r | e
Detall . _____.__.__. (Five-Digit Start Time Line) 2
Non-Ans _ . (Five-Digit 8tart Time Line) 2
Straddle Int. Det.._| 0 Bill. [} 0 Charge 4
Index Index
. Oto8 1-2-3-7
Straddle Int. MU..| © Bill. [} 0 Charge 4
Index | Index
0to8 - ) 1-3-3-7
Straddle Ans.-Dis_.| 0 0 0 | Time | Charge 5
Rls. Index
Index| 1-33
Straddle Timing.._. {Minute) Time | Charge 3
. Rls. | Index .
Index | 1-4-5-6

332, Storage circuit No. 3, Figs. 63, 63, 74, 75, 86

32. 01 General

This circuit is used to store the information
received from the automatic accounting system
tape in the following entries:

Line 3 of the detall entry
Line 3 of the non-answered entry

Line 3 of the straddle answer-disconnect entry. .

Line § of the straddle initial detail entry

10

asif
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described under storage circuit No. 2. These
groups are the B,C, D, Eand P
The functlon of relays (S3A), (S83B) and

(83C) In bringing this circuit lnto use, and the
use of relay (838) for printing a star are the
same as for similar relays in storage circuits Nos.
1and 2.
3
and
cause

of the detail and non-answered en-
Iine § of the straddle initial detail
use the registration in group B of the
in group C of the called number index and
groups D, X and F of the called office.
3 of the straddle answer-disconnect entry
the registration of the disconnect minute
groups B, C, and D and the answer day in
groups K and F.
. 3202 Line 3 of detail and non-answered and
Line § of the initial straddle detail entries .

To print the information from the above lines,
the following sequence leads are used. “CS308”
and the “Gl,” “G2” and “G3” leads of the
printer translator circuit. When this storage
cireuit No. 3 is called into use for these particu-
lar lines, of these entries, leads “A0” to “AM”
“FB8” to “FBY,” “FC0” to “FC%" and “FD¢” to

“FD8” are connected” by means of the printer
translator connector circuit, Pig. 55, to ‘the
printer translator or called office name tmnslator
cireuit.

The figure character stored in group B will
ground one of the leads “0A” to “9A” which, via
leads “A0” to “A9” will operate the proper area
relay in the printer translator circuit, if the
circuit is equipped for more than one area. For
single area printing, these leads are not used.

The character present in group C will ground
one of the leads “N80,” “N8I” or “NS2” to con-
dition the No. 4 storage circuit for .a particular
type of structure for the called number. which
will be explained under that circuit.

0 is for a 3-digit number.

B‘EEE'

res is for a 4-digit number with or without a party

70

78

designation.

2 is for a S-digit number.

The D, E and F digits register the three digits
of the called office name, and by grounding. one
each of the three groups of leads “FB0” to “FBS,”
*FC8” to “FC¥” and “FDO” to “FD4Y,” the called
office name in a three-numeral form is stored in
the printer translator, where it is translated into
symbols representing the office, in order that it
may be printed.

When all office digits have been stored and
checked in this No. 3 storage circuit and when a
proper translation has taken place in the printer
translator circuit, a ground is received from that
cireuit, which is guided through the five (W) re-
lays of this circuit and is applied to the “83C”
lead which is extended by one of the relays of the
line pattern character sequence circuit and which
advances the reader line count circuit and re-
leases relays (83A), (83B) and (83C). :

The “Star” lead of the printer translator cir-
cuit is incorporated with the “Star” lead of this
circuit, via relay (838), so that if no check is
made either in this circuit or in the printer trans-
lator circuit, stars may be printed from either
. circuit by operating relay (S3S) from the reader
control eircutt.

The sequence lead “CS30” in this circuit prints
the area number, via leads “P8” to “P$,” if an
ares is to be printed, and leads “Gl,” “G2” and
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“G3” of the printer translator route the sequence :

grounds for printing the office symbol. -
32,03 Line 38 of straddle answer-disconnect
entry .

For this line, groups B, C and D register the
disconnect minute, while groups E and F register
the answer day. Using sequence leads “CS30,”
“CS31,” “CS32,” “C833”
acters are printed directly via the “P0” to “P$9”
leads of the respective groups.

The lines registered in storage circuit No, 3
are as follows:

and “CS34,” these char- -

Entry B c pl e . F |y
Detall .. ......_._. Area | Called No. { (3-Digit Called 3
Index Index . Office)
Qiod | CalletNo | (3Digit Called | 3
Non-Ans......_... rea el No. | 2! 8
Index Index Office)
0to9 0-1-2 )
Straddle Int. Det ;| Area | Called No (3-Digit Called 5
Index Index Office)
‘ 0to 9 0-1-2 :
Straddle.......... (Disc. Minute) l (Ans. Day) 3

33. Storage circuit No. 4, Figs. 64, 65, 76, 77, 88
and 89
33.01 General
This circuit is used to store the mformation re-
ceived from the automatic accounting system
tape in the following entries:

Line 4 of the detail entry

Line 4 of the non-answered entry

Line 2 of the local message unit entry

Line 2 of the local and extended message unit
entry

Line 6 of the straddle initial detail entry

Line 4 of the straddle answer-disconnect entry

The functions of relays (S4A), (S4B) and
(S4C) in bringing this circuit into use and the
use of the relay (S4S) for printing stars, are the
same as for the similar relays in the previously
described storage circuits.

33.02 Line & of the detail and non-answered
entry and line 6 of the straddle initial detail
entry

For these lines this circuit is used to print the
called number and the sequence leads used are
the “CS40,” “CS#1,” “CS42,” “CS45” and “CS46.”

The register groups B, C, D, E and F are es-
sentially the same as were described for the No.
2 storage circuit.

Relays (NS0), (NS and (NS2) are actuated
by the similarly designated leads from the No. 3
storage circuit as was there described.
for a three-digit number, (NS!{) for a four-digit
number with or without party and the (NS2) for
a five-digit number.

33.03 Three-digit number

Leads “CS40,” “CS41” and “CS42” will print
directly the digits stored in the B, C and D groups,
but with relay (NS0) operated, leads “CS45” and
“C846” will cause spaces to be printed, thus print-
ing a three-digit number. If relays (NS0), (NS)
or (NS2) should not be operated because of some
failure in the No. 3 storage circuit, printing will
cease and a time-out alarm will occur, and the

(Fails to print) lamp 2513 will be caused to light,

in response to the (Reader lamps) key 2201, The
circuit can be started up and a star printed by
operating the (Emerg. PTR start) key 12734 which
operates the (S4S) relay 8800 connecting the

“Star” lead. The path to the “Star” lead when ¥

(NS0) is-
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these relays are not operated is through their
back contacts.

33.04 Pour-digit number with or without party

If relay (NS1{) is operated, a four-digit number
is indicated. The first three digits are printed as
previously described, the fourth digit from lead
“CS48” is printed from group E, while “CS46” is
connected to the right-hand contacts of group
F. This F group will determine the party, in ac-
cordance with the following table:

0 prints space indicating no party
5 prints J

6 prints M

7prints R

9 prints W

Thus, the four-digit number is formed with‘ or
without a party letter.

33.05 Five-digit number

If relay (NS2) is operated, lead “CS4B8” causes
the character to be printed that is present in
group E, while “CS#46” is connected to the left-
hand contacts of the F group and, therefore,
prints the numeral present in the F group. In
this manner, the five-digit number is formed.

33.06 Line 2 of the message unit local and

extended entries

When this circult is used to print these entries,
the numeral 3 or 4 is received in the B group which
is used for check purposes only. The C, D,.E
and F groups are used to register the local mes-
sage units, and sequence leads “CSé4{,” “CS42,”
“CS43” and “CS44” are used to print them.

Also, when this circuit is- being used to print
message units, ground is applied to lead “S§L.”

If all four numerals are significant, they will
be printed exactly as recorded over the “P8” to
“P9” leads of all four groups. For example, if
the figures are 2345, 2005 or 2600, they will be
printed as given.

Let us assume, however, that the ﬁgures regis-
tered are 0234, then 0 will appear in the C group.
If 0 is registered in the C group, ground from a

7. contact of (M1) relay 3000 or (M2A) relay 300

over “S4L” lead 3003 will be connected by the
(S4C4) relay 1701 and (SACT) relay 1702 to oper-
ate (S4CZ) relay 7700 and will also be extended
to the D group to operate the (S4DZ) relay in
like manner. Relay (S4CZ) operated will dis-
connect lead “P9” from the “0” lead of the code

- relay circuit and will connect it to the “DASH”

GO

lead and the number will be printed “-234”. If
the registered number was 0034, then relay
(82DZ) will also operate gnd the ground on lead
“S4L” will be extended to the E group, the num-
ber being printed — -34. Continuing, number 0004 .

" would be printed - - -4, by the additional opera-

tion of the (SAEZ) relay. Pinally, if the regis-
tered number was 0000, it would be printed — ———,
with all four relays operated including relay
(SAFZ).

If the number was 0204, then it would be
printed -204 as.the 2 in the D group would block
the progress of operating the (Z) relays.

33.07 Line 4 of the straddle answer-disconnect
entry

The numerals registered in this line represent
the answer hour in the B and C groups, while
the answer minute is represented in the D, E and
F groups. Using the “CS40,” “Cséi,” “Cs42,”
“CS43” and “CS44” leads, the numerals are
printed as registered.

The operation of the (S4A), (S4B) and (SlC)
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relays and the (848) relay is the same as has
been described for other figures.
The lines registered in storage circuit No. 4
are as follows:

Line of

c’nnr Entey

(Called Number)
(Called Number)
(Called Number)

{Ans, Hour) ! (Ans. Minute)

L 1 1 P

34. Storage circuit No. 5, Pigs. 68, 67, 78, 79, 90,
91, 102 and 103
34.01 QGeneral
This eircuit is used to store the information

received from the automatic acoounting system
tape in the following entries:

Line § of the detail entry

Line § of the non-answered entry

Line 3 of the message unit local and extended
entry

Line | of the straddle initial detail entry

Line | of the straddle initia]l message unit entry

Line | of the straddle answer-disconnect entry

Line { of the straddle timing entry

The functions of the (88A), (S5B) and (88%C)
relays in bringing this circuit into use and the
(S88) for printing stars are the same as for simi-
lar relays in the other circuits,

34,02 Line § of the detail entry

Line 5 of this entry registers the type of mes-
sage units in group B, in which 0 represents the

local units, printing L, 1 represents the extended-

units, type 1, printing E and 2 represents the
extended units, type 2, also printing E. The
numeral 3 represents a cancell~' ~all and orints
C.

The chargeable time .s registered in groups C
and D and the message units are registered in
groups E and P.

Relay (S5L{) is operated by the relays in the
entry class register circuit.

The sequence leads used are the “CS§i,”
“CS82,” “Cs83,” “C884” and “CS#S” and in this
order.

The chargeable time is printed directly as
registered over leads “P0” to “P9” of groups C
and D. Ground, however, is applied by relay
(SSL1) to groups C and E. Now, if the chargeable
time registered is 05, relay (88CZ) will be oper-
ated and the printing will be -5, and {f it were 00,
the printing would be ——, but group D has no
effect on group E.

The message units are printed from groups E
and F in exactly the same manner using relays
(SSEZ) and (S8F2).

The indication of the type of message units will
be printed from the message unit index regis-
tered in group B, on leads “0A,” “1A,” “2A” and
“3A.” 0 prints L (for local), 1 and 2 print E (for
extended), and 3 prints C (for cancel charges),
all via relay (SSLI).

34.03 Line § of the non-answered entry

Line § of the non-answered entry is zero in all
five digits, and it is registered only for the pur-
pose of checking the presence of the fifth line in
the entry and for progressing the circuit. In
printing, this line is ignored by the line pattern
connector circuit, the action of which is deter-
mined by the entry class register circuit.
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34.04 Line 3 of the local and extended niessage
unit entry

In this case, relay (S§12) will be operated by
the entry class register circuit. In printing this
entry, leads “C881,” “C882,” “CS8§3” and “CSS4"”
are used. Relay (SSL2) arranges the Z relays
so that the four groups C, D, E and P will print
Dash for the non-significant zeros in the same
manner as heretofore described. The numeral §
or § will register in group B for check purposes
only.

3405 Line | of the four straddle entries

Line | of these entries registers the type of
entry in the B group. The types of entries and
the symbols printed are as follows:

Prints
0 Regular call —
1 Observing call L
3 Message unit call —
4 Answer-disconnect Bpace
5 Timing entry Space

Groups C and D register the recorder number,
while groups E and P register the call identity
index.

Relay (8SL3) is operated by the (8TR) relay
802 in the tape class connector circuit.

The recorder tens lngrprisregistered()or
1, 0r 5 or 6, or in the case of a mutilated or lost
recorder number the numeral 2. There is a max-
imum of twenty recorders in a central office num-
bered 00 to 19. 0 and 5 are printed as 0, while 1
and 6 are printed as 1. 0 and 1 means that the
call has been registered in the central office on
the regular recorder, and in this circuit will pro-
vide for printing R. 5 and 8 means that the call
has been registered on the emergency recorder
and in this circuit will provide for printing E.
However, if the recorder number is mutilated in
the tape from the central office, the computer
will replace the unknown number by an arbitrary
number having 2 in the tens digit. For this
condition, U will be printed.

The printing of this line is done over leads
“cs‘.” “cs'. ” Clcs.' ” “mz ” “cs"”

“C884” in this order. Thus,thetypeotentry
is printed via group B and relay (SSL3), the
character E, R or U via group C, thereoorder
number tens and units via groups C and D and
the call identity index via groups E and P.

The lines stored in this storage circuit No. 8
are as follows:

Entry Bl c p | E F |Botoy
Detall__________ TMU{ (Chargesble Mess. Units) 5
N 0-1-2 Time) ¢
Non-Ans._..___. 0 0 0 0 5
MUL.&E.__._. 58 (Ex od Message Units) 3
8traddle Int. Det g‘_?% (Recorder) (Call Index) 1
Stl&agdle Int. 3 (Recorder) (Call Index) 1
Stmi;ldlo Ans.- 4 {Reeorder) (Call Index) 1
Straddle Timing.| 5 (Recorder) (Call Index) 1

35. Storage circuit No. 6, Figs. 68, 69, 80, 81, 92,
93, 104 and 105

35.01 GQGeneral
This circuit is used to store the information

received from the automatic accounting system
tape in the following entries:

Line 2 of the straddle initial detail entry
Line 2 of the straddle initial message unit entry
Line 2 of the answer-disconnect entry
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Line 2 of the straddle timing entry
Line { of the verbatim entry

This eircuit differs from the other storage cir-
cuits in that it has an A group of relays for use
in verbatim printing. ’

The functions of the (S6A), (86B) and (S6C)
relays in bringing this circuit into use and the
use of the (88S) relay for printing a star are the
same as for similar relays in the other circuits.

35.02 Line 2 of the four straddle entries

Group B registers the straddle index which
serves as a guide to the other parts of the call.
‘The numeral registered in this group has the fol-

lowing meaning:

Index Prints
0, Previous tape... e e P, space
1, Previous and next tape......._________________ """ P,
2, Previous and current B
8, Current tape..._....____

4, Current and next tape
5, Current and current .

7, Adjacent entry and current_ __
8, Nexttape._ ... . . TTTTTTTTTTTTTT

9, Adjacent entry..____.

Groups C and D register the day and groups E
and F register the hour which is printed directly
as registered.

Sequence leads used for these lines are the
“CS66,” “CS61,” “CS8l,” “CS62,” “CS63” and
“CS64” in this order.

