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1

This invention relates to systems for tran-
scribing and summarizing accounting records.

A common operation performed in accounting
systems is the summarizing, from a detailed rec-
ord, of the various individual items chargeable
to the various accounts, and the making of a
‘new record showing all of the accounts with the
total amount chargeable to each. This work is
performed more rapidly and with less labor if
the detailed record is read by mechanical means
rather than visuaily, the summarizing done auto-
matically, and the new record also produced by
a machine rather than by hand.

In some accounting systems, records of items
of account are made by impressing a paper tape
or similar medium, with depressions in rows or
lines across the tape, the relative positions of
adjacent - depressions representing, in. accord-
ance with a code, digits or characters. Each
digit thus recorded may have an individual sig-
nificance or data may be represented by the
combinations of adjacent digits in a line. Each
entry may consists of one line or several suc-
cessive lines. The type of data recorded in each
line and the association of the various lines of
an entry may be indicated by additional digits or
characters in each line. The copending appli-
cation of W. W. Carpenter and R. E. Collis, Se-
rial No. 759,402, filed July 7, 1947 shows a system
for recording, in this manner, data relating to
telephone service.

While this kind of record cannot, like a typed
record, be read visually, it has the advantage that
it is adapted to be read by mechanical reading
or sensing devices, and copies or transcriptions of
the original record in the same form may be
produced mechanically.

The present invention discloses a novel sys-
tem for transcribing records of this type and
summarizing the data thereon, which reads a
record and produces a new record in the form of
the original record (and, therefore, adapted for
further operations of a similar character) in
which the individual entries of the original rec-
ord are summarized and additional data useful
in further accounting operations is recorded.

. Some of the features of this invention are
means for summarizing the enfries in accordance
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2

with indices in the original record; for repro-
ducing on the new record the indices in accord-
ance with which the entries are summarized; for
comparing each index with subsequently en-
countered indices; for comparing each index
with a common index in each section of the origi-
nal record; for summarizing entries either of
one line or of more than one line; for checking
the completeness of an entry containing more
than one line; for recording a fixed quantity,
when the summarized amount exceeds that quan-
tity, and carrying the remainder into the suc-
ceeding summary; for recording a significant en-
try at the end of each series of related indices
encountered in the original record; for arresting
the operation of the system without losing data
already computed; for arresting the operation of
the system in case of failure to produce a correct
record or in case the record read is mutilated;
and for restarting the correct operation of the
system after such arrest.

These and other features of the invention will
be more readily understood from the accompany-
ing description, the appended claims, and the
drawings, in which:

Figs. 1 and 2 show the reader;

Figs. 3, 4 and 5 show the reading relay circuit;

Figs. 6 and 7 show the reading translator
circuit;

PFigs. 8 through 13 show the adder control
circuit;

Figs. 14, 15 and 28 show the summary trans-
lator circuit;

PFigs. 16 and 17 show the maintenance lamp
circuit;

Figs. 18 through 20 show the register con-
nector circuit;

Figs. 21 through 24 show the hundreds-digit
adder circuit;

Figs. 25 through 27 show the summary con-
trol circuit;

Fig. 29 shows the motor control and reader
check circuits;

Figs. 30 and 31 show the splice pattern and

5 alarm control circuits;

Fig. 32 shows the summary connector circuit;
Fig, 33 shows the register control circuit;
_ Fig. 34 shows the comparing circuit;
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Figs. 35, 52 and 65 show the one directory
number register;

Figs. 36, 53 and 66 show another directory
number register;

Figs. 37 through 40 show the tens-digit adder
cireuit;

Figs.
circuit;

Fig. 43 shows the recorder; o

Figs. 44 and 45 show the start circuit;

Fig. 46 shows the aldrm circuits;

Figs. 47 through 49 show the tape-digit regis-
ter circuits;

Figs. 50 and 51 show the reader linescount
circuit;

Figs. 54 through 57 show the units-digit adder
circuit; By _

Figs. 58 through 60 show thie tape-end con-
trol circuits; ] o

Figs. 61 through 64 show -the tape-identity
switch circuits; )

Figs. 67 through 69 show therspecial lines cir~
cuits;

Figs. 70 and 71 show the recorder line-count
circuit;

Fig. 72 shows how the above figures should ke
placed in relation to one another to completely
disclose the invention; . o )

Fig. 73 is a diagrammatic representation of the
record tape; and :

Fig. 74 is a block diagram of the principal ele-
ments of the invention showing the relation of
the elements to one another.

The -inveution is iliustrated in its applicatioa
to records of data relating to telephone calls. In
one form of accounting system for telephone
service, records relating to telephone calls charge-
able in message units are made on long paper
tapes, each tape containing records of calls
chargeable to a particular thousand or a particu-
lar hundred subscribers’ directory numbers, The
records are in the form of successive entries, each
entry containing a directory number and a num-
ber of message units chargeable thereto. The
entries are in the numerical order of the directory
numbers, but there may be and usually are sev-
eral entries for each directory number which ap-
pears, while some directory numbers-do not ap-
pear at all. These records are-of the-impressed
type menticnied above.

In its present embodiment, the invention is
adapted to read these record tapes and to pro-
duce new record tapes in-the same form on which
the directory numbers and other data are repro-
duced, but on which the sum total -of message
units chargeable to each directory number is re-
corded with that directory number. For a clear
understanding of the invention, a more detailed
description of the record tapes, which are the in-
put tapes in the present embodiment of the in-
vention, appears desirable. .

The records on these tapes are made by a re-
corder of the punching type, such, for example,
as the one disclosed in the copending application
of W. W. Carpenter, Serial No. 558,401, filed April
14, 1945, and now abandoned. This has a row of
twenty-eight punches extending across the tape,
each of which, when operated, produces g small,
round depression in the tape. Only one of the
first three punches is operated at a time, the de-
pression produced representing “0” if ‘the first
punch is operated, “1” if the second punch is
operated, and “2” if the third punch is operated.
The remaining twenty-five punches are divided
into five groups of five, the punches of ‘each.group

41 and 42 show the recorder check
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being operated in combinations of two to record
a digit. Five more digits may thus be recorded
in one line. For convenience, the five punches
in each of the latter groups are designated (0),
1), (2), @), and (7), respectively. The com-
binations of operated punches and the depres-
sions produced by them, represent digits accord-
ing to the foliowing code:

Piifichés Oper-

Digit |ated In Group
of Five
w1 0) @O
2 @ (@
3 1) (2
4 @ @
5 1) @
6 2 @
7 (OB ()]
8 L M
9 2) (M
0 @ @

When one line has been recorded, the tape is
advanced and -the next line recorded in a similar
manner by the same set of punches.

Fig. 73 is a representation of such a tape with
data recorded thereon. ‘An actual reproduction
of the tape would be unintelligible, as the actual
tape displays only a pattern of depressions which
is not readily susceptible:of visual interpretation.
In the interest of clarity, therefore, Fig. 73 is a
diagrammatic rather than an actual representa-
tion of the record tape. The black dots represent
depressions-in the tape which record data, and
these dots have been more widely spaced than in
the actual tape in order that they may be more
clearly seen. With each -group -of -dots has been
placed the digit which the dots represent and
the significance- of the digits is indicated by
legends. The vertical lihes divide -the-dots into
digit .groups. The digits, ‘the legends, ‘and the
vertical lines do not appear on the actual tape.

Starting at the bottom-of the figure and pro-
ceeding upward, which is the direction in which
the record is to be read (although it is made in
the opposite direction) , there appears gtthe boi-
tom, severallines (lines I t0°4) each representing
the digits “081010.” These merely form g “splice”
pattern, providing space for joiriing “the tape to
another ‘similar tape. There ‘follows thereafter
a tape-identity -entry of nine lines (lines 5 to 13)
which, together, identify the particular tape. In
each of these lines, the first three digits -are
“index” digits indicating the character of the
data. The fourth digit in-each line is the num-
ber of the line of the entry. The last digit of
the bottom line of this entry indicates the type of
record tape. In line 8, the last two digits are the
number of ‘the marker-group with which the re-
corder, which recorded the original information,
is associated. The last two digits of lines 7 and 8
hiave no significance. - In line 9 the next-to-last
digit represents the -central office of the sub-
scribers whose records are ‘on the tape. The last
digit is a zero having no significance but used
merely to fill'out the line. The last two digits
of :lines 10 and 11 have no significance. In line
12, the next-to-last digit is the thousands digit
of the directory numbers ‘which appear on the
section of the tape preceding the next group of
tape-identity lines, and the last digit is the num-
ber of the “round,” a billing period. In the last
line of ‘the tape-identity entry, the last two digits
are the number -of the month to which the
charges apply.



2,572,182

Following the tape-identity entry appear the
entries of message units chargeable to the sub-
scribers. The entries shown are representative
of the various types of these entries, Line 14
shows a single-line entry for a number of mes-
sage units not exceeding nine. 'The first digit is
an index. The next digit is the number of mes-
sage units.. The last four digits are the direc-
tory number of the subscriber to whom the mes-
sage units are chargeable. Lines 15 and 16 show
a two-line entry for 10 to 99 message units. The
first two digits of the lower line are index digits.
The next four digits are the directory number of
the subscriber to whom the message units are
chargeable. The four zeros of the upper line
have no significance, being used merely to com-
plete the line, and the last two digits are the
number of message units. Lines 17 and 18 show
a two-line entry for up to 999 message units.
This entry differs from the previous type of en-
try in the second digit of the second line and in
the fact that the message units occupy three
digits. Lines 19 and 20 show a two-line entry
for 1,000 message units, the second digit of the
second line being again distinctive. It will be
observed that the first digit of a single-line entry
is “1,” while the first digit of the first line of a
two-line entry is “2” and the first digit of the
second line of a two-line entry is “0.”

On the actual tape, the directory numbers ap-
pearing in the message-unit entries are in
ascending numerical order, with a tape-identity
entry between the thousands digit groups. Of
course, there may be, and usually are, several
entries for each directory number, which may be
of any of the types shown, and these follow one
another. Also the directory numbers are not
necessarily numerically consecutive, as some di-
rectory numpers. may not appear at ail.

Following the entries of message units charge-
able, the tape-identity entry is repeated. There
follows a line (line 25) the last two digits of
which represent the number of the machine
which made the record. The first four digits of
~ this line are an indication that the lines follow-
ing are to be disregarded. Following this line is
a splice pattern for joining the tape to another
similar tape. ]

In using the present embodiment of the in-
vention, a number of record tapes, such as de-
scribed above, may be joined together, end for
end, in the numerical order of the thousands
digits of the directory numbers appearing on
them, and run through the reader shown dia-
grammatically in Figs. 1 and 2, the input tape
being represented at T. The reader may be any
suitable type, such as the one disclosed, for ex-
ample; in the previously-mentioned copending
application of W. W. Carpenter, Serial No.
558,401, It has, in the present embodiment of
the invention, twenty-eight sensing fingers
adapted to sense the twenty-eight positions
where depressions may appear in one line of the
tape T. These fingers are repeatedly raised and
lowered by & cam operated by the motor M and
each finger which encounters a depression in the
tape when lowered, closes its associated contacts.
The motor M also operates a mechanism (not
shown) which normally steps the drum to ad-
vance the tape each time the sensing fingers are
raised, so that the sensing fingers normally fall
once on each line of the record tape. When the
step magnet M2 is energized, or when the stop
magnet Mi (which is energized during normal
operation) is deenergized, however, this tape ad-
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vance is arrested and the sensing fingers fall
repeatedly on the same line of the record. Mag-
net Mi is used merely to prevent the reader drum
from being accidentally rotated while the reader
motor is not running and during the process of
starting the reader. Magnet M2, however, is
maintained operated during the time a iine of the
tape T is being processed and is released only
when operations of the system in connection
with said line are completed. Magnet M2, there~
fore, prevents the reader from advancing faster
than the operations of the system are performed
and, in the event of failure in the system, pre-
vents tape I from being advanced beyond the
line of the record being read when the failure
occurred. The motor M also rotates the cams
shown in Figs. 1 and 2 which actuate contacts for
controiling the circuits, as described later.
These cams are so arranged that contacts H3C,
HIC, K3 and K1 are ciosed when the sensing
fingers are raised and opened when the sensing
fingers are lowered. Contacts Jé . .. J5 close
slightly after the closure of any of the sensing
finger contacts, and open slightly after the sens-
ing finger contacts open. 'The remainder of the
contacts controlled by the cams open and close in
synchronism with the sensing finger contacts.
Other details of the reader will be described later
when their purpose and functions will be more
clearly understood.

Through the circuits shown in Figs. 3 to 71,
the reader controls the recorder of Fig. 43 which,
in the present embodiment of the invention, is
similar to the recorder by which the input tapes
(Fig. 73) were made and produces a record simi-
lar in form to the input tapes. If has twenty-
eight punches operated individually by the mag-
nets MAO . .. MFT respectively. A magnet
PAM, when operated and released, advances the
tape TT one line.

Fig. 73 will serve as a representation also of
the record produced by the recorder of the
present invention, if the entry shown for not
more than nine message units is omitted. Dif-
ferent index digits are, in some cases, recorded
but the record on the summary (output) tape TT
is similar, with these exceptions, to the record
on the input tape T. However, on the summary
tape TT only one entry appears for each direc-
tory number to which 999 or less message units
are chargeable, and the number of message units
shown on this tape for each directory number is
the sum total of all the message units shown on
the input tape T as chargeable to that directory
number. Where the total number of message
units chargeable to a directory number exceeds
1,000, there is one entry on tape TT for each full
thousand agnd an additional entry for the re-
mainder.

GENERAL ARRANGEMENT AND FFUNCTIONS OF THE

SYSTEM

The functioning of the system will be best
understood by reference tc the block diagram
Pig. 74 which shows diagrammatically the general
arrangement of the principal parts. The tape-
identity switches are manually set in accordance
with the type and characteristics of the record on
the input tape T to be passed through the
reader. Before said tape is inserted in the reader,
the reader is started by the manual operation of
a key and the recorder is then caused to impress
a splice pattern on the output tape TT in response
to the manual operation of another key. The
input tape T is then inserted in the reader and
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thé reading -eircuits -put “into-opération. - The
reader reads the-lines-of “the-reeord- on- tape: T
suceessively. -As each line-is-redd; reading relays
and ‘relays ‘of the reading -translator -are-oper-
ated which -correspond to-the-depressicns:in: tape
T encountered ~by - the-sensing  fingers «of - the
reader. -The reader -autematically -passes-over
the -successive lines -of -the splice-pattern at-the
beginning of tape T, without- causing-any-record
thereof to ‘be :made. ‘When -the: tape-identity
entry-on tape T is-encountered,-the-significant
digits in said-entryindicated by the-reading relays
operated are compared -with-the-setting -of -the
tape-identity: switches. ~If -any -of ‘these digits
donot check-with the setting of the tape-identity
switehes; an alarm-ig-given-to:indicate that the
wrong -tape  hag-been-inserted-in the reader-or
that -the - tape~identity:-switches -are inecorrectly
set, - Ifthe digits-check, a~corresponding tape-

identity entry is caused 6 be impressed -on-the-

output tape T'T.

The reader then-proeceeds to read the-linesof
the message-unit-entries-on tape T. ‘The. thou-
sands digit-of the directory number-in-each entry
is-checked against the setting of a switch- posi--
tioned in -accordance -with the tape-identity
switches' to-make-sure-that the directory -num-
bers are -those that shoeuld -appear -on the par-
ticular section:-of “the -input tape T. being read.
The hundreds, tens, and units-digits-cf-the direc-
tory number in the first-entry encountered-are
registered in the X- directory -number -register,
and the number of message units is registered in
the X message-units register and transferred-to
the X sum-register, the X message~units: register
being then-cleared. The directory number in the
next-entry -encountersd is-registered-in the ¥
directory number -register and the  numiber of
message units is -registered- in- the Y -message-
units register. The two registered: directory
numbers are- then -ecompared, :If they-are-the
same,; the two amounts of message-units registered
are added and the sum-is transferred -to the Y
sum register, the X directory number-and -sum
registers being eleared. The - directory numkber
of the next entry is registered in-the: X directory
numper register and ‘the message: umts of: the
entry-in the X message-units register..- Again-the
registered- directory numbers are-compared and,
if they are the same, the two amounts of message
units registered are added- and the -total ‘trans-
ferred to the X sum register, the ¥ -sum register
being cleared. 8o long ‘as -the two -registered
directory numbers agree, this process-continues,
a registration of the directory number and the
total number of message units chargeable to it
being maintained. When, however,; two registered
directory numbers do not agree, the recorder is
caused, through the summary translator--and
summary connector, to record an entry contain-
ing the first directory number and the accumu-
lated total of message units chargeable to it.
These registrations are then cleared and-the sum-
marizing operation proceeds in the same manner
with the succeeding registered directory number
and the registered message units severally charge-
able to them.

If the accumulated total of message units for
one directory number reaches or exceeds one
thousand, the recorder is caused tc impress on
tape TT an entry for cne thousand message units,
with the directory number. Any excess. above
one thousand message units is retained in one of
the: sum:.registers and the message units:inisuc-

8
ceeding -entries: for- the- same-diréctory number
are added to it.

When-another- tape-identity -entry -is encoun-
~ tered on the input tape T, it is-checked against
5 the-setting of the tape-identity-switches. - If the
cheeck Iis -satisfactery, a :eerresponding : tapes=
identity entry is- impressed-on the output tape TT.
The -registered -digit, for- ecomparison -with -the
thousands-digit of directory numbers-in the mes-
sage~unit -entries,-is- automatically -changed -as
each new section of the-input tape T-is reached.
Splice patterns -enecountered-in the-input tape T
are-automatically passed over.  ‘When-the-end of
the input tape T-is-reached; the reader stops-auto-
matically. A-splice pattern is then caused to-bé
impressed on-the-output-tape TT by-manual oper-
ation of a key and this tape-isthus completed.
The -completed- output tape-is-in the same form'
as the input tape-and-is suitable for usein further
operations.of the-character-described above.

At -any--point-in the -above - summarizing -and
transcribing - operations, the operation -of the
system- may be arrested, by operating a key, for
examination of the equipment or for-other. pur-
poses. When the-system is restarted, the opera-
tions are resumed without loss of any partial
total of message-unit accumulated when: the-key
was operated to arrest the equipment.

Referring- now to-Figs. 1 through 71, each -of
the reading relays, referred to above, is associ-
ated with a -eorrespondingly- designated sensing
finger-of -the reader and operates -whenever -said
sensing finger falls-on-a depression in the record
being read, releasing when the sensing fingers are
raised. These relays, therefore, temporarily regis-
ter in two-out-of-five code (except for the first
digit) the digits represented in the same code
in-each line of the input record. These relays are

0 shown in the drawing as follows:
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-Reading relays

Digit Relays Fig. No.
45
1st. A0 . A2 16
: . B7 3
. C7 4
D7 4
. B7 5
FOvd 5

The operation of the reading relays for the 2nd,
4th, bth, and 6th digits causes the operation .of
relays of the reading translator which register
the same digits in decimal code, one of the trans-
lator relays being operated for each of said d1g1ts
The relays of the reading translator are shown in
the drawings as follows:

Reading translator relays

60

NI

Each of the X and Y directory number regis~
ters, whose functions are described above, com-
prises relays for registering, in two-out-of-five
code, the hundreds, tens,.and units digits of a di-
rectory number, and similar relays for regis-
tering a comparison of the directory number with
the directory number: registered in the other of

70

75
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said registers. These relays are shown in the
drawing as follows:

Directory number registers

10

ample, relay XTI’ and relay TY1) form “adder”
circuits for adding the message units registered

Digit Register Relays Comparison Relays| Fig. No.
X REGISTER
... XD7 (and XD28)..__{ DX0...DX7 ... 35
...XE7 (and XE28)___.| EX0...EX7___._ 52
+..XF7 (and XF28)..._| ¥X0 ... FX7_.___ 65
Y REGISTER
... YD7(and YD28)....i DY0...DY7.____ 36
+v. YE7 (and YE28)....| EY0...EY7.___. 53
... YF7 (and YF28)_..__| FY0...FY7____. 66

In the message-units registers, the number of
message units is registered, in biquinary code, by
the operation of one of five relays (and a relay in
parallel therewith) to represent a quantity
“0” . .. “4” and the operation of one of two
other relays to represent a quantity above or be-
low “5.” Relays are provided in each register for
registering, in this manner, hundreds, tens, and
units digits. These relays are shown in the draw-
ing as follows, each of the relays having a desig-
nation with a prime being in parallel with the
relay having a like designation without a prime:

Message~units registers

20

25

30

in the X message-units register and those regis-
tered in the Y sum register, the sum obtained be-
ing registered in the X sum register. Similarly,
the relays of the Y message-units register and of
the X sum register form adder circuits for adding
the message units registered in the Y message-
units register to those registered in the X sum
register and registering the sum in the Y sum
register.

When a sum total of message units is to be
recorded, each digit of the sum, registered in one
of the sum registers in biguinary code, is regis-

Digit 0...4 Fig. No. 0...4 Fig. No. [ Below 5 | Above 5 | Fig. No.
X REGISTER
Hundreds...... XH0 ... XH4... 24 { XHY ... XH4.. 22 | XHL...| XHH._. 21
Tens ... XTO0 ...XT4.__ 40 | XT0’ ... XT4' .. 38 | XTL....| XTH._. 37
Units.ooooeomo XU0...XU4... 57 | XUO ... XU4_. 55 | XUL...| XUH_.. 54
Y REGISTER
Hundreds_..... XHO...XH4... 24 | YHO' ... YH4 231 YHL..| YHH_ __ 21
Tens...._....._ YT0 ... YT4._. 401 YT ... YT4 . 39| YTL.__.| YTH.___ 37
Units. oo YU0...YU4 . 57 | YUO ... YU4_. 5 | YUL...| YUH... 54

To register the digit “2” as the hundreds digit
in the X register, for example, relay XH2 (and
XH2’) representing the digit “2,” would be op-
erated, and relay XHL would be operated to indi-
cate that the registered digit is below “5.” To
register the digit “7,” relay XH2 (and XH2')
would likewise be operated, but relay XHH would
be operated to indicate that the registered digit
is above “5.”

In the sum registers, the quantities are also
registered in biocuinary code. The relays of these
registers are shown in the drawings as follows:

Sum registers

50

55

tered in the same code by the relays of the sum-
mary translator, which are shown in Figs. 4, 15,
and 28. These latter relays, however, control
punch magnets of the recorder to record the sum
in two-out-of-five code.

Directory numbers are recorded in two-out-of-
five code from the registrations in the directory
number registers, which are in this code. With
the exception of the first digit of each 1line, all
digits are recorded in two-out-of-five code, and
the record on the output tape TT is, therefore,
in the same form as that on the input tape T.

1
Digit 0...4 Fig. No. | Below 5 | Above 5 | Fig. No.

X REGISTER

..HX4. . 23 | HXL...| HXH... 2

.. TX4. . 39 | TXL....| TXH._ . 37

. UX4._. 56 | UXL...| UXH__. 54
Y REGISTER

.. Y4 _. 2| HYL...| HYH __ 21

.. TY4. . 38| TYL....| TYH._ . 37

. UY4 . 55 | UYL...| UYH... 54

The relays of the X message-units register OPERATION IN DETAH‘. _
whose designations have primes, and the corre- For a more complete understanding of the_m-
sponding relays of the Y sum register (for ex- 75 vention, the operations of the system in reading,
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summarizing;:and transcribing ‘datd from .input
record tapes:will.now=be daseribed:.
Input record tapes may be fed into the reader
individually or several of them may be joined to-

gether, end to end, the splice patterns at the ends :
of these tapes affording space for joining -the:

tapes, and the matching depressions of the splice
patterns assuring alignment of the joined tapes.

Each tape contains directory numbers of a single :
i10°
are joined together the thousands or hundreds :

thousand or a single hundred, and when.tapes

are in consecutive ascending numerical order-
The operations for the two kinds of input tapes
are similar.
of illustration, that two “thousands’” tapes are

numbers from 1000 to 1999, and the second hav-

ing-directory numbers .from:2600.t0.2999.«

) SWITCH SETTING:

. The tape-identity switches of Figs. 61 through’

64 are first set manually in accordance withthe.
. type of information which .will bz encountered in:

the inputtapes.” It will be assumed that the tape=

identity entries of "these tdpes have items re-

corded as follows:

Line of. Tape- .| _Digits .

Ttem+ Tdentity Entry | Recorded

Thousands Digit, First Tape
Thousands Digit, Last Tape. .
Month

The Tape Type switch (Fig::61) -is;itherefore,
set at THS for this type of inputtdape. (position
HUNDS of this switch béing for records by-hun=
dreds of directory numbers rather than by thou-

sands). 'The other switches are set as follows:

Switch: Setiat
Marker group tens . ______. 2
Marker group units»__________________ 5
Office . _____ e 2
Round:r 7
First thousand - ___ . ___________.__ 1
Last thousand .. __________________ 2.

READER START

The Motor Start key. (Fig. 29) is now operated

to start the reader motor. When this.key is op-
erated, relay RLM .operates over.an obvious cir-
cuit.. Relay MST also operates over a circuit ex-
tending from battery through the winding of said.

relay, N6. 1 contacts of relay MRI:; conductor 50,

No. 2 contacts of relay AL, conductor 51, contacts
of the Emerg. Motor Stop key, and upper con--
tacts of the Motor Start key to ground.

Relay RON operates over a circuit extending.:

from battery through the winding of said relay
and No. 4 contacts of relay MST to ground, en-

ergizing the step magnet M2 over a circuit ex- -
tending from battery through No. 1 contacts of °

relay RON, conductor 84, the winding of magnet
M2, contacts of Tape Feed key, conductor 56
within bracket 57, No. 5 contacts of relay RS, con-

-ductor 58, No. 2 contacts of relay S2Y, No. 2 con-
tacts of relay S1Y, No. 2 contacts of relay:S2X,

and No. 2 contacts of relay 81X to ground. With
relay RON operated, the step magnet M2 is ener-
gized whenever contacts ‘G0 are closed over an
obvious. circuit; preventing the reader -drum from
advancing beyond the position where the sensing:

It will be assumed, for the purpose : -
15
joined together, the first tape having directory

20

25

30

35

40

60.-

5

12

fingers: fall-on: one line.of the.record -on-tape:T;.
unless said magnet is de-energized when: said:
contacts.-open,. From the.ahaove~traced circuit, it
will be evident that relay RS, 82V, SI¥, 82X, or
S{X must operate to open the circuit of magnet
M2 to allow the reader to advance, or the circuit
may be opened by operation of the Tape Feed key.
This key is used, therefore, to permit the reader
drum to advance when feeding tape into the read-
er.. When relay.ST8 operates,.-as - deseribed later,
the- No:-1-contacts -of:said-relay-short-cireuit the:
contacts -of - the-Tape- Feed- key-and- this-key-is -
ineffective when said relay is operated.

Relay MON (Fig. 45) operates :over a circuit-

-extending from:-battery through: the-winditigrof:

said reldy, conductor 55;:No¢. 4. contacts of relay:
RON, and contacts of Master Release .key.to
ground,.and Joeks.up. through, its.No..6 .contacts,
conductor .61,. and-No. 6§ contacts.of relay MRL.
to: the.same .ground. , The Master.OT-Normal-
lamp. (Fig. 29) .is.lighted by relay MON over. an.
obvious circuit. Operation..of relay:MON also.
provides..a.locking path for .relay MST .over the
circuit. traced. above ..to conductor: 51, thence.
through. contacts.of the Emerg.. Motor .Stop. key,
No. 3-contacts.of relay MST, No. 4 contacts -of re=
lay.RLM, .conductor. §3, and.No..7 contacts of re=-
lay. MON to.ground,.and a.locking circuit.for reldy.
RLM.:.through . its. No.. 3..cantacts,, conductor.52,.
upper contacts of Release key, conductor 53, and
No:-7 contacts-of ‘relay MON to ground. Relays
ON{ and ON2 (Fig:45) operate over obvious cir-
cuits through contacts.of relay MONito ground.
Relay-ON3 -(Fig.- 33)- -operates-over -a-circuit ex~-
tending from-battery through the winding of said
relay, conductor 48, No. 2 contactsof relay AGN;
condtcter £9, and No.:1 .contacts:of relay:*MON?
to:ground;  cemgpleting a-.circuit:: from battery:
through the winding of relay AON. (Fig. 8), con~
ductor 4T :within bracket 358, and No. 2 contacts
of-relay-ON3-to- ground, over-which relay -AON.
operatles. Relay ON4 (Fig:-47) operates over. a-
circuit extending from battery through the-wind--
ing of said relay, conductor 69, and No. 4 contacts
of relay MON to ground.. Relay RDR. (Fig. 24)
operaves._over -a - circuit “extending from: batstery.
through the winding of said relay, No. 5 contacts
of‘relay MST, No. 3'contacts of relay RON, con-
ductor -64, and No. 8 contacts of relay MON' to
ground.

Relay RDR connects ground through No. 2 con~
tacts of relday MST, No. 2 contacts of relay RDR,.
and-conductor 68 to a suitable control for the
power supply. AC, which thereupcn energizes
nrotor-M to-drive the mechanism- of the reader.
Arcireuit is also.completed from bstiery through
the winding of the stop-magnet M1, conductor 66,
No. 1 contacts-of relay-RDR, and No. 1 contacts
of-relay MST to ground, energizing said stop mag- -
net whichrpermits the reader drum to be:stepped
by the motor M...

SPLICE PATTERN
The End-Tape key, (Fig. 58)..is now operated-

»to:recordian-initial splice. pattérn: on-the output:

tape TT, a blank tape having been inserted in
the recorder.. When this key ig operated, relay
TEA (Iig, 58) operates over a circuit extending
from battery through the winding of said relay,

~front contacts of the End Tapekey, conductor.67;

and:No: 8'contacts of relay-ON2'to ground: When-
relay~ONI operated, as described above, relay
DRN-(Fig. 59) operated over.a circuit-extending
from. battery through -the -winding: of said relay,
conductor.T1, No. 8 contacts.of relay-ON1, con--
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ductor 12, No. 4 contacts of relay YON, and No. 4
contacts of relay XON to ground. Relay TEB
(Fig. 58) now operates over a circuit extending
from battery through the winding of said relay,
No. 1 contacts of relay TEC, conductor 68, No. 9
contacts of relay TIE, conductor 70, No. 3 con-
tacts of relay TEA, conductor 13, No. 2 contacts
of relay DRN, conductor 14, No. 7 contacts of re-

lay ST4, conductor 15, and No. 4 contacts of relay -

ONI to ground, completing a circuit from battery
through the winding of relay ME (Fig. 45) con-
" ductor 16, and No. 2 contacts of relay TEB to
ground, over which relay ME operates.

When contacts H1C close, relay STI (Fig. 44)
operates over a circuit extending from battery
through the winding of said relay, conductor 171,
No. 5 contacts of relay RLM, conductor 18, No. 1
contacts of relay RLS, No. 1 back contacts of re-
lay ST2, conductor 80, No. 4 contacts of relay ME,
conductor 81, No. 2 contacts of relay RON, con-
ductor 82, and contacts HIC to ground. When

said contacts open, relay ST2 (Fig. 44) operates .

in series with relay ST over a circuit extending
from battery over the path traced above through
No. 1 contacts of relay RLS, thence through the
winding of relay ST2 and No. 4 contacts of relay
ST1 to eround. When contacts H1C again close,
relay ST3 (Fig. 44) operates over a circuit ex-
tending from battery through the winding of said
relay, conductor 83, No. 2 contacts of relay MSL,
conductor 84, and No. 1 front contacts of relay
ST{ to the ground previously traced on conduc-
tor 80, and locks up through its No. 6 contacts,
No. 4 contacts of relay RLS, No. 1 contacts of re-
lay AGN, conductor 85. and No. 11 contacts of
relay MON to ground. Relay ST4 (Fig. 44) oper-
ates over an obvious circuit through No. 5 con-
tacts of relay ST3 to ground, and relay ST5 (Fig.
44) operates over a circuit extending from battery
through the windine of said relav, conductor 88,
and No. 10 contacts of relay ST3 to ground. Re-
lay RCD (Fie. 3) operates over a circuit extend-
ing from battery throueh the winding of said re-
lay, condurtor 81 within bracket 92, No. 1 con-
tacts of relav AL, conductor 93, and No. 4 con-
tacts of relay ST3 to ground. Relav ME is now
locked ur over a circuit extending from battery
through the winding and No. 1 confacts of said
relay, conductor 84 within bracket 92, and No. 7
contacts of relav RCD to ground.

Relay SP2 (Fie, 58) operates over a circuit ex-
tending from battery through the winding of said
relay, conductor 95 within bracket 96, No. 2 con-
tacts of relay LAS, condictor 97, No. 2 contacts
of relav SPT, conductor 98. No. 5 contactg of re-
lay TTH, conductor 188, and No. 5 contarts of re-
lay TEB to ground, and locks up throush its No. 1
contacts to the same ground, comvpleting a cirenit
from battery through the winding of relav SP3,
conductor 101, No. 1 countacts of relay WSH, Nn. 2
contacts of relav WS2, No. 2 contacts of relay SP2
to ground, over which relay SP3 operates. Relay
THA (Fig. 47) conerates over a circuit extending
from batterv through the winding of said relay,
condiictor 183 within bracket 104, No. 8 contacts
of relay SP3, conductor 115, and No. 4 contacts,
No. 2 contacts of relay FTH, and No. 5 contacts
of relay ON4 to sround. )

Relays PCA, PCB, and PCC (F'ig. 42) now oper-
ate over a circuit extending from battery through
the windines of said relavs in series. conductor
{06 within bracket 107, No. 9 contacts of relay
RCD. conductor {18, and No. 3 contacts of relay
SP3 to ground. Relavs PCA, PCB and PCC con-
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cuits for recording. When contacts K1 close, re-
lay FL (Fig. 70) operates over & circuit extending
from battery through the winding of said relay,
conductor 110 within bracket (11, No. 9 back con-
tacts of relay MLK, conductor {12 within bracket
{{1, No. 2 contacts of relay FLi, conductor 113
within bracket 14, No. 1 contacts of relay SP3,
conductor 99, No. 6 contacts of relay ST4, conduc-
tor 116 within bracket 92, No. 3 contacts of relay
RCD, conductor {17, and contacts X1 to ground,
and locks up through its No. 1 contacts, No. 2 con~
tacts of relay PC, conductor 118 within bracket
114, and No. 2 contacts of relay SP3 to ground.
When contacts PO now close, relays PP (Fig. 68)
and PP (Fig. 69) operate over a circuit extend-
ing from battery through the winding of relay
PP|, conductor 119, winding of relay PP, conduc-
tor {21, No. 4 contacts of relay FL, No. 3 contacts
of relay PC, conductor {20 within bracket 114, No.
9 contacts of relay SP2, No. 11 contacts of relay
ST3, conductor 140 within bracket 82, No. 1 con-
tacts of relay RCD, conductor 159, and contacts
PO to ground. Relays PP and PP/ in conjunction
with relays PCA, PCB and PCC connect cam con-
tacts of the reader to magnets MAS . . . MF1
(Fig. 43) of the record to operate said magnets
to record the digits “081010” on the tape TT. For
example, when cam contacts of the reader close,
magnet MAD operates over a circuit extending
from battery through the winding of said mag-
net, conductor 122, No. 2 contacts of relay PCA,
conductor {23, the winding of relay KAQ, conduc-
tor 124 within bracket 125, No. 1 contacts of relay
PPI, conductor 126 within kracket 127, and con-
tacts PA2 to ground, punching s depression in
tape TT whose position indicates the digit “0.”
Magnet MB1 operates over a circuit extending
from battery through the winding of said magnet,
conductor 128, No. 5 contacts of relay PCA, the
winding of relay KBI, conductor (3! within
bracket 125, No. 2 contacts of relay PPI, conduc-
tor 132 within bracket §27, and contacts PBO to
ground. Magnet MBT operates over g circuit ex-
tending from battery through the winding of said
magnet, conductor 133, No. 8 contacts of relay
PCA, the winding of magnet KB, conductor i35
within bracket 125, No. 2 contacts of relay PPI,
conductor (36 within bracket 127, and contacts
PBIi to ground. These two magnets punch de-
pressions which, by their positions according fo
the code previously given, record the digit “8.”
Other magnets of the recorder operate in g similar
manner to record, in the same code, the digits
“1010.”

The checking relays KAC, KBI and KBT also
operate over the circuits traced above. Similar
checking relays (not shown) for the third,
fourth, and fifth digits recorded and relays K¥F4
and KF1 for the last digit, operate in a similar
manner. When the late-make contacts J0 close,
g circuit is completed from battery through the
winding of relay J (Fig. 41), conductor 137 with-
in bracket {25, No. 3 contacts of relay PP, con-~
ductor 138 within bracket 127, and contacts J0
to ground, over which relay J operates. 'The
paper-advance magnet PAM of the recorder and
relay PK (Fig. 41) now operate in series over a
circuit extending from battery through the wind-
ing of magnet PAM, conductor 139, winding of
relay PX, conductor (41, No. 1 contacts of relay
PCA, conductor (42, contacts of relay J, con-
ductor 143 within the bracket {87, and contacts
J4 (which are now closed) to ground. Said re-
lays lock up from conductor 143 through No. 3
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contacts: of-relay-PS, conductor 144; and- No: 9
contacts: of rrelay ON1 to ground:

If.all the:proper-check relays have been. oper-
ated, as.described above, which should be the case
if--all the proper punch magnets of the recorder
have:been operated, a path is closed from bat-
tery through the winding of relay PS (Fig.- 41y,
No. 2:contacts- of relay PK, No. 1 contacts of
relay KAQ, No. 2 contacis of relay XA2, conduc-
tor-145; No. 2 contacts of relay KBY, No. 1 con-
tacts of relay KB, No. 4.contacts of relay KB2,
No: 3 contacts of relay KB4, No. 1 contacts of
relay- KB1, through similar contacts of other
check relays not shown, No. 2 contacts of relay
KT0, -No. 1 contacts of relay KFI, No. 4 contacts
of relay KF2, No. 3 contacts of relay KP4, and
No. 1-contacts of relay KF1 to ground, over which
relay. PS operates. The contacts of the check
relays are so arranged that unless- either relay
KAD-or relay KA2, but not both, and exactly two
of.each of the other sets of'relays KB) . . . KB1
to KF0.. . . KF1, are operated, thig path is not
closed through, and relay PS does not operate.
Operation of relay PS, therefore, constitutes a
check on the: operation of the proper punch
magnets of the recorder.

Assuming - that relay PS- operates, this: relay
locks. up through No. 2 contacts of relay PK and
its-own.No. 5.contacts to ground. Relay TFLi
(Fig. 70) -then operates over a-circuit- extending
from- battery. through -the winding of said relay,
No. 5.contacts. of relay FL, No. 5 contacts of
relay. PC, conductor 146, No. 4 contacts of relay
PP{, conductor 141, No. 7 contacts of relay SP3;
conductor. 148, No. 2 contacts of relay PS, and
No. 1.contacts of relay PK to ground, and-locks
up. through its No. 4 contacts and No. 2 contacts:
of relay PC to the previously-traced ground on
conductor (18. When the cam contacts of the
reader open, the circuits of the operated punch
magnets' and the associated check relays are
thereby opened and said magnets and relays re-
leased. Relays PP and PP|.release when con-
tacts PO open, releasing relay J. 'When contacts
K1 again- close, relay PC (Fig. 70) operates
over -a circuit extending from battery through
the winding of said relay, No. 1 contacts of relay
FLI1, conductor I13 within bracket, {14, No. 1 con-
contacts of relay SP3, conductor 89, No. 6 con-
tacts-of relay ST4; conductor {16 within bracket
92, No. 3 contacts of relay RCD, conductor 117,
and contacts K7 to ground, and locks up through
its No: 1-contacts to the previously-traced ground
on:conductor (8, opening the locking circuit of
and releasing relay FI.. Relay STS (Fig. 30) op-
erates over -a circuit extending  from battery
through the winding of said relay, conductor 149
within bracket 151; No. 7 contacts of relay PC,
conductor 152 within bracket 151, and No. 5 con-
tacts. of relay WSI -to ground. Relay STS starts
a-timing circuit described below.

When  contacts J& - open;. the circuit of the
paper-advance. magnet- PAM- and relay - PK is
thereby-opened, releasing. said -magnet: and-said
relay. . The release-of the-paper-advance magnet
PAM advances tape TT-to a position-for recording
another line. Ry the release of relay:PK, the
locking circuit of relay. PS is-opened and said:
latter. relay released. Whenever: contacts PO
again close, relays PP and PPI reoperate; as de-
scribed .above, and the-recording. operations-de~
scribed above are repeated, recording on tape TT
successive-lines -of the:digits “081010:” When re-
lay. STS-operates, however, as described above; its
No. 2 contacts open the- short. circuit through
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resistor Rl around.capacitor CP2, and the No. 1
contacts of said relay connect the-cathode-of the
gas-tube. TS to ground.through-the ;windingof
relay STE., Capacitor. CP2 then:charges from
positive: battery through resistor R2, and to
ground through No. 1 contacts of relay STS and
the winding -of relay STE.. When the.potential
at-capacitor CP2 and through resistor RS- at the
starting element of tube TS reaches the starting
potential of said tube, said tube. fires to its start-
ing element and then-across its anode-cathode
path.through Ne. 1 contacts of relay STS. and
the winding of relay-STE- to ground; operating
the latter relay. If the End-Tape. key has been
released, relay SPT. (Fig. 5) then operates.over
& circuit- extending from. battery through. the
winding. of said. relay, conductor (53 within
bracket 114, No. 6 contacts of relay PC, conductor
154 within bracket. 151, No. 1 contacts of- relay
STE, conductor. {55 within bracket 96, back.con-
tacts-of End Tape key; conductor 81, and.No. 8
contacls of relay ON2 to.greund, and locks-up
through its No. 5. contacts, I90. 1 contacis.of relay
TEB, conductor. 155. and No.. 1 contacts- of relay
ON2 to.ground, opening the locking circuit .of and
releasing relay. SP2.. If the End Tape. key-has
not been released, operation oi:relay BSPT awaits
the release of.said.key while the: recording- of
successive:lines of the.digits.«081010” continues;
as described-above.. Operation of relay- SPT com-
pletes a_ circuit. from battery through the winding
of relay SPA (Fig. 45), conductor. 157 ,.and No. 6
contacts. of relay SPT to. ground,.over. which re~
lay SPA operates, and said relay locks up through
its No. 2 contacts,.conductor. 198, and.No. 2 con~
tacts of relay ON2 to ground. When the .End
Tape key. is .released, relay TEA is thereby re-
leased and relay. RLS. (Fig. 44) now operates over
a cireuit from battery through. the winding of
sald relay, conduetor. 159, No. 1 -contacts of . relay
TEA, No. 6 contacts-of relay. TEB, and No. 3 con-
tacts. of relay SPT to. ground, and- lecks- up
through .its No. 2. contacts, .conductor- {51, and
No. 3 contacts.of relay MT to ground. When.con~
tacts KI now open, the circuit- of .relay SP3.-is
thereby.opened_and said.relay released, said con-
tacts serving to.hold said relay operated- until
the punch magnets are released after punching a
line. in tape TT., Release. of relay: SP3. releases
relays FLI and PC, which in-turn, release.relay
STS.. The cireuit of tube TS. is thereby . .opened
and relay STE released, while capacitor CP2 dis-
charges through resistor RI. Operation of relay
RLS, descrived above, opens the circuits -of . and
releases relays STI. . . . ST5. Relay STI opens
the circuit, of and releases. relay. TEB which, in-
turn, releases relay SPT. When contacts H5C now
open, the circuit of relay RCD is thereby.opened
and said relay. released, opening the loeking -cir-
cuit. of and releasing .relay. ME, which, in turn
releases relay RLS.. These operations-terminate
the recording. of splice,pattern_--and--prepare the
circuits. for further operations. .

START

The.input-record tape T is'now fed into the
reader. and . the.-Start- key- (Fig. 44) operated.
When the contacts HIC thereafter close, relay
ST . operates-over ‘a circuit ‘extending from bat-
tery through the winding of said relay, conductor
11, No. 5 -contacts- of relay RLM, conductor 78,
No: 1 contacts of relay RLS, No. 1 contacts of relay
ST2, upper contacts of Start key, conductor 162,
No. 3 contacts of relay SPA, conductor {63, No, 3

76 contacts-of relay-WSsI, conductor 81, No. 2 con-
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tacts of relay RON, conductor 82, and contacts
HIC to ground. Relays RCA, RCB and RCC
(Fig. 3) then operate over a circuit extending
from battery through the windings of said re-
lays in parallel, conductor 164 within bracket 32,
No. 2 contacts of relay ME, conductor 93, and
No. 3 contacts of relay STI to ground. Relay
RCD operates over a circuit extending from bat-
tery through the winding of said relay, con-
ductor 91 within bracket 92, and No. 1 contacts
of relay AL to the same ground on conductor 93.
When contacts HIC open, relay ST2 operates in
series with relay STI, causing the operation of
relays ST3, ST4 and STS§ as previously described.

READER STEP CHECK

The fingers Gl and G2 of the reader are sim-
ilar to sensing fingers. They are lifted and low-
ered in unison with the sensing fingers by the
mechanism operated by motor M. They do not
fall, however, on the tape T, but upon a portion
of the drum which has a hole in alignment with
finger GI at every odd position of the drum and
a hole in alignment with the finger G2 at every
even position of the drum. When the reader
drum steps normally, finger GI encounters a hole
and closes its contacts when finger G2 does not
encounter a hole and does not close its contacts,
while on the next step of the drum, the contacts
of finger G2 close but not the contacts of finger
Gl. These contacts, therefore, normally close
alternately and are used, in conjunction with
relays RW, RKA, RKB, RZi, RZ2, and RZ3
(Fig. 29) to check the stepping operations of the
reader drum. The circuit is so arranged, as de-~
scribed below, that, when the drum steps nor-
mally, relays RKA and RKB are not operated
when the contacts of finger Gt close and are
operated when the contacts of finger G2 close.
However, if the drum fails to step, the contaects
of finger Gi close when relays RKA and RKB
are operated, or the contacts of finger G2 close
when said relays are not operated, which is an
indication of failure of the drum to step. The
results of this and other indications of the circuit
are described below.

At the start of the reading of tape T, relays
RKA and RKB are not operated. If then the
contacts of finger Gl close, conductor 112 is
grounded through back contacts of relay RKA,
conductor 180, and contacts of finger Gl to
ground, indicating normal operation of the
reader drum. The grounding of conductor 1712
causes, in a manner described later, the ground-
ing of conductor 175 when the sensing fingers
are raised and contacts of finger Gl thereby
opened. Relay RW then operates over a cir-
cuit extending from battery through the wind-
ing of said relay and No. 1 back contacts
of relay RZ2 to said ground on conductor 175.
Relays RKA and RKB operate over a circuit ex-
tending from battery through the windings of
said relays in parallel, No. 2 contacts of relay RW,
back contacts of relay RZ3, conductor 201, and
No. 2 contacts of relay STI, or No. 3 contacts of
relay ST3, to ground.. When ground is removed
from conductor 115, relay RZI operates in series
with relay RW through No. 1 contacts of the
latter relay and back contacts of relay RZ3 to
the ground on conductor 201, operating relay
RZ2 over an obvious circuit. If the drum now
fails to step, the contacts of finger Gi again close
when the sensing fingers are lowered. Conductor
112 is not grounded thereby but conductor 210
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is grounded through front contacts of relay RKA,
conductor (80, and contacts of fingers Gl to
ground, indicating failure of the drum to step.
If, however, the drum steps and the contacts of
finger G2 close, conductor (12 is grounded
through front contacts of relay RKB, conductor
174, and contacts of finger G2 to ground.
Ground onh conductor 172, when contacts of finger
G2 open, causes the grounding of conductor {15,
as before, operating relay RZ3 over a circuit ex-
tending from battery through the winding of said
relay and No. 1 front contacts of relay RZ2 to
said ground on conductor 115. Operation of re-
lay RZ3 opens the circuit of and releases relays
RW, RZl, RKA, and RKB. When ground is re-
moved from conductor 115, relay RZ3 releases,
which in turn releases relay RZ2. The circuit is
now in its original condition. Should the drum
fail to step, however, the contacts of finger G2
would again close. Conductor (12 would not
then be grounded but conductor 210 would be
grounded through back contacts of relay RKB,
conductor 174, and contacts of finger G2 to
ground, indicating failure of the drum to step.
At the start of the reading of tape T, when
relays RKA and RKB are not operated, the reacer
may be started in such a position that the con-
tacts of finger G2 close first. This is the condi-
tion which normally indicates failure of the drum
to step, as described above. However, under
these circumstances, when relay ST is operated
and relay ST3 is not yet operated, relay RW op-
erates over a circuit extending from battery
through the winding of said relay, No. 1 back and
No. 2 contacts of relay RZ2, conductor 113, No. 1
contacts of relay ST, No. 2 contacts of relay ST3,
concuctor (74, and contacts of finger G2 to
ground. As described above, operation of relay
RW causes the operation of relays RKA and
RKB. Conductor 112 is then grounded through
front contacts of relay RKB, conductor 114, and
contacts of finger G2 to ground, indicating that
the drum is operating normally. When relay
ST3 operates, the operating circuit of relay RW,
traced above, is opened and normal operation
of the circuits is resumed.