Relays (S6BA) to (S6BK) are operated by the
B group of the register relays. Relay (S6BY) is
operated whenever a proper digit is registered in
group B. v

35.03 Verbatim printing

To print verbatim means to print each line
of the automatic accounting system tape with-
out any translation, that is, each line consists
of six numerals and includes the A digit.

The A storage group consists of the three relays
(S6A0), (S6AI) and (S6A2). ]

The check circuit begins at ground on armature
2 of (S6A1) relay 6802. - If one relay is operated,
& circuit is completed to operate (S6AX) relay
6900. If the three relays are operated, a circuit
will also be completed to operate relay (S6AX).
If, however, two relays are operated, no circuit
will be completed.

Lead “P0” is completed by the operation of
relay (S6A0), lead “P1” by the operation of relay
(S6A1), lead “P2” by the operation of relay
(86A2), while lead “P3” is completed by the op-
eration of all three relays.

The check lead to the entry class register cir-
cuit is the (S6CA) lead 6801 which includes all
six digits. ‘

The sequence leads used for verbatim printing
are the “CS6%,” “CS60,” “CS61,” “CS62,” “CS63,”
and “CS64” in this order.

The lines registered in storage circuit No. 6
are as follows:

Entry Al 3 [fop|Er Bty
Straddle Int, Det..._.__ 0 OL&EQ (Day) | (Hour) 2
8traddle Int, MU___..... 0 0Lto):c9 (Day) | (Hour) 2
0
Straddle Ans. Dis_..___. 0 | LOE | (Dise. | (Dise. 2
0to9 | Day) | Hour)
Straddle Timing.__.._.__ 0 oL&F% (Day) | (Hour) | 2
Verbattm . _._._..._._.. (8ix digits) \ 1
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36. Marker group translator circuit, Fig. 28
36.01 Operation of the circuit

The calling office is identified either from the
office switch 1202 or the B register group of relays
in the No. 1 storage circuit by a single numeral.
This single numeral in conjunction with the
marker group number which is set up on the
marker group switches 504 and 505 will com-
pletely identify the calling office and enable this
circuit to print the abbreviation for the calling
office name. The function of the relays of. Fig. 28
is to set up the marker group number in such a
way that the single digit registered elsewhere can
be translated into the calling office name.

The number of relays such as (MGT) relay
2800 may vary from 1 to 10, and are numbered
from (MGTU) to (MGTS). The equipment unit
that has been designed and used in this circuit
contains only one of these relays but more relays
can be obtained by installing more of these units.
The (MGT) relays are operated from the second
section of the marker group tens switch 504, one
for each point on the switch, and the relay op-
erated represents the tens group of the marker
group number.

The second section of the marker group units
switch is multiplied to all the (MGT) relays, and
via the contacts on the (MGT) relays will operate
other relays. If there are ten (MGT) relays
there are, of course, one hundred sets of contacts,
which will represent the one hundred possible
marker groups. .

Each one of these one hundred marker groups
can have ten offices, making a theoretical max-
imum of one thousand offices that could be iden-
tified by this circuit. As each office is identified
in the printing by three characters, usually two
letters and a figure, and these characters are
purely arbitrary with respect to the marker group
number and office designation, it must, therefore,
be possible if required to operate up to three
relays for each of the one hundred leads repre-
senting the one hundred marker groups on the
(MGT) relays. Three relays are necessary be-
cause of the limitation on the number of contacts
that can be obtained on a relay.

The (MGA) relays such as 2801 are used to
identify offices 0 to 3, there being twelve leads
from this relay to the office switch and to the B
group of storage circuit No. 1. There may be
& maximum of one hundred of these relays des-
ignated (MGA00) to (MGAS99).

The (MGB) relays such as 2802 are used to
identify offices 4 to 7, there being twelve leads
from this relay to the office switch and to the
B group of storage circuit No. 1. There may be a
maximum of one hundred of these relays des-
ignated (MGB00) to (MGBS9).

The (MGC) relays such as 2803 are used to
identify offices 8 and 8, there being six leads from _
this relay to the office switch and to the B group
of storage circuit No. 1. There may be a max-
imum of one hundred of these relays designated
(MGC00) to (MGC39).

The (MGA), (MGB) and (MGC) relays repre-
senting a given marker group are connected in
parallel. When the marker group is set up,
therefore, there will be one (MGT) relay op-
erated, and through one of the contacts on the
operated (MGT) relay there will be three relays
(MGA), (MGB) and (MGC), one of each op-
erated. The printing sequence leads may then-
be guided by the setting of the office switch or
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the B group of No. 1 storage circuit to three char-
acter relays in the printer code relay circuit
through the contacts on the (MGA), (MGB) or
(MGC) relays which are cross-connected to the
relays of the printer code relay circuit.

The three leads for each office for each marker
group on the (MG) relays are connected to a
cross-connection fleld, which could have a theo-
retical maximum of three thousand terminals.

Each group of three terminals in this field
which represents an office is cross-connected to a
group of thirty-five terminals which represent
the alphabet minus Q and Z, not used in any
ofice names, the ten numerals, and a space.
These three terminals are cross-connected in the
order 1, 2, 3 to the proper terminals.

Thus, if the office was to be represented by
(CH3), lead “1” would be connected to (C), lead
“2” to (H) and lead “3” to (3) and in like manner
for any office.

If the office name were (AB), the three leads
would be connected to A, B and space.

Thus, when the sequence grounds are applied
in the order 1, 2 and 3 the characters to which
they are cross-connected will be printed.

37. Call entries
37.01 General

As has been indicated in precious discussion
the main portion of the tape is made of what are
called, call entrles, and these entries consist of
various numbers of lines in the automatic ac-
counting system tape. These lines which make
up a call entry contain information either con-
cerning a single call, a summation of a number of
calls or a part of a call.

Each of the types of tapes that have been dis-
cussed hefore have in general different types of
entries. In some cases, however, the entries are
alike but are treated differently in printing.

Below is given a discription of the different
types of entries and the tapes in which they are
encountered. The method of printing these en-
tries is given in section 38.

37.02 Summary tape

The message unit summary tape contains two
types of entries, the local only and the local and
extended type. The information contained in
these entries is shown below:

Summary eniry, local only

A B ¢ D E F
Linel oo 2 0 (Directory Number)
Line2. ... 0 34 (Local Message Units)

Summary entry, local and extended
Al B C D E F
Linel.. 2 1 (Directory Number)
Line 2. 0 34 (Local Message Units)
Line3.. 56 (Extended Message Units)

37.03 local only entry

Line | contains in digits A and B the numerals
20 which identify this particular entry. Digits
C, D, E and F give the directory number of the
calling party. The 2 in the A digit of the first
line also indicates that this is the first line of the
entry.
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Line 2 contains in digit A, a 0, which indicates
that this is a supplementary line of an entry.
Digit B will contain either the numeral 3 or 4,
neither of which is used in this circuit except for
check. 3 means that there are less than one
thousand local message units while 4 means that
there are exactly one thousand local message
units. Digits C, D, E and F are the summary of
all the message units, local, for some definite

period covered by the tape.

37.04 Local and extended entry

Line { contains in digits A and B the numerals
21 which identify this particular entry. Digits
C, D, E and F give the directory number of the
calling party.

Line 2 contains 0 in the A digit. Digit B con-
tains either 3 or 4 which has the same meaning
as in the local entry. Digits C, D, E and F give
the summary of the local mesage units for some
definite period of time.

Line 3 contains 0 in the A digit. Digit B will
contain either a 5 or 6 which has the same mean-
ing as 3 or 4 in the local only entry. Digits C, D,
E and F give a summary of the extended mes-
sage units for some definite period of time.

37.06 Toll tape

The toil tape contains one entry, the detail en-
try, which is shown below:

Toll entry
A B C D E F
Linel. ___.__.__ 1 8!!103 (Directory Number)
to
Line2........_. 0 (Time)
Line 3ccuoooaeo. 0 Area CNS (Called Office)
Index 0-1-2
0to 9
Lined. ... 0 (Called Number)
Line§._____.._. 0 TMU (Chargeable (Message
0-1-2-3 Time) Units)

37.06 Detall entry

Line | contains any numerals from 10 to 18
in the A and B digits which identify this entry
as a detail entry. The toll tape contains only
this entry since no specific identification is neces-
sary. The |, however, in the A digit indicates the
first line of an entry. The B digit besides being a
part of the entry identification also indicates the
office in the marker group in which the call
originates.

Line 2 contains 0 in the A digit, while digits B,
C, D, E and F indicate the day, hour and minute
in five digits which must be converted to six digits
for printing.

Line 3 containg 0 in the A digit. Digit B shows
the area index which must be combined with the
called office indication to determine the exact
office called, if multiple area printing is used.
Digit C shows the call index, or called number
structure for use in connection with line 4.
Digits D, E and F give three numerals which
represent the called office. These three numerals
must be converted into the office name before
printing.

Line 4 contains 0 in the A digit. Digits B, C, D,
E and F show the called number.

Line 5 contains 0 in the A digit. Digit B shows
the type of message units contained in digits E
and F. Digits C and D show the chargeable time,
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of the call in minutes, while digits E and F show
the message units.

37.07 . Message unit detail tapes

The message unit detail tapes contain the de-
. tail entry previously described. 'The only differ-
ence between this tape and the toll tape is that
- more of the information is printed.
37.08 Observing tapes
The observing tape contains two entries, the
detail entry previously described, and the non-

answered entry. The non-answered entry is
given below:

Non-answered entry
A B ' (o] D E F
Line 1. oo 3 00?‘103 {Directory Number)
0
Line2. . ... [ {Time)
Line 3..coececevn 0 Area Call (Called Office)

Tine 4. oo nneae 0 (Called Number)
) 551X S 0 0!0'|0v|0l0

37.09 Non-answered entry

The non-answered eniry is identified by 3 in
the A digit of the first line, and 0 to 9 in the B
digit. This distinguishes it from the detail entry
that appears in the same tape,

The information contained in the non-an-
swered entry is the same as that in the detail
- entry except that line 5 contains 0 in all digits.
This is obvious because if the call is not answered
there is no chanrgeable time nor message units.

37.10 Straddle tapes

The straddle tape contains parts of calls that
are not complete in the tapes received from the
central office. There are two reasons for incom-
pleteness. One reason is that if the call spans
the 3:00 A. M. tape cutting hour, the call will be
separated on two tapes. The other reason is that
in case of trouble on the regular recorder in the
central office, the emergency recorder is switched
- in and again the call will be separated between
two tapes. These calls are known as straddle
calls and must be printed in parts so that the
complete call can be assembled manually. Calls
over ninety-nine minutes also appear on this tape.

There are four types of entries involved in this
tape, and these entries are shown below:

Straddle initial detail eniry

A B (o] D E F
Linel __..__.. 2 TOE (Recorder) (Call Identity
0-1-2 : Index)
Line2..______. 0 Straddle (Day) {Hour)
Index
Oto9
Line3. ... 0 g{neg (Directory Number)
0
Line 4 ....___. 0 0’ Mess. 0 0 | Straddle
. Billing Charge
Inde: Index7
0
Line5......... 0 Area Called (Called Office)
Index | Number
‘0to 9 Index
. - 0-1-2
Line6._____... 0 (Called Number)

Straddle initial message unit entry

A B C DI E F
B riner ... 2 3 (Recorder) | (Call Ldextity
ex;
Line2. . __..... [1] Straddle (Day) (Hour)
Index )
Qto9
Line3. ... 0 giﬁeg (Directory Number)
0
10 Line4______.___. 0 0 Mess. | 0 | 0 |[Straddle
Billing harge
Index Index
ito8 1-2-3-7
15 Straddle answer-disconect entry
A B C D E ¥
Linel...[ 2 4 (Recorder) (Call Identity Index)
20 Line2...| 0 Straddle | (Disc. Day) (Disc. Hour)
Index
0to 9
Lined...| © (Disc. Minute) (Ans. Day)
Lined__.| 0 (Ans Hour) (Ans. Minute
Line5...| © [ 1] Times Rls, | Straddle
dex Charge
0to 9 Index
25 1-2-3
Straddle timing entry
30 A B C D E l F
Linel.. ... 2 5 (Recorder) | (Call Identity Index)
Line2 ____. 0 | Straddle (Day) {(Hour)
Index
0to9 . :
35 Line3___... 0 (Minute} Timed Rls. | Straddle
Index Charge
0-1 Index
1-4-5-6
40 37.11 Straddle initial detail entry

Line i contains the numeral 2 in the A digit
and 0, 1 or 2 in the B digit. Therefore, 20 to 22
in these digits identifies this entry. Digits C and
D show the recorder that has been used to record

45 the call, and digits & and F show the call identity
index.

Line 2 contains 0 in the A digit to indicate that
this is a supplementary line. Digit B shows the
location of other parts of the call, digits C and D

50 indicate the day while digits E and F show the
hour.

Line 3 contains 0 in the A digit, digit B shows
the calling office, and digits C, D, E and F show
the directory number.

55 Line 4 contains 0 in the A digit, indicates the
message billing index in digit C, zero being pres-
ent in the B digit. Digits D and E contain
0, while the F digit shows theé method to be used
in disposing of the call if there was trouble in

60 the central office.

Line 5 contains 0 in the A digit, shows the area
in the B digit, the called number index in digit
C and the called office in digits D, E and F.

Line 6 contains 0 in the A digit and shows the

685 called number in the B, C, D, E and F digits.

37.12 Straddle initial message unit entry

Line | contains 23 in the A and B digits to

identify the entry, digits C and D show the re-
70 corder number, and the ‘call identity index is
shown 'in digits E and F.

Line 2 contains 0 in the A digit, the location
of the other parts of the call in the B digit, the
-day In digits C and D and the hour in the E and

7 F dislts
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Line 3 contains 0 in the A digit, the calling
office in digit B and the directory number in
digits C, D, E and F.

Line 4 contains 0 in the A digit, and also in
the B digit. The message billing index is shown
in the C digit, 0 in the D and E digits and the
disposal of the call in the F digit.

37.13 Answer-disconnect entry

Line | contains 24 in digits A and B to identity
the entry, the recorder number is in the C and
D digits and the call identity index in the E
and F digits.

Line 2 contains 0 in the A digit, the location
of the other parts of the call in the B digit, the
disconnect day in the C and D digits and the
disconnect hour in the E and P digits.

Line 3 eontainsOin the A digit, the disconnect
minute in the B, C and D digits and the answer
day in digits E and P.

Line 4 contains 0 in the A digit, the answer
hour in digits B and C and the answer minute
in digits D, E and F.

Line 5 contains 0 in the A, B, C and D digits,
the timed release index in the E digit and the
disposal of the call in the F digit.

37.14 Straddle timing entry

Line t contains 25 in the A and B digits, to
identify the entry, the recorder number in the
C and D digits, and the call identity index in the
E and F digits.

Line 2 contains 0 in the A digit, the location of
the other parts of the call in digit B, the answer
or disconnect day in the C and D digits and the

answer or disconnect hour in the E and F digits. g5

Line 3 contains 0 in the A digit, the answer or
disconnect minute in digits B, C and D, the timed
release index in digit E and the disposal of the
call in digit F.

37.15 Verbatim tape

The verbatim entry which is given below con-
tains six numerals which may be any of those
indicated.

Verbatim
A B c D E F
0to3 | 0to® | 0to9 | 0Oto9 | Oto9 | Oto®
38.01 General

38. Printed records
The printed record is the output of the printer

circuit and is the objective toward which the en- 3

tire circuit is pointed.

Each type of tape has its own peculiar type of
printed record and, therefore, each type of tape
will be discussed separately.