READER INPUT TAPE

When the sensing fingers of the reader fall
on g line of the record of tape T, each sensing
finger which encounters a depression in said
tape closes its associated contacts and thereby
operates a corresponding reading relay, as men-
tioned above. Thus, for example, if sensing
finger B2PF falls on a depression in tape T and
closes its contacts, relay B2 operates over a cir-
cuit extending from battery through the winding
of said relay, No. 7 contacts of relay RCA, con-
ductor 165 within bracket 166, and contacts of
finger B2F to ground. One of the reading relays
is thus operated in response to each sensing finger
which encounters a depression in tape T and, in
consequence, closes its contacts. The reading
relays thus operated for the second fourth, fifth,
and sixth digits of the line sensed operate corre-
sponding relays of the reading translator, as men-
tioned above.

Thus, if reading relays B6 and BT representing
the digit “7” in two-out-of-five code operate,
translator relay TB7T representing the digit “7”
in decimal code, operates over a circuit extending
from battery through the winding of said relay,
conductor 323 within bracket 324, No. 7 contacts
of relay B0 and No. 7 contacts of relay B1 to
ground.
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SKIPPING THE SPLICE PATTERN:

When the sensing fingers of the reader fall on
a line of tape T in the splice pattern at the
beginning of said tape they encounter depres-
sions 1epresent1ng the digits “081010.” Readmg
relays-A0, Bi, BT, C0, Cl, D4, D1, EJ, El, F4, and
F1 then operate in the manner descrlbed above,
the combination of relays operated correspond-
ing, according to the code previously given, to
said digits. Said relays are provided with con-
tacts arranged similarly to the contacts of the
check relays (KAS, KBS ... KBI, etc.), pre-
viously described, so that a circuit is. closed
through said contacts if, and only if, one of the
relays AD . . . A2, and two of the relays in each
of the groups BO...BI, C0...CIl, etc. are
operated. When sa1d relays are properly op-
erated in 1esponse to the sensing fingers, a circuit
is closed from battery  through the winding- of

relay SKP (Fig. 60), conductor 202; No. 5 contacts :

of relay LAS (which is operated, as descrlbed
later), conductor {67, No. 2 contacts of relay
MLK, conductor 168 within bracket 169, No. 4
contacts of relay A0; conductor 178 within
bracket 179, No. 1 contacts of relay Bi; No. 4
contacts of relay BT, conductor 181 within bracket
182, No. 3 contacts of relay MUY, No. 3 contacts
of relay MUZX, conductor 183, No. 2 contacts of
relay ¥0; No. 2 contacts of relay Fi, No. 2 con-
tacts of:relay F2, No. 5 contacts of relay P4, No. 3
contacts ¢f relay F1, No. 3 contacts of relay EO,
No. 5 contacts of relay Ef, No. 6 contacts of relay
E2, No. 2 contacts of relay E4&, No. 2 contacts of
relay E1, conductor 203, No. 2 contacts of relay
DO, No. 2 contacts of relay DI, No. 2 contacts of
relay D2, No. 5 contacts of relay D4, No. 3 con-
tacts of relay DT, No. 3 contacts of relay C0, No. 5
contacts of relay Ci, No. 6 contacts of relay C2,
No. 2 contacts of relay C4, No. 2 contacts of relay
C1, conductor 204, No. 1 contacts of relay BO,
No. 3 contacts of relay Bi, No. 3 contacts of relay
B2, No. 4 back contacts of relay B4; No. 3 con=
tacts of relay BT, conductor 89 w1th1n bracket
179, No. 2 contacts of- relay A0, No. 3 contacts of
relay A2, No. 3 contacts of relay Af, conductor
191, No. 8 contacts of relay RCD, conductor (93
within bracket 92, No. 8 contacts of relay ST3,
conductor 172, thence either through back con-
tacts of relay RKA, conductor 180, and contacts

of finger Gl to ground, or through front contacts :

of relay RKB, conductor 174, and contacts of
finger G2 to ground, dependmg upon the position
of the reader drum. It will be observed.that this
circuit includes contacts of all of the. reading
relays A0 ...A2, BO...B1l, C0...CIl,
Dﬂ...DT,EO...E'i,andFB...F'l aswell
as contacts of finger G{ or G2 and of the asso-
ciated relay RKA or RKB, as a check that the
proper number of reading relays has been op-
erated and the drum of the reader is stepping
normally.

When relay SKP operates, as described above,
it locks up through its No. 3 contacts, No. 2 con-
tacts of relay WE, conductor 194 within bracket
195, No. 7 contacts of relay Ll, conductor 196
within bracket 185, and No. 2 contacts of relay
8TS to ground, and operates relay SKA over an
obvious circuit. Relay RS (Fig. 46) then oper-
ates over a circuit extending from battery
through the winding of said relay, conductor 197,
No. 4 contacts of relay SKP, conductor 198 with-
in bracket 205, No. 2 contacts of relay A2, No. 2
contacts of relay Al, conductor 205 within brack-
et 169, No. 9 contacts of relay ST3, conductor 267
within bracket 57, and contacts K2 (when closed)
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to ground, and locks up through its No. 4 con-
tacts, conductor 208 within bracket 57, and con-
tacts H3C to ground during the time when the
latter contacts are closed.

If relay RS does not operate at this time, the
step magnet M2 remains energized over a cireuit
extending from battery through No. 1 contacts of
relay RON, conductor 54, the winding of magnet
M2, contacts of key TF, conductor 56 within
bracket 57, No. 5 contacts of relay RS, conduc-
tor 58, No. 2 contacts of relay S2Y, No. 2 contacts
of relay SiY, No. 2 contacts of relay 82X, and
INo. 2 contacts of relay. S2Y to ground, arresting
the reader drum. Relay RS operating, opens this
path. Magnet M2 is not then energized, and the
reader drum step to the next line.

It will be observed that the operating path of
relay RS is through contacts of relays Al and
A2. Relay RS can only operate over this path,
therefore, when relays Al and A2 are not oper-
ated, which is the case when the reader senses 2
line, the first digit of which is “0.”

With relay SKP operated, as described above,
relay ST3 is locked up over a circuit extending
from battery through the winding and No. 6 con-
tacts of said relay, No. 4 contacts of relay RLS
conductor 209, and No. 6 contacts of relay SKP
to ground and cannot now be released by opera-
tion of the Release key (Fig. 44). Relay RS is
held operated so long as the first digit of the line
sensed is “0,” either through contacts of relays
Al and A? and contacts K2 to ground, or through
contacts H3C to ground. The reader, therefore,
passes over each of the lines of the splice pattern
in succession.

READING AND RECORDING TAPE IDENTITY

When the reader senses. the first line of the
tape identity followmg the splice pattern on tape
T, in which. are recorded- the digits “289116,”
reading relays A2, Bi, Bi, C2, C1, DS, DI, ES,
Ef, F2 and F4 operate in response to.the closure
of contacts of the sensing fingers, in the manner
previously described. By the operation.of relay
A2, the operating circuit of relay RS.is opened
and, with contacts H3C open, said relay releases.
Relay Li (F1g 51y operates over, a. circuit, ex-
tending from battery through the winding of said
relay, No. 3 contacts of relay CLi, No. 2 con-
tacts of relays CL2 . . ClLi4, conductor 211, No
2 cotitacts of relays CL5 . CL8; conductor 212
within brackets 195 and l50, No. 5 contacts of
relay TIP, conductor 213 within bracket 2i4, No.
5 contacts of relay CT, No. 8 contacts of relay C2,
conductor 215 within bracket 179, No. 8 contacts
of relay A2, conductor (18 within bracket 119,
No. 1 contacts of relay Bf, No. 4 contacts of re-
lay BT, conductor 181 within bracket. 182, No. 3
contacts of relay MUY, No. 3 contacts of relay
MUZX, conductor 183, No. 2 contacts of. relay FQ,
No. 2 contacts of relay ¥, No. 3 contacts of relay
2, No. 3 contacts of relay ¥4, No. 2. contacts of
relay F1, No. 3. contacts of relay E@, No. 5 con-
tacts of relay EI No. 6 contacts of relay E2, No.
2 contacts of relay E4, No. 2 contacts of relay EJ,
conductor 203, No 3 contacts of relay DA, No. 5
contacts of relay DI, No. 6 contacts.of. relay D2,
No. 2 contacts of relay D4, No. 2 contacts of re-
lay D1, No. 2 contacts of relay CO No. 2 contacts
of relay ClI, No. 3 contacts of relay C2, No. 4 con-
tacts of relay C4, No. 3 contacts_of relay. C1, con-
ductor 204, No. 1 contacts of relay B9, No. 3 con-
tacts of relay B, No. 3 contacts. of relay B2, No.
4 contacts of relay B4, No. 3 contacts of relay
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B1, conductor 189 within bracket {19, No. 3 con-
tacts of relay A0, No. 4 contacts of relay A2, No.
3 contacts of relay Al, conductor 18§, No. 8 con-
tacts of relay RCD, conductor {93 within bracket
92, No. 8 contacts of relay ST3, conductor 172,
thence through back contacts of relay RKA, con-
ductor (80, and contacts of finger Gf to ground,
or through front contacts of relay RKB, con-
ductor 174, and contacts of finger G2 to ground,
depending upon the position of the reader drum.
Operation of relay Ll checks that the com-
bination of the reading relays A0 ... A2,
B0 ...BT, C0...CI1, etc. operated is that
corresponding to the digits “289116” and, there-
fore, that the line of record T read is the first
line of the tape-identity entry of said record. It
also checks that relays MUX, MUY and TIP are
"not operated and that the reader drum is oper-
ating normally, as evidenced by relays RKA and
RKB and contacts Gl and G2. Relay Li, when
operated, locks up through its No. 5 contacts to
its operating path- exclusive of the contacts of
relay CLi. By the operation of relay Li, the
locking circuit of relay SKP, traced above, is
opened and said relay released, releasing relay
SKA.

By the operation of relays DO, Di, E0, Ei, F2
and F4 described above, the corresponding trans-
lator relays TDI, TE{ and TF§ are operated.
Relay THS (Fig. 60) operated when relay ON4
operated, over a circuit extending from battery
through the winding of relay THS, conductor
199, contacts of the Tape Type switch, conduc~
tor 191, and No. 1 contacts of relay ON4 to
ground. Relay RS now reoperates over a circuit
extending from battery through the winding of
said relay, conductor 197, No. 5 contacts of relay
SKP, conductor 222 within bracket 185, No. 1
contacts of relay L, conductor 223 within brack-
et 195, No. 3 contacts of relay THS, No. 5 con-
tacts of relay HS, conductor 224 within brackets
225 and 226, No. 3 contacts of relay TF$, conduc-
tor 227 within brackets 226 and 228, No. 2 con-
tacts of relay Li, conductor 229 within brackets
228 and 226, No. 2 contacts of relay TE{, conduc-
tor 231 within brackets 226 and 228, No. 8 con-
tacts of relay Li, conductor 232 within bracket
233, and No. 2 contacts of relay 'TDI to ground.
Operation of relay RS over this circuit checks
that the last three digits of the line sensed by
the reader correspond to the setting of the Tape
Type switch.

Operation of relay RS allows the reader drum
to continue to step and operates relay CLl1 (Fig.
51) over a circuit extending from battery through
the winding of said relay, No. 6 contacts of relay
L{, conductor 234 within bracket 195, and No. 6
contacts of relay RS to ground. Relay CLI{ locks
up through its No. 4 contacts, No. 4 contacts of
relays CL2 . . . CL4, conductor 235, No. 4 con-
tacts of relay CLb6 ... CL§, No. 5 contacts of
relay CLI, No. 4 confacts of relay CL8, No. 4
contacts of relay RL, conductor 236 within
bracket 1995, No. 4 contacts of relay MT2, con-~
ductor 237, and No. 3 contacts of relay ST4 to
ground. Relay TID (Fig. 50) operates over a cir-
cuit extending from battery through the wind-
ing of said relay, conductor 238, and No. 2 con-
tacts of relay Cli to the above-traced ground
on conductor 236, and locks up to the same
ground through its No. 2 contacts and No. 2
contacts of relay RL. Relay Li releases when
its circuit is opened by the raising of the sensing
fingers of the reader.
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SEcoNp LiNE oF TAPE IDENTITY

The digits recorded on the second line of the
tape identity on tape T are “289225,” the last two
digits being the number of the marker group.
When the sensing fingers of the reader fall on
this line, reading relays A2, Bi, BI, C2, C1, DD,
D2, E0, E2, Fi, and F4 and translator relays TD2,
TE2, and TF% operate in the manner already
described. Relay L2 then operates over a circuit
similar to that traced above for relay Li. Having
traced the circuit of relay Li in connection with
the first line of the tape identity, it is believed
unnecessary to trace the similar circuits of relays
L2 ... LY, one of which operates for each suc-
ceeding line, which would unduly lengthen the
description. The operation of these relays will
be apparent from the description already given.
Upon the operation of relay 1.2, relay RS oper-
ates over a circuit extending from battery
through the winding of said relay, conductor 181,
No. 5 contacts of relay SKP, conductor 222 within
bracket 195, No. 1 contacts of relay L2, con-
ductor 241, contacts of the No. 2 arc of the
Marker-Group Tens switch, conductor 242
within brackets 243 and 244, No. 2 contacts of
relay TE2, conductor 245 within brackets 226 and
246, contacts of the No. 1 arc of the Marker-
Group Tens switch, conductor 247, No. 2. con-
tacts of relay 1.2, conductor 248, contacts of the
No. 2 arc of the Marker-Group Units switch, con-~
ductor 249 within brackets 251 and 226, No. 3
contacts of relay TF5, conductor 252 within
brackets 225 and 253, contacts of the No. 1 arc
of the Marker-Group Units switch, conductor 254,
No. 6 contacts of relay L2, conductor 255 within
bracket 233, and No. 2 contacts of relay TD2 to.
ground. Operation of relay RS over this circuit.
checks that the recorded marker-group number-
agrees with the number set on the marker-group:
tens and units switches. Relay CL2 operates in
a manner similar to that already described for
relay CLi and releases relay CLI. Relay L2 re-
leases when the reading relays release.

SUCCEEDING LINES OF TAPE IDENTITY

The operations in connection with the succeed~
ing lines of the tape identity on tape T are similar
to the operations already described for the first-
and second lines. In each case, the sensing
fingers operate, in the manner described above, a.
combination of the reading relays and translator
relays corresponding to the digits of the line read:
which, in' turn, operate one of the relays:
Li ... L9 corresponding to the number of the:
line. When these relays are operated, a circuit,.
similar to the circuits already fraced, is closed:
for the operation of relay RS (or, on the last
line, relay AS, as described below). On the fifth
line, this circuit includes contacts of the Office
switch; on the eighth line it includes contacts of
switch 'TH and of the Round switch; and on the
ninth line, it includes contacts of the Months
Tens and Months Units switches. The successive
operations of relay RS (or relay AS) serve, there-
fore, to check not only the correctness of the
digits recorded in each line, but also their agree-
ment with the settings of the tape-identity
switches. .

On the reading of the eighth line, however,
switch TH is set in the following manner:

When relay RS operates, operating relay CL1
in the manner described above for relays CLI
and CL2, relay TSA (Fig. 47) operates over a

circuit extending from battery through the wind«



2,572,132

23

ing of said relay, No. 1 contacts of relay THA,
conduetor 256 within bracket {95, No. 7 contacts
of relay CL1, conductor 251 wlthln bracket 195,
and No. 2 contacts of relay THS to ground The
winding of the rotary magnet ROT of sw1tcn TH
(Fig. 48) is now connected over conductor 258
No. 1 contacts of relay FTH, No. 2 contacts of
relay TSA, conductor 259, No. 2 contacts of relay
RCD, and conductor 26[ to contacts JI of the
1eader Each time said contacts close and open,
said rotary magnet is energized and released,
stepping the arms of switch TH one terminal.
When said arms reach the second terminals. of
the switch, relay FTH (Fig. 47), operates over a
circuit es tendmg from bhattery through the wind-
ing of said relay, conductor 262, the arm and
second terminal of the. No. 3 arc of the ®irst-
Thousands switch, conductor 263 within bracket
264, the second terminal and arm of the No. 2
arc of switch TH, conductor 265, and No. 2 con-
tacts of relay ON4. to ground, opening the. ¢ircuit
of the rotary magnet. of switch TH, arresting said
switch and also opening the locking circuit of
and releasing relay THA, which releases relay
TSA. Switch TH is thus set to agres with the
setting of the First-Thousands switch which, in
the present example, is “1.” Relay PAL (Fig. 48)
of the relays PA0. . .. PA9 also operates over
the circuit traced above.for the operation of relay
PTH, registering the digit “1” as the thousands
digit of directory numbers on the first input tape.

Relay MLK (Fig. 44) operates over a circuit
extending from batiery through the winding of
said relay, conductor 266, and No. 2 contacts of
the off-normal contacts of switch TH to ground.

In eennection with the ninth and last line of
the tape-identity entry, the check is performed
by relay AS (Fig. 59) instead of relay RS.
Translator relay TDS having keen operated in
accordance with the fourth digit of this line and
relay L§ operated in the manner previously de-
seribed for relay Ld, the circuit of relay AS may
be traced from battery thrcugh the winding of
said relay, conductor 287, No. 4 contacts of ra-
lay W88, No. 5 contacts of relay WS5, conductor
268, No. 6 contacts of relay LAS (now operated,
as described later), conductor 288, No." 2 con-
tacts of relay CPI, conductor 271 within brack-
ets 180 and (95, No. 1 coritacts of relay L9, con-
ductor 272, arm and second contact of the ' No. 1
arc of ‘the Month-Tens switch, conductor 229
within bracket 226, No. 2 contacts of relay TE,
conductor 231 within bracket 228, second con-
tact and arm of the No. 1 are of the Month-

Tens switch, conductor 388, No. 5 contacts of re- ;

lay 18, conductor 309, arm and third contact of
the Month-Units switch, conductor 290 within
brackets 225 and 244, No. 2 contacts of relay TF2,
conducter 288 within brackets 226 and 210, third
contact and arm of the Month-Units switch, con-
ductor 274, No. 6 contacts of relay L8, conductor
275 within bracket 233, and No. 3 contacts of
relay TD3 o ground. Relay PTI (Fig.'59) then
operates over a circuit extending-from battery
through the winding of said relay, conducter
276, No. 12 contacts of relay TIE, No.1 front con-
tacts of relay DRN, and No. 5 contacts of relay
AS to ground.

RECORDING FIrST LINE.OF TAPE-IDENTITY -ENTRY

When relay PTI operates, as described :above,
relays PCA, PCB.and PCC (Fig. 42) .operate over
a circuit extending from battery: through: the
windings of said relays in series, .conductor.{05
within bracket 407, No. 9 contacts:of.relay RCD,
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conductor 108 within bracket 271, and- No. ‘i
contacts of:relay PTI to ground. When: contacts
K7 now close, relay Wi (Fig. 71) operates over a
circuit extending from battery through the wind-
ing of said relay, No. 2 contacts of relays CW:
. .. CW$8, conductor 218 within bracket 219,
No. 3 contacts of relay PT4, conductor 89, No.
6 contacts of relay ST4, conductor 115 within
bracket 92; No. 3 contacts of relay RCD, conduc-
tor 117, and contaets K1 to ground, and locks up
through its No. 1 contacts, No. 2 contacts: of ‘re=~
lays W2 ... . 'W$, conductor 281 within bhracket
218, No. 6 contacts of relay PTI, conductor .282,
and.No, 4 contacts.of relay ON2 to ground.

When contacts P3 now close, relays PL and
BLI (Fig. 69) operate over a circuit extending
from battery through the windings of said ze-
lays in series, conductor 283, No..2 contaets. of
relay Wi, No. 4 contacts of relays W2.. . . W§,
conductor 284 within bracket 218, No. 2 con-
tacts of relay TIP, No. 2 contacts of relay PT,
conductor 138, No..11 contacts. of relay ST3, con-
ductor {48 within. bracket 92, No..1 contacts of
relay RCD, conductor- 158, and contacts PO to
ground.

Relays PL and PLI connect eleven cam.con-
taets of the reader to the appropriate punch mag-
nets MAO: . . . MPT of: the recorder to record on
tape TT the digits “289116,” when said contachs
close. For example, punch magnet MA2.is con-
nected over cenductor- 2385, No. 3 contacts of relay
PCA, conductor 286, the winding of relay KA2,
conguctor 287 within bracket 125, No. 1 con-
tacts of relay ‘PL,. .and conductor 12§ within
bracket 127, to.contacts PA2. The other magnets
are connected over similar circuits.

When contacts J0 close, relay J (Fig. 41) op-
erates over a circuit extending from battery
through the winding of said relay, conductor 31
within bracket 125, No. 4 contacts of relay PLi,
conductor 138 within bracket 127, and contacts
J8 1o ground. The paper advance magnnt PAM

Wmdmg of sald magnet conductor i39, the Wmd-
ing of relay PK, conductor I4l No. 1 contacts of
relay PCA, conductor 142, contacts of relay J,
conductor (48 within bracket (97, and contacts
J4 to ground, and lock up through No. 3 con-
tacts of relay PK, No. 3 contacts of relay PS,
conductor 144, and No. 9 contacts of relay ONI1
to ground. When the recorder punch magnets
and their associated check relays have operated,
relay PS (Fig. 41) operates through No. 2 con-
tacts of relay PK and over the check circuit pre-
viously traced to ground, and locks up through
its No. 5 contacts to ground. Relay CWI1 (Fig.
71) operates over a circuit extending- from bat-
tery through the winding of said relay, No. 3
contacts of relay Wi, No. 6 contacts of relays
W2 ... W9, conductor 288, No. 4 contacts ‘of
relay PL conductor 289 ‘within ‘bracket 219, No.
7 contacts of relay PTI, conductor {48, No. 2
contacts of relay PS,-and ‘No. 1 contacts of relay
PK to ground, and locks up through its No. 3
contacts, No. 3 contacts of relays CW2 . . . CW9,
conductor 28t within bracket 279, No. 6 contacts
of relay PTI, conductor: 282, and No. 4 contacts
of relay ON2 to ground.

When the cam contacts of the reader con-
trolling the punch magnets of the recorder open,
said -magnets and-the associated check relays
are thereby released. :When contacts P9 open,
relays PL: and PL{ are.thereby released, releas-
ing relay J. When contacts K1 close, relay W2



2,572,132

(Fig. T1) operates over a circuit extending from
battery through the winding of said relay, No.
1 contacts of relay CWI, and No. 2 contacts of
relays CW2 ... CW9 to the ground, traced
above, on conductor 278, and locks up through
its No. 1 contacts, and No. 2 contacts of relays
W3 ... W9 to the ground, traced above, on con-
ductor 28{, opening the locking circuit of and
releasing relay WIl. When contacts J4 open,
magnet PAM and relay PK are thereby released,
magnet PAM advancing tape TT one line.