38.02 Summary tape

The summary title and entries will be printed
as shown below:

Message unit list printed copy

THEO . - - oeeeeem e ee e e meeceemonian CHy MAY4
Local entry. -188
Local and ext 1000 -200
Char. 6ount . - oo eooroeeeeecneee mmmm“

The paper will be continuous but folded in

pages, the folds occurring every 11 inches. It 7

will have sprocket holes punched ¥;-inch from
the left-hand edge spaced l4-inch apart. The
folds when they occur will be located half-way
between two sprocket holes, and the paper will
be approximately 8 inches wide.

40
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The printing will begin Z-inch from the upper
fold and %-inch from the left-hand edge.
The first line on the page will be the title which
will contain the calling office, the month and the

s round to which this page is a summary.

The central office, month and round informa-
tion is obtained from the setting of the office,
month and marker group switches and the only
thing that determines the insertion of a new title

10 is the printing of forty lines on the 11-inch page.

The paper is then stepped past a fold and a new
title entered. There are fifteen elements in the
summary title requiring 1.8 seconds for printing.

The printing of the local entry consists first

15 of the directory number obtained from digits

C, D, E and F of line |, and the message units,
local, obtained from digits C, D, E and F of line 2.
This printed line contains eleven elements requir-
ing 1.4 seconds to print. These figures for the

20 message units are printed exactly as recorded

except for the non-significant zeros.

The printing of the extended entry, consists
first of the directory number obtained from the
C, D, E and F digits of the first line, the local

25 message units obtained from digits C, D, E and F

of line 2, and the extended message units ob-
tained from the digits C, D, E and F of line 8.
This line contains sixteen elements requiring 1.9
seconds to print.

30 The sheet of drawings containing Figs. 133,

134 and 135 has been prepared to illustrate the
appearance of 8 summary tape.

Fig. 133 shows the punched tape which is in-
troduced into the reader of the device and shows
the perforations in such tape though it does not
Hllustrate the burred appearance thereof which
is made by merely piercing the tape and which
burrs, as has been explained hereinbefore, fit into
the perforations of the drum and provide trac-
tion for the tape in the movement of the reader.

Fig. 134 is an illustration of a verbatim print-
ing of the tape wherein the paper on which the
printing was done has been drawn into short

45 pieces in order to illustrate the continuity of the

codes.

Fig. 135 is an {llustration of the final product
of this tape as produced by the printer. The title
ME6 SEP 5 indicates that the printed record
produced is one listing the message unit charges
for a number of lines in the office MES (Media 6)

" In September and during the fifth round thereof.
The list of message unit charges thereafter is
made for various line numbers arranged in

s numerical order. This short piece of tape shown
in Pig. 133 was especially prepared to illustrate
the codes used for making various size charges.
In actual practice such a list of message unit
charges would be of a somewhat different aspect

6o 5ince the line numbers would be closer together

than those herein shown and there would not be
such a wide variation in the movement of mes-
sage unit charges.

38.03 Toll tapes

The detall entries of this tape are printed on

a slip which is § inches wide and 2% inches long.

The uncut paper is in rolls, but is cut in the 2%

inch lengths by a special cutter attached to the

o printer. There will be sprocket holes in the left-

hand edge located in the same manner as the
holes in the Message unit 1ist.

The printing will begin 3-inch from the top

edge of the slip and 3-inch from the left-hand

T8 edge.
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Toll slip printed copy
For Bingle Area
Title CH3 1111 ‘MAY 8
Entry 11 10 12 OH2 34ar 12
- For Multiple Area
Entry 10 12 om s 12 10
Char, Count 13345678071 LIL1IA222

The first line of the slip will be the title which

will contain the calling office, the directory num-
ber and the month.

The office is obtained from a combination of
digit B of line 1 and the setting of the marker
group switches. The directory number is obtained
from digits C, D, E and F of line 1, and the month
from the month switches and the month trans-
lator circuit.

A new slip will be made for each subscriber,
& new month or when the slip has nine total
lines printed on it. This means that in some
cases the office must be memorized and in all
cases the directory number. In the last round of
the month, when the entry laps over in the
new month, it is also necessary to memorize the
month. '

The line consists of the time, day, hour and
minute in six characters which are translated
from the flve digits B, C, D, E and F of line 2.
The called area is obtained from digit B of line
3, the called office from the D, E and F digits of
line 3, under the control of the area index, in the
case of multiple area printing. The called num-
ber is obtained from digits B, C, D, E and F of
line 4, which is printed under the control of the
called number index digit C of line 3. The
chargeable time is obtained from digits C and D
of line 5.

The single area printing of this entry contains
twenty-three elements requiring 2.6 seconds to
print. The muiltiple area printing contains
twenty-six elements requiring 2.9 seconds to
print. The title contains fourteen elements re-
quiring 1.7 seconds to print.

The sheet of drawings containing Figs. 136 and
137 has been prepared to illustrate several toll
slips.

Fig. 136 is a verbatim printing of a tape very
similar to the tape shown in Fig. 133 and the
codes shown thereon include a number of the
splice pattern codes followed by the nine codes
of the tape identity group, then the codes which
g0 to making up the toll slips, the nine codes of
the tape identity group and finally several codes
of the splice pattern code.

Fig. 137 is an illustration of three toll slips
formed directly from the tape which produced
the verbatim printing of Fig. 136. The first of
these slips shows that against a station desig-
nated ME6 0019 in September there were two
toll charges, one on the 26th at 9:54 A. M. to the
called line KI5 4027 for which a charge of
twelve message units was made and another on
the 28th of that month at 4:12 P. M. (16:12)
where a call was made to a station identified as
MAS 9812 for which six message units have
been charged. The other two toll slips are of the
same nature and have been produced in sequence,
the calling line numbers being in numerical
order. :
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38;04 Message unit detail tapes

Message unit detail slip

For Single Area
Title. OH3 111l MAY MU—DET
b 15117 o 11 10 12 OH2 345 12 10 L
For Multiple Area
Entry. oo lal i1 10 1?1111{1110132 34567 12 10 L
Char, Count___._..._._... IMNOIMMWIW X

The title is the same as for the toll slips ex-
cept that it contains in addition the words
MU-—DET which extends the title to twenty-one
elements requiring 2.4 seconds to print. The en-
try is the same as for the toll slips.

The line is the same as the line of the toll slips
except that the message units are added, the in-
formation for which is obtained from digits E and
F of line 5, and the type of message units is ob-
tained from digit B of line 5. This line con-
tains for the single area twenty-eight elements
requiring 3.1 seconds to print while the multiple
area printing requires thirty-one elements re-
quiring 3.4 seconds to print.

The sheet containing Figs. 138, 139 and 140 is
designed to show the input tape and the output
message unit detailed slips together with a ver-
batim printing of the codes on the input tape.

Fig. 138 is very similar to Fig. 133 and shows
the arrangement of the perforated holes in the
input tape presented to the reader.

Fig. 139 shows a verbatim printing of this tape
s0 that it can be seen that after a series of splice
pattern codes there appear the nine codes of the
tape identity followed by the various entries for
producing the four digits shown in Fig. 140, then
a repetition of the nine tape identity codes, the
single code indicating that a splice pattern will
follow and a number of the splice pattern codes.
The message unit detailed slips shown in Fig. 140
may be read in very much the same way as the
toll slips of Fig. 137 and follow the description of

sthe slip given in the preceding paragraphs,

38.05 Observing tapes

The observing tape entries are printed on slips
the same as the toll tapes.

Observing slip

For 8ingle Area

Title. CH3 1111 MAY LINE 0BS

Detail Entry... .. . 11 10 12 CH2 34563 12 10 L
Non-Answered._.._.._._____.___ 11 10 CH2 345T
For Multiple Area
Detall Entry____________ 1110 12 1 CH2 34567 12 10 L
Non-Answered...________ 1 10 llulhIPHz 34567
12222222222
Char Count.__._________ 12345678901214567890123456789

The detail entry is printed exactly the same as
for the message unit detail tapes.

The non-answered entry does not enter any
chargeable time or message units, and prints
spaces for the minutes of the time. The length of
the non-answered line for single area is twenty
elements requiring 2.3 seconds to print, while the
multiple area is twenty-three elements requiring
2.6 seconds,
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38.08 Straddle tapes 4. The straddle index from digit B of line 2.
Printed record of straddle page
E
i
FOR BINGLE AREA
% MAY 9
L F48 20 NP 20 07 CH2 1000 2 n
— R48 20 NP 16 10 CH2 1000 2 B
R48 20 NP 02 18 411 02 19 502 B
R4 20 NP 02 19 411 '

FOR MULTIPLE AREA

L E48 20 NP 20 07
CH2 1000 2 AD 3 CHB3 56787
1%45678911111”‘11 2222222222333333333344444444445555555555
012345678901234567890123456789012345678001 23456789

n

‘The entries shown printed above are numbered
for convenience. No. 1 is the straddle initial de-
tail entry, No. 2 is the straddle initial message
unit entry, No. 3 is the straddle answer-discon-
nect entry and No. 4 is the straddle timing entry.

The straddle entries are printed on a page 7
inches wide but which in all other respects is the
same as the message unit list.

The title contains the marker group number,
the month and the round. This title is fourteen
elements long requiring 1.7 seconds for printing.

38.07 Straddle initial detail entry

The printed line for entry No. 1 which is the
initial detail entry contains the following infor-
mation:

1. The type of entry obtained from digit B of
line 1.

2. The recorder number and the regular or
emergency designation from digits C and D
of line I.

. The call identity index from digits E and ¥
of line 1.

. The straddle index from digit B of line 2.

. The day and hour from digits C, D, E and F
of line 2.

. The calling office from digit B of line 3 in
conjunction with the marker group number.

. The directory number from digits C, D, E and

F of line 3.

The message billing index from digit C of

w

T & W

©

. The straddle charge index from digit F of
line 4.

The area index from digit B of line §, if mul-
tiple area.

The called office from digits D, E and F of
line 8.

The called number from digits B, C,D, E and
F of line 8.

This line requires for single area, fifty-eight
elements requiring 6.1 seconds to print while the
multiple area requires sixty-one elements, mak-
ing 6.4 seconds.

38.08 Straddle initial message unit entry
The printed line for entry No. 2 which is the

initial message unit entry contains the following
information:

1. The type of entry, a dash, from digit B of
line {.

2. The recorder number from digits C and D of
line 1.

3. The call identity index from digits E and F
of Une .

10.
11.

12,

line 4. .
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5. The day and hour from digits C, D, E and F
of line 2.

. The calling office from digit B of line 3.

. The directory number from digits C, D, E and
F of line 3.

8. The message billing index from digit C of line 4.

9. The straddle charge index from digit F of

line 4.

This llne contains forty-eight elements which
requires 5.1 seconds to print,

38.09 Sfraddle answer-disconnect entry

The printed line for entry No. 3 is the answer-
disconnect entry and contains the following in-
formation:

1. The type of entry, from digit B of line 1.

2. The recorder number from the C and D digits
of line f.

3. The call 1dentity index from the E and F digits
of line {.

4. The straddle index from the B digit of line 2.

5. The disconnect day and disconnect hour from
the B, C, D, E and F digits of line 3.

6. The disconnect minute and the answer day
from the B, C, D, E and F digits of line 3.

7. The answer hour and the answer minute from
digits B, C, D, E and F of line 4.

8. The timed release index from digit E of line §.

9. The straddle charge index from the F digit of
line §.

This line contains forty-eight elements re-
quiring 5.1 seconds to print.

38.10 Straddle timing entry

The printed line for entry No. 4 is the timing
entry and contains the following information:

1. The type of entry, a space, from the B digit
of line {.

2. The recorder number from the C and D digits
of line 1.

3. The call identity index from digits E and ®
of line {.

4. The straddle index from the B digit of line 2.

5. The day and hour from diglts B, C and D of
line 2.

6. The minute from the B, C and D digits of
line 3.

7. The timed release index from the E digit of
line 3.

8. The straddle charge Index from the ¥ digit
of line 3.

This line contains forty-eight elements and re-
quires 5.1 seconds to print.

The sheet of drawing containing Pigs. 141 and
142 illustrates an especially prepared straddle
page containing a large varlety of the types of
entries to be found on such a page. A showing
of the tape which is placed in the reader is not
made in this instance but will be very similar
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in appearance to the tapes shown in Mgs. 133
and 138.

Fig. 141, however, shows a verbatim printing
of the codes contained in this tape and which,
placed in the reader of the device, will produce
the result shown In Fig. 142. ‘

This figure has been ruled with light vertical
. and horizontal lines for the purpose of the fol-
lowing description in which a complete inter-
pretation of the data on this straddle page is
given.

In PFlg. 141 the list of codes contains fAirst the
code 081010 which represents a long succession
of these codes known as the splice code found in
all accounting center tapes. Following this there
are nine codes in the 2891 to 2899 series which
present the tape identity information. In each
of these codes the last two digits present a par-
ticular piece of information.

For instance, the first of these codes 289160 in-
dicates in its last two digits the number 60 which
1s the tape index, meaning that this type 60 tape
is one which has been produced by the computer
to record items of information controlled by the
straddle circuit and which tape will thereafter
be presented to the printer for producing the
straddle pages such as that shown in Fig. 142.
The next item 289200 indicates that the marker
-group is that numbered 00. The next item
289300 indicates that the first recorder number
is numbered 00 and the following item 289419 in-
dicates that the last recorder number is 19. The
code 289500 indicates in its fifth digit that the
office code is-0. In this particular instance, the 0
office in the 00 marker group will be cross-con-
nected in the printer circuit in such a way as to
produce the office ME6 (Media 6).

The next code 289690 shows the thousands
range to be between 9 and 0. The code 289756
shows that the first day of the round is 5 and the
last day is 6. It may be explained that when the
month is divided into six flve-day rounds that
this means that the fifth round may have either
3,4, 5.or 6 days included therein. In the present
case this straddle tape is for the month of Oc-
tober and, therefore, will contain six days, the
26th to the 31st, inclusive.

The next code 289805 shows in its fifth and
sixth digits the tape section 0 and the round 5
and the last code 289910 shows the month 10
(October).

When this. tape is to be placed in the prlnter
the manual switches are set as follows:

Switch Setting
Unsort

Straddle

Central office
Thousands—First. 0
Thousands—Last. 0
Month—Tens._ e 1
0
5

Month—Units__ -
Round

With the manual switches of the printer cir-
cuit set in the above manner then, this 60-type
tape will be accepted by the printer and as soon
as the reader has gone through this tape identity
information in the 2891 to 2899 codes, the printer
will produce the first line shown on the straddle
page. It may be noted that the printer is ar-
ranged to print a given number of lines to form
a page and that when this number of lines has
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been completed the printer will automatically
operate through its carriage return and line feed
functions several times and thereafter reproduce
the information shown in line { of Fig. 142 pro-
vided, of course, that the number of items in the
straddle tape is more than enough to flil a single
straddle page. In the illustration here given no

‘attempt has been made to show more than one

page and, therefore, this fitle is only shown in
one instance.
The information contained in this first line

00 OCT 5

is information all taken from the above tape iden-
tity information and means that this straddle
page relates to information gathered from mark- -
er group 00 during the month of October and dur-
ing the fifth round of that month. When this
has been printed the printer circuit will scan,
translate and print the other lines shown in Fig,
141. By scanning this list of codes it will be
noted that there are fourteen groups of codes
each starting with a line beginning with a 2 in
the A digit and containing two or more supple-
mentary lines each beginning with a 0. Each
such group of codes is known as gn entry and the
first of these

255300

053010

046404

is an entry produced by the straddle circuit of
the computer and contains the following infor-
mation. The 5 in the B digit of the first of these
lines is an entry index denoting in this case that
the entry is a timing entry and that it is a strad-
dle entry. 'The next two digits 53 in the C and
D places indicate that the entry was made on
emergency recorder No. 03. If this had been g
regular recorder then the code would have been
03 instead of 53, the 0 in the tens place having
been changed to 5 to indicate that the entry has
been made on an emergency recorder. The last

. two digits 00 are known as the call identity index.