RECORDING SECOND LINE OF TAPE-IDENTITY ENTRY

When contacts P0 again close, relays PL and
PL2 operate in series, the circuit extending from
battery through the windings of said relays in
series, conductor 292, No. 3 contacts of relay W2,
and thence, over the circuit traced above for the
operation of relays PL and PLI, to ground. Re-
lays PL and PL2 connect cam contacts of the
reader to punch magnets of the recorder to rec-
ord the second line of the tape identity in the
manner described for the first line. The second
line consists of the digits “2892” followed by the
number of the maker group. The latter number is
obtained from the marker-group tens and units
switches. For example, punch magnet MF4 is
operated over a circuit extending from battery
through the winding of said magnet, conductor
293, No. 9 contacts of relay PCC, the winding of
relay KF4, conductor 294 within bracket 295,
the seventh terminal and arm of the No. 3 arc of
the Marker-Group Units switch, conductor 286
within bracket 297, No. 6 contacts of relay PL2,
conductor 298 within bracket 127, and contacts
PF) to ground. Other punch magnets of the
recorder operate over similar ecircuits through
contacts of the marker-group tens and units
switches so that the marker-group number re-
corded is in accordance with the setting of said
switches.

RECORDING SUBSEQUENT LINES OF TAPE-IDENTITY
ENTRY

Subsequent lines of the tape identity are
recorded on tape TT in a manner similar to that
described above for the first and second lines.
The office number in the fifth line, the “thou-
sand” and “round” numbers in the eighth line,
and the number of the month in the ninth line
are recorded in accordance with the setting of
the office, thousands, round, and month switches,
respectively, the circuits for the punch magnets
to be operated being similar to the circuit traced
above for punch magnet MP4, and relays
Wi...Wy, CW{...CW9 and PL.i . .. PLS
being operated successively. '

When relay CW9 is operated, in connection
with the ninth line, in the. manner described
above for relay CWi, relay TIP (Fig. 59) operates
over a circuit extending from battery through
the winding of said relay, conductor 381 within
bracket 279, No. 1 contacts of relay CW9, con-
ductor 278 within bracket 219, No. 3 contacts of
relay PT{, conductor 99, No. 6 contacts of relay
"ST4, conductor {16 within bracket 92, No. 3 con-
tacts of relay RCD, conductor f17, and contacts
K7 to ground, when said contacts close, and locks
up through its No. 3 contacts and No. 4 contacts

of relay PTi to ground. Relay CPI then operates.

over an obvious circuit and locks up through its
No. 6 contacts, conductor 362, No. 1 contacts of
relay SPT, No. 3 contacts of relay MTI, con-
ductor 304 within bracket 195, No. 7 contacts of
relay L2, conductor 305 within bracket 195, and
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No. 7 contacts of relay MLK to ground. Relay CP{
operates relay TIE over an obvious circuit and
the latter relay locks up through its No. 6 con-
tacts, conductor 309, and No. 6 contacts of relay
MLK to ground. Relay CP{ opens the circuit of
and releases relay AS (operated in connection
with the reading of the last line of the tape
identity in the manner previously described)
which, in turn, opens the circuit of and releases
relay PTI. Release of relay PT{ releases relay
TIP.

Relay RS then operates over a circuit extend-
ing from battery through the winding of said re~
lay, conductor 197, No. 5 contacts of relay SKP,
conductor 222 within bracket {95, No. 2 contacts
of relay 1.9, conductor 307 within brackets 185 and
150, No. 1 contacts of relay TIP, No. 3 contacts
of relay CPI, conductor 271, and thence, over
the circuit traced above for the operation of relay
AS, to ground, and locks up through its No. 4
contacts, conductor 208 within bracket 57, and
contacts H3C of the reader while said contacts
are closed. Operation of relay RS allows the
drum of the reader to step to the next line of the
record on tape T.

READING AND REGISTERING MESSAGE-UNIT ENTRY

When the reader drum steps after having read
the last line of the tape-identity entry, as de-
scribed above, the next line encountered by the
sensing fingers of the reader is a line of 2 mes-
sage-unit entry. This entry may be any one of
the four types of such entries previously de-
scribed and may consist of one or of two lines.
Assuming that it consists of but one line, as
shown in line 14 of Fig. 73, the first digit of the
line is “1.” The next digit is the number of
message units and the last four digits are the
directory number to which the message units are
chargeable. Since it was assumed that. the tape
T now being processed contains the records for
directory number 1000 . . . 1999, the first digit
of the directory number in the present entry
should be “1.” It will be assumed, for the pur-
pose of illustration, that the number of message
units recorded in this entry is seven and that
the directory number is “1234,” as shown in line
14 of Fig. 73.

As previously explained, the first digit of the
directory number in this entry will be compared
with the setting of switch TH to assure that said
directory number is a proper one to appear on
the tape being read; the last three digits of said
directory number will be registered in the X
directory number register and the number of
message units will be registered in the X message
units register, as described below.

When relay MON operates, as described above,
relay DNX (Fig. 32) operates over a circuit ex-
tending from hattery through the winding of said
relay, No. 10 contacts of relay DNY, conductor
311 within bracket 182, No. 1 contacts of relay
RCA, conductor 312 within bracket 277, and No.
2 contacts of relay TIE to ground, and locks up
through its No. 1 contacts, No. 10 contacts of
relay MUX, No. 3 contacts of relay DNY, con-
ductor 313, and No. 3 contacts of relay ON3 to
ground. Operation of relay DNX selects the X
registers for use with this entry.

When the sensing fingers of the reader fall on
the line of this entry, a combination of reading
relays and reading translator relays correspond-
ing to the digits recorded operates in the manner
previously described. For this entry the reading
relays operated are Al, B0, B1, C0, Ci, D8, D2,
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‘El, B2, :F8, and ‘¥4, .and ‘the -translator - relays
are "TBT, ' TD2, TE3, and 'TF4. Relay XI3 (Fig.
19) and relays X4 and X2 (Fig.:20) then:oper-
‘aterover a-circuit-extending from battery through
“the ‘winding .of relay Xi3, conductor 318, .the
“winding of relay Xi2, the winding of relay X,
-conductor 318 within bracket 318, No. 2:contacts
-of relay XON, No. 4 contacts of relay DNX, con-
sductor 318 within:bracket:319, No. 1 contacts of

relay Al, conduetor :321 within ‘bracket 205, No.

12 contacts of relay CP!, conductor 322, No. 2
contacts of relay SKA, -conductor 183 within
bracket 214, No. ‘3 contacts ‘of ~relay F0, No. 4
-contacts of relay.F, No.-4 contacts of relay Tr2,
:No. 3 contacts of relay. F4, No. 2 contacts of re-
lay “F1, ‘No. 2-contacts of relay EO, No. 3 :con-
-tacts of relay Ei, No.-5 contacts of relay ‘E2, No.
:2 contacts-of relay E4, No. 2 contacts of- relay
‘ET,.conductor 283, No. 3 contacts of:relay DD, No.

4 -contacts - of relay Df, No. 5-contacts of relay:

‘D2, No. 2 contacts of relay D4, No. 2 contacts
of -relay DI, No. 3 contacts of -relay €9, No.-5
contacts of relay 'Cl, No. 6 contacts of. relayC2,
-No. 2 -contacts -of relay-.C4, No. 2-contacts -of re-

lay C1, conductor 284, No. 2 :contacts of -relay -

B, No. 4 contacts of relay B, No. 3 contacts
of relay B2, No. 4 contacts of relay B4, No. 3
¢ontacts of rélay BI, conductor 189 -within
bracket 1179, No. 3 contacts of relay A0, No. 4
contacts 'of relay A2, No. 3 contacts-of reélay ‘Al,
conductor: 181, No. 8 contacts of relay'RCD, cen-
ductor 183 ‘within bracket 92, No. 8 contacts of
relay $ST3, conductor {72, thence through back
-contacts of relay RKA, conductor: 189, and con-
tacts GI to ground, or through fromt.contacts
of relay RKB, conductor 174, and contacts G2 to
ground, depending upon the position -of -the
‘reader drum. ‘Operation-of relays Xi f, Xi2,-and
X138 overthis-circuit checks that the proper num-
ber of reading relays is operated and ‘that ‘the
reader drum is stepping normally. Relays -CM0
-and CMH ‘(Fig. 34) now operate relay CMO over
& ‘circuit extending from battery through No. 1
contacts of relay C0 (Fig. 4), conductor-315 with-
in ‘bracket 376, No. 2 contacts of relay PA1, con-
ductor 871, and the ‘winding of rélay CMD -to
ground, and relay CM/{ over a -parallel “circuit
through No. 1 contacts of relay Ci (Fig.4). Op-
eration of relays CM3 and CMI checks that the

third digit of the entry, which is the thousands - <

digit of the directory number, agrees with the
setting -of switch TH, by which relay PAI was
operated.

When relays Xil, . Xi2, and XI3 operate,: as

described above, relays XD3, XD2, XE{, XE2, *

XF0, and XF4 of the X directory number regis-
ter operate to-register the last-three digits of-the
directory number in the entry. Relay XD9 (Fig.
35) -operates over a circuit -extending from-bat-
tery through the winding - ofsaid relay, conduc~
tor 238, No. 1 contacts of .relay X12, conductor
-234 within bracket 335, and No. 1 contacts of re-
lay XD@ to ground. The other register relays
named operate over similar circuits, Relay XLK
(Fig. 33) also operates over a circuit extending
from hattery through the winding .of said relay,
-conductor 336 within bracket 318, No. 8 .contacts
of relay Xi2, conductor 337 within bracket 3186,
No. 2 contacts -of relay PFX, No. 3 contacts of
relay ‘S1Y,"No. 3 contacts of relay SiX, conduc-
tor 839, :and "No. 6 contacts of rélay 'ON3 to
ground, and locks up to the same ground on con-
~ductor 338 through its No. 1 contacts. The reg-
ister -relays XD, XD2, ete. are now locked <up
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‘through :their lecking contacts, :conductor ~341,

-and "No. 4 contacts.of relay XLK to:ground.

The X directory number register now has a di-
rectory. number registered therein while no num-
ber is registered in the Y directory number reg-
ister. Tt will be recalled that, in the:description

of the general operation. of the system, it was

stated that the registration of the message. units
for a registered ‘directory number would be re-
tained, and the message units in succeeding en-
tries added thereto . only if the same . directory
number is registered in both the X and Y di-
rectory number registers. This is not the case

“when “the first- entry . is-read and-the directory

number ‘therein: is. registered, but the-cirenits are
50 arranged.that the -comparison:of:registered
directory numbers is-omitted ‘for -the first entry,
as will be apparent fromthe description balow,
“While the -above -operations-are taking -place,
the -number -of message units in-the first entry

.is registered- in the X message units register and

transferred to the X sum register, as described
below. The register circuits-have bheen previously

-prepared, as follows: - When relay AON operated,
25 -
-ated ~over 4 .circuit -extending frem -battery

as.previously described, relay CN (Fig. 25) : oper-

through the winding of :said -relay, conducter

-486, No. -1 contacts of relay-RLM, conductor 401,

No. 1-contacts of relay OF, .conductor: 498, No.:9
contacts of relay PYH, No. 11-contacts of relay
PXH, No. 1 contacts of relay-OY, No. 2 contacts
of relay OX, -conductor-41i, No. 10 contacts of
-relay PY'T, No. 6 contacts:of relay PXT, conduc~
tor- 412, No. 19 contacts of relay PYU, No. 10 con-
tacts of relay PXU, conductor-4{3 within-bracket
331, No. 3 contacts .of relay AX, No. 3 contacts
-of relay AY, No. 1-centacts-of relay-CCY, -con~
ductor 414, No. 6 contacts.of relay YL, No.-6
contacts of relay HYH, conductor 415, No. 1 con~

facts of -relays Y8 . . . HY4, conductor 45

within bracket 346, No. § contacts of relay TYIL,
No. 6 contacts of relay TYH, conductor 417, No. 1
contacts of relay TY8 . ... 'TY4, conducter 418,
No. 6 contacts of relay UYL, No. 6 contacts of

-relay -UYH, conducter 448, No. 1 contacts:of re-~
lays UYD . . . UY4, conductor 42i withinbrack-

-ets :332 .and 422, No. 3 -contacts: of -relay -CCY,

.No. 2 contacts of relay CCX, conductor 423 with-

in brackets 389 and 322, No.'1.contacts of relays
UX4 . .. TUX0, No.-6 contacts of relay UXH,
.No. 6-contacts of relay UXL, conductor425, No.
A -contacts of relays 'TX4 ... TXD, conductor

-426 within bracket 421, No. ‘6 contacts of relay
"TXH, No. 6 contacts of relay TXI, conductor

428 within bracket 354, No. 1 contacts -of ‘relays

~HX4 . . | HXO, -conductor 429 -within bracket

431, No. 6 contacts of relay HXH, No. 6 contacts
of relay -HXL, conductor 432, and No. 10 contacts
.of relay MON to ground.

Operation of relay CN-over this circuit checks
that the relays of the sum registers -are normal.
Relays AGX and AGY (Fig.9) together with re-
lay AG (Fig. 8) operate over a circuit extending
from battery through the windings of said relays
in parallel, conductor 438, No. 12 contacts of re-

-lay MON, conductor 434, and No. 1 contacts of
“relay CN:to-ground. ‘Relays PHY, PYT and PYU

{(Figs. 11, 12-and 13) then operate over a circuit
extending from battery through the windings of
said relays in parallel, conductor-435, No. 6 con-
tacts of relay OYH, conductor 438, No. 4 con-
tacts of relay OYT, No. 3 contacts of relay OYU,

~conductor 438 within bracket 422, No. 1 contacts

of relay BY, conductor 439, and No. 2 contacts
of relay ‘AGt to ground. Relays PXH, PXT-and
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PXU (Figs. 11, 12 and 13) operate over a circuit
extending from battery through the windings
-of said relays in parallel, conductor 441, No. 5
contacts of relay OXH, conductor 442, No. 4
contacts of relay OXT, conductor 443, No. 3 con-
tacts of relay CXU, conductor 444 within bracket
381, No. 1 contacts of relay BX, conductor 439,
and No. 2 contacts of relay AG to ground. Relays
X1, and YI: (Fig. 9), OX and OY (Fig. 10) op-
erate, relay XL over a circuit from battery
through the winding of said relay, conductor
470, No. 1 contacts of relay CX, and No. 2 con-
tacts of relay AON to ground; relay OX through
No. 1 contacts of relay AGX to this same ground;
relay YL over a similar circuit comprising con-
ductor 460, No. 1 contacts of relay CY, and No.
1 contacts of relay AON to ground; and relay OY
through No. 1 contacts of relay AGY to this same
ground. _

Relays XH0, XH0’, XHI, XT0, TX0’, XTL, XU2,
XU2’, and XUH of the X message-units register
operate to register therein the number “007” of
message units in the entry sensed. Relay XHO
(Fig. 24) and relay XHO’ (Fig. 22) operate over
a circuit extending from battery through the
windings of said relays in parallel, conductor 373
within bracket 374, and No. 10 contacts of relay
X112 to ground. Relays XT0 and XT0’ operate
over a similar circuit. Relay XHL (Fig. 21)
operates over o circuit extending from battery
through the winding of said relay, conductors
371 within bracket 374, and No. 9 contacts of re-
lay X12 to ground. Similar circuits may be read-
ily traced for relays XT0, XT0’, and XTL. Relay

XU? (Fig. 57) and relay XU2’ (Fig. 55) operate :

over a circuit extending from battery through the
windings of said relays in parallel, conductor 328
within bracket 326, No. 3 contacts of relay Xi3,
conductor 329, and No. 1 contacts of relay TBT to
ground. Relay XUH (Fig. 54) operates over a cir-
cuit extending from battery through the winding
of said relay, conductor 325 within bracket 326,
No. 7 contacts of relay X13, conductor 327, and
No. 2 contacts of relay TBT to ground. All of
said relays lock up through their own locking
contacts, conductor 331, and No. 2 contacts of
relay XL to ground.

Relay AX (Fig. 10) now operates over a circuit
extending from battery through the winding of
said relay, No. 2 contacts of relay BX, conductor
445 within brackets 381 and 446, No. 7 contacts
of relay XU2’, to the previously traced ground
on conductor 439, and No. 2 contacts of relay AG
to ground, completing a circuit from battery
through the winding of relay CCY (Fig. 10) and
No. 2 contacts of relay AX to the same ground on
conductor 439, over which relay CCY operates.
Relays AY and BY (Fig. 10) operate over a cir-
cuit extending from battery through the windings
of said relays in series, and No. 2 contacts of re-
lay CCY to the ground on conductor 439, and
lock up to the same ground through No. 1 con-
tacts of relay AY. Relay AY completes a circuit
from battery through the winding of relay CCX
and No. 2 contacts of relay AY to the same
ground on conductor 439, over which relay CCX
operates. Operation of relay BY opens the circuit
of and releases relays PYH, PYT, and PYU. Re-
lay XNC (Fig. 9) operates over a circuit extend-
ing from battery through the winding of said
relay, conductor 448, No. 8 contacts of relay PXH,
conductor 449 within bracket 446, and No. 8 con-
tacts of relay XU2’ to the ground on conductor
439. Relay CXI (Fig. 8) operafes over a circuit
extending from battery through the lower wind-
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-winding of said relay,
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ing of said relay, conductor 458, and No. 2 con-~
tacts of relay XNC to the ground on conductor
439, and locks up through its upper winding and
its own contacts, conductor 459, No. 1 contacts
of relay AGX, conductor 460, No. 1 contacts of
relay CY, and No. 1 contacts of relay AON to
ground.

Relays HXH, HX0, TXH, TX0, UXH and UX2
of the X sum register now operate. These relays
correspond to the relays operated in the X mes-
sage-units register and they therefore register in
the X sum register the number “007” of message
units registered in the X message-units register.
Relay HXH (Fig. 21), for example, operates over
a circuit extending from battery through the
conductor 461 within
bracket 462, No. 7 contacts of relay PXH, con-
ductor 463 within bracket 462, and No. 1 con-
tacts of relay XHH to ground. Relay UX2 op-
erates over a circuit sxtending from battery
through the winding of said relay, conductor 465
within bracket 446, No. 3 contacts of relay PXU,
conductor 466 within bracket 446, and No. 1 con-~
tacts of relay XU?2’ to ground. The other re-
lays named operate over similar circuits. All
of these relays lock up through their own locking
contacts, conductor 459, No. 1 contacts of relay
AGX, conductor 460, No. 1 contacts of relay CY,
and No. 1 contacts of relay AON to ground.
When all of these relays have operated, relay CX
(Fig. 8) operates over a circuit extending from
battery through the winding of said relay, con-
ductor 451, No. 4 contacts of relay HXL, No. 4
contacts of relay HXH, conductor 452 within
bracket 431, No. 10 contacts of relay HXO0, No.
11 contacts of relays HX{ ... HX3, No. 10 con-
tacts of relay HX4, conductor 453 within bracket
364, No. 4 contacts of relay TXL, No. 4 contacts

- of relay TXH, conductor 454 within bracket 427,
s No. 10 front contacts of relay TX¢, No. 11 con-

tacts of relays TX! . . . TX4, conductor 455,
No. 4 contacts of relay UXL, No. 4 contacts of
relay UXH, conductor 456, No. 9 back contacts
of relay UXS0, No. 10 back contacts of relay UXI,
No. 10 front contacts of relay UX2, No. 11 con-
tacts of relays UX8 and UX4, conductor 45T with-
in brackets 332. and 467, and contacts of relay
CX{ to the above-traced ground on conductor
459, Operation of relay CX over the above cir-
cuit checks that the proper number of relays have
operated in the X sum register and opens the
circuit, previously traced, of relays XL and OX,
releasing said relays.

When the first entry is thus registered, relay
SIX (Fig. 32) operates over a circuit extending
from battery through winding of said relay, con-
ductor 342 within bracket 318, No. 7 contacts of

"relay X12, conductor 343 within bracket 326, No.

2 contacts of relay UYH, No. 2 contacts of relay
UYL, conductor 344, No. 2 contacts of relay TYH,
No. 2 contacts of relay TYL, conductor 345 within
bracket 348, No. 2 contacts of relay HYH, No. 2
contacts of relay HYL, conductor 347 within
bracket 348, No. 8 contacts of relay YLK, con-
ductor 349, No. 8 contacts of relay YDO, conductor
351, No. 7 contacts of relay XD9, conductor 352,
No. 4 contacts of relay XF1, No. 3 front contacts

of relay XF4, No. 3 back contacts of relay XF2,

No. 3 back contacts of relay X1, No. 3 front con-
tacts of relay XFQ, conductor 383, Mo. 4 contacts
of relay XET, No. 4 contacts of relay XE4, No. 1
contacts of relay XE2S, No. 3 contacts of relay
XE2, No. 2 front contacts of relay XEl, No. 3
back contacts of relay XED, conductor 354, No. 4
contacts of relay XDIT, No. 4 contacts of relay
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-XDA4,:No. 1 contacts of relay XD2S, No. 3. con-
tacts-of relay XD2, No. 8 back -contaets of relay
“XDI, No.-4 contacts of relay XD8, conductor 355,
No.:5 contacts of relay CM7, No.-4 contacts of
“relay -CM4, No. 4 .contacts of relay -C2X, No. 4
-contacts of relay CMI, Wo. 5 contacts of relay
CMUO, conductor 356, No. 7 contacts of relay .OF,
:conductor 357 within bracket 358, No. 2 contacts
of ‘relay XI'K, conductor 359 within bracket 318,
-No.-6.contacts of relay X2, conductor 3§ within
bracket 374, No. 3 contacts of relay. XHL, No. 3
contacts of relay XHH, conductor 362, No, 2
-contactszof relays XHS . . . XH4, conductor 363
~within-brackets 384, No. 3 contacts of relay XTL,
:No. 3:contacts of relay XTH, conductor 365 with-
sInhracket: 356, MNo. 2 contacts of relays XTO . . .
XT4, conductor 367, No. 4 contacts of relay XUL,
-No.-4 contacts of relay XUH, conductor 368, No. 1
-contacts of velay XUS, No. 4 contacts of relay
XU, No. 1 contacts of relay XU2, No. 2 contacts
of relay XU3, No. 2 contacts of relay XU$, con-
-ductor 368 within brackets 332 and 881, and No. 1
~contacts of relay XL to ground. Operation of
-relay SiX.over this circuit checks that the proper
number of relays in the X directory number reg-
dster -are operated and that corresponding relays
‘in-the Y directory number register. are not oper-
-ated. Tt also permits the reader drum to continue
%o :step. ‘Said relay locks up through its No. 1
eontacts, .conductor 288, and contacts -H3C to
‘ground, “while said :contacts are -closed. Relay
KT (Fig. 9) -operates over -a circuit extending
“from battery through the winding of said relay,
rconductor 4Tf -within bracket 358, and No. 9
-contacts of relay SIX to ground.

When contacts X3 now close, relay DNY (Fig.
'32) ~operates ¢over ‘a -circuit-extending from hat-
stery “through the winding of -said relay No. 4
-contacts of relay SiX, conductor 3718, and con-
-tacts K3:to ground, opening the locking circuit of
and “réleasing relay DNNX, Relay DNY is now
locked up through its'No. 1-contacts, No. 10 con-
“tacts of relay MUY, No. 3-contacts of relay DNX,
-conductor “378 -within bracket ‘382, and No. 3
~contacts of relay MLK to ground. Relay DNY
~prepares for the registration of the next entry in
the Y-registers. Relay XON (Fig. 33) -also -oper-
:ates tover -a circuit extending from battery
-through the winding of said relay, conductor 383,
sand No. 5 contacts of relay SIX to the above-
‘traced ground -on conductor 378, and locks up
through its No. 1 contacts, conductor 384, and
No. 5 contacts of relay XD2 to ground, opening
the circuit of and releasing relays Xi{, X12 and
X13. The operated relays of the X message-
units register were locked up through No, 1 con-
“tacts of relay XI. and now remain locked up
through No. 1 contacts of relay XL{. The re-
lease of relays Xi1, X12 and X138 described above,
‘however, -opens the operating circuit of relay
-8IX and when contacts H3C open, said relay
‘releases, releasing relay XL, The operated reg-
ister relays of the X message-units register are
-thereby released and said register restored to its
normal condition ready for the registration of
-another entry.

When the sensing fingers of the reader are
Taised, the operated reading relays and trans-
lator relays are thereby released. Release of
relays C9 and CI -opens the circuits of and re-
-leases relays CM§ and CMI{. By the release of
relay XU2’, the operating circuit traced above
-of relay AX is opened, but this relay is held oper-
ated and relay BX operates over a circuit ex-
“tending .from battery through the winding of
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relay.AX, winding. of relay BX, No.-1.contacts of
:relay -AX, . conductor 1439 -and No. 2 contacts -of
relay AG to .ground. Operation-of relay BX
opens the circuit -of and releases relays PXH,

PXT and PXU.