50
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In the second line of this entry the 5 in the B
digit is a straddle index and indicates that other
straddle entries of the same call are located on
the same straddle tape (probably two non-adja-
cent entries). The 30 in the C and D digits of this
line indicates the day and the 10 in the fifth and
sixth places indicates the hour during which this
entry was made.

In the third line the 464 in the B, C and D digits
of the lines indicates the minutes, that is, 46.4
minutes. The 0 in the fifth place is known as
the time release index and is always 0 for nor-
mal calls. Lastly, the number 4 in the F digit of
this last lne is known as the straddle charge
index and indicates that the call must be can-
celled if this timing entry is an answer time and
that the overtime must be cancelled if this tim-
ing entry is a disconnect time. With this infor-
mation the line 2 in Fig. 142 will be printed. Tts
meaning is that emergency recorder No. 3 has
recorded a timing entry having a call identity
index 00 and which timing entry is one of three
entries, the other two of which are to be found
on the same straddle page, the entry having been
made on the 30th of the month during the tenth
hour at 46.4 minutes after the beginning of this
hour and that the charges are to be treated as
above denoted, that is, gll charges are to be can-
celled if this is an answer time but- only the
overtime charges are to be cancelled if this is
a disconnect time.
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In the list of codes shown in Fig. 141 there are,
as above stated, fourteen of these groups of codes,
each one of which carries the information for
causing the printer to print each of the fourteen
lines shown in Fig. 142. No detalled explanation
wil] be given of the exact meaning of each of
these codes but the interpretation of the code and
the disposition of the information when the
straddle page is placed in the hands of an opera-
tor will be explained instead in connection with
Pig. 142. :

For purposes of explanation the horisontal lines
and the vertical columns of typing have been
numbered outside the limits of the straddie page.
The first line at the top of the page will always
give the marker group (00), the month (OCT)
and the round (5) and this information wil]l be
repeated at the top of each page if the informa-
tion to be transcribed is more than enough to All
a single page. It may be noted that round 5 of
a month divided into six rounds (counted 0, 1, 2,
3,4 and 5) of five days each will include the 31st
(in case the month is January, March, May, July,

August, October or December) the 30th, the 29th, -

the 28th, the 27th and the 26th, and since the
information has been assembled in the reverse
order to that in which it was gathered, the calls
will be listed in descending order. However, since
all information from the emergency recorders are
processed first, the assembly of the various items
may appear somewhat scrambled. The first item
(line 2) will naturally be the very last item re-
corded at the central office having the lowest
numbered call identity index by one of the
emergency recorders and the rest will follow in
accordance with the ascending values of the call
identity index.

An explanation of this straddle page may best
be made by the following account of how the in-
formation is digested and disposed of by a clerk
or operator. Such clerk will first (possibly) draw
a line between items 7 and 8 to segregate all those
items bearing the same (00) call identity index
and will then attempt to dispose of each item.
The first item (line 2) appears to be a timing item
and may be either an answer or a disconnect time,
known to be such (1) because there is no symbol
in column 1, (2) because the minutes (tens, units
and tenths) appear in columns 19, 20 and 21 and
(3) because of the ahsence of any notations be-
yond column 21. This first item conveys the in-
formation that a call was either answered or dis-
connected at 46.4 minutes after 10:00 o'clock
A. M. on the 30th and that the other elements of
the call will be found (CC in columns 7 and 8) in
the current period’s record. In columns 45 and
46, the symbols AD mean that (A) if this is an
answer time entry then all charges are to be ean-
celled, or alternatively (D) if this is a disconnect
time entry then the calling subscriber must be
charged for the initial period but that overtime
charges must be cancelled.

Now the operator will couple this item with the
other two elements of the call. By simpie scan-
ning these are found in lines 8 and 7 so that the
complete call will appear as follows:

E®
R
- RO3

00
00
00

CC
AC
A

30
30
30

10
10
10

404 AD

-0
ME6 3647 ¢ -O

In the second item the C in column 11 indicates
that the third item is to be found in the current
period’s list and the A in column 10 indicates that
such item will be an adjacent item. In item 8,
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- in column 1, it is indicated that the next or an-

‘swer time entry is an adjacent item.

Now it will appear that since the first item
bears the minutes as 46.4 and the second item
bears the minutes as 20.5, that the second item
must be the answer time and the first item the
disconnect time. Therefore, only the overtime
charges are to be cancelled, and this is confirmed
by the symbols —C in columns 45 and 46 of both
the second and third items which are interpreted
to mean that overtime is to be cancelled. Now
the operator will prepare a charge ticket — assess-
ing against line MES 3647 (columns 33 to 40) a
charge of 2 message units. This value is derived
from the fact that the message billing index 6
(column 43) within the marker group 00 indicates
a rate of 2 message units for the first 5 minutes
and 1 message unit for each 3 minutes thereafter,
and although the call lasted apparently for 25.9°
minutes (46.4—20.5) the fact that overtime was
to be cancelled reduces the charge to the initial
period rate of 2 message units.

This call, with all three elements appearing on
the same straddle sheet, is the result of one of
about one hundred and fifty-three different con-
ditions which will cause a call to be diverted to the
straddle tape. Though we are not at present con-
cerned with the intricacles of the reasons, it does
appear as a matter of interest that some trouble
had occurred between the answer time and the
disconnect time, when a switch was made from
regular recorder 03 (R03) to the emergency re-
corder (E83) which cast doubt upon the validity
of the time of the conversation, whereupon the
signal for cancelling the overtime was given,
which signal, it may be noted, would affect all
calls at the time in a similar stage.

This call having now been completely disposed
of, the operator may scratch the three items, lines
2, 8 and 1 and consider the next.

The next call is derived from lines 83 and 8§ as
follows:

- B0l 00 C 30 04

RO1 00 C 30 04 323 30 04 M7
Here it appears that a switch from emergency re-
corder (E8i) to a regular recorder (R8() took
place between the initial entry, line 3, and the
answer time which appears in columns 23 to 32
of line §. Since some trouble had developed cast-
ing doubt on the validity of the call as & whole, a
signal was given to cancel all the charges which
appear in the symbols C— in eolumns 45 and 48
of line §. B8ince all the charges are to be can-
celled the operator will dispose of this call by
scratching these items and proceeding to the next.

This leaves the single item shown in line 4:

L Rt 0 N 851 2 MES 1070 3 -~ OUS 178M

This is an initial entry of a line observing eall.
The symbol N in column 10 indicates that the
remaining items of this call are to be found in
the next period’s entries and, therefore, the oper-
ator will make a note of these items and file the
note away until the next period’s straddle page
comes to her attention so that the other elements
of the call may be coupled with this and the full
details of the call known. This disposes of the
item, line 4. .

The operator now scans the column of call iden-
tity indices, columns 7 and 8, and finds a single
entry in line 8 which appears to be a disconnect
time entry of a call the other elements of which
appear on the previous period’s records so that
the operator will now search for a note previously

MES 0110 8 --
O-

the initial entry of a regular call, indicated by the T8 made which will match this entry so that the de-
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tails'of the call may be properly disposed of. This
completes the disposal of this item.

The operator next scans the column of call
identity indices and finds four items all bearing
the call identity index 26. The first item, line 9,
will be found to be coupled with the item, line 2.
Line 9 is an initial entry made on an emergency
recorder and line 12 is a timing entry containing
both the disconnect and answer times. From the
answer and disconnect times in line 12 it appears
that the conversation extended over 35.4 minutes
and from the message billing index 7 in column
43 the charges will be at the rate of 3 message
units for the first 5 minutes and 1 message unit
for each 2 minutes thereafter. This would fig-
ure to be 18 message units. However, the symbol
S In column 45 indicates that a certain amount
of time is to be subtracted from the elapsed time
due to the fact that in this case the called party
disconnected first and, thierefore, the running of
time was not stopped immediately due to the con-
trol which the calling party has over the connec-
tion. This is known as a forced disconnect and
for that reason .6 of a minute is subtracted mak-
ing the elapsed time in this case 34.8 minutes
which figures according to the rate above stated to
be 17 message units. Therefore, the operator will
make out a ticket assessing against the calling
line number ME6 1987 a charge of 17 message
units.. ‘Thus, the call expressed in lines 8 and 12
is disposed of.

This leaves the lines {8 and {1 as follows:

R07 26 AN 31 02 504 G~
- RO7 26 A 31 02 ME6 2432 8 C-

Here, we evidently have an initial entry of a
call made from line ME6 2432 with an adjacent
timing entry showing that the call was answered
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at 2:59.4 buf that the disconnect time must be

found on the next period’s straddle page. This
is logical since the central office tape is generally
cut at 3:00 A. M. and this call was started just
prior to this period so that the call actually strad-
dles the cut in the tape.
from the symbols in columns 45 and 46 that
some trouble has occurred which will cause the
cancellation of all charges, the operator will
nevertheless make a note of the details of this
call and file it away until the next period’s strad-
dle page comes to attention. The operator will
then scratch these two items and go on to the
next.

Here we find two items in lines 13 and (4 as
follows:

R10 57 A 30 09 567 30 08 000 -
L RI0 57 A 30 07 ME6 0945 9 -~ 104 4507
This appears to be the complete information for
a line observing call made over the line of station
MES 0945. ¥rom the symbols in columns 45 and

" 46 it was a regular call in all respects except that
being a line observing call the details will be
sent to the line observing operator as well as the
charges assessed against the calling subsecriber,
By figuring the elapsed time it appears that the
call extended over a period of 116.7 minutes and
since the computer is arranged to divert all calls
longer than 99 minutes to the straddle tape, this
particular call was, therefore, diverted in that
way and appears now on this straddle page.
Therefore, the operator will make out a charge
ticket assessing against the calling line
ME6 0945 the proper charge for a toll call
(symbol 8 in column 43) extending for a period
of 1 hour 56.7 minutes to a called subscriber
L04 4597. The operator will have for her use
a list of the foll rates from the marker group 00

Although it appears’
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to other points and will, therefore, be ablie to
translate this elapsed time of '1 hour 56.7 minutes
into the proper charge in message units or in
dollars and cents. This call now having been
completely digested the operator will scratch
lines 13 and (4. .

Lastly, the operator will scan line 1§ of this
page and may at once note from the symbol 0
in column 43 that this is a district test eall and
is, therefore, free, so that no charge will be as-
sessed against the calling line. This is confirmed
by the symbol T in column 45 which instructs
the operator that this is a test call and that
charges are to be cancelled. This item now
having been digested the operator will scratch
this last line,

The above-noted list of items has been chosen
to illustrate certain typical examples of entries
on a straddie page and an attempt has been
made to explain briefly the reason for each entry
and the manner in which it is disposed of.

38.11 Verbatim tapes
Printed record .
Entry - 289165

The verbatim list as it is known is printed on
the same 3-inch paper as the message unit list.
The line consists of eight elements requiring 1.1
seconds to print.

39. Description of trouble indication circuits

3901 Indication of reader failure to step or to
overstep

(A) Normal operation

In section 6 a complete description is given of
the method whereby the stepping of the reader
drum is controlled to allow an automatic ac-
counting system line to be read when the circuit
is ready to read a new line, and not to allow it
to step until it is ready.

Due to trouble, however, it may happen that
the reader does not step when required, or it
steps when it shouid not. If either of these
conditions exist an indication must be provided
so that appropriate steps can be taken to cure
the trouble.

(GI) relay 1116 and (G2) relay 1818 of the
reader control circuit have been provided to
indicate either of these troubles. As described
in section 12 the reader is equipped with two
sensing pins and contacts (GI) and (G2), which
alternate as the drum rotates, into holes in the
end of the drum, which holes are outside the area
covered by the tape.

Also as has been explained in section 6, the in-
dication by the circuit for the drum to step is the
release of the (R2) relay 1104, the (RO), ®RD,
(S1) and (S2) relays being released. Under this
condition either the (Gi) or (G2) contacts of
the reader will be closed. This is not a steady
closure but a closure of about .040 'second in every
.060 second, because the contacts are continually
in motion even though the drum does not move.

Under these conditions only one of these con-
tacts will be active, however, and the corre-
sponding relay will operate. We will assume for
descriptive purposes that the (GI) contact is
active. Relay (G1) will, therefore," follow the
closure of this contact until relay (R1) operates
at which time it will lock to relay (RI), on its
secondary winding.

Relay (G1) operated:

1. Locks at its armature 3 and front contact to
the armature 4 of relay (R!), and later when
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relay (R2) operates the lock will be continued
to armature 71 of relay (R2).
2. At its armature f it rearranges the lamp cir-
cuit.
3. At its armature 2 and back contact it re-
moves one ground from the “CKD” lead.

When relay (R2) releases, the relays that are
locked will release, ready for the next step. If
the (G2) contact had been the one first closed,
relay (G2) would have been the relay involved
and it would act in the same way as was de-
scribed for (Gi).

(B) Failure to step

If the drum had failed to step relay (G2)
would not operate and lock. The (CK) relay
would not operate, and the circuit would time
out. The operation of the (Reader lamps) key
will provide ground on lead “PRG” which via
the back contacts of relays (G2) and (Gl) will
light the (RDR step failed) (RSTP) lamp (818,

(C) Action on the part of the operator

The lighting of either of the above trouble
lamps, shall cause the operator to call the main-
tenance attendant, as this is a circuit trouble and
should be cleared before processing should be
allowed to proceed.

39.03 Time-out alarm

It will be recalled that relay (R2) controls
the time-out alarm. Upon the reception of a
new line, relay (R2) operates and initiates the
timing of the alarm circuit by grounding the
“T0” lead to the alarm circuit which is described
in section 19.

If the line is not disposed of within 8 seconds,
relay (R2) will not yet be released, and a general
alarm will result, sounding the audible alarm,
which is common to the office, and lighting the
general alarm lamp as well as the machine pilot
lamp. An exception is where the tape is being
stepped manually. The extent of the progress
of the circuit in disposing of a line may be in-
dicated by the lighting of certain lamps from
ground applied to the “PRG” lead by the (Read-
er lamps) key 220i. The circuits for lighting
the various progress indicating lamps are de-
scribed under the headings where they apply.

Normally the (R2) relay releases well within
the 8 seconds to stop the timing.

39.04 Main type of trouble

The main type of trouble that it is expected
will be encountered and which must be indi-
cated as accurately as possible is the mutilation
of the holes of the automatic accounting system
tape of such a nature that the reading as re-
ceived from the reader pins does not correctly
designate a numeral. The assumption is made
that in no case will a combination for one nu-
meral be substituted for another, but only that
& combination might appear that represents no
numeral at all.

Combinations that do not produce numerals
are two holes ip the A digit, and one, three, four
or five holes in the B, C, D, E and F digits.

We will now proceed along the tape to see
what the possible errors are, what Indications
are given and what can be done about them.

39.05 The first line of leading end splice pat-~
tern is faulty

In this case we are only concerned that the A
and B digits are 08. Assuming that these digits
are so mutilated that relay (SKS) cannot oper-
ate, then the series of operations of (R2A) relay
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1006, (S3) relay 1012 and (R3) relay 1011 cannot
take place and the circuit will time out.

When the circuit has timed out, the opera-
tion of the (Reader lamps) key will ground the
lamp lighting lead “PRG.” Either of the re-
lays (Gl) or (G2) will be operated and the cir-
cuit through the contacts of these two relays
may be traced further through normally closed
contacts of relays (CK), (PR), (CKT), (STE)
and (RRCK) to lead “FLR” to light the (Line
NO CK IN RDR) lamp 2609. We will assume
in all cases, in this discussion, that the circuit
times out and gives the alarm.

It is immediately obvious from the tape that
it is in the splice pattern, or the (RDR REG
lamps} key can be operated to show that it is
a splice entry with a mutilated 08, so it is only
necessary to step the tape along to a good entry.
To do this the (Reader step) key 2607 is oper-
ated momentarily, connecting together leads
“EMI{” and “S1” of the reader control circuit
and grounding lead “EM” which causes (EM) re-
lay 2608 to operate via the armature 2 and back
contact of (BST) relay 2500 and via the normal
contacts of armature 3 of relay (EMI).

Relay (EM) operated:

1. On its armature 2 and front contact com-
pletes a circuit beginning at ground on relay
(S2) released, to operate relay (CK) thus
satisfying the check requirement artificially.

2. Operates relay (RMS) at its armature 3 and
front contact to restart the reader motor.

3. Removes the “CKD” ground lead from the
(TIP), (GI) and (G2) relays from the rest
of the (CKD) circuit, at its armature 8 and

back contact.

. Closes six contacts to operate the (S—S) re-
lays in the storage circuits, when they are in-
volved.

The operation of the (CK) relay clears the
circuit to that relay (R2) can release, and initiate
a new step of the tape. As relay (Si) operates
in this process it applies ground, if the reader
step key is still operated, to (EMI) relay 2688
via leads “Si” and “EMI.”

Relay (EMI) operated:

1. Locks under the control of the reader step key
on lead “EM,” at its armature 3 and front
contact.

2. Releases relay (EM) at its armature 3 and
back contact of (S{) relay {107.

3. Opens the “T0” lead to the timing circuit at
its armature | and back contact.

4. Closes a possible locking circuit for itself to
relay (BST).

Thus, with relay (EM) released the circuit is
free to proceed in a normal manner. If the new
line of perforations does not check, stepping can
take place without waiting for an alarm, as a
ground is available on the (Reader step) key as
long as relay (STE) is released. If the new line
is good the processing of the tape continues
without further attention, that is, the A and B
digits are recognized as 08 and the remaining
splice entries are skipped over in the manner
described in section 7.

39.06 First 289 line is not recognized as 289
following skipping

The first 289 line is the first line of the tape
identity group, which should stop the skipping
and cause the circuit to check the tape identity
group. If this fails to stop the skipping, the
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skipping will be stopped as explained in section 7.
Operation of the (Reader lamps) key will apply
ground to lead “PRG” and the circuit is as fol-
lows. One or the other of the (GI) or (G2)
relays will be operated as the reader has stepped
properly. Therefore, this (PRG) circuit is ex-
tended to relay (CK), this relay not being op-
erated will extend the circuit through its arma-
ture 2 and back contact to relay (PR) not op-
erated, through its armature 2 and back contact,
then through the armature 6 and back contact of
relay (CKT) not operated, the armature 4 and
back contact of relay (STE) not operated, the
armature | and back contact of relay (RRCK)
not operated to light the (Line no check in
reader) lamp 2608. This means that there is a
line in the reader that cannot be recognized.

The tape identity group must be stepped
through by the (Reader step) key 2607 a line at
a time which operates as described above, until
the first line of the following call entry is under
the reader pins. Then the tape identity skip
key (114 is operated, starting the processing of
the call entries. :

Ground is present on the (Tape ident.) key
1114, because relay (CKT) has not operated.
Operating this key operates (TP) relay 2604
which sets up the same condition as though the
tape identity group had been properly checked.
The circuit can then process the call entries in
the regular manner.

39.07 . Any 289 line is recognized as 289
fails to check due to mutilation

In this case relay (CKT) is operated, but the

tape identity circuit, Figs. 7 and 14, has failed to
check the line due to the mutilation in the other
digits of the line. Therefore, the circuit will time
out. .
With the (Progress lamps) key 2201 operated,
the (PRG) ground will be routed via either the
(G2) or the (GI) relay operated, the (CK) relay
unoperated, the (FR) relay unoperated, the
(CKT) relay operated and the (RRCK) relay
unoperated to light the (TI NO CK IN reader)
lamp 2610. This means that the line in the
reader is a tape identity line, but it cannot be
checked.

The same process for stepping by the tape
identity group takes place as before, it being
stepped by the (Reader step) key. The first time
the (EM) relay is operated, it closes a circuit
which starts from ground on the armature 8 and
front contact of relay (CKT) operated, the arma-~
ture | and front contact of relay (EM) operated,
to operate (TIP) relay 2602.

Relay (TIP) operated:

1. Locks at its armature 5 and front contact to
relay (TP) released.

2. Opens at its armature 3 and back contact the
locking lead “LK” of the reader line count cir-
cuit causing the count circuit to release.

3. Opens at its armature 2 and back contact the
“CT” lead so that the count circuit cannot
be stepped.

4. Opens at its armature 4 and back contact the
locking circuit of the (CKT) relay.

_ but

5. Applies at its armature { and front contac!;'

ground to the (CKD) system.

6. Opens at its armature 6 and back contact that
part of the operating circuit to relay (TP)
that is applied via (EC) relay 2506.

The tape identity group is stepped through by
the (Reader step) key to the first line of the
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following call entry. Then the (Tape ident.)

key is operated, which operates relay (TP) and
releases relay (TIP) and processing continues.
39.08 Any 289 line is recognized as 289 but
fails to check in the circuit

This condition is one brought about usually by
& mismatch between the tape and the set-up
switches. In this case relays (CKT) and
(RRCK) will be operated but (TCK) relay 2605
will not be operated. The lamp lead is then
routed to light the (Tape ident.) lamp 26ii.
This means there is no mutilation of the tape,
and the setting of the switches or the selector,
Fig. 21, must be checked. The circuit is again
stepped through by the (Reader step) key and
the (Tape ident.) key is operated.

39.09 Not enough lines in the tape -identity

group

If the first line of a call entry appears before
the full number of lines of the tape identity group
has been received, of course, no check will take
place and the (STE) relay 2505 cannot operate,
because the (CKT) relay (182 is operated.

In this case, if it is decided that this is the
proper tape, the reader cannot be stepped for-
ward by the (Reader step) key as the line that
we wish to read is under the reader pins. The
following procedure shall take place:

1. Release the circuit by operating both the
(Machine release) key 18(8 and (Master re-
lease) key 1808.

. Restore the (Master release) key.

. Operate the (Motor start) key 1883.

. Operate the (Machine start) key [815.

. Operate the (Tape ident.) key f114.

This action removes the (CKT) relay and al-
lows the (STE) relay to operate and print the
line under the pins.

39.10 Too many lines in the tape identity

group

In this case, we assume nine good lines in the
proper order had been passed. If they had not,
the operator’s attention would have been directed
to it before this point was reached, under con-
ditions described elsewhere.

If the next line is recognized as g line of a tape
identity group, the (CKT) relay will again oper-
ate and an attempt will be made to check an-
other tape identity group., The result of this is
& simple repetition of sections 39.07, 39.08 and
39.09,

In all cases, the tape must be checked to see
if it is the right tape. ’

39.11 A 289 line following a regular entry is
not recognized as a 289 line

In this case the (CKT) relay will not operate,
therefore, the tape identity group will be stepped
through by the (Reader step) key until the first
line of a call entry appears. Then operating the
(Tape ident.) key will cause the circuit to process
the entries.

39.12 First line of a call entry not recognized
as an entry following skipping

The only time that this condition can occur in
normal practice is following a window splice, and
under this condition the skipping should have
been stopped by the second 287 line. If, however,
it should get by the second 287 then some ele-
ment in the entry line will stop the skipping. As
we have assumed that this line is not recognized,
relay (STE) will not be operated. Assuming also
that thennedidnotcheckintbereadermla.y

o o N
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circuit and that, therefore, relay (RRCK) will
not be operated, the (Line NO CK IN RDR) lamp
2808 will light. The whole call entry will be
stepped through by the (Reader step) key, tak-
ing a record of the entry. When the first line
- of the next entry is seen, the circuit will take up
the processing automatically.
39.13 First line of a call entry not recognized
. a8 an entry
The action here is identical with the described
ir. section 39.12.

39.14 PFirst line of a call entry is recognized

.. but the balance of the line fails to check

In this case the (STE) relay operates, but the
(RRCK) relay does not operate and the lamp 3ig-
nal is (ENT 1st line NO CK IN RDR) 108 lighted
over lead “EL” when the (Progress lamps) key
2281 is operated.

QGround for lighting the lamp can be traced
from the “PRG” lead at armature 4 of (LP) relay
1088 through contacts of the (GI) or (G2) relay,
through contacts of the released (CK), (PR) and
(CKT) relays, through armature 4 and front con-
tact of the operated (STE) relay and contacts of
the released (RRCK) and (CK{) relays to the
“EL” Jamp (7186. This line being recognized as
an entry line will be transferred to the proper
storage circuit but naturally cannot check in the
storage circuit. The (Reader step) key 2607 is
operated to step the reader forward to the next
line. ‘The (EM) relay has on it six make con-
tacts which, when operated, connect the con-
necting relay operating leads of all storing cir-
cuits to an (8-—8) relay in their respective cir-
cuits. Only one of these connecting relay oper-
ating leads has ground on it, however, so the

_ (8—8) relay in the storage circuit in which the

information is being stored is the only one oper-
ated. This (8S) relay connects the “Star”
character lead to the circuit so that when print-
ing takes place those points in the circuit that
do not check will print a star. This relay also
supplies a false check for the storage circuit so
that if this circuit is the one to start the print-
ing the (IN) relay in the printer control circuit
will operate.

When this first line is stepped by, the circuit
picks up the second line of the entry and process-
ing continues.

If the line checked in the reader relays but
due to some fault did not check in the storage
circuit, then the (STE) and (RRCK) relays
would be operated but the (SCK) relay would
not be operated. Consequently, the (Storage NO
CK) (ELS) lamp 2612 will light when the
(Reader lamps) key is operated. Ground for
lighting this lamp can be traced from the “PRG”
lead through contacts of the operated (Gi) or
(G2) relay through contacts of the released
(CK), (PR) and (CKT) relays, through con-

tacts of the operated (S8TE) and (RRCK) relays .

and through contacts of the released (SCK)
relay to the “ELS” lamp 28i2. The processi~g
can be resumed by operating the (Reader step)
key 2807, printing stars for the non-checked
groups.

39.15 A supplementary line of entry not

recognized as supplementary

" This condition means that the (SLN) relay
1181 is not operated and, therefore, a check can-
not be made. The (STE) and (CK|) relays are
operated, therefore, the (ENT SUPP line NO CK
IN RDR) (ELS) lamp 1707 will light when the
reader lamps key is operated. Ground for light-
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ing the lamp can be traced from the “PRG" lead
through contacts of the released (CK), (PR) and
(CKT) relays, contacts of the operated (STE)
relay, contacts of the released (RRCK) relay and
through contacts of the operated (CKI) relay
to the (ESL) lamp 1107. The processing may be
resumed by operating the (Reader step) key. In
this case, it was assumed that the (RRCK) relay
does not operate as the line did not check.
39.16 A supplementary line of entry is recog-
nized as supplementary but the balance of
the line does not check

This condition is the same as the previous con-
dition except that the (SLN) relay is operated.
The same Indication is given, and the same pro-
cedure should be followed.

39.17 Too few lines in the entry -

In this case a good first line of an entry appears
before the complete count of the previous entry.
The (CKI), (STE), (RRCK) relays will be oper-
ated. The (SLN) relay will not be operated.
Ground on the “PRG” lead applied by the
(Reader lamps) key will be routed via either
relay (Gf) or (G2) operated, the (CK) relay un-
operated, the (PR) relay unoperated, the (CKT)
relay released, the (STE) relay operated, the
(RRCK) relay operated, and* (CKl) relay oper-

ated, and the (SLN) relay unoperated to operate
(BST) relay 2500.

Relay (BST) operated:

1. Locks at its armature 4 and front contact to
the (EL) relay of the printer control circuit.

2. At its armature ( and front contact provides
a lock circuit for relay (EMI).

3. At its armature 2 and back contact disconnects
the “EM” lead from the (RDR step) key, from
relay (EM) and at its front contact connects
it to the winding of the (L.OE) relay 2613. .

4. At its armature 1 f and front contact partially
closes a circuit to provide ground on the “St”
lead from relay (RMS) for the (Reader step)
key.

5. At its armature 8 contacts provides a circuit
for lighting the (Missing line) (LOE) lamp
2810 when (LP) relay 1008 is operated.

6. At its armature 9 and back contact opens the
locking circuit for (EC) relay 2506.

7. At its armature 18 and front contact provides
a locking circuit for relay (RMS).

Thus, by lighting the (Missing line) lamp 2510,
an indication is given the operator that a line or
more is out of the entry.

The operator simply operates the (Reader step)
key 28071 which over the “EM” lead operates the
(LOE) relay 2613.

The (LAE) relay operated:

1. At its armature 3 and front contact operates
(IN) relay 4802 if it is not already operated.

2. At its armature | and front contact operates
relay (PR) which locks to (IN) relay 4902,

3. At its armature 2 and front contact operates
the (RMS) relay which locks temporarily to
relay (BST).

4. At its armature 4 and front contact and its
five bottom contacts applies ground to operate
the (818), (828), (S318), (S48), (85S) and
the (5868) relays in the six storage circuits,
inclusive.

The (EMI) relay operates, cutting off the
operating circuit of relay (LOE) and locking to
lead “EM,” causing relay (LOE) to release.
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" 'The printer is now enabled to print stars on
all points in the balance of the line being printed,
to which the sequence circult directs the operat-
ing grounds. When the line is completely starred
out, the circuit is released and the first line of
the new entry, which is in the reader relays is
allowed to enter the proper storage circuit.

When relay (PR) is released the reader line
count circuit already being released, the No. 1
count is set up in that circuit, which lets the new
line into its storage circuit. When this line
properly checks relay (BT) releases and the cir-
cuit progresses.

39.18 'Too many lines in the entry

In this case another supplementary line ap-
pears immediately following a full count of an
entry. In this condition the (CKT) and (STE)
relays will be released and the (RRCK) relay
operated. The (Extra line) lamp 2511 will light
when the (Reader lamps) key is operated.
Ground for lighting the lamp can be traced from
the “PRG” lead through contacts of the operated
relays (GI) and (G2), the released (CK), (PR),
(CKT) and (STE) relays and the operated
(RRCK relay to the (EXLE) lamp 2511. Manual
stepping by the (Reader step) key will bring up
the first line of the next enfry, and processing
will continue. The entry that has just been
printed, however, should be marked as the in-
formation contained therein may not be right.

39.19 Printer fails to print

As described above, the reader control circuit
after it has directed the storing of an entry, will
step the reader to the next line and wait until
the previous entry has been printed before di-
recting the disposal of the new line. While the
reader control circuit is waiting relay (R2) will
be operated. If the completion of printing is
delayed for more than 8 seconds, the circuit
closed to the “T0” lead will cause the time-out
alarm to function. Relay (CK) being released
and relay (PR) operated, the (Fails to print)
(FTP) lamp 2513 will light when the (Reader
lamps) key i3 operated. Ground for lighting
this lamp can be traced from the “PRG” lead
through contacts of the operated (GI) or (G2)
relay, released (CK) relay and the operated (PR)
relay to (FTP) lamp 2513. To clear this condi-
tion the (Emerg. PTR start) key 12134 is op-
erated which causes a Star to be printed and
steps the printer circuit along to the next point
in the sequence, after which it should continue
to print if no other open cifcuit condition is met.
This condition usually is due to a circuit fault.