READING AND REGISTERING SECOND MESSAGE-UNIT
ENTRY

‘The sensing fingers of the reader now fall on.a

Jdine of the next message-unit entry on tape T.

It will be assumed that this.is a two-line entry,
as shown in lines 15.and 16 of Fig. 73, and con-
tains the-same directory number “1234” as in the
first entry. Reading relays A2, B§, Bi, C0, Cl, D9,

D2, E{, B2, F0, and F4 .and translator relays TB),

TDZ, TE3, and TF4 are.operated when this line is

-read, in. the manner previously described.

By the . operation of relays .C8 and Cl, relays
CMS9D and CMI are again operated over the circuits
previously traced, checking that the first.digit “1”
of the directory number in the -second -entry

~agrees with the setting of switch TH.

Relays Y22 and Y21 (Fig. 20) operate over a

circuit-extending from battery through the wind-

ing of said relays:in series, conductor $85 within
‘bracket 316, No. 2 contacts of relay YON,-con-
ductor 386, No. 5 contacts of relay DNY, con-
ductor 38T-within bracket 182, No. 1 -contacts of

relay B4, No. 1 contacts of relay.B1, conductor
288 within bracket 119, No. 1 contacts of relay A2,
conducter 21 within bracket:205, No. 12 contacts
ef relay CPI, conductor-322, No. 2 contacts of re-
-tay-SKA, conductor-183 within-bracket 214, No. 3

contacts of relay ¥4, No.4 -contacts of relay Fl,

5 -Ne.-4 contacts of relay F2, No. 3 contacts of relay

¥3, No. 2 contacts of relay F1, No. 2 .contacts of
relay B8, No. 3 contacts-of relay El, No. 5 contacts
ofrelay E2, No. 2 contacts of relay-E4, No. 2 con-

‘tacts -of relay E1, conductor 283, No. 3 contacts of

relay D3, No. 4.contacts of relay DI, No.'5 contacts

‘of relay D2, No.:2-contacts of relay D4, No. 2 con-

tacts of relay D1, No. 3 contacts of relay-C9, No. 5

‘contacts of relay Cl, No. 6 contacts -of relay C2,
‘No. 2 contacts of relay C4, No. 2 contacts of relay

C1, conductor 204, No.2 contacts of relay BJ), No. 4
contacts of relay B, No. 3 contacts of relay B2,
No. 4 contacts of relay B4, No. 3 contacts of relay

‘BT, conductor 89 within-bracket {79, No. 3:con-

tacts of relay AD, No. 4 contacts of relay A2, No. 3
contacts of relay Al, conductor 91, No.'8 contacts

‘of relay RCD, .conductor {93 within bracket 92,

No.:8 contacts of relay ST3, conductor 172, thence
through back contacts of relay RKA, conductor
‘180 and contacts Gi to ground or through front
contacts of relay RKB, conductor {74 and con-
tacts ‘G2 to ground, depending upen the position

«of the reader drum. Operation of relays Y22 and

Y21 over this circuit checks that relay A2 is oper-
ated, but not relay A0 or relay Al (that is, that
the first digit of the line is “«9,” indicating an
entry of two lines) ; that exactly two of each other

‘greup of reading relays is operated; and that the

reader-drum is stepping normally. Relay YLK
(Fig. 33) operates.over a circuit extending from
battery through the winding of said relay, con-
ductor 380 within bracket 3186, No. 7 contacts of

relay Y22, conductor 380 within bracket 31 8, No. 2

contacts of relay PFY, conductor 378, No. 3 con-
tacts of relay SIX, No. 8 contacts of relay 82X,

conductor 350, and No. 4 contacts of relay ONS3 to
ground, and locks up through its No. 1 contacts

to said -ground on conductor:339.
The last three -digits “234” of the directory

‘number found in this entry are registered in the ¥

directory-number.register in-a manner similar to
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that already described for the registration of this
number in the X directory-number register, re-
sulting in the operation and locking up of relays
YDO, YD2, YD2S, YEI, YE2, YE25, YF) and YF4.
Relay YD§ (Fig. 36), for example, operates over
a circuit extending from battery through the
winding of said relay, conductor 389, No. 1 con-
tacts of relay Y22, conductor 334 within bracket
335, and No. 1 contacts of relay D0 to ground, and
locks up through its No. 5 contacts, conductor 341,
and No. 4 contacts of relay YLK to ground. The
other relays named operate and lock up over sim-
ilar circuits. Relays DY0, DY2, EYI, EY2, FY0
and FY4 also operate and lock up, relay DY0, for
example, operating over a circuit extending from
battery through the winding of said relay, con-
ductor 392, and No. 8 contacts of relay XD3 to the
ground traced above on conductor 389, and lock-
ing up fo the same ground through its No. 3 con~
tacts. The other relays named operate and lock
up over similar circuits. It will be observed that
relays DYO0, DY2, etc. are operated in accord-
ance with the directory number registered in the
X directory number register.

Relay S?Y (Fig. 32) then operates over a cir-
cuit extending from battery-through the wind-
ing of said relay, conductor 394 within bracket
316, No. 8 contacts of relay Y22, conductor 395,
No. 3 contacts of relay F¥Y1, No. 5 contacts of re-

lay FY4, No. 2 contacts of relay FY2, No. 2 back ¥

contacts of relay FYI, No. 2 front contacts of re-
lay FY0, conductor 396, No. 3 contacts of relay
EY1, No. 6 contacts of relay EY4, No. 2 front con-
tacts of relay EY2, No. 4 front contacts of relay
EY{, No. 2 contacts of relay EY), No. 3 contacts
of relay DYT, No. 6 contacts of relay DY4, No. 2
front contacts of relay DY2, No. 2 back contacts
of relay DYI, No. 2 front contacts of relay DY8$,
conductor 388, No. 4 contacts of relay YF1, No. 3
front contacts of relay YF4, No. 3 back contacts of
relay YF2, No. 3 back contacts of relay YFI(, No. 3
front contacts of relay YF@, conductor 399, No. 4
contacts of relay YET, No. 4 contacts of relay YE4,
No. 1 contacts of relay YE2S, No. 3 front con-
tacts of relay YE2, No. 2 front contacts of relay
YEI, No. 3 back contacts of relay YES, conductor
401, No. 4 contacts of relay YDT, No. 4 contacts
of relay YD4, No. 1 contacts of relay YD2S, No. 3
front contacts of relay YD2, No. 3 back contacts
of relay YDI, No. 3 front contacts of relay YD9O,
conductor 402, No. 5 contacts of relay CM4, No. 4
contacts of relay CM1, No. 4 contacts of relay C2Y,
No. 4 contacts of relay CM9, No. 6 contacts of re-
lay CMH{, conductor 403, No. 4 contacts of relay
OF, conductor 404 within bracket 358, No. 2 con-
tacts of relay YLK, conductor 5084 within bracket
316, and No. 6 contacts of relay Y22 to ground,
and locks up through its No. 1 contacts, con-
ductor 208 within bracket 57, and contacts H3C to
ground.

Operation of relay S2Y over this circuit checks
that the proper number of relays in each group
of . register relays of the Y directory number
register is operated and that the same directory
number. is registered in both the X and the Y
directory number registers. Operation of relay
S2Y also allows the reader drum to step to the
next line of the record in tape T. Relay MUY
(Fig. 32) operates over a circuit extending from
battery through the winding of said relay, No. 2
contacts of relay MUX, No. 4 contacts of relay
S2Y, conductor 378, and contacts K3 to ground,
and locks up through its No. 1 contacts, No. 3
contacts of relay DNX, conductor 379, within
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bracket 382, and No. 3 contacts of relay MLK
to ground. }

When the sensing fingers of the reader are
raised, the operated reading relays and trans-
lator relays are released, thereby releasing relays
Y21 and Y22, When the sensing fingers fall on
the second line of the entry, relay S2Y releases
and reading relays A0, B4, B1, C4, C1, D4, D1,
E2, E1, F2 and F4 and the corresponding trans-
lator relays 'TBO, TD0, TES and TF6 operate in
the manner previously described. Relay Y02
(Fig. 18) and YO0l (Fig. 19) then operate over a
cireuit extending from battery through the wind-
ing of relay Y02, conductor 481, winding of relay
Y01, conductor 492 within bracket 316, No. 4 con-
tacts of relay MUY, conductor 493 within bracket
182, No. 8 contacts of relay BT, No. 8 contacts
of relay B4, conductor 494, No. 4 contacts of re-
lay C1, No. 6 contacts of relay C4, conductor
495 within bracket {79, No. 1 contacts of relay
A0, conductor 321 within bracket 205, No. 12
contacts of relay CPI, conductor 322, No. 2 con-
tacts of relay SKA, conductor 183 within bracket
214, No. 2 contacts of relay F0, No. 2 contacts of
relay Fl, No. 3 contacts relay F2, No. 3 con-
tacts of relay F4, No. 2 contacts of relay FI,
No. 2 contacts of relay E0, No. 2 contacts of
relay Ef, No. 3 contacts of relay E2, No. 4 con-
tacts of relay E4, No.- 3 contacts of relay ET,
conductor 203, No. 2 contacts of relay D0, No. 2
contacts of relay DI, No. 2 contacts of relay D2,
No. 5 contacts of relay D4, No. 3 contacts of relay
D1, No. 2 contacts of relay C0, No. 2 contacts of
relay Cl, No. 2 contacts of relay C2, No. 5 con-
tacts of relay C4, No. 3 contacts of relay CT,
conductor 204; No. 1 contacts of relay B0, No. 2
contacts of relay Bl, No. 1 contacts of relay
B2, No. 4 front contacts of relay B4, No, 3 con-
tacts of relay B1, conductor 189 within bracket
{19, No. 2 contacts of relay A0, No. 3 contacts of
relay A2, No. 3 contacts of relay Al, conductor
181, No. 8 contacts of relay RCD, conductor 193
within bracket 92, No. 8 contacts of relay ST3,
and conductor 112, thence either through back
contacts of relay RKA, conductor i80, and con-
tacts GI to ground, or through front contacts of
relay RKB, conductor 114, and contacts G2 to
ground, depending upon the position of the
reader drum. Operation of relays Y01 and Y02
over this circuit checks that the proper combina-
tion of reading. relays is operated and that the
reader drum is stepping normally.

Relays YH0, YH0', YHL, YT4, YT4', YTH,
YUI, YUI" and YUH now operate to register in
the Y message-units register the number “096”
of message units in the second entry. Relays
YHO (Fig. 24) and YHO0’ (Fig. 23) operate over
a circuit extending from battery through the
windings of said relays, in parallel, conductor 495
within bracket 374, and No. 8 contacts of relay
Y02 to ground. The circuit of relay YHL (Fig.
21) extends from battery through the winding
of said relay, conductor 496 within bracket 374,
and No. 9 contacts of relay Y02 to ground. Re-

5 lays YT4 (Fig. 40) and YT4’ (Fig. 39) operate

over a circuit extending from battery through
the windings of said relays, in parallel, conductor
497 within bracket 372, No. 5 contacts of relay
Y02, conductor 498 within bracket 499, and No.
1 contacts of relay TES to ground. Relay YTH
(Fig. 37) operates over a circuit extending from
battery through the winding of said relay, con-
ductor 501 within bracket 372, No. 7 contacts of
relay Y02, conductor 502 within bracket 499, and
No. 2 contacts of relay TES to ground. Relays
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YU (Fig: .57) -and YUl (Fig, 56) operate ovef a
circult extending from battery through the wind-
ings of said .relays in. parallel, conductor:. 503
within bracket 326, No. 2-contacts-of. relay YOI,

conduector. 504;.and: No: 1 contacts of relay TF$.

[

to-ground.. Relay YUH .(Fig. 54) operates over
a. circult extending from. battery through. the -
winding~ of - said reliy,  conductor 505%: within .
bracket 326: No..7 contacts. of relay.Y0l, con--

ductor- 808, and-No.. 2 contacts of relay - TF6 to

10

ground. These:relays-all lock up through theair

own locking -contacts, conductor 512, and No. 1
contacts.of relay. YL to ground.

Relay YNC .(Fig. 9) operates over g circuit ex-

tending from battery through-the winding of said -

relay, conductor: 507 - within bracket 462, No. 7

contacts -of: relay: YHL, and No. 10 contacts of:
relay HXL.to-ground, indicating that.the.sum .

of the two-quantities-of message units registered

in both the:X-.and Y message unit registers will.::

not exceed:-999:. Relay:- CY! (Fig. 8) operates-

over ascircuit: extending- from- battery - through
the-lower- winding of:..said relay, conductor 5,
No. 2:contacts of relay 'YNC, conductor 439; and
No. 2 contacts of relay AG to ground; and locks

up -over-a.cireuit; extending from battery.through -

its- upper- windingr-and- contacts,, conductor -488;
No. 1 contacts-of.relay;AGY; conductor 410, and
No. 1.contacts: of. relay-CX: to. ground. Relay

S1Y (Fig- 32) - operates-over a circuit -extending

from battery. through. the winding. of said relay,
conductor. 513: within.bracket. 316, No. 8 contacts
of relay Y01, conductor 514 within bracket 374;
No. 3. contacts-of--relay- ¥HI;, No. 3 contacts of

relay - YHH, No: 2.contacts. of relays YHO . . . ¢

YI4 in series,.conductor. 516 within bracket 334,
No. 4. contaets:;of relay -YTL, No. 4 contacts of
reiay - YTH;.conductor 517-within bracket 355; No.

1 contacts. of: relay '¥'T0, No. 4 contacts of relay

YTI, No. 4 contacts:.of -relay-YT2, No. 4 contacts 4

of relay.-YT3; No..1. contacts: of relay. YT4: con-
ductor 518; No. 4-contacts of relay YUH, con-
ductor 519, No.. 1. contacts .of relay- YUD; No. 2

contacts.of. relays-¥Ul.. ... YU4: in series, con--

ductor 521 within-brackets 332 and 422, and No. 2.-

contacts .of. relay. YL .to:ground, and locks up.
through its.No..1 contacts, conductor 208 within .
bracket.57, and.contaets - H3C to. ground: Opera-.

tion:of  relay:SIY. over. this: circuit checks that
the proper number. of-relays -of: the Y. message-

units register. are .operated. Relay YLI. (Fig. 9) -
then operates over a.cireuit extending. from pat--

tery through:the -winding-of said relay, conductor

522 within. bracket. 358,. and-No. 9- contacts: of -

relay S1Y to.ground.

Relay Y. (Fig. 8). operates over a;circuit ex-<.

tending from-battery through the winding of: said:
relay, .conductor- 48{. within bracket 4571, No. 9.
contacts of.relay PXU, conductor 482; No.-9-con-.

tacts.of relay PXT; conduetor 483; No. 10 .con-

tacts of relay PXH; conductor 484 within-bracket:
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388,  MNo. 10.centacts. of relay S1Y, conductor-487:

within bracket. 358, No: 2 contacts of relay CX;
conductor.414, No: 6.contacts-of relay HYL, No-

6. contacts:of relay-HYH;, conductor 415; No. 1

contacts-of relays HY0: ... . HY4 in ‘series,. cons=.
ductor: 416 within .bracket. 345, No. 6. contacts..
of relay TYL, No.-67contacts of relay: TYH,; con-~-

ductor 447; No. 1. contacts:of relays: TY0:. . .

TY4-in. series, conductor 4187 No. 1 contacts. of '

relays UYG-. .. U¥Y4: in: series; conductor 421

70

within brackets:332.and422; and No. 4 and No. 2
contacts of relay: CCY; conductor 439: and No. 2

contacts of relay. AG to.ground; and locks up from
conductor 484 through:No. 1:back contacts.of Te:

(£

LY. &
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lay X and-.its.own:Ne. 1 front contacts.tothe same,
ground. Operation of relay Y.over this. circuit:
checks that the relays.ofsthe 'Y sum register-are:
normal.

Relays: OYH (Fig: 11), OYT (Fig. 12); and:
OYU (Fig. 13) operate over- a:circuit extending -
from battery through the windings of said relays -
in parallel gver conductor.312, No. 10 contacts
of relay PYH, conductor 413, No. 6 contacts of
relay PYT, conductor- 474; No. 6 contacts of re-
lay PYU, conductor 475 within bracket 422; No:
3 contacts .of relay. BY,. cenductor. 476 within:
bracket 422, No. 1 contacts: of relay OXU, con-
ductor 417, No. 3 centacts:of relay OXT, con-
ducter 478, No..3 contacts -of relay OXH, con-
ductor 479, No. 2 contaets of relay OY, conductor-
469, No. 2 and No. 1 front contacts of relay Y,
conductor 439; and No. 2 contacts of relay AG to
ground.

Relay CIY (Fig.  40)- operates over -a- circuit
extending from battery -through the winding of
said relay, conductor 523: within bracket :366; No:
9 contacts of relay YTH, No. 1 contacts of: relay-
TXL, conductor 524 within, bracket: 427, No. 8
contacts -of relay. TX8;.No.. 6 contacts of relay
YT4’, conductor 825; No. 9 contacts of relay YUH;
angd No. 10 contacts of relay - UXH- to .ground.

ADPING

Relays HYI, HYL, TY0, TYL, UY3.and UYL.
now operate to register in the Y sum register
the sum “103” of the seven message units-regis-
tered Jn the X sum register by the. operated re-.
lays. HXQ, HXI, TX0, TXL, UX2, and. UXH and.
the ninety-six .message. units registered in. the..
¥ message-units register by the operated relays.
YHS, YHY, YHL, YT4, YT4, YTH, YU(, YUI’,
and YUH. Relay HYI (Fig. 22) operates over
a . circuit extending from . battery. through. the
winding of said relay,.conductor 531, No. 3 con- -
tacts.of relay HXS, No. 7 contacts of relay. YHO0!,
conductor 8§32 within bracket 533, No. 2 contacts.
of relay OYH, conductor. 534. within  brackets .
538, 364, and 364, and.contacts .of relay CIY to.
ground. Relay HYI. (Fig. 21) .operates. over. a..
circuit extending from battery through the wind-
ing of said relay, conductor. 535 within.bracket .
482, No. 3 contacts of relay OYH; conductor.536.
within bracket 482, No..10 contacts of.relay HXIT,, .
conductor §3T within bracket 431, No.. 11 con-
tacts of relay HX®, and No. 2. contacts of relay,
YHY’ to ground. Relay TY0. (Fig. 38) operates .
over a circuit extending. from battery through.
the winding of said relay; conductor 538, No. 2.

. contacts of relay TX9, No. 7 contacts of_relay.

YT4’, conductor 539 within bracket 541, No. 2
contacts of relay OYT, conductor 525 within .
bracket 541, No. 9 contacts. of relay UYH, and
No. 10 contacts of relay, UXH to ground. Relay
TYL (Fig. 37) operates over a circuit extending.
from battery through the winding of said relay,
conductor-842-within bracket 543, No. 6 contacts..
of relay-OYT; conductor 544 within bracket’ 543, .
No. 10 contacts-of'relay YTH; and No. 7 contacts
of relay TXI: to the above-traced ground on con-
ductor-524:- Relay UY3 (Fig: 55) operates over.
a circuit extending from- battery through' the.
winding of'said relay, conductor 545, No. 3 con-
tacts of relay UX2, and No. 6 contacts of relay.
YUI’; conductor 549 within bracket 447, and No:
2 contacts-of relay-OYU to ground. Relay UYL
(Fig. 54) operates over-a circuit extending from:
battery through-the: winding of said: relay; con=
ductor 546:within bracket: 332; No. 5 -contacts ‘of*
relay - OYU, conductor 541 within bracket 332,
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Ne. 10 cofitacts of relay YUH, No. 8 contacts of
relay UGXH, conductor 548, No. 9 contacts of re-
lay- UX2, and No. 3 contacts of relay UYIl’ to
ground. All of said relays lock up through their
own locking contacts, conductor 486, No. 1 and
No. 2 contacts of relay AGY, conductor 485, No.
2 back contacts of relay X, No. 1 front contacts
of .relay Y, conductor 439, and No. 2 contacts of
relay AG to ground.

When these relays have operated and locked
up,.relay CY (Fig. 8) operates over a circuit ex-
tending from battery through the winding of said
relay, conductor 551, No. 3 contacts of relay HYL,
No. 3 contacts of relay HYH, conductor 552, No. 9
contacts of relay HY0, No. 10 contacts of relay
HYI, No. 11 contacts of relay HY2, No. 11 con-
tacts of relay HY3, No. 10 contacts of relay HY4,
conductor 553 within bracket 346, No. 3 contacts
of relay TYL, No. 3 contacts of relay TYH, con-
ductor 554, No. 10 front contacts of relay TYO,
No. 11 contacts of relays TY{ . . . TY4 in series,
conductor 555, No. 3 contacts of relay UYL, No. 3
contacts of relay UYH, conductor 556, No. 9 con-
tacts of relay UY0, No. 10 back contacts of relays
UY!{ and UY2 in series, No. 10 front contacts of
relay UY3, No. 11 contacts of relay UY4, con-
ductor 551 within brackets 332 and 461, and con-
tacts of relay CY1 to the above-traced ground on
conductor 486. Operation of relay CY over this
circuit checks that the proper number of relays
in the Y sum register is operated and opens the
circuits of relays CX and CXI, which are thereby
released, releasing relays OY and YL. Release
of relay OY releases relays OYH, OYT, and OYU.
Operation of relay CY also opens the locking cir-
cuits of and releases the operated relays of the X
sum register, which is thereby returned to normal.
Release of said relays releases relay YNC. The
operated relays of the Y message-units register
were locked up through No. 1 contacts of relay
YL and are now locked up through No. 1 contacts
of relay YLI. When contacts H3C open, relay
S1Y is thereby released, releasing relay YLI.
The relays of the Y message-units register are
thereby released and said register returned to
normal. Relays XL and OX now reoperate over
the circuits previously traced for these relays, and
the circuits are ready for the next entry.

By these operations, the sum of the message
units in two entries for the same directory num-
ber recorded on tape T has been obtained and
registered.

ENTRY Wit NEW DIRECTORY NUMBER

The operation of relay SIY, described above,
allowed -the reader drum to advance and the
-sensing fingers of the reader now fall on a line
of the next entry. It will be assumed that this-
entry is a two-line entry similar to the previous
entry (lines 15 and 16 of Fig. 73) but containing
the directory number “1236” instead of “1234.”
As previously explained, the entries are recorded
on tape T in ascending order of directory num-
bers and this entry, containing a new directory
number, indicates that all of the entries on tape
T for the directory number ‘“1234” have been
read. The directory number “1234” has been
registered in the Y directory number register and
the total “103” of message units chargeable to
that directory number has been registered in the
Y sum register, as described above. The new
directory number “1236”’ will be registered in the
X directory number register and the message
units chargeable to it will be registered in the
X message-units register and in the X sum reg-
ister in the same manner as described for the first .
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entry, while the registrations in the Y directory
number register and the Y sum register will be
wiped out. At the same time, an entry will be
made on tape TT containing the old directory
number “1234” and the total “103” of message
units chargeable to it. The registrations in the
sum registers are, however, in biquinary code
while the record on tape TT is made in two-out-
of-five code. The registration in the ¥ sum reg-

-ister will, therefore, be translated to two-out-of-

five code for recording. 'These operations are
described below. .