39.20 Circuit does not check down

If all parts of the circuit function properly
and the (CK) relay operates, but due to some
fault, some relay sticks preventing the clearance
of the “CKD” lead, the (R2) relay cannot release.
The (NO check down) (NCKD) lamp 252 will
light when the (Reader lamps) key is operated.
Ground for lighting this lamp may be traced
from the “PRG” lead through the contacts of the
operated (GI) or (G2) relay and the (CK) re-
lay to the (NCKD) lamp 2512. To clear this
trouble the relay that is stuck must be found and
released.

39.21 Manual stepping of reader for test.

It is highly desirable for some tests that the
reader be stepped along manually line by line

and that the rest of the circuit should follow this

stepping. 'To do this the (Line stop) key {115 is
operated. This is a locking key. This key when
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operated, closes the “CKD” lead to the “ILSI”

. lead which receives ground from relay (ILS{).
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This ground prevents the automatic release of
the (R2) relay. The (Line stop) key (11§ also
opens the “T0” lead to the alarm circuit.

The (Line step) key {116 is then operated once
for each line. The operation of the (Line step)
key grounds lead “LS2.” With relay (R2) op-
erated, this ground operates (LS1) - relay 1817
via contacts on (1.S2) relay {113.

Relay (LS1i) operated:.

1. Locks under the control of relay (1.S2).
2. Prepares a locking circuit for relay (1.S2).
3. Removes ground from the “CKD” lead.

The removal of ground from the “CKD” lead
if all other grounds are clear will release relay
(R2) and permit the reader to take a step. When
relay (R2) releases it closes the ground on lead
“LS2” to relay (1.S2) causing it to operate.

Relay (L.S2) operated:

1. Locks under the control of the operated key
and the operated relay (LSi).

2. Opens the locking path of the (LSI) relay.

3. Opens the operating path of the (I.S{) relay.

Thus, relay (LS{) 1is released reapplying
ground to the “CKD” lead, and it cannot again
be operated until the (Line step) key is released,

" which releases the (I.S2) relay and is again op-

erated.

39.22 Function of the (CKI) relay

(CKI) relay 1703 operates when the second
line of a call entry is being brought under the
pins of the reader, and its function is to intro-
duce the (SLN) relay into the check ecircuit.
Relay (SLN) operates on the zero in the A digit.
The presence of this (SLN) relay in the check
circuit, therefore, insures that the subsequent
lines after the first line of a call eniry are sup-
plementary lines. The (STE) and (CK) relays
must be operated, theh when (R0) relay 1108
operates in the next reader sequence the (CKi)
relay will operate the lock to relay (STE). This
relay operated introduces the (SLN) relay into
the check circuit and also rearranges the lamp
circuit so that the lamp Hghted will indieate a
supplementary line.

40. List of relay functions

Fig. Function

Numeral (0 to 9) code relays.

Splice pattern indicator.
Letter A code relay.

Area 0—called ofﬁce name.

“A’" digit reading relays.

Area 1 to 9—called office name.
Coordlnate relays—called office trans-

lati
“A" dlgit ldentity check.
Alarm cut-off
April month relay
August month relay.
23 {1 Entry auxiliary relay.
Letter B code relay.
“B” digit reading relays.
Coordinate relays—called office transe

lator.
“B* digit identity check,
Missing line indieator.
Letter C code relay.
“C” digit reading relays.
Character first count auxiliary.
“C” digit reading relay.
Character second count auxiliary.
Character third count auxiliary.
“C’ digit reading relay.
Character fourth count auxiliary.
Character fifth count a
Character sixth eount auxiliary
“0” digit reading relay,
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Funetion

I?p‘eonnecm for storage cirenit
0. 4.

Title lock relay.

Tap identity connectors for ines 1 to0 6,

Tape identity connector for line 7,

Tape identity connector for line 8 with-
out section check,

Tape identity counector for line 8 with
section check

Tape identity connector for line 9.
[o] tape set-up relay.

8.
Summation oount auxi oA relays,
'Il;r:ttxble lsdmp oonnector.

round,
ReadDer step relay before processing.
0

Letter M code relay.
Local message unit pattern relsy.
Extended m unit pattern relays,
March month relay.
May month relay.
Translator relay for offices 0 to 3,
Translator relay for offices 4 to 7.
Translator relay for offices 8 and 9. -
Marker group tens relay.
Reader motor alternating current relay.
Month translator connector relays.
Change month indicator.
Month translator connector relays.
Change month lock-out,
No change month lock-out.
Battery cut-off relay.
No change month indicator.
Summary tape set-up relay.
Message unit detail set-up teh{
Line sequence for message unif detall.
Title sequence for message unit detall. -
Line sequence for local message unit
summary.
Line sequence for extended message
unit summary,
Letter N code relay.
“A” digit entry indicators.
“B"ﬁiigit entry indicators.
0.

Called office name—print connector.
“C” digit entry indicators.
Tape section check.
November month relay.
Called number structure.
Letter O code relay.
Observing line sequence.
October month relay.
Printing complete.
Letter P code relay.
Distributor pulse control.
Upper case indicator.
Ubpper case count.
Single character print guarantee.
SinEte star peimt paamses:
ngle star print guarantee.
Printer star under trouble conditions.
Rwil)igg relay connector,

- ek bl e f od ) o
gEshzEsERsERzususEisensicazqaswssr® 88 Eaas

»8 R Bg

HYPEs BuMR

e

Do.
Printer motor start.,
Printing in process.
Character a time print.
Letter Q code relay.
Letter R code relay,
First reading pulse indicator.
Becond reading pulse indicator.
Reader step control relay.
Third reading pulse indicator for
skipping. .
Line sequence for toll entries.
Title sequenoce for toll entries.
Character count release.
Machine release relay.
Machine release auxiliary relay.
Reader motor start,
Re}?ding relay checks for digits A and

Reading relay check for digit C.
Reading relay check,

Reading relay cut-of!.

Reading relay check for di it D,
Reﬁsding relay checks for digits E and

a2 18
G10, 20,30, 40,50. .. 35
%AIO, 20,30,40,50_} . 35

[O%: JY9% 13 ]

Reading relay lock.

Letter S code rell:]);;3 :

First stepping pi indicator.
Connector relay.

“B" dfgit registers.
0,
“B” digit translators,

0.
B’ digit register check.
“B" digit battery cut-off,

Lamp connectors for storage circuit 81BA to BIBF ...
No. 2. B1BG to BIBK ...

- w38379]
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Function Designation Fig. Function
- Connector. 89 | “E” Digit registers.
- “C’ digit registers, 89 | “E” digit auxiliary check.
- Do. 89 | “E” digit check.
81CA to B1GF. ... 70 | “C” dlglt. translators, 80 | “E” digit 0 translator.
8100 to 81CK.... 71 Do. 88 | “F” digit registers.
71 | “C” digit register check. 89 | “F” digit registers.
71 [ “G" digit battery cut-off. 89 | “F” digit auxiliary check.
82 | “D” digit registers. 89 | “F” digit check.
8 83 Do. 80 | “F” digit 0 translator.
S1DA to SIDF..__ 82 | “D” dlglt translators. 88 | Star connector.
B81D@G to SIDK. .. 83 Do, 66 | Connector.
BIDX______ ... 83 | “D digit register check. 90 Do.
81IDY.______._____. 83 | “D” digit battery cut-off. 66 | “B» d]glt registers.
81K0,1,2...__.._. 82 | “D” digxt registers. 87 Do,
1B4, 7 ... ____ 83 67 | “B” digit auxiliary check.
S1EA to SIEF. .. 82 “D" dlgxt translators. 67 | “B” digit eheck.
S1EG to SIEK.___. 83 102 | Connector.
81EX . __. 83 | “E» dlmt register check. 78 | ““C* digit registers,
NRY. 83 | “E” digit battery cut-off. 79 Do.
81F0,1,2. . __._ . 82 | “F” dxglt registers. 79| «C” dxglt auxiliary check,
BIF4, 7. . 83 0 79 | “C" digit check.
S1FA to S1IFF____ 82 | “F” dlgit translators. 79 | “C" digit 0 translator.
BIF(} to SIFK..-. 83 Do. . 90 | “D” digit registers.
- 83 | “F” Cigit register check, 91 0.,
- 83 | “F” digit battery cut-off. 81 | “D’ digit auxiliary check.
- 83 | Title lock-out. 91 | “I? digit check.
- 82 | Star connector. 90 | “D digit 0 translator.
- 11 | Second stepping pulse indicator. 90 | ““E” digit registers.
- 53 Connector 91 Do.
- 72 0 i 91 | “E” digit auxiliary check.
- 53 “B” digit registers, 91 | “E” digit check.
- 54 0. 90 | “E? digit 0 translator.
- 53 | “B” digit time translators. 102 | “F” digit registers.
- 54 1 “B” digit time translator. 103 0.
- 541  Do. 103.{ “F” digit auxiliary check.
- 54 Do. - 103 | “F” digit check.
- 54 | “B” digit auxiliary check. 102 | “F* digit 0 translator. :
- 54 | “B” digit check. 79 | “B” digit type of message unit trans-
- 54 | “B” digit translator check. lator.
- 8¢ | Connector. 79 | 0 translator mdlcator
- 60 [ “C” digit registers. 79 | Recorder type register.
- 61 0. 102 | Star connector. .
60 | “C” digit time translators. 68 | Connector.
61 0. 68 | “A” digit reglsters
61 | “C” digit auxiliary check. 63 | “A’ digit check.
61 { “C’*digit chec! 80 | Connector.
61 | “C” digit translator check. 68 | “B” digit registers.
60 | ““C” digit time translator. 69 Do.
72 | “D” digit registers. S6BA to S6BF.__. 80 | “B” dlglt straddle index translaton
73 Do. 86BG to 86BK... 81
73 | “D” digit auxiliary check. S6BW 69,1 “B” dxgxt auxiliary check.
73 | “D” digit check. 69 | “B’’ digit check.
721 “B” dlglt registers. 81 | “B" digit translator check.
73 86C 92 | Connector.
73 “E" dmt auxiliary check. 40 80 | “C” dxglt registers.
73 | “E” digit check. S6C4 81
84 | «p» dlglt registers. 81 “C” dlgxt auxiliary check.
85 81 | “OC” digit check.
84 | «“F» d1g1t straddle charge index trans- g “D’i)dxglt registers.
lat ors
85 93 | “D” digit auxiliary check.
85 | “F” digit auxiliary check. 93 | “D digit check.
85 | «¥ digit check. 92| “E” dxglt registers.
85 | #F" digit translator check. 93 Do. .
84 | “p'* digit, timed release translator. 93 | “E” digit auxiliary check.
84 | Star connector. 93 | “E”’ digit check.
10 | Third stepping pulse indicator, 102 { “F" digit registers.
62 | Connectors. 103 Do. .
62 | “B” digit registers. 103 | “F” digit auxiliary check.
63 Do. 103 | “F” digit check.
63 | “B» dxglt auxiliary check. 102 | Star connector.
63 | «“B” digit check. 26 | Storage check relay.
86 | Connector. 52 | Sentember month relay.
74 | ““C” digit registers, 121 | Shift ende relay.
75 " Do. 10 | Skipping auxiliary.
75 | «C” digit auxiliary check. 10 | Skip relay. . .
75 | «C” digit check. 41 | Line sequence for straddle initial detail
74 | “D” digit registers. entry. s
75 Do. 41 | Line sequence for straddle initial mes-
75 1 “D~ digit auxiliary check. sage unit entry. .
75 | “D” digit check. 48 |- Line sequence for straddie answer-dis-
86 1 “E” digit registers. connect entry. .
87 Do. 48 | Line sequence for straddle timing
87 | “E" digit auxiliary check. entry. .
87 | “E” digit check, 17 | Supplementary line relay.
86 | ““F” dicit registers. 121 | Space eade relay.
87 Do. 36 | Reader line count relays
87 | “F* digit auxiliary check. 43 De.
87 | “F” digit check. 22 | Restore relay.
86 | Star connector. 10 | Start relay.
64 | Connector. 29 | Straddle initial detail entry relay.
7 © Do. 37 | Straddle initial message unit entry re-
64 | “B" digit registers. lay.
65 To. 37 Stmddle answer-disconnect entry re-
65 | «p” dxgxt auxiliary check.
65 | “B" digit check. 44 Straddle tuning entry relay.,
88 | Connector. 106 | Star code relay.
76 | *“C” digit registers 25 | Entry indicator.
77 Do. 22 | Step start relay.
77 | “C* digit auxiliary check. 11 | Stop control relay.
77 | “C” digit check . - 6 | Straddle set-up relay.
77 | “C” digit 0 translator. 47 | Title sequence for straddle.
76 | “D” digit registers. - 126 | Stuffer actuator.
77 Do, 49 | Title to line switch.
77 | “D” digit auxiliary check. 121 | Letter T code relay.
77| “D” digit check. 31 | Title sequence refays.
77 | “D" digit 0 translator. 39 Do.
88 46 Do.

“E” digit registers.
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What is claimed is:

1. In an automatic accounting system, a
processing device for converting items of infor-
mation contained in an entry tape into typed bill-
ing data, the said entry tape consisting of a strip
having perforated therein a plurality of groups
of transverse lines of coded information, each
sald transverse line being referred to hereinafter
a3 a line and each said group of such lines being
referred to hereinafter as an entry, the said de-
vice comprising a reader for sensing the codes
of sald lines in sequence, a plurality of regis-
ters in number equal to the number of lines in the
longest entry which may be encountered, circuit
means hetween saild reader and said registers for
registering said lines in said registers in se-
quence, a code relay circuit for translating the
codes of said lines to other codes suitable for the
operation of a code controlled printer, another
translator for translating parts of the codes of
said lines into data characters, a sequence cir-
cuit for sequentially and selectively connecting
said code relay circuit directly to said registers or
alternatively to said registers through said other
translator and a code controlled printer respon-
sive to said code relay circuit.

2. In an automatic accounting system, a
processing device for converting items of infor.
mation contained in an entry tape into typed
billing data, the said entry tape consisting of a
strip having perforated therein a plurality of
groups of transverse lines of coded information,
each said transverse line being referred to here-
inafter as a line and each sald group of such lines
being referred to hereinafter as an entry, the
sald device comprising a reader for sensing
the codes of said lines in sequence, a plurality
of registers in number equal to the number of
lines in the longest entry which may be encoun-
tered, circuit means between sald reader and said
registers for registering said lines in said regis-
ters in sequence, a primary count circuit for
counting the number of lines in an entry, a steer-
ing circuit responsive thereto for sequentially
interconnecting sald reader to said registers to
register each sensed line of an entry in a different
one of sald registers, a code relay circuit for
translating the codes of said lines to other codes
suitable for the operation of a code controlled
printer, another translator for translating parts
of the codes of said lines into data characters, a
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soquenoce circuit for sequentially and selectively
connecting sald code relay circuit directly to said
registers or alternatively to said registers through
sald other translator and a code controlled
printer responsive to said code relay circuit.

8. In an automatic accounting system, a proc-
essing device for converting items of information
contained in an entry tape into typed billing data,
the sald entry tape consisting of a strip having
perforated therein a plurality of groups of trans-
verse lines of coded information, each said trans-
verse line being referred to hereinafter as a line
and each said group of such lines being referred
to hereinafter as an entry, the said device com-
prising a reader for sensing the codes of said lines
in sequence, a plurality of registers in number
equal to the number of lines in the longest entry
which may be encountered, circuit means between
said reader and said registers for registering said
lines in said registers in sequence, a code relay
circuit for translating the codes of said lines to
other codes suitable for the operstion of a code
controlled printer, another translator for trans-
lating parts of the codes of sald lines into data

25 characters, a sequence circuit for sequentially
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and selectively connecting said code relay eir-
cuit directly to said registers or alternatively to
said registers through said other translator, a
character count circuit for controlling sald se-
quence circuit for deriving each character in a
typed line in sequence from a predetermined
source, and a code controlled printer responsive
to said code relay circuit.

4. In an automatic accounting system, a proec-
essing device for converting items of information
contained in an entry tape into typed billing data,
the said entry tape consisting of a strip having
perforated therein a plurality of groups of trans-
verse lines of coded information, each said trans-
verse line being referred to hereinafter as a line
and each said group of such lines being referred
to hereinafter as an entry, each said entry tape
having entries in three divisions, first, a group of
tape identity entries containing information iden-
titying the source of the tape and other informa-
tion common to all individual charge entries, sec-
ond, a plurality of individual charge entries and
third, a group of tape identity entries identical
with said first group, the said device comprising
a reader for sensing the codes of said lines in se-
quence, a plurality of registers in number equal
to the number of lines in the longest individual
charge entry which may be encountered, circuit
means between said reader and said registers for

_ registering said lines in sald registers in sequence,

a set of manual tape identity switches for con-
trolling matching circuits, said switches settable
to express tape identity information matching
that expected to be perforated in an entry tape,
matching circuits jointly controlled by sald
switches and said reader when said reader senses
sald tape identity entries, alarm means responsive
to failure of said matching circuit to report cor-
respondence between said tape identity informa-
tion in said tape identity entries and that estab-
lished by the setting of said switches, a code re-
lay circult for translating the codes of said lines
to other codes suitable for the operation of & code
controlled printer, another translator for trans-
lating parts of the codes of said lines into data
characters, a sequence circuit for sequentially
and selectively connecting said code relay circuit
directly to said registers or to sald switches or
alternatively to sald registers and said switches
through said other transiator and a code con-
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trolled printer responsive to said code relay cir-
cuit.

5. In an sutomatic accounting system, a proc-
essing device for converting items of information
contalined in an entry tape into typed billing data,
the sald entry tape consisting of a strip having
- perforated therein a plurality of groups of trans-
verse lines of coded information, each said trans-
verse line being referred to hereinafter as a line
and each sald group of such lines being referred
to hereinafter as an entry, each said entry tape
having entries in three divisions, first, a group of
tape identity entries containing information iden-
tifying the source of the tape and other infor-
mation common to all individual charge entries,
second, a plurality of individual charge entries
and third, a group of tape identity entries iden-
tical with said first group, the said device com-
prising a reader for sensing the codes of said
lines in sequence, & plural.ty of registers in num-
ber equal to the number of lines in the longest
individual charge entry which may be encoun-
tered, circuit means between said reader and said
registers for registering said lines in said registers
in sequence, a set of manual tape identity
switches for controlling matching ecircuits, said
switches settable to express tape identity infor-
mation matching that expected to be perforated
in an entry tape, matching circuits jointly con-
trolled by said switches and said reader when
said reader senses said tape identity entries, alarm
means responsive to failure of said matching cir-
cuit to report correspondence between said tape
identity information in said tape identity entries
and that established by the setting of said
switches, a code relay circuit for translating the
codes of said lines to other codes suitable for the
operation of a code controlled printer, another
translator for translating parts of the codes of
said lines into data characters, a sequence cir-
cuit for sequentially and selectively connecting
said code relay circuit directly to said registers
or to said switches or alternatively to said reg-
isters and said switches through said other trans-
lator, a control circuit including a character count
cireuit for controlling the said sequence circuit
for deriving each character in a typed data line
in sequence from a predetermined one of said
sources,
switches for determining the pattern of operation
of said control circuit, and a code controlled
printer responsive to said code reélay circuit.

6. In an automatic accounting system, e
processing device for converting items of infor-
mation contained in an entry tape into typed
billing data, the said entry tape consisting of a
strip’ having perforated therein a plurality of
groups of transverse lines of coded information,
each said transverse line being referred to here-
inafter as a line and each said group of such lines
being referred to hereinafter as an entry, each
said entry tape having entries in three divisions,
first, a group of tape identity entries containing
information identifying the source of the tape
and other information common to all individual
charge entries, second, a plurality of individual
charge entries and third, a group of tape identity
entries identical with said first group, the said
device comprising a reader for sensing the codes
of said lines in sequence, means for disposing of
the information sensed by said reader, a set of
manual tape identity switches settable to ex-
press tape identity information furnished with
said tape, matching circuits jointly controlled by
sald switches and said means for disposing of

means. controlled by said manual
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the information sensed by said reader, alarm
means responsive to fallure of said matching cir-
cuits to report correspondence between said tape
identity information in said tape identity en-
tries and that established by the setting of said
switches, means for thereafter operating said
disposal means under control of said manual
tape identity switches, a translator for translat-
ing said entries into billing data characters re-
sponsive to said disposal means and a printer
responsive to said translator for typing said bill-
ing data characters. v

7. In an automatic accounting system, a
processing device for converting items of infor-
mation contained in an entry tape into typed
billing data, the said entry tape consisting of a
strip having perforated therein a plurality of
groups of transverse lines of coded information,
each said transverse line being referred to here-
inafter as a line and each said group of such lines
being referred to hereinafter as an entry, each
said entry tape having entries in three divi-
sions, first, a group of tape identity entries con-
taining information identifying the source of the
tape and other information common to all indi-
vidual charge entries, second, a plurality of in-
dividual charge entries and third, a group of tape
identity entries identical with said first group,
the said device comprising a reader for sensing
the codes of said lines in sequence, means for
disposing of the imformation sensed by said
reader, a set of manual tape identity switches
settable to express tape identity information fur-
nished with said tape, an acceptance circuit con-
trolled by said tape identity switches and respon-
sive to said tape identity entries sensed by said
reader, for rendering said disposal means opera-
tive to respond to said individual charge entries,
a translator for translating said entries into bill-
ing data characters responsive to said disposal
means and a printer responsive to said translator
for typing said billing data characters.

8. In an automatic accounting system, a
processing device for converting items of infor-
mation contained in an entry tape into typed
billing data, the said entry tape consisting of a
strip having perforated therein a plurality of
groups of transverse lines of coded information,
each said transverse line being referred to here-
inafter as a line and each said group of such lines
being referred to hereinafter as an entry, the said
device comprising a reader for sensing the codes
of said lines in sequence, a plurality of registers
in number equal to the number of lines in the
longest entry which may be encountered, circuit
means between said reader and said registers for
registering said lines in said registers, a code
relay circuit for translating the codes of said
registered lines to other codes suitable for the
operation of a printer, a printer responsive to
said code relays for typing billing data from said
translated codes, a sequence circuit for con-
trolling the sequence of operation of said code
relays, and a translator for translating portions
of a registered code into a called office designa-
tion each character of which may be translated
into a plurality of different characters for each
registered code, the said translator comprising
a register for each place of the said called office
designation, a switch responsive to said registers
for electrically characterizing a single one of a

‘large plurality of points, a group of selector re-

lays each cross-connected to a plurality of said
points each for selecting a particular character
from the sald plurality of different characters
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‘for each said registered code and cirouits jointly
controlled by said selector relays and said trans-
lator register relays for selectively and sequen-
tially operating said code relays.

9. In an automatic accounting gystem, a proc-
easing device for converting items of information
contained in an entry tape into typed billing data,
the said entry tape consisting of a strip having
perfarated therein s plurality of groups of trans-
verse lines of coded information, each said trans-
verse line being referred to hereinafter as a line
and each said group of such lines being referred
to hereinafter as an entry, the said device com-~
prising a reader for sensing the codes of said lines
in sequence, a plurality of registers in number
equal to the number of lines in the lJongest entry
which may be encountered, circuit means be-
tween said reader and said registers for register-
ing said lines in said registers, a code relay cir-
cuit for translating the codes of said registered
lines to other codes suitable for the operation of
a printer, a printer responsive to said code relays
for typing billing data from said translated codes,
& sequence circuit for controlling the sequence of
operation of said code reiays, and a translator for
translating portions of a registered code into a
called office designation each character of which
may be translated into a plurality of different
characters for each registered code, the said
translator comprising a register for each place of
the said called office designation, a switch respon-
sive to said registers for electrically characteriz-
ing a single one of a large plurality of points, a
group of selector relays each for selecting a par-
ticular character from the said plurality of dif-
ferent characters for each said registered code,
circuits jointly controlled by said selector relays
and sald translator register relays for selectively
and sequentially operating said code relays, an
additonal translator register having a plurality of
place relays, means controlled by each of said
place relays for controlling each of said selector
relays and means for associating each one of said
points with a different corresponding ope of said
selector relay controlling means whereby a differ-
ent one of said selector relays may be selected by
each of said additional translator register relays
to translate a said portion of a registered code
into different called office designations.

10. In an automatic accounting system, a proc-
essing device for converting items of information
contained in an entry tape into typed billing data,
the said entry tape consisting of a strip having
perforated therein a plurality of groups of trans-
verse lines of coded information, each said trans-
verse line being referred to hereinafter as a line
and each said group of such lines being referred
to hereinafter as an entry, the said device com-~
prising a reader for sensing the codes of said lines
in sequence, a plurality of registers in number
equal to the number of lines in the longest entry
which may be encountered, circuit means between
sald reader and said registers for registering said
lines in said registers, a code relay circuit for
translating the codes of said registered lines to
other codes suitable for the operation of a printer,
& printer responsive to sald code relays for typ-
ing billing data from said translated codes, a
sequence circuit for controlling the sequence of
operation of said code relays, and a transliator for
translating portions of a registered code into a
called office designation each character of which
may be translated into a plurality of different
characters for each registered code, the said

translator comprising a register for each place of 15
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the sald called office designation, a switch respon-
sive to said registers for electrically characteris-
ing a single one of a large plurality of points, a
group of selector relays each for selecting a par-
ucwar character from the said plurality of dif-
ferent characters for each said registered code,
circuits jointly controlled by said seiector relays
and said translator register reiays for selectively
and sequentially operating said code relays, an
area register comprising a plurality of relays and
& set of control elements associated with and cor-
responding to each of said selector relays for each
of said area register relays, said contro] elements
being operative only under control of their asso-
clated area register relays, and means for con-
necting any one of said points with a different
corresponding one of said control elements in
each of a plurality of area register relay sets
whereby a given called office designation may be
differently translated for each said area so pro-
vided.

11. In an autamatic accounting system, a proc-
essing device for converting items of information
contained in an entry tape into typed billing
data, the said entry tape consisting of a strip hav-
ing perforated therein g plurality of groups of
transverse lines of coded information, each said
transverse line being referred to hereinafter as
a line and each said group of such lines being re-
ferred to hereinafter as an entry, the said device
comprising a reader for sensing the codes of said
lines in sequence, a plurality of registers in num-
ber equal to the number of lines in the longest
entry which may be encountered, circuit means
between said reader and said registers for regis-
tering said lines in said registers, a code relay cir-
cuit for translating the codes of said registered
lines to other codes suitable for the operation of
& printer, a printer responsive to said code relays
for typing billing data from said translated codes,
8 sequence circuit for controlling the sequence of
operation of said code relays, and a translator for
translating portions of g registered code into a
called office designation each character of which
may be translated into a plurality of different
characters for each registered code, the said
translator comprising a register for each place
of the said called office designation, a switch re-
sponsive to said registers for electrically charac-
terizing a single one of a large plurality of points,
a group of selector relays each for selecting a
particular character from the said plurality of
different characters for each said registered code,
circuits jointly controlied by said selector relays
and sald translator register relays for selectively
and sequentially operating said code relays, an
area register comprising a plurality of relays and
a set of contro] elements associated with and cor-
responding to each of said selector relays for each
of said area register relays, each said control ele-
ment consisting of an electronic tube rendered
active by its associated relay and 'a coil inter-
linked with g magnetic core through which a plu-
rality of conductors may be threaded, said coils
being operative to respond to the electrical char-
acterization of a conductor threaded through its
said core when its said associated electronic tube
is rendered active to selectively operate said se-
lector relays, and means comprising a conductor
connected to any one of said points and thread-
ed through the cores of a coil in a plurality of
said sets for causing a registered called office des-
ignation code to be transiated differently for each
of said areas. :

12. In an automatic accounting system, a pro¢-
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essing device for converting items of informa-
tion contained in an entry tape into typed billing
data, the said entry tape consisting of a strip
having perforated therein a plurality of groups of
transverse lines of coded information, each said
transverse line being referred to hereinafter as
a line and each said group of such lines being re~
ferred to hereinafter as an entry, the said de-
vice comprising & reader for sensing the codes of
said lines in sequence, a plurality of registers in
number equal to the number of lines in the longest
entry which may be encountered, circuit means
between said reader and said registers for regis-
tering said lines in said registers, a code relay cir-
cuit for translating the codes of said registered
lines to other codes suitable for the opération of
a printer, a printer responsive to said code relays
. for typing billing data from said transiated codes,
a sequence circuit for controlling the sequence of
operation of said code relays, and a translator for
translating portions of a registered code into a
called office designation each character of which
may be translated into a plurality of different
characters for each registered code, the said
translator comprising a register for each place of
the said called office designation, a source of al-
ternating current, a switch responsive to said reg-
Isters for connecting said source of alternating
current to a single one of a large plurality of
points, a group of selector relays each for select~
ing a particular character from the said plu-
rality of different characters for each said regis-
tered code, circuits jointly controlled by said se-
lector relays and said translator register relays
for selectively and sequentially operating said
code relays, an area register comprising a plu-
rality of relays and a set of control elements asso-
ciated with and corresponding to each of said se-
lector relays for each of said area register relays,
each said control element consisting of an elec-
tronic tube rendered active by its associated relay
and a coil interlinked with a magnetic core
through which a plurality of conductors may be
threaded, said coils being operative to respond to
alternating current applied to a conductor
threaded through its said core when its said asso-
ciated electronic tube is rendered active to selec-
tively operate. said selector relays, and means
comprising a conductor connected to any one of
said points and threaded through the cores of a
coil in a plurality of said sets for causing a regis-
tered called office designation code to be trans-
lated differently for each of said areas.

13. In an automatic accounting system, a proc-
essing device for converting items of information
contained in an entry tape into typed billing data,
the said entry tape consisting of a strip having
perforated therein a plurality of groups of trans-
verse lines of coded information, each said trans-
verse line being referred to hereinafter as a line
and each said group of such lines being referred
to hereinafter as an enfry, the said device com-
prising a reader for sensing the codes of said lines
in sequence, a plurality of registers in number
equal to the number of lines in the longest entry
which may be encountered, circuit means between
said reader and said registers for registering said
lines in said registers, a code relay circuit for
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other codes suitable for the operation of a printer,
a printer responsive to said code relays for typ-
ing billing data from said translated codes, a
sequence circuit for controlling the sequence of
operation of said code relays, each said register
including a set of relays for each code digit regis-
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tered therein, and a translator for transiating a
five-digit code registered in one of said registers
into a six-digit line of billing data comprising a
set of translator relays each associated with and
responsive to & said set of register relays and cir-
cuits jointly controlled by said sets of translator
relays for sequentially and selectively operating a
number of said code relays greater than the num-
ber of said sets of translator relays.