When the sensing fingers of the reader fall on
the first line of the new entry, which line con-
tains the digits “201236,” reading relays A2, BA,
B1, C0, CI, D0, D2, El, E2, 2, and F4 and trans-
lator relays TBO, TD2, TE3, and TF6 operate in
the manner previously described. By the opera-
tion of relays CO and Cli, relays CM0 and CMi
are again operated and check the agreement of
the first digit “1” of the directory number with
the setting of switch TH in the same way as de-
seribed for previous entries. Relay DNX being
operated, the last three digits “236” of the direc-
tory number are registered in the X directory

‘number register by the operation of relays XD0,

XD2, XD2S, XEIl, XE2, XE28, XF2, XF2S, and
XT'4, relays X21, X22, and XLK also operating,
as described for previous enftries. If the relays
of the summary translator (Figs. 14, 15 and 28)
are normal, as they should be, relay ODC (Fig.
33) is operated over a circuit extending from
battery through the winding of said relay, No. 1
contacts of relay ON3, conductor 561, No. 4 con-
tacts of relay RP2, conductor 552, No. 10 contacts
of relays HY and HX, No. 6 contacts of relays
HL and HH, No. 9 contacts of relay HO0, No. 10
contacts of relay HI ... H3, No. 9 contacts of
relay HA4, conductor 563, No. 11 contacts of relays

, TY and TX, No. 6 contacts of relays TL and TH,

No. 9 contacts of relay TO0, No. 10 contacts of
relay T{—T3, No. 9 contacts of relay T4, con-
ductor 564, No. 10 contacts of relays UY and UX,
No. 6 contacts of relays UL and UH, No. 9 con-
tacts of relay U0, No. 10 contacts of relays
... U3, and No. 9 contacts of relay U4 to
ground. :

Relay PEY (Fig. 25) then operates over g cir-
cuit extending from battery through the winding
of said relay, conductor 565 within bracket 586,
No. 2 contacts of relay ODC, No. 7 contacts of
relay YLK, conductor 349, No. 4 contacts of relay
YF28, conductor 587, No. 6 contacts of relay XF2,
No. 4 contacts of relay XF1, No. 3 front contacts
of relay XP4, No. 3 contacts of relay XF2S, No. 2
front contacts of relay XF2, No. 2 back contacts
of relay XPI, No. 3 back contacts of relay XF0,
conductor 353, No. 4 contacts of relay XET, No. 4
contacts of relay XE4, No. 1 contacts of relay
XKE2S, No. 3 front contacts of relay XE2, No. 2
front contacts of relay SE{, Nc. 3 back contacts
of relay XE8, conductor 2354, No. 4 contacts of
relay XD1, No. 4 contacts of relay XD4, No. 1
contacts of relay XD2S, No. 3 front contacts of
relay XD2, No. 3 back contacts of relay XDI,
No. 4 contacts of relay XD0, conductor 355, No. 5
contacts of relay CM1, No. 4 contacts of relay
CMA4, No. 4 contacts of relay C2X, No. 4 contacts
of relay CMI, No. 5 contacts of relay CM0, con-
ductor 356, No. 7 contacts of relay OF, conductor
357 within bracket 358, No. 2 contacts of relay
XLK, conductor 358 within bracket 3i6, and No. 6
contacts of relay X22 to ground, and locks up
through its No. 5 contacts, conductor 568 within

75, bracket 566, and No. 3 contacts of relay YLK to
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ground.:  When: contacts. K1 :of the .reader: close,
relay RP8.:(Fig:26) operatesover:a circuitextend=.
ing fromr: battery through.the winding: of said:
relay;-No.:1:contactsiof:relay-RPI; No.-1 contacts:
of:relay:RP3, conductor 569, No. 2-contacts of: §
relay - PEY, conductor: 371 within.-bracket 512;
No:: 2 contacts-of relay: WS4, No. 2 contacts-of "
relay ‘WS5, conductor 573, No: 6.contacts of-relay:-
ST4;.conductor i 1§ within bracket 92, No. 3icon-

tacts.of:relay RCD; conductor- 117, and contacts 19+

KT to.ground:andlocks up-througl its-No: 3'con=~
tacts, conductor 5§74, and No. 7 contacts of'relay
PEY: to ground. Relays PCA, PCB, and PGC
(Fig: 42)- then -operate-over a circuit extending-
from battery- through the windings of said relays 15
in-series;-conductor {66 within bracket 107, No. 9
contacts-of relay RCD;-conductor 108, and No- 1
contacts:of relay RP8'to ground. Relays DN; DY,
and-DYA (Figs: 26-and 27) operate over a-circuit

extending- from- battery: through- the: winding of 20

relay' DYA, winding of relay DY, conductor: 515;
No. 6 contacts of relay PEY, conductor-576; wind-
ing-of relay-DN; No. 2 contacts of relay RP2, No: 1
contacts of relay RP4, No. 4 contacts of ‘relay

RPY; conductor 51T, No. 12 contacts of relay-ST3, 25-

conductor- 578" within bracket 92, No: 6 contacts-
of relay  RCD; conductor 579, and contacts HI1C
to-ground, when said latter contacts close:

Punch- magnets MA2, MB4, MBT1, MC0, MCI,
MD0, MD2; MEIl; ME2; MF8 and- MF4 are 30
thereby connected to cam contacts of the reader
and’ operate- when' said-contacts close to. record
on tape ‘TT the digits “201234.” Magnet MA2
operates- over a circuitextending from battery.
through  the winding of said magnet, conductor 35
285, No. 3 contacts of relay PCA, conductor 286;
winding of relay KA2, conductor 281, No. 1 con-
tacts of relay DN, conductor.i26 within bracket
581, and contacts PA2 to ground. Magnets MB4
and MBT operate over similar circuits.. Magnet 40
MF4 operates over a circuit extending from bat-
tery .through. the winding of said magnet, con-
ductor 293, No. 9 confacts of relay PCC, winding.
of ‘relay KF4, conductor 294, No. 9 contacts. of.
relay.DYA, conductor. 582, within. bracket 583, 45
No. 1 contacts of relay YF4, conductor 584 within.
bracket 585, and contacts FF4 to ground. Mag-
nets MCO0, MC{, MD0, MD2, MEi, ME2, and
MFQ operate over similar circuits, The check-
ing relays KA2, KB4, KBT, etc. also operate over 59
these circuits, checking that the correct number.
of punch magnets. is energized, in the manner
previously described. The paper-advance mag-
net PAM and relays PK and PS are also operated
in the manner previously described. When said.
relays are operated, relay RP! (Fig. 26) operates
over a circuit extending from battery through
the winding of said relay, No. 2 contacts of relay-
DN, conductor 586, No. 1 contacts of relay PS;
and No. 1 contacts of relay PK to ground, and g
locks up through its No. 3 contacts to the-ground
on conductor 574;

When the sensing finger centacts-of the reader -
open, the- reading relays, reading translator
relays, relays DN, DY and DYA, and the operated g5
punch magnets are thereby released. The paper-
advance- magnet PAM is also released, as pre-
vicusly described, and moves tape TT one line;

When contacts X7 of the reader again close,
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relay RP2 (Fig. 26) operates over a circuit ex- 70.

tending from hattery through the winding of
said relay, No. 2 contacts of relay RPI1 and No. 1
contacts of relay RF3, to the previously-traced
ground on conductor 589, and locks up through
its No. 3 contacts to the ground:on conductor 514.- 75
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When-relay- PEY operates, as-deseribed’ abdve,
relays-HY, TY and UY: (Figs.: 14; 15:.and 28)
operate over a circuit' extending- from -battery::
tixreugh the -windings of said relays in- parallel;

.. conductor- 5§t-- within. bracket: 592; and: No.' 1

contacts-of relay PEY. to ground. Relays Hi,

HL, T8, TL, U3 and: UL (Figs: 14, 15:and-28)of
the summary:transiator then operate-to -register

in biquinary code, the message:units “103” regis--
teredin the Yisum-register, Relay H1, for ex-

ample;- operates - gver:a: circuit- extending:- from.-
battery- through the winding of'said relay, No: 4
coniaets- of relay: HY, conductor- 581 within
bracket=593; Nc: T contacts. of ‘relay HY{-and:
:thenee, - over the-loeking  path-of relay-HY#+to"
ground: Relay HL operates over-a circuit ex--
tending. from- battery-through the winding- of’”
said relay, -No: 2-contacts of relay HY, conductor
538 within bracket 594; No. 5-contacts of-relay-
YL and'thence, over the-locking path-of relay;
HYE:-to-ground.. The-other relays-named: oper-

ate over-similar: circuits:

These - relays- are- provided ' with- associated’
lamps LX0; LY0; LEY. . . LHY, LTO0". . . LTY;
and ‘LUG-, . . LU9.. (Figs.- 15 and 28.)" If'Key~
YSLP (Fig: 14)* is operated, lamp LY0- lights’
over-a- circuit” extending -from: battery  through:
said lamp; No. 10-contacts of*relay-TY, conduc-
tor-595and lower-contacts of‘said key to ground;
to indicate that the registered 'number was ob<
tained- from- the- Y ‘sum register. Lamps LHI;
LTO; and LU$ also light, lamp LH1, for example;-
lighting over-a- circuit extending- from battery
through said lamp, conductor-596; No: I' contacts
of relay Hi; No. 1-contacts of relay HI: and’'low=
er contacts of‘key YSLP to ground; indicating in
decimal-code the number-“103” registered:: By
means of the lamps-and key, the correctness-of -
the registered - number-may be visually checked:

When-contacts-HIC- of -the reader now close;.
retays MM; MMIi and MM2 (Figs. 26 and.27) op=
erate: over  a- circuit -extending  from: battery:
through the winding- of relay: MM2; windinig .of.
relay MM1; conductor 887, winding of ‘relay MM,
conductor 588 within bracket 589, No: 7’contacts™
of “relay Ué4; No.. 8 contacts  of relay U3, No:. 97
contacts of‘relays U2:and Ul No. 8 contacts of™
relay UQ; No. 5 contacts of ‘relays UH"and* UL,
No: 8“contacts -of Telays UX 'and’ UY; conductor
597 No. 7-contacts-of relays T4=T0; No: 5 con=
tacts of relays TH and TL, No. 8 contacts of relays
TX and TY, conductor 588, No. 7 contacts of-
relays H4 . . . H2, No. 8 contacts of relays HlI
and HO, No..5. .contacts. of .relays. HH and.HL,
No.-9 contaets . of.relays HX. and. HY, conductor.
599..within bracket. 502, No. 8. contacts. of-relay:.
PEY, conductor 6861, No.. 1- contacts: of- relay;
RP2,: No.:1.contacts: of relay.- RP4, No.-4 contacts.-
of. relay: RRO;: conductor 577, No. 12 contacts:of -
relay: ST3;. conductor: 518 -within; bracket: 92,
No..6.contacts .of relay. RCD;; conductor: 519 and:
contagts- HAC. to:ground... It. will::be observed::
thatrelays -MM,. MMI:-:and - MM2 cannot operate:
over::this .circuit unless :the proper:number:.and::
selection: of relays-ini the: summary-translator:is.
operated::

Punch:magnets: MA®;: MBi,. MB2,: MC#4;- MCYX;
MB0;, MDi;. ME4; MET;: ME{:and MF2 now..op=..
erate;to:record:omn: tape. . T the: digits: “030103” -
representing.. 183 message  units . chargeable: to:.
the.: ditectory: number: “1234” - recorded - in: the::
previous: line: The :second digit. “3” indicates:
that this:is: a:.summary: of: the -message. units::
chargeable -to:.said. directory: number: Magnet:
* MAQioperates:over-a; circuitiextending: fromsbat=.-
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tery ‘through the winding of said magnet, -con-
ductor 122, No. 2 contacts of relay PCA, con-
-ductor 123, winding of ‘relay KAY, conductor 124,
No. 2 -contacts ‘of relay M, conductor 602 within
bracket 581, and contacts PAD to ground. Mag-
‘nets MBI and MB2 operate over similar circuits.
Magnet MF1{ operates over a circuit extending
from battery through the winding of said mag-
net, conductor 603, No. 7 contacts of relay PCC,
‘winding of relay KFI, conductor 604, No. 2 con-
“tacts of relay M2, conductor 605 within bracket
589, No. 3 contacts of relay U3, No. 2 contacts
of relay UL, conductor 606 within bracket -607,
and contacts PFi to ground. Magnet MF2 op-
erates over a circuit extending from battery
‘through the winding of said ‘magnet, conductor
608, No. 8 contacts of relay PCC, winding of relay
KF2, conductor -609, No. 3 contacts of relay M2,
conductor 6{1 within bracket 589, No. 5 contacts
-of relay U3, No. 3-contacis of relay UL, conductor
612 within bracket 601, and P¥F2 to ground. It
‘will -be observed that, by the operation of mag-
nets MF{ and MF?, the digit “3” registered by
relays U3 and UL in biguinary code is recorded
in two-out-of-five code. ‘Magnets MC4, MCT,
MDO0, MDI, ME4, and MET operate .over similar
eircuits and similarly record the other digits.

Operation -of the checking relays, paper-ad-
'vance magnet PAM, rélay PK, and relay PS
‘takes-place as previously described. - “When relays
PK and'PS are-operated, relay RP3 (Fig. 26) op-
erates -over a -circuit ‘extending from battery
through the winding of said relay, Neo.'1 contacts
of relay MM, conductor 585, No. 1 contacts of
relay PS, and No.: 1 contacts -of relay PK to
ground, and locks up-through its No. 3 contacts
to the previously-fraced ground on -conductor
814, The operated punch magnets ‘and - asso-
-ciated relays.are released by the opening of the
reader contacts. Paper-advance -magnet PAM,
when released, advances tape TT one line.

When reader contacts K1 again close, relay
RP4 (Fig. 26) operates over a circuit extending
from battery through the winding of said relay

-and No. 2 contacts-of relay RP3 to the -previous- .

ly-traced ground on conductor -569, and locks up
through its No. 4 contacts of the previously-
traced ground on ceonductor 574. Relay RP4
opens the circuit of relays MM, MMI{, and MM2

‘to reader contacts HIC, and opens the circuit of

and releases relays- AG, AGX, and AGY. The
locking circuits of the relays of ‘the sum registers
‘are :thereby opened and all operated relays of
said registers rreleased, and in turn, the op-
erated relays of the summary translator.
CN (Fig. 25), which was released by the opera~
tlon of relays .in the sum registers, then reon-
erates over the circuit previously traced for its
operation, and locks up over conductor 4985, No. 5
contacts.-of relay RP4, conductor 613, and its own
No. 2 -contacts to ground. Relay S2X (Fig. 32)
then operates over a circuit extending from bat-
tery through the winding of said relay, conduec-
tor 614 within bracket 318, No. 8 contacts of relay
X122, conductor 343 within bracket €15, No. 9
contacts of relay PEY, conductor 616, No. 3 con-
tacts of relay RP4, conductor 613, and No. 2 con-
tacts of relay CN to ground, and locks up through
its No. 1 contacts, conductor 228 within bracket
57, ‘and reader contacts H3C to ground. Relay
‘S2X opens the circuit, previcusly traced, of the
step magnet M2 thereby allowing the reader
drum to advance to the next line of the record
on tape T. Relay S2X -alsc opens the locking
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releases the operated relays of the Y directory
number register. Release of relay YLK also
opens the locking circuit of and releases relay
PEY which, in turn, releases relay RP# . . . RP4.
Relay RP releases relays PCA, PCB, and PCC.
Relay CN in operating causes the reoperation of
relays AG, AGX, and AGY, preparing the cir-
cuits for the next line of the entry, which con-

tains the first item of message units chargeable

to the directory number “1236,” and is handled
in the manner already described for the first
entry.

OVERFLOW

Each of the sum registers has a capacity for
registering up to 999 message units.” If the sum
of the message units registered in one of the sum
registers and the message units in the next en-
try for the same directcry number exceeds 999, an
entry is recorded on tape TT for 1000 message
units and the excess over 10600 is registered in the
other sum register for addition to the message
units in succeeding entries for the same directory
number, For example, assume-that the directory
number. “1236” is registered in the Y directory
number register and “096” message units charge-
able to that number are registered in the Y sum
register, :and that the next entry encountered is
similar to lines 15 and 16 of Fig. 73, but contains
the directory number “1236” and “996” message
units. The directory number “1236” in this lat-
ter entry is registered -in the X directory number
register when the first line of this entry is read,
in the manner previously described. -Since the
two registered -directory numbers are the same,
relay S2X operates and ‘the reader proceeds to the
next line of the entry. The number “996” of mes-
sage units in this line is then registered in the X

.message-units register in the usual manner. The

relays -operated -and locked up to register mes-
sage units are then as follows: in the ¥ sum reg-
ister, relays HY®, 'YL, TY4, TYH, UY!{ and UYH,

registering “096” message units, and in the X mes-
‘sage-units register, relays XH4, XH4’, XHH, XT4,

X4, XTH, XU!, XU’ and XUH, registering
“996” message units. :

These two quantities are now added, in the
manner. already described, and the sum regis-
tered in the X sum register by the operation of
reiays HX0, HXL, TX4, TXH, UX2 and UXL.
These relays represent the quantity “092” which
is the excess above 1800 of the sum of “996” and
“098.” Relay XNC (the operation of which indi-
cates “no carry,” that is, that the sum does not
exceed 1000) is, however, not operated.

Relay OF (Fig. 8) then operates over a circuit
extending from battery through the winding of
said relay, conductor €21, No. 1 contacts of relay
OXH, conductor 622, No. 1 contacts of relay XNC,
conductor 623 within bracket 462, No. 9 contacts
of relay XHH, No. 1 contacts of relay HYL, con-
ductor 624, No. 8 contacts of relay HYS, No. 6
contacts of relay XH4’, conductor 529 within

‘brackets 345 and 366, and contacts of relay CIX

to ground, completing a circuit from battery
through the winding of relay POX (Fig. 25), con-~
ductor 625 within bracket €26, No. 5 contacts of
relay OF, No. 2 back contacts of relay Y, No. 2
front contacts of relay X, conductor 439, and No.
2 contacts of relay AG to ground, over which relay
POX operates. When contacts K7 close, relay
RP) (Fig. 26) operates over a circuit extending
from battery through the winding of said relay,
No. 1 contacts of relay RP1, No. 1 contacts of relay

eireuit-of and releases relay YLK which, in turn, 75 RP3, conductor 568, No. 1 contacts of relay POX,
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conductor 571 within bracket 572, No. 2 contacts
of relay WS4, No. 2 contacts of relay WSS, con-
ductor 99, No. 6 contacts of relay ST4, conductor
116 within bracket 82, No. 3 contacts of relay
RCD, conductor 1i7, and contacts K7 to ground,
and locks up through its No. 3 contacts, conduc-
tor 574, and No. 4 contacts of relay POX to
ground, operating relays PCA, PCB and PCC over
the circuit previously traced for these relays. Re-
lays DN, DX and DXA (Pigs. 26 and 27) then op-
erate over a circuit extending from battery
through the winding of relay DXA, winding of
relay DX, conductor 621, No. 2 contacts of relay
POX, conductor 576, winding of relay DN, No. 2
contacts of relay RP2, No. 1 contacts of relay RP4,
No. 4 contacts of relay RPS, conductor 577, No. 12
contacts of relay ST3, conductor 518 within
bracket 82, No. 6 contacts of relay RCD, conduc-
tor 579, and contacts HIC to ground. Relays DN,
DX, and DXA operate punch magnets MA2, MB4,
MBT, MCt, MC{, MD9, MD2, ME{, ME2, MF2 and
MF4 of the recorder to record on tape TT the
digits “201236,” the last four digits being the di-
rectory number in the present entry. Punch mag-
net MA2, for example, operates over a circuit ex-
tending from battery through the winding of said
magnet, conductor 285, No. 3 contacts of relay
PCA, conductor 286, the winding of relay KA2,
conductor 287, No. 1 contacts of relay DN, con-
ductor {26 within bracket 581, and contacts PA2
to ground, when said contacts close. The other
‘punch magnets operate over similar circuits. The
paper-advance magnet PAM and the associated
relays operate and release in the manner previ-
ously described, releasing the operated punch
magnets. The release of the paper-advance mag-
‘net advances the tape TT to a position for re-
‘cording another line.

When relay RP2 now operates in the cycle of re-
cording operations, as already described, and con-
‘tacts HIC close, relays M0{ and M02 (Fig. 26) op-
erate in series over a circuit extending from bat-
tery through the winding of relay Mo, winding of
relay MO, conductor 628, No. 5 contacts of relay
POX, conductor 601, No. 1 contacts of relay RP2,
No. 1 contacts of relay RP4, No. 4 contacts of re-
lay RPO, conductor 571, No. 12 contacts of relay
ST3, conductor 578 within bracket 92, No. 6 con-
tacts of relay RCD, conductor 579, and contacts
HIC to ground. Relays M0{ and M02 operate
punch magnets of the recorder to record 1000
message units independently of any sum regis-
tered in the sum registers. For example, punch
magnet MCI (not shown) operates over a circuit
extending from battery throush the winding of
said magnet, conductor 641, No. 2 contacts of re-
lay PCB, conductor 642, the winding of relay KC|
(not shown), conductor 643, No. 3 contacts of re-
lay MOI, conductor €44 within bracket 581 , and
contacts PCi of the reader to ground, when said
contacts close. Punch magnets MCO, MD34, MD1,
ME4, MET, MFA and MPFT operate over similar
circuits to record the number “1000.” Punch
magnets MB0 and MB4 similarly operate to re-
cord the digit “4” as the second digit of the line,
and punch magnet MAD operates over a similar
circuit to record the digit “0” as the first digit of
the line. The second digit “4” recorded indicates
that this record does not show all of the message
units chargeable to the directory number “1236.”

The contrel relays operate in the manner al-
ready described (beginning with relay CXI) , and
operation of relay CX releases the operated relays
of the Y sum register and relay XL. Release
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of the latter relay releases the operated relays
of the X message-units register.

Relays of the X sum register remain operated,
registering the amount “092” in -said register.
The operation then proceeds for the next entry
encountered by the reader, the message units in
said entry being added to the quantity “092,” if
the same directory number is again encountered.
Thus, 1000 message units are recorded for diree-
tory number “1236” and “092” message units re-
tained for the subsequent accumulation of addi-
tional message units chargeable to that directory
number. . i

ENTRY OF 1000 MESSAGE UNITS

A similar entry for 1000 message units is made
on the output tape TT when an entry containing
1000 message units is encountered on the input
tape T. If the directory number in the first line
of the entry on tape T does not agree with the
directory number in the previous entry, the opera-
tion is the same as that described above. If the
directory number in the entry on tape T does
agree with that in the previous entry, it is reg-

5 istered and the reader advances to the second line

of the entry in the normal manner. However,
when this line is read, the combination of read-
ing relays operated, which are A0, B0, B4, C0, Ci,
D4, D1, E4, E1, P4, and F1, completes a circuit
for relay PCX or relay PCY (Fig. 25), the opera-
tion of which causes the recording on tape TT of
an entry for 1000 message units, in a similar man-
ner to the operation of relay POX or relay POY,
as described above. The number of message ynits
in the entry on tape T appears; so far as the
adding circuits are concerned, to be “000” and
this number is duly registered and added to the
sum already accumulated in one of the sum reg-.
isters. This operation does not, of course, change
the value of the sum, but it serves to maintain
the proper sequence of the use of the X and' ¥
registers. : o

RECORDING AT END OF INPUT TAPE

When the last entry on an input tape has been
handled, the next line encountered by the reader
is the first line of the tape-identity entry. This
is handled in the same manner as already de-
scribed for the similar tape-identity entry at the
beginning of the input tape. When, in the course
of this operation, relay AS operates, as previously
described, relay PF (Fig. 33) operates over a cir-
cuit extending from battery through the winding
of said relay, conductor 645, No. 1 contacts of re-
lay DRN, and No. 5 contacts of relay AS to ground.
At this time, relays DNX and YLK, or relays
DNY and XIK, are operated, depending upon
the registers used for the previous entry, and a
circuit is closed for the operation of either relay
PEX or relay PEY. Assuming that relays DNY
and XLK are operated, relay PEX (Fig. 25) op-
erates over a circuit extending from battery
through the winding of said relay, conductor 646
within bracket 566, No. 1 contacts of relay ODC,
conductor 647, No. 7 contacts of relay DNY, con-
ductor 648, No. 3 contacts of relay PF, and No. 3
contacts of relay XLK to ground, and locks up
through its No. 5 contacts, conductor 649 within
bracket 566, and No. 3 contacts of relay XLK to
ground. The operation of relay PEX (or PEY)
has the same result as its operation, previously
described, when two registered directory numbers
do not agree; that is, it causes the recording of
an entry containing the previously registered di-
rectory number and the total of the message units
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aceumulated in one-of the-sum registers. In the
present-case, the directory number is that of the
1ast message-unit .entry read on the input tape
-and:the message units are those accumulated for

that .directory number up to and including said

last entry.