14. In an automatic accounting system, a proc-
essing device for converting items of information
contained in an entry tape into typed billing data,
the said entry tape consisting of a strip having
perforated therein g plurality of groups of trans-
verse lines of coded information, each said trans-
verse line being referred to hereinafter as a line
and each said group of such lines being referred
to hereinafter as an entry, the said device com-
prising a reader for sensing the codes of said lines
In sequence, a plurality of registers in number
equal to the number of lines in the longest entry
which may be encountered, circuit means be-
tween said reader and said registers for register-
ing said lines in said registers, a code relay circuit
for translating the codes of said registered lines
to other codes suitable for the operation of a
printer, a printer responsive to said code relays
for typing billing data from said translated codes,
a printer control circuit for controlling the se-
quence of operation of said code relays, each said
register including a set of relays for each code-
digit registered therein, and in one of said reg-
isters, a group of memory relays auxiliary to each
sald set of register relays, a group master relay
for each said group of memory relays, said group
master relays jointly exercising a control in said
printer control circuit, each said group master re-
lays being controlled by each of the said memory
relays of a said group and in turn controlling
every memory relay of a said group whereby after
one of said memory relays has been operated, no
other memory relay can be operated until the
first said operated relay has been completely
released, an operating circuit for each of said
memory relays responsive to the simultaneous
operation of a predetermined number of said reg-
ister- relays, a locking circuit for each of said
memory relays responsive to the continued de-
energizaticn of all of said register relays other
than the said predetermined number operated,
whereby upon the operation of said memory re-
lays the said register may be repeatedly released
and reoperated, and whereby said control in said
printer control circuit will thereby respond only to
a change in the pattern of operation of said reg-
ister relays.

15. In an automatic accounting system, a
processing device for converting items of infor-
mation contained in an entry tape into typed
billing data, the said entry tape consisting of a
strip having perforated therein a plurality of
groups of transverse lines of coded informa-
tion, each said transverse line being referred to
hereinafter as a line and each said group of
such lines being referred to hereinafter as
an entry, the said device comprising a reader
for sénsing the codes of said lines in sequence,
a plurality of registers in number equal to
the number of lines in the longest entry
which may be encountered, circuit means be-
tween said reader and said registers for regis-
tering said lines in said registers, a code relay
circuit for translating the codes of said regis-
tered lines to other codes suitable for the opera-
tion of a printer, a printer responsive to said code
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relays for typing billing data from said trans-
lated codes, a printer control circuit for con-
trolling the sequence of operation of sald code
relays, the spacing and marginal arrangement
of the said typed billing data and the inclusion or
omission of a title accompanying a line of typed
billing data, a cutter and a stuffer associated with
said printer for cutting the paper on which bill-
ing data is typed into uniformly sized slips and
for stufing said cut slips into a receptacle respec-
tively, means under control of said printer con-
trol circuit for starting the typing of a new slip
with the typing of a title gleaned from certain
of said registers before the typing of the first line
of billing data thereon, and a memory circuit as-
sociated with the register from which said title
is gleaned, to control said printer control cir-
cuit to omit the typing of a title if the setting of
said register on the next entry is the same as the
previous setting thereof, and to otherwise control
said printer control circuit to operate said cut-
ting and stufing means and to type a title before
the next typed line of billing data.

16. In an sutomatic accounting system, a
processing device for converting items of infor-
mation contained in an entry tape into typed
billing data, the said entry tape consisting of a
strip having perforated therein a plurality of
groups of transverse lines of coded information,
each said transverse line being referred to here-
inafter as a line and each said group of such
lines being referred to hereinafter as an entry,
the sald device comprising a reader for sensing
the codes of said lines in sequence, a plurality
of registers suficient in number to register each
line of an entry of the longest expected entry, a
tape identity and common information circuit,
with means for setting said circuit manually to
given information and a proof circuit responsive
to a special tape identity entry perforated at the
beginning of said entry tape for checking the cor-
respondence between said manually set tape
identity information and the tape identity in-
formation contained in said special entry, a code
relay circuit for translating codes of registered
information in said tape identity circuit and in
said registers to other codes suitable for the op-
eration of a printer, a printer responsive to said
code relays for typing billing data from said
translated codes, a printer control circuit for
controlling the sequence of operation of said code
relays, pattern means controlled by said tape
identity circuit for controlling the selection of
information to be typed from said tape identity
circuit and sald registers and memory circuit
means for modifying the operation of said pat-
tern means whereby the typing of billing data
lines may be grouped under different titles, each
title containing billing data common to the data
of all lines typed thereunder.

17. In an automatic accounting system, a
processing device for converting items of infor-
mation contained in an entry tape into typed
billing data, the said entry tape consisting of a
strip having perforated . therein a plurality of
groups of transverse lines of coded information,
each said transverse line being referred to here-
fnafter as a line and each said group of such
lines being referred to hereinafter as an entry,
the sald device comprising a reader for sensing
the codes of sald lines in sequence, a plurality
of registers sufficient in number to register each
line of an entry of the longest expected entry, a
tape identity and common information circuit,
with means for setting said circuit manually to
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given Information and a proof circuit respoti-
sive to a special tape identity entry perforated
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ing the correspondence between said manually
set tape identity information and the tape
identity information contained in said special
entry, a code relay circuit for translating codes
of registered information in said tape identity
circuit and in said registers to other codes suit-
able for the operation of a printer, a printer re-
sponsive to said code relays for typing billing
data from sald translated codes, a printer con-
trol circuit for controlling the sequence of oper-
ation of said code relays, pattern means con-
trolled by said tape identity circuit for control-
ling the selection of information to be typed
from said tape identity circuit and said regis-
ters, a circuit herein called a month circuit con-
trolled by said tape identity and common infor-
mation circuit and responsive to said tape
identity entries, and memories circuit means as-
sociated in part with said month circuit for
modifying the operation of said pattern means
whereby the typing of billing data lines may be
grouped under different titles, each title con-
taining identification of the month and other
pertinent billing data common to the data of all
lines typed thereunder.

18. In an automatic accounting system, a
processing device for converting items of infor-
mation contained in an entry tape into typed bill-
ing data, the said entry tape consisting of a strip
having perforated therein a plurality of groups
of transverse lines of coded information, each said
transverse line being referred to hereinafter as a
line and each said group of such lines being re-
ferred to hereinafter as an entry, the said device
comprising a reader for sensing the codes of said
lines in sequence, a set of reading relays equal in
number to the number of reading pins on said
reader, one of said reading pins being provided
for each code place in a said transverse line of
pcrforations, the said reader being arranged to
operate at a constant speed and to reciprocate
said pins in cycles the said pins being in a reading
position during g given part of g cycle and with-
drawn from a reading position during the re-
mainder of a cycle, said reader also being pro-
vided with a plurality of auxiliary contacts, some
being closed during the reading portion of the
cycle and others being closed during the said
remaining portion of the cycle, a circuit arrange-
ment for insuring a connection between said
reading pins and the corresponding reading re-
lays during a complete reading interval, con-
sisting of a plurality of relays, g first of said re-
lays (R0) being responsive to an auxiliary con-
tact closed during a reading portion of a cycle
and operating to control a second of said relays,
a second of said relays (Sl) being responsive to an
auxiliary contact closed during a remaining part
of a cycle and operating to control a third of said
relays, a third of said relays (Rl) being respon-
sive to an guxiliary contact closed during a read-
ing portion of a cycle and orerating to control a
fourth of said relays, a fourth of said relays (S2)
being responsive to an auxiliary contact closed
during a remaining part of a cycle and operating
to control a fifth of said relays, a fifth of said
relays (R2) being responsive to an auxiliary con-
tact closed during a reading portion of a cycle
and operating to release the said first (R0),
second (S1), third (R{) and fourth (S2) of said
relays, connector relays for interconnecting said
reader pins and sald reader relays, validity check
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rircuits controlled by sald reader relays, said
connector relays and said fifth relay (R2) being
controlled by said validity check circuits whereby
the interconnection between said reader pins and
said reader relays is established in advance of
the period. of use of said connection and main-
tained until the validity of the operation of said
reader relays is established, a plurality of registers
each for registering a line of an entry under con-
trol of said reading relays, a control circuit for
selecting items of information from said registers
for typing and a printer for typing said selected
items of information as billing data.

19. In an automatic accounting system, a
processing device for converting items of infor-
mation contained in an entry tape into typed
billing data, the said entry tape consisting of a
strip having perforated therein g plurality of

groups of transverse lines of coded information,

each said transverse line being referred to here-
Inafter as a line and each said group of such
lines being referred to hereinafter as an entry,
the said device comprising a reader for sensing
" the codes of said lines in sequence, a set of read-
Ing relays equal in number to the number of
reading pins on said reader, one of said reading
pins being provided for each code place in a said
transverse line of perforations, the said reader
being arranged to operate at a constant speed
and to reciprocate said pins in cycles the said pins
being in a reading position during a given part
of a cycle and withdrawn from a reading position
during the remainder of a cycle, said reader also
being provided with a plurality of auxiliary con-
tacts, some being closed during the reading por-
tion of the cycle and others being closed during
the said remaining portion of the cycle, a circuit
arrangement for insuring a connection between
sald reading pins and the corresponding reading
relays during a complete reading interval, con-
sisting of a plurality of relays connected in cas-
cade, each controlling the next, alternate relays
being responsive one to an auxiliary contact
closed during a reading interval and the next dur-
ing a remaining interval of a cycle, connector
relays for Interconnecting the said reader pins
and the said reader relays, the said connector
relays being operated by one of the later operated
of said relays responsive to a remaining interval
of a cycle, whereby said reading relays are con-
nected and responsive to said reading pins in
advance of the functioning thereof, a plurality
of registers each for registering a line of an entry
under control of said reading relays, s control
circult for selecting items of information from
said registers for typing and a printer for typing
said selected items of information as billing data.

20. In an automatic accounting system, a
processing- device for converting items of infor-
mation contained in an entry tape into typed
billing data, the said entry tape consisting of a
strip having perforated therein a plurality of
groups of transverse lines of coded information,
each said transverse line being referred to here-
Inafter as a line and each said group of such
lines being referred to hereinafter as an entry,
the said device comprising a reader for sensing
the codes of said lines in sequence, a set of reading
relays equal in number to the number of reading
pins on said reader, one of said reading pins being
provided for each code place in a said transverse
line of perforations, the said reader being ar-
ranged to operate at a constant speed and to
reciprocate said pins in cycles the said pins being
in a reading position during a given part of a
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cycle and withdrawn from a reading position dur-
ing the remainder of a cycle, said reader also
being provided with & plurality of auxiliary con-
tacts, some being closed during the reading por-
tion of the cycle and others being closed during
the said remaining portion of the cycle, a circuit
arrangement for insuring a connection between
said reading pins and the.corresponding reading
relays during a complete reading interval, con-
sisting of a plurality of relays connected in cas-
cade, each controlling the next, alternate relays
being responsive one to an auxiliary contact
closed during a reading interval and the next
during a remaining interval of a cycle, the last
of said relays releasing all prior operated relays,
connector relays for interconnecting the said
reader pins and the said reader relays, the said
connector relays being operated by the next to
the last of said relays during a remaining portion
of a cycle, a check relay responsive to sald read-
ing relays operated only when said reading relays
have been operated in a valid pattern, said last
relay and said connector relays being locked
under control of said check relay, whereby the
connections between said reading pins and said
reading relays are established in advance of a
reading interval and maintained until it is cer-
tain that said reading relays have been properly
operated, a plurality of registers each for register-
ing a line of an entry under control of said read-
ing relays, a control circuit for selecting items of
information from said registers for typing and a
printer for typing said selected items of informa~
tion as billing data.

21. In an aut‘qmatic accounting system, a
processing device' for converting items of in-
formation contained in an entry tape into typed
billing data, the said entry tape consisting of a
strip having perforated therein a plurality of
groups of transverse lines of coded information,
each said transverse line being referred to here-
Inafter as a line and each said group of such
lines being referred to hereinafter as an entry,
the said device comprising a reader for sensing
the codes of said lines in sequence, a plurality
of registers in number equal to the number of
lines in the longest entry which may be encoun-
tered, circuit means between said reader and
said registers for registering said Iines in said
registers, a code relay circuit for translating the
codes of said registered lines to other codes suit-
able for the operation of a printer, a printer re-
sponsive to said code relays for typing billing
data from said translated codes, a tape identi-
fication circuit for determining the form of the
typed billing data produced by said printer, the
said form including the columnar arrangement
of the typed data, a line character count cir-
cuit for counting the characters of a typed lne,
relay means for each predetermined form of
line. each said relay means controlling & plu-
rality of connections to sald code relays, some
of said connections extending directly to said
code relays, and others extending thereto
through predetermined circuits of said registers,
sald plurality of econnections including one con-
nection for each columnar place of a line in-
cluding characters, numerals, spaces and finally
a cornnection to a carriage return Hne feed relay
among sald code relays, a transmitting means
responsive to said code relays for controlling said
printer, sald transmitting means having control
over said line character count circuit, said line
character count circuit responding to the com-
pleted transmission of each character to ad-
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of registers in number equal to the number of
lines in the longest entry which may be encoun-
tered, circuit means between said reader and said

data from said translated codes, a tape identifi-
cation circuit for determining the form of the
typed billing data produced by said printer, the
sald form including the columnar arrangement
of the typed data, a line character count circuit
for counting the characters of a typed line, re-
lay means for each predetermined form of line,
each said relay means controlling a plurality of
connections to said code relays, some of said
connections extending directly to said code re-
lays, and others extending thereto through pre-
determined circuits of said registers, said plu-
rality of connections including one connection
for each columnar place of a line including
characters, numerals, spaces and finally a con-
nection to a carriage return line feed relay among
said code relays, a transmitting means respon-
sive to said code relays for controlling said
printer, said transmitting means having control
over said line character count circuit, said line
character count circuit responding to the com-
pleted transmission of each character to ad-
vance the count thereof to sequentially enable
each of said relay oonnections, and a one and
oneonlyclrculteontrouodbynldooderehylfor
enabling said  transmitter.

23. In an automatic sccounting system, a
prooessing device for converting items of in-
formation contained in an entry tape into typed
billing data, the said entry tape consisting of a
strip having perforated therein a plurality of
groups of transverse lines of coded information,
each sald transverse line being referred to here-
inafter as a line and each said group of such
lines being referred to hereinafter as an entry,
the said device comprising a reader for sensing
the codes of said lines in sequence, a plurality
of registers in number equal to the number of
lines in the longest entry which may be encoun-
tered, circuit means between said reader and
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sald registers for registering said lines in said
registers, a code relay circuit for translating the
codes of sald registered lines to other codes suit-
able for the operation of a printer, a printer re-

s Sponsive to sald code relays for typing billing

data from said translated codes, a tape identi-
fication circuit for determining the form of the
typed billing data produced by said printer, the
said form including the columnar arrangement

10 of the typed data, a line character count circuit

for counting the characters of a typed line, re-
lay means for each predetermined form of line,
each said relay means controlling a plurality of
connections to said code relays, some of said con-

16 nections extending directly to said code relays,

and others extending thereto through predeter-
mined circuits of said registers whereby a single
line of billing data is composed from informa-
tion registered in a plurality of registers by a

20 multiple line entry, said plurality of connections

including one connection for each columnar
place of a line including characters, numerals,
spaces and finally a connection to a carriage
return line feed relay among said code relays, a

¢s transmitting means responsive to said code re-

lays for controlling said printer, said transmit-
ting means having control over said line char-
acter count circuit, said line character count
circuit responding to the completed transmis-

3¢ slon ‘of each character to advance the count

thereof to sequentially enable each of said relay
connections.

24. In combination, a register and translat-
ing system controlled by a record sensing device,

35 sald system including a plurality of registers,

settable elements, means controlled by different
settings of saild elements for successively and
selectively storing information sensed by said
device in sald registers on a wholly numerical

i basis, means for translating such information

into partly numerical and partly alphabetical
data, said translating means being also under
control of said settable elements and a mecha-
nism controlled by said translating means for

13 recording said numerical and alphabetical data.
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