When relay CN then operates, as previously
described, relay PFX (Fig. 33) operates over a
eircuit-extending from battery through the wind-
ing of said relay, No. 1 contacts .of relay PF, con-
ductor 395 within brackets 316 and 615, No. 9
contacts of relay PEX, conductor 616, No. 3 con-
tacts of relay RP4, conductor 63, and No. 2 con-
tacts of :relay CN to ground,.and locks up through
‘No. 1 contacts of relay PF and its own No. 1
contacts to ground,-opening the circuit of and re-
leasing relay XLK -which, in turn, releases the
locked up relays -of the X directory number reg-
ister and relay PEX. Release of relay PEX re-
leases relays RPO . . . RP4 and relay RP4 re-
leases relay CN. Release of the rélays of the X
directory number register releases relay XON, and
relay DRN (Fig. 59) then operates over g -circuit
-extending -from battery through the winding of
:said relay, -conductor T1, No. 8 contacts .of relay
©ONH, .conductor 12, No. 4 contacts of relay YON,
and No. 4 contacts of relay XON ‘to ground. Re-
lay DRN opens-the -circuit of and releases relay
‘PP which releases relay PFX. The recording of
‘the tape-identity entry, which follows the last
‘message=unit entry on -tape T, then proceeds in
+the:manner previously.described.

SECOND TAPE

"The tape-identity entry at ‘the end of the first
input tape T is followed by a splice pattern, as
previouslty mentioned, and this is passed over by
the reader in the -manner described for the lead-
‘ng splice pattern. The next entry encountered
by -the reader is the tape-identity entry -at the
beginning of the second tape. This is read and
recorded in the same way as the first tape-~identity
entry previously described. However, the mes-
sage-unit entries which follow thereafter relate
todirectory numbers in another thousands group
and the next to last line of this tape-identity en-
try (see line 12 of Fig. 73) contains in the fifth
digit, a -different thousands number. It was as-
sumed that the first tape read was for directory

numbersin the-group 1000 to 1999 and the second -

tape for directory numbers in the group 2000 to
2999, "The'tape-identity entry of the second tape,
therefore, has the digit “2” -as the fifth digit of
the eighth line of the -entry. When this line is
read, reading relays EO0 and E2 -and translator
relay TE2 operate in response to this digit, in
the manner previously described.

Relay TMM (Fig. 47) then operates over a
cireuit-extending from battery through the wind-
ing of 'said relay, conductor 68f within ‘bracket
#50, "‘No. 3 contacts of relay TME, conductor 652
within ‘brackets 150 and 195, No. 2 contacts of
relay 1.8, conducter 653 within bracket §95, No.
4:.contacts of relay THS, conductor £54, No. 1

eontacts of relay PXI, conductor 655 within !

bracket 656, No. 1 contacts of relay TE2, con-
ductor :657 within bracket 656, No. 8 contacts of
relay 1.8, and No. 7 :contact of arc No. 2 of the
Round switch (assuming the “round” digit to be
“77), conductor 859 within brackets 225 and
244, No. 3 contacts of relay TFT, conductor 661
within bracket 228, No. 7 contact and arm of arc
No. 1.0f the Round switch, conductor 652, No. 9
contacts of relay L8, conductor 663 within
bracket 233, .and No. 3-contacts of relay TD8 to
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.ground, and locks up through its No. 2 contacts,

conductor 664 within bracket {95, and No. 8 con-~
tacts of relay CL.7 to ground. The rotary magnet
ROT of switch TH (Fig. 48) operates over a
circuit extending from battery through the wind-
ing of said magnet, conductor 258, No. 1-contacts
of relay L'TH, and No. 1 contacts of relay TMM
to ground, moving the arms of switch TH one

-step to the No. 2 contacts of said switch.

The setting of switch TH is thus changed to
agree with the thousands digit recorded in the
tape~-identity entry of the new taps and the
thousands digit in each entry encountered in this
tape is compared with the setting of this switch
in ‘the manner previously described for the first
tape. When relay CL1T releases in the course of
further operations, as previously described, it
opens the locking circuit of and releases relay
TMM, which releases the rotary magnet ROT of
switch TH.

END . OF INPUT TAPE

The system thus proceeds, in the manner de-
seribed above, to read, summarize, and fran-
scribe all the entries on the tapes fed into the
reader. When the sensing fingers of the reader
fall beyond the end:of the last tape, the contacts
of all of said fingers close and all of the reading
relays operate. The check circuit through the
contacts of said relays.is then not completed and
relay RS fails to operate. The reader, therefore,

fails to advance and the fiming circuit, described

later, functions to give an alarm.

“The alarm circuits may now be restored to
normal in the manner described later and a
splice pattern may be impressed on the output
tape T'T in the manner described above for the
beginning of said tape. The record on the out-
put-tape TT is thus completed. in the same form
as that on the input tape T.

SpPLICED INPUT TAPE

‘Where there is a splice in the input tape which
interferes with proper recording on said tape,
the'machine which makes the record on said tape
records -a line -of the digits “287020” followed by
a -splice pattern, which serves to feed the tape
through the machine "until the spliced portion
has been passed over, and thereafter records an-
other line -of the digits “287020.” When such a
record is -encountered by the reader, the reading
relays respond in the usual manner to the first
line “287020.” Relay WE (Fig. 60) then operates
over a circuit extending from battery through
the winding of said relay, conductor 685 within
bracket 2{4, and thence-over the checking cir-
cuit, previously described, through the contacts
of the reading relays and the reader drum ad-
vance check, to ground at contacts -Gi or G2,
the combination of reading relays operated for
the digits “287020” closing said circuit through
to eonductor -665. Relay SPE (Fig. 60) then op-
erates -over -a -circuit extending from battery
through the winding of said relay and No. 3 con-
tacts of relay WE fo .ground, and locks up
through its No. 3 contacts, conductor 666, No. 2
contacts of relay AS, conductor 661, and No. 3
contacts of relay ON2:to ground. Relay RS (Fig.
46) operates over a circuit extending from bat-
tery through the winding of said relay, conductor
197, No. 5:contacts of relay SKP, No. 1 contacts
of relay SPE, and No. 1 contacts of relay WE to
ground. Operation of relay RS permits the
reader to advance to the next line, as previously
described. ‘This line is a line of the splice pat-
tern. and, as previously described, relay SEKP
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operates to permit the reader to pass over the
splice pattern.

Relay WE releases when its circuit is opened
by the release of the reading relays which caused
its operation, and relay SKP is then locked up
over a circuit extending from battery through
the winding and No. 3 contacts of said relay, No.
2 contacts of relay WE, conductor 194 within
bracket 185, No. 7 contacts of relay Li, conductor
186 within bracket 195, and No. 2 contacts of re-
lay ST3 to ground. When the succeeding line of
digits “287020” is reached, relay WE again oper-
ates over the circuit traced above, opening the
locking circuit of and releasing relay SKP, and
releases when the reading relays release. The
circuit is thereby returned to normal and normal
operation thereof in connection with succeed-
ing entries on tape T is resumed. The first line
of digits “287020,” therefore, serves as an indi-
cation to the reader to pass over the splice pat-
tern which follows, while the second line of digits
“287020” restores normal operation.

SPLICED OUTPUT TAPE

A finger F (Fig. 43) is arranged to bear upon
a portion of the output tape TT and the con-
tacts of said finger remain open so long as said
finger rests upon the tape. If, however, the
finger encounters an opening in the tape, its con-
tacts close. Should there be a portion of the
output tape TT on which, for any reason, it is
not desired to record significant information, a
suitable opening is cut in the tape where it will
be encountered by the finger F.

When the finger P encounters such an open-
ing, its contacts close and relay WSI (Fig. 31)
operates over a circuit extending from battery
through the winding of said relay, conductor
667 within bracket 668, and contacts of finger
F to ground. Lamp WS (Fig. 31) then lights
over an obvious circuit to indicate that an open-~
ing has been encountered in tape TT. Relay
WS2 operates over a circuit extending from bat-
tery through the winding of said relay, conduc-
tor 669, No. 6 contacts of relay SP3, conductor
671, No. 7 contacts of relay LAS, conductor 672,
No. 2 contacts of relay WSI, conductor 613, and
No. 4 contacts of relay ST4 to ground, and locks
up through its No. 1 contacts and No. 1 con-
tacts of relay WS$ to the same ground on con-
ductor €13. Relay WS3 then operates over a
circuit extending from battery through the wind-
ing of said relay, conductor 674, No. 1 contacts
of relay AS, conductor 6715, and No. 3 contacts
of relay WS3 to ground. Relay WS3 releases
relay LAS to corntrol the timing circuit deseribed
later, and completes g cireuit from battery
through the winding of relay WS4, No. 2 con-
tacts of relay WS3, conductor 5§16 within bracket
512, and No. 2 contacts of relay RPO to ground,
over which relay WS4 operates, operating relay
WSH over an obvious circuit. The latter relay
locks up through its No. 3 contacts, No. 6 con-
tacts of relay WSB6, conductor 671, and No. 6
contacts of relay ON2 to ground.

Relays PCA, PCB and PCC (Fig. 42) now op-
erate over a circuit extending from battery
through the windings of said relays in series,
conductor 106 within bracket 107, No. 9 con-
tacts of relay RCD, conductor 108, and No. 9
contacts of relay WS4 to ground. When the
contacts KT of the reader close, relay WN (Fig.
67) operates over a circuit extending from bat-
tery through the winding of said relay, No. 1
contacts of relay WT, No. 2 contacts of relay
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‘WC, No. 3 contacts of relay SC, No. 4 contacts
of relay RSC, No. 3 contacts of relay RWC, con-
ductor 678 within bracket 151, No. 8 contacts of
relay WS4, conductor 89, No. 6 contacts of relay
ST4, conductor |16 within bracket 92, No. 3 con-
tacts of relay RCD, conductor 117, and contacts
K1 to ground, and locks up through its No. 2
contacts, No. 3 contacts of relay S, No.' 3 con-
tacts of relay RSP, No. 3 contacts of relay WR,
conductor 679 within bracket 151, and No. 4 con-
tacts of relay WS4 to ground. -

When contacts P8 of the reader now close,
relays PWE (Fig. 68) and PWEI (Fig. 69) op-
erate in series over a circuit extending from
battery through the winding of relay PWE, con-
ductor 681, the winding of relay PWEI, conduc-
tor 682, No. 3 contacts of relay WN, No. 6 con-
tacts of relay S, No. 7 contacts of relay RSP,
No. 6 contacts of relay WR, conductor 683 with-
in bracket 151, No. 5 contacts of relay WS4, No.
3 contacts of relay WS8, conductor 130, No. 11
contacts of relay ST3, conductor 140 within
bracket 92, No. 1 contacts of relay RCD, con-
ductor 150, and contacts P08 to ground. Relays
PWE and PWE{ connect punch magnets of the
recorder to cam contacts of the reader to record
on tave TT the digits “287020.” Punch magnet
MBI, for example, operates over a circuit ex-
tending from battery through the winding of
said magnet, conductor 128, No. 5 contacts of
relay PCA, the winding of relay XBli, conductor
131 within bracket 125, No. 3 contacts of relay
PWEI, conductor 132 within bracket 127, and
contacts PBO to ground, when said contacts close.
The other punch magnets operate over similar
circuits. .

The checking circuit for the operated punch
magnets is effective and relays PS and PK and
the paper-advance magnet PAM operate in the
manner previously described. Relay WC (Fig.
67) then operates over a circuit extending from
battery through the winding of said relay, No. 1
contacts of relay WN, No. 1 contacts of relays
S, RSP and WR, conductor 684, No. 4 contacts
of relay PWE(, conductor 685 within bracket
{51, No. 7 contacts of relay WS4, conductor 148
within bracket 668, No. 2 contacts of relay PS
and No. 1 contacts of relay PK to ground, and
locks up through its No. 1 contacts, No. 1 con-
tacts of relay SC, No. 2 contacts of relay RSC,
No. 1 contacts of relay RWC, conductor 679
within bracket (51, and No. 4 contacts of relay
WS4 to ground. When the cam contacts of the
reader open, the operated punch magnets of the
recorder, relays PWE and PWEI, and the paper
advancs magnet PAM release, the latter advanc-
ing the tape TT. When the reader contacts K1
again close, relay S (Fig. 67) operates over a
circuit extending from battery through the wind-
ing of said relay, No. 3 contacts of relay WC,
No. 3 contacts of relay SC, No. 4 contacts of
relay RSC, No. 3 contacts of relay RWC, con-
ductor 678 within bracket 151, No. 8 contacts of
relay WS4, conductor 115, No. 6 contacts of relay
ST4, conductor {16 within bracket 92, No. 3 con-
tacts of relay RCD, conductor 111, and contacts
KT to ground, and locks up through its No. 4

. contacts, No. 3 contacts of relays RSP and WR,

70

75

conductor 679, and No. 4 contacts of relay WS4 to
ground. -

When the reader contacts P8 now reclose, re-
lays PP (Fig. 68) and PPl (Fig. 89) operate in
series over a circuit extending from battery
through the winding of relay PP, conductor | 19,
the winding of relay PP, conductor { 21,-No.-5
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contacts of relay S, No. 7 contacts of relay RSP,
No. 6 contacts of relay WR, conductor 683 with
bracket 151, No. 5 contacts of relay WS4, No. 3
contacts of relay WS6, conductor 130, No. 11
contacts of relay ST3, conductor 140 within
bracket 92, No. 1 contacts of relay RCD, con-
ductor 150, and contacts P8 to ground. Relays
PP and PPI connect punch magnets of the re-
corder to cam contacts of the reader to record
the digits “081010.” These are the digits of the
splice pattern, the recording of which has been
already described. When this line has been re-
corded and contacts K1. again close, relay RSP
(Fig. 67) operates over a circuit extending from
battery through the winding-of said relay, No. 4
contacts of relay SC, No. 4 contacts of relay RSC,
No. 3 contacts of relay RWC, conductor §718 with-
in bracket 151, and thence over the circuit traced
above through contacts K1-to ground, and locks
up through its No. 4 contacts, and No. 3 con-
tacts of relay WR to the previously-traced ground
on conductor §78. Relay RSP opens the lock-
ing cireuit of and releases relay S. Relay STS
(Fig. 30) operates over a-circuit extending from
battery through the winding of said relay, con-
ductor 149 within bracket 154, and No. 5 con-~
tacts of relay RSP to ground. Relay RSC (Fig.
67) operates over a circuit extending from bat-
tery through the winding of said relay, No. 2
contacts of ‘relay RSP, No. 1 contacts of relay
WR, conductor 684, No. 5 contacts of relay PPI,
conductor 685 and thence over the circuit traced
above through contacts P8 -to ground, and locks
up through its No. 3 contacts and No. 1 contacts
of relay RWC to the previously-traced ground
on conductor 679. Relay RSC releases relay SC.

It will be remembered that relay STS controls
a timing circuit for the recording of splice pat~
tern. This circuit is now effective, in the man-
ner previously described, to cause the recording
on tape TT of approximately 40 lines of the
digits “081010” forming the splice pattern. The
recording of the splice pattern is terminated by
the operation of relay:STE, as previously de-
scribed. Relay WT (Fig. 67) then operates over
a -circuit extending from battery  through the
winding of said relay, No. 1 contacts of relay R3C,
conductor 686 within bracket 151, and No. 2 con-
tacts of relay STE to ground, and locks up thrcugh
its No. 2 contacts, conductor 681 within bracket
151, and No. 3 .contacts of relay WS3 to ground.
When contacts K7 now ‘again close, relay WR
(Fig. 67) opérates over a circuit extending from
battery through the winding of said relay, Ne. 3
contacts of relay WT, No. 5 contacts of relay RSC,
No. 3 contacts of relay RWC, conductor §18-with-
in bracket 151, and thence over the circuit traced
above through contacts K1 to ground, and locks
up through-its No. 4 contacts-to the previously-
traced -ground on conductor §719. Relay WR
opens the locking circuit of and releases relay
RSP, which releases relay STS. The latter relay
releases relay STE.

When now the contacts PO of the reader again
close, relays PWE and PWE{ again operate and
cause the recording of-a line of the digits “287020”
in the manner described above. When this line
has been recorded, relay RWC" (Fig. 67) operates
over a circuit extending from battery through the
winding of said relay, No. 2 contacts of relay WR,
conductor 684, No. 4 contacts of relay PWEI,
conductor 685 within bracket 151, No. 7 contacts
of relay WS4, conductor 148 within bracket 658,
No. 2 contacts of relay PS and No. 1 contacts of
relay PK to ground, and locks up through its No:
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2 contacts to the previously-traced ground: on
conductor 678. Relays PWE and PWE| are re-
leased-by the opening of the cam contacts of the
reader and when contacts K1 again close, relay
WiS8 operates over a circuit extending from-bat-
tery through the winding of.said relay, No. 1
contacts of relay WSI (which has been released
by the opening of the contacts of finger F), con-
ductor- 688 -within braeket 151, No. 4 contacts of
relay RWC, conductor 618 within bracket 151, and
thence over the circuit traced above through con-
tacts KT to ground, and locks up through its Ne.
4 contacts, and No. 1 contacts of relay WS4 to
ground. Relay W36 releases relay WS2. Relays.
WSS, WT, WS4, WR, RWC, WSS, and relay WS6-
itself then releases in turn, restoring the circuits
to normal. .

The opening made in the tape TT and encoun-

tered by the finger F, therefor, causes a splice
pattern, preceded and followed by a line of the
digits “287020,” to be recorded.on tape TT. - The
splice pattern serves to feed the tape TT through
the recorder- so- that no significant information
is recorded on the spliced or unsuitable portion of
said tape, while the: lines of digits “287020” are
indications to a reader, if this tape is fed into the
reader of a system of the type herein described,
for skipping the splice patiern.

Should an opening in tape TT be encountered
by the finger F' while the recorder is recording a.
splice pattern under the control of the timing
circuit, as previously described, relay WSI op-
erates as described above. However, at this time,
relay SP3 is operated, which prevents operation of
relay WS2. Relay WSI, however, in operating,
opens the circuit of and releases relay STS, dis-
abling the timing circuit controlled by said relay.
The recorder continues to record lines of splice
pattern but when the opening in tape TT passes
from under finger ¥, the contacts of said finger
open, releasing relay WSI. Relay STS then re-
operates restarting the timing circuit. This ex-
iends the splice pattern to a more than normal-
length, which ensures passing any unsuitable.
portion-of the tape TT indicated by the opening
encountered by the finger F. Since relay WsS2
does not, in this case, operate, the lines of digifs
“287020” are not recorded.

It may be noted that if the tape runs out of
the recorder, the effect is the same as if an open-
ing had been encountered in the tape, and splice
pattern is recorded. However, finger F is not re-
stored and the recording of or attempts to record,
the digits “287020”” continue until the alarm ecir-
cuits function.. When a new tape is inserted in
the recorder, finger F is restored. 'The splice
pattern may then be continued on the new tape
by operating the Splice Pattern key (Fig. 31)
which operates relay WSK to start recording of
splice pattern in g manner similar to that de-
seribed above.

ALARMS AND SIGNALS

Alarms are provided for indicating various types
of failure, some of the ‘alarm signals being con-
trolled by two timing circuits, one of which has a
shorter period of operation than the other. The
“short” alarm circuit gives an alarm if the reader
or the recorder fails to advance, when required
to do so, within approximately 0.35 second, The
“long” alarm circuit gives an alarm if the re=
corder control fails, which would result in re-
peated recording of the same information, or if
switch TH, which registers the digit for com-
parison ‘with the thousands digits of directory
numbers, fails to step to the first terminal;
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In addition, alarms are provided to signal fail-
ure of the reader to advance where required to
do so, to signal failure of the relays which con-~
trol the advance of the reader to release, and to
give a signal if a fuse blows.

Short alarm

" When the Motor Start key is operated to start
operation of the reader motor, and relay ONI
operates as previously described, relay RT (Fig.
46) operates over a circuit extending from bat-
tery through the winding of said relay, conduc-
tor 62, No. 2 contacts of relay ONI, conductor 63,
and No. 1 contacts of relay ST3 to ground, to
prevent operation of the short-alarm timing
circuit. When thereafter the Start key is op~
erated and relay ST3 operates, as also described
above, the circuit of relay RT is thereby opened
and the latter relay is released. Relay SAS (Fig.
30) then operates over a circuit extending from
battery through the winding of said relay, con-
ductor 81, No. 1 contacts of relay RT, conductor
88, and No. 3 contacts of relay ON{ to ground.
Relay SAS opens the short circuit around capaci-
tor CP3 and said capacitor charges from battery
through resistor R3. When the potential at
capacitor CP3 and, through resistor R4, at the
starting element of tube SA, reaches the start-
ing potential of said tube, said tube fires to its
starting element and then across its anode-
cathode path. Relay SAE then operates over a
circuit extending from battery through the
anode-cathode space of tube SA, No. 1 front
contacts of relay SAS, and the winding of relay
SAE to ground. The characteristics of capacitor
CP3, resistor R3, and relay SAE are so chosen
that relay SAE operates approximately 0.35 sec-
ond after relay SAS operates.

When relay SAE operates, relay SAA (Fig.
46) operates over a circuit extending from bat-
tery through the winding of said relay, No. 4
contacts of relay LAA (assuming relay LAA is
not operated), conductor 692, and contacts of
relay SAE to ground. Relay AL then operates
over a circuit extending from battery through
the winding of said relay, No. 8 contacts of re-
lay SAA, and contacts of relay ALR, the No. 7
contacts of relay AL, grounding the alarm
through No. 1 back contacts of relay EAC. Re-
lay SAA is locked up through its No. 2 contacts
and No. 3 contacts of relay AL, holding relay AL
operated to maintain the alarm. Relay AL also
opens the circuit of and releases relay RCD, thus
preventing further processing, and opens the cir-
cuit of and releases relay MST, which stops the
reader motor. Relay ALI operates over an ob-
vious circuit through No. 5 contacts of relay
AXLs, and relay RT thereupon operates over a
circuit extending from battery through the wind-
ing of said relay, conductor 62, No. 2 contacts
of relay ONI, conductor 63, and No. 2 contacts
of relay ALl to ground, opening the circuit of
and releasing relay SAS. The latter relay opens
the circuit of relay SAE and tube SA, releasing
relay SAE and extinguishing said tube.

If after relay SAS operates and before relay
SAE operates, any of the relays SIX, 82X, StY,
S2Y, RS, PS, or TSA operates, capacitor CP3 is
thereby short-circuited and discharged, stopping
the timing. The short circuit may be traced, for
example, from the lower terminal of capacitor
CP3 through resistor R5, No. 2 contacts of relay
SAS, conductor 691, No. 2 contacts of relay RS,
to the upper terminal of capacitor CP3. Opera-
tion of relay SIX, S2X, SIY, S2Y, or RS indicates
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that the reader is advancing. Operation of re-~
lay PS indicates that the recorder is advancing.
Relay TSA is operated while the switch TH is
advancing to the first terminal. The timing for
the alarm is stopped, therefore, when the reader,
the recorder, or switch TH is advancing, but
recommences when said relays release.

When relays SAA and ALI operate to actuate
the alarm, the Short Alarm lamp lights over a
circuit through No. 7 contacts of relay ALl, No.
3 contacts of relay SAA, No. 1 contacts of relay
LAA, No. 3 contacts of relay RSF, No. 2 contacts
of relay RSH (operated as described below), No.
1 back contacts of relay FAI, and No. 1 back con-
tacts of relay FA2 to ground.

Long alarm

Relay LAS (Fig. 30) controls the long alarm.
When this relay is released, the timing functions
are operative and when this relay is operated,
timing is canceled.

When relay RT operates, as described above,
relay LAS operates over a circuit extending from
battery through the winding of said relay, con-
ductor 90, No. 2 contacts of relay RT, conductor
88, and No. 3 contacts of relay ONI to ground.
There is also a circuit for the operation of relay
LAS over conductor 80, through No. 1 contacts
of relay W83, conductor 89, No. 4 contacts of
relay SP3, conductor 109, No. 5 contacts of re-
lay PTI, conductor 79 within bracket 158, MNo. 4
contacts of relay TSA, conductor 170, No. 5 con-
tacts of relay RP8, conductor 88, and No. 3 con-
tacts of relay ONI to ground. Upon the release
of relay RT, therefore, relay LLAS remains oper-
ated so long as all of relays WS3, SP3, PTI, TSA,
and RPJ remain normal, and the long alarm
timing is ineffective. . Upon the operation of
any one of these relays, however, the circuit of
relay LAS is opened and said relay released,
starting the timing described below.

Operation of relay WS3 indicates the start of
recording due to an opening in the output tape
TT; operation of relay SP3 indicates the start of
the recording of splice pattern; operation of re-
lay PTI indicates the start of the recording of
tape identity; operation of relay TSA indicates
that switch TH is being advanced; and operation
of relay RP0O indicates the start of the recording
of a summary. During all of these operations,
which are described above, the long-alarm timing
is, therefore, effective and if any of these opera-
tions is not completed with the period of the
timing circuit operation, an alarm is produced as
described below.

When relay LAS releases, as described above,
relay LAB (Fig. 30) operates over a circuit ex-
tending from battery through the winding of said
relay, No. 3 contacts of relay LAS, conductor 101,
and No. 5 contacts of relay ON2 fo ground, oper-
ating relay RCY over an obvious circuit. 'The
No. 1 back contacts of relay LAB open the short
circuit around capacitor CP4 through resistor RS,
and the No. 1 front contacts of said relay connect
the winding of relay LAE to the cathode of the
gas-filled tube LA. Capacitor CP4 then charges
from battery through resistor R1. When the po-
tential at capacitor CP4 and at the starting ele-
ment of tube LA reaches the starting potential
of said tube, said tube fires to ifs starting ele-

" ment and then across its main gap, operating re-

76

lay LAE. The characteristics of capacitor CP4,
resistor R1, tube LA, and relay LAE are so chosen
that relay LAE operates approximately six sec-
onds after the release of relay LAS. Relay LAA
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(fig. 46) theén operdtes over a:cireult extending
from battery through the winding of said relsy,
No. 4 contacts of relay SAA, conductor 102, and
contacts of relay LAE to. ground. It should be
observed that relay LAA cannot operate over this
cireuit if relay SAA is operated and, if relay LAA
operates, it openg the operating circuit of relay
SAA. The long alarm and. the short alarm. can~
not; therefore, both produce an alarm signdl at
the same time.

When relay LAA operates, relay AL .operates
dver a circuit extending from battery through the
winding of said relay, No. 5 contacts of relay LAA,
ahd coritacts of relay ALR to ground, acfuating
the alarm, as described above. Relay LAA is then
locked up through its No. 3 contacts and No. 3
contacts of relay AL to.ground, maintaining the
alarm signal. Relay AL, in operating, releases
relays MST and RCD, arresting recording opera=
tions and stopping the réader motor. Relay ALI
operates over an obvious circuit, operating. relay
RT which operates relay LAS over the circuit pre-
viously traced, the latter relay releasinig relay
LAB, which, in turn, releases.relays LAE and
RCY. Relays LAS and LAB reclose the short cir-
cuit around and discharge capacitor CP4, and €x-
tinguish tube LA.

If, during the charging of capdacitor CP4, ag de-
seribed above, the operating circuit of relay LAS
is closed and said relay operates; releasing re-
lays LAB and RCY, capacitor CP4 is short-
cireuited and discharged, as described above, stop-
ping the timing. Relay RCY is a slow-reléase
relay and maintains a locking circuit for relay
LAS through the No. 4 contacts of the latter ré-
lay so that relay LAS, when operated, cannot-im-
niediately thereafter release and restart. the
timing.

Reader-advance failure alarm

When the reader drum fails to advance when it
should do so, the normal sequence of operatmn
of contacts Gl and G2 with respect to relays RKA
and RKB is changed and relay RSF (Fig. 46) op-
erates over a circuit extending from battery
through the winding of said relay, No. 6 contacts
of relay ALI, conductor 163, No. 5 contacts of re-
lay ST4, conductor 210, and back contacts of re-
lay RKB, conductor I'M and contaets G2 to
ground, or through front contacts of relay REKA,
conductor 180, and contacts Gi to ground, and
locks up through its No. 2 contacts and contacts
of relay ALR to ground. Relay RSF, when oper-
ated, operates relay AL over a circuit extending
from battery through the winding of relay AL,
No. 4 contacts of relay RSF, conductor 104, and
No. 2 contacts of relay ST4 to ground, actuating
the alarm, and lights the Step Fail lamp over an
obvious circuit.

Reader-ddvance release failire alarm

When relay ON2 operates in the normal opera-
tion of the system, as previously described, relay
KSR (Fig. 46) operates over a circuit extending
from battery through resistor RS, the winding of
relay RSR, conductor 705, and No. 7 cotitacts of
relay ON2 to ground, operating reliy RSH over
an obvious circuit. When any of the relays SIX,
82X, S1Y, S?2Y and RS, which cauge the reader
to advance, operates, the winding of relay RSR
is shunted. For example, when relay RS oper-
ates, resistor R8 is connécted over ¢onductor 106,
N6. 1 contacts of relay SKP, coniductor 107, and
No. 3 contacts of relay RS to groind.  Apbroxi-
mately 0.25 second is required for relay RSR to

release after its winding is'shunted, If flié¢ shiiiit ¥8 nect lamps DO .
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remains for this period, which is the case if re~
lay SIX, 82X, SIY, S2Y or RS fails to release
promptly, relay RSR releases, releasing relay
RSH. Relay AL then operates over 4 circuit ex-
tending from battery through the winding of said
relgy, No. 2 contacts of relay RSR, conductor 104,
and No. 2 contacts of relay ST4 to ground, actu-
ating the alarm. When relay AL{ then operates,
the Step Hold lamp is lighted through No. 1 con-
tacts of relay ALI, No. 2 contacts of relay RSH,
No. 1 back contacts of relay FAIl and No. 1 back
contacts of relay FA2 to ground.

Fuse alarms and alarm cut-off

Relays PAI and FA2 are fuse-alarm relays
which operate when a fuse blows, operating re-
lay AL and the Fuse 1 or Fuse 2 lamp over ob-
vious circuits.

When relay AL operates, the alarm is actu-
ated and the Alarm and Pilot lamps light over
obvious ecircuits. Closure of the alarm Cut-ofl
key operates relay EAC over an cbvious circuit,
deenergizing the alarm and extinguishing said
lamps. Relay EAC locks up through is No.'1
front contacts and No. 7 contacts of relay AL to
ground, so that it is not necessary to maintain
the Alarm Cut-off key operated.

Reader lamps

When the reader stops due to trouble or other
causes, the lamps shown in Figs. 16 and 17 may
be used to give a visual indication of the line of
tape T on which the sensing fingers rest, by op-
erating the RDR LPS key. When this key is
operated, relays RLA, RLB and RLC operate
over a circuit extending from battéry thréigh
the windings of said relays in parallel, No. 3 coti-
tacts of Maintenance Lamps key, Ho. 2 front
contacts of RDR LPS key, No. 2 contacts ¢f DIR
NO. LPS key, coenductor TH! within bracket 188,
and No. 5 contacts of relay ONI to ground, ¢on-
necting the lamps of Fig. 17 through contacts of
said relays and conductors within bracket 712 to
the respective sensing-finger contacts of the
reader. Each sensing-finger contact which is
closed lights the associated lamp indicating the
digits of the line. on which the sensing fingers
rest. Lamp POS is also connected through No. 11
contacts of relay RLC and conductor 713 to con-
tacts J5 of the readér and lights whenever said
contacts are closed to indicate the pesition of
the reader drum in which reading takes place.
By turning the reader drum manually until lamp
POS lights, the position is found when the
sensing fingers are reading a line of the record.

The lamps of Fig. 17 may also be used to give
a visual indication of the directory number régiss
tered in the directory-number registers, when
the system is stopped by an alarm. When the
DIR NO. LPS key is operated, relays XLP and
XLPA operate, if the directory numbker is regis~
tered in the X register. Assuming that the di-
rectory number ig registered in the ¥ register,
when the DIR NO. LPS key is operated, relays
YLP and YLPA (Fig. 17) operate over a circuit
exteénding from battery through the windings of
said relays in parallel, No. 1 contacts of relay
XI.P, No. 1 contacts of relay XLPA, conductor
716, No. 9 contacts of relay DNX, or No. 9 con-
tacts of relay MUY, condueétor 117 within bracket
319, No. 2 contacts of Maintenance lamps key,
No. 1 contacts of DIR NO. LPS key, conductor
714 within bracket (89, and No. 4 contacts of
rélay AL to ground. RelaYS YLP and YLPA con-
.DI,E0 ... Eland ¥0 . ..
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1" of Fig. 17 to contacts of relays YD§ . . . YDI,
YEQ ... YET and YFO0 ... YFT of the Y di-

rectory-number register, each of said relays op-
erated lighting a corresponding lamp to display
the directory number registered by said relays.
Relays YLP and YLPA also connect: lamps

CO0...C1 of Fig. 17 to contacts of relays

PX0 . . . PX9, the one of the latter relays oper-
ated lighting two of said lamps to display the
thousands digit of the directory number.

Progress lamps

Lamps LPI . . . LP6 (Fig. 16) are provided to
give a visual indication of the progress of the
system when an alarm occurs. When the RDR
LPS key is operated and relay AL is also oper-
ated, relay PRG operates over a circuit extend-
ing from battery through the winding of said
relay, No. 1 contacts of RDR LPS key, conductor
714 within bracket 169, and No. 4 contacts of
relay AL to ground. One of the lamps
LPI ... LP$ then lights to indicate the point
reached when operation of the system was svs-
pended by the operation of relay AL. For ex-
ample, if relay MUX or relay MUY has operated,
lamp LP| lights over a circuit extending from
battery through said lamp, No. 1 contacts of re-
lay PRG, conductor Ti5 within bracket 319, and
No. 8 contacts of relay MUX or MUY to ground.

If the operation of the system is arrested while
the reader is reading the first line of a two-line
entry, relays A2 and TBO are operated in ac-
cordance with the first two digits “20” of said
line. When relay CPi| then operates, as de-
scribed later, relay 2I. (Fig. 16) operates over a
circuit extending from battery through the
winding of said relay, conductor 155, No. 2 con-
tacts or relay TBO, conductor 156, No. 9 con-
tacts of relay A2, No. 5 contacts of relay A%, No. 7
contacts of relay Al, conductor 157 within
bracket 205, No. 5 contacts of relay CPI to
ground, and locks up through its No. 2 contacts
and No. 7 contacts of relay Al to the above-traced
ground on conductor 157. Relay 2L lights the
Two-line lamp over an obvious circuit, giving a
visual indication that the system is conditioned
to receive another line of a two-line entry.

SHUTDOWN AND RESTART

If the Release key, Master Release key, and
Stop key are all operated relays MON, RLM, ST,
ST2, ST3, ST4, ST5, MST, RDR, RCA, RCB,
RCC, RCD, ONI, ON2, ON3, ON4, and AON are
all thereby released. Any register relays oper-
ated are released by the release of relays ONI,
ON2, ON3, ON4, and AON, However, if it is
desired to shut down the system without losing
a total of message units already accumulated in
one of the sum registers, the Release key (Fig.
44) is alone operated. .

Operation of the Release key (Fig. 44) opens
the locking circuit of and releases relay RLM
which, in turn, releases relays STI and ST2. The
system continues to operate, however, unti] a
summary has been recorded and relay RP4 oper-
ates and releases relay AG, as previously de-
scribed. When the relays of the sum registers are
thereafter normal, relay AN (Fig. 44) operates
over a circuit extending from battery through the
winding of said relay, conductor 121, No. 2 con-
tacts of relay RLM, conductor 407, No. 1 contacts
of relay OF, conductor 408, No. 9 contacts of
relay PYH, No. 11 contacts of relay PXH, con-
ductor 408, No, 1 contacts of relay OY, No. 2 con-
tacts of relay OX, conductor 411, No. 10 con-
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tacts of relay PYT, No. 6 contacts of relay PXT,
conductor 412, No. 10 contacts of relay PYU, Ne.
10 contacts of relay PXU, conductor 413 within
bracket 381, No. 3 contacts of relay AX, No. 3
contacts of relay AY, No. 1 contacts of relay CCY,
conductor 414, No. 6 contacts of relays HYL and
HYH, conductor 415, No. 1 contacts of relays
HYO0 . . . HY4, conductor 416 within bracket 346;
No. 6 contacts of relays TYL and TYH, conduc-
tor 411, No. 1 contacts of relays TY0 . .. TY4,
conductor 418, No. 6 contacts of relays UYL and
UYH, conductor 419, No. 1 contacts of relays
UY0 ... UY4, conductor 42i within brackets
332 and 422, No. 3 contacts of relay CCY, No. 2
contacts of relay CCX, conductor 423 within
brackets 381 and 332, No. 1 contacts of relays
UX4 . .. UXO0, conductor 424, No. 6 contacts. of
relays UXH and UXL, conductor 425, No, 1 con-
tacts of relays TX4 ... 'TXO0, conductor 426
within bracket 427, No. 6 contacts of relays TXH
and TXL, conductor 428 within bracket 364, No..
1 contacts of relays HX4 ... HX0, conductor-
428 within bracket 431, No. 6 contacts of relays
HXH and HXL, conductor 432, and No. 10 con-
tacts of relay MON to ground. Relay AGN then.
operates over a circuit extending from battery
through the winding of said relay, contacts of
relay AN; conductor 722, and No. | contacts of
relay AG to ground, opening the circuits of and
releasing relays ON3 and ST3, which, in turn,
release relays ST4, ST5, RCA, RCB, RCC, and

" RCD. Release of relay ST4 releases relay MST,
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which stops the reader motor. The reader drum
remains with the last line read under the sensing
fingers of the reader. Release of relay ON3
opens the operating circuit of relay AON and
the locking circuits of relays XLK and YLK.
These relays release, relay AON releasing relays
XL and YL, which in turn, release any operated
relays of the message-units registers. Relays
XLK and YLK release any operated relays of the
directory-number registers and relays PEX and
PEY. Release of relay ST5 releases relay MON
which, in turn, releases relays ON 1, ON2, and
ON4.

Upon the release of relay RLM, ag described
above, if the alarm is actuated, relay RLS (Fig,
44) operates over a circuit extending from bat-
tery through the winding of said relay, conductor
189, No. 8 contacts of relay ALl, conductor 723,
and lower contacts of Release key to ground, and
locks up through its No. 2 contacts, conductor 151
within bracket 92, and No. 1 contacts of relay
RCC to ground. Relay ALR then operates over
a circuit extending from battery through the
winding of said relay, conductor 124, and No. 3
contacts of relay RLS to ground. Relay RLS
releases relays STI, ST2, and ST3, which release
relays ST4, ST5, RCA, RCB, RCC, and RCD.
Relay ALR opens the locking circuit of and re-
leases any of the relays LAA, SAA, and RSP
operated, which release relays AL and AL, sup-
pressing the alarm. Release of relay RCC re-
leases relay RLS, which releases relay ALR, re-
storing the alarm circuits to normal. In any
case, relay MLK remains operated over a circuit
extending from battery through the winding of
said relay, conductor 266, and No. 2 off-normal
contacts of switch TH to ground. Any oper-
ated relays locked up through contacts of relay
MLK are also held operated.

If power is now removed from the system, re-
lay MLK releases, of course, but reoperates over
the circuit traced above when power is restored.
The relays which were held operated by relay
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MLK do not, however, reoperate. The Emerg.
Reset key (Fig, 44) should now be momentarily
operated, which operates relay ER (Fig. 44) over
a circuit extending from battery through the
winding of said relay, contacts of the Emerg.
Reset key, and No. § contacts of relay MLK to
ground. Relays TIE, SPA, and DNX then oper-
ate and lock up through contacts of relay MLK.
Relay TIE (Fig. 59) operates over a circuit ex-
tending from battery through the winding of said
relay, conductor 125, No. 3 contacts of relay ER,
and No. 6 contacts of relay MLK to ground, and
locks up through its No. 6 contacts, conductor
806, and No. 6 contacts of relay MLK to ground.
Relay SPA (Fig. 45) operates over a circuit ex-
tending from battery through the winding of said
relay, conductor 157, No. 2 contacts of relay ER,
and No. 5 contacts of relay MLK to ground, and
locks up through its No. 2 contacts, conductor
158, and No. 5 contacts of relay MLK to ground.
Relay DNX (Fig. 32) operates over a circuit ex-
tending from battery through the winding of said
. relay, No. 10 contacts of relay DNY, conductor
811 within bracket 382, No. 1 contacts of relay
ER, and No, 4 contacts of relay MLK to ground,
and locks up through its No. 1 contacts, No. 10
contacts of relay MUX, No. 3 contacts of relay
DNY, conductor 313 within bracket 382, and No.
4 contacts of relay MLK to ground. Relay CP1
{Fig. 59) also operates over a circuit extending
from battery through the winding of said relay,
conductor 726, No. 4 contacts of relay ER, and
No. 7 contacts of relay MLK to ground.

The circuits are thus restored to their operat-
ing condition and the system may be restarted,
as previously described, by operation of the Motor
Start and Start keys. The total of message units
accumulated for a directory number up to the
time the Release key was operated, together with
all other message units recorded on tape T as
chargeable to that directory number, and the di-~
rectory number itself, have been recorded. All
of the entries relating to that directory number
have been read. The entry encountered when the
system is thus restarted must, therefore, be for a
new directory number and, since relay DNX is
operated, the X registers will be used for this
entry. All of the directory-number, message-
units and sum registers have been restored to
normal and the resumed operation of the sys-
tem will be the same as previously described for
the first entry.

Mutilated entries

If a line of the record on the input tape T is
so mutilated that an improper number of sensing
fingers close their contacts when said line is read
by the reader, the checking circuit through the
contacts of the reading relays, which has been
previously described, is not closed, resulting in
the stopping of the reader.and an alarm, as de-
scribed ~ above. The sensing-finger contacts
which are closed may be determined by the main-
tenance lamps, as described above, but in order
to continue the operation of the system, the read-
er must be advanced to a line of the record tape
T which is not mutilated.

This is accomplished, after the alarm has been
released and the reader motor restarted, as de-
scribed above, by operating the Reader Step key
(Fig. 46). Relay SRI then operates over a cir-
cuit extending from battery through the winding
of said relay, No. 1 contacts of relay SR2, upper
contacts of Reader:Step key, conductor 131, No.
5 contacts of relay STI, conductor 81, No. 2 con-
tacts of relay RON, conductor: 82, and contacts

10

15

20

25

30

35

40

60

70

)

58

HIC to ground. When reader contacts H2C
close, relay RA (Fig, 29) operates over a circuit
extending from battery through the winding of
said relay, conductor 732, No. 9 contacts of relay
MON, conductor 518 within bracket 57, and con-
tacts H2C to ground. Relay SR2 then operates
over a circuit extending from battery through the
winding of said relay, No. 5 contacts of relay
SR1, conductor 133, and No. 2 contacts of relay
RA to ground, and locks up through its No. 2
contacts and lower contacts of Reader Step key
to ground, opening the operating circuit of relay
SRi. The latter relay is, however, locked up
through its No. 4 contacts, conductor 734, and
No. 1 contacts of relay RA. to ground.

If relay DNX or relay DNY is operated, relay
RS operates over a circuit extending from hat-
tery through the winding of said relay, conductor
197, No. 8 contacts of relay DNX or relay DNY,
conductor 135, No. 2 contacts of relay SRi, con-
ductor 736 within bracket 57, and contacts K4
of the reader to ground, and locks up through
its No. 4 contacts, conductor 208 within bracket
57, and contacts H3C to ground, while said con~
tacts are closed. Operation of relay RS allows
the reader to advance to the next line, as previ-
ously described. When contacts H2C open, re-
lay RA is thereby released, releasing relay SRI.

If relay MUX or relay MUY, for example, re~
lay MUZX, is operated instead of relay DNX or re-
lay DNY (second line of a two-line entry) when
the Reader Step key is operated, relay X4 (Fig.
18) operates over a circuit extending from bat-
tery through the winding of said relay, conduc-
tor 131 within bracket 326, No. 6 contacts of re-
lays XUH and XUL, conductor 7138, No. 6 contacts
of relays XTH and XTL, conductor 739 within
bracket 346, No. 6 contacts of relays XHH and
XHL, conductor T41 within bracket 348, No. 7 con-
tacts of relay MUX, conductor 735, No. 2 contacts
of relay SR, conductor 736 within bracket 57, and
contacts K4 of the reader to ground, and locks
up through its No. 4 contacts to the above-traced
ground on conductor 741. Operation of relay X4
over this circuit checks that the relays of the X
message-units register are normal.

Relays XHO0, XH0’, XHL, XT0, XT0’, XTL,
XU8, XU0’, and XUL of the X message-units
register now operate, registering in said register
the number “000.” Relay XHO, for example, op-
erates over a circuit extending from battery
through the winding of said relay, conductor 373
within bracket 374, and No. 7 contacts of relay
X4 to ground. .The other relays named operate
over similar eircuits.. The number “000” thus
registered in the X message-units register is then
added to the quantity registered in the Y sum
register, in the manner previously described, and
relay SIX operates, as previously described, al-
lowing the reader to advance to the next line.
The quantity “000” added in the Y sum register
does not change the amount registered therein,
but the operation: serves.to advance the reader to
another line while maintaining the proper order
of use of the sum registers. :

Missing or repeated lines

It will be apparent from the above description
that the first digit of a line of impressions in the
tape T indicates whether said line is a single-line
entry or a line of a two-line entry. If a line of
a two-line entry is missing or a line of the entry
is Tepeated, the reader will encounter a line be-
ginning with “0” when the system is prepared
for & Yine beginning with “1” or “2,” or the reader
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‘will encounter a line beginning with “1’ or «2”
when: the system is prepared for a line beginning
with “0.” In any case the checking circuit, pre-
viously described, through the contacts of the
reading relays is then not closed and the reader
is arrested and an alarm given, in the manner
alredady described. In the case where the second
line of a two-line entry is missing, the system is
left in condition to receive the second line of a
two-line entry but, to continue operations with
succeeding entries, the system should be prerared
to.receive a single-line entrv or.the first line of
a - two-line entry. Under these conditiouns, the
Reader Step key should not be overated bt the
Start key should be operated after storting ths
reader motor. Relay ST{ then overates over a
circuit extending from battery throush the wind-
ing of said relay. conductor 11. No. 5 contacts of
relay RLM, conductor 18, No. 1 contacts of relay
RLS, No. 1 contacts of relay ST2, uoper contacts
of Start key, conductor 162, No. 3 contacts of re-
lay ‘SPA, conductor 163, No. 3 contacts of r~lay
WSH, condrictor 81, No. 2 contacts of relay RON,
conductor 82, and contacts F1C to ground. When
said contacts open, relav ST?2 operates in series
with relay-STI, holding the latter relay onerafed.

Prior to the alarm operation, relay MSI. (Fig,
45) onerated over a circuit extending from bat-
tery through the winding of said relay, conductor
142 within bracket 169, No. 5 contacts of relay
Al or relay A2 (one of which is operated), No. 4
contacts of relay A0 (which is not onerated), con-
ductor Ti5 within bracket 319, and No. 8 -contacts
of relay MUX or MUY (whichever is operated)
to ground, and locked up through its No. 1 con-
tacts, conductor T44, and No. 4 contacts of relay
A0 to the above-traced ground on conductor 715,
Assuming that relay MUX is operated, relay X4
overates over the cirenit traced above for this re-
lay to conductor 135, thence over said conductor
within bracket 319, No. 6 contacts of relay Al
or relay A2, conductor 745 within bracket (69,
No. 4 contacts of relay MSL, No. 4 contacts of
relay ST5. conductor 146, lower contacts of Start
kev, and No. 6 contacts of relay STI to ground.
Relay X4 causes the registration and addition of
the quantity “000,” as described above, which
prepares the system for the next entrv and pre-
serves the order in whlch the X and Y reglsters
are used.

Mutilated tape-identity entry

If a line of a tape-identity entry on the tape T
is mutilated and the system blocks when reading
said line, the Reader Step key should be operated
repeatedly to pass the whole of the tape-identity
entry through the reader by advancing the read-
er, as described above. If switch TH has not ad-
vanced at all (first tape), the Thous. Reset key
(Fig. 47) should be operated to advance switch
TH to the proper terminal. Each overation of
said key operates the rotary magnet ROT of said
switch over a cireuit - extending from battery
through the winding of said magnet, conductor
258, No. 8 contacts of relay THS, conductor 151,
left-hand contacts of Thous. Reset key, conduc-
tor 152, and No. 4 contacts of relay PRG to
ground.

The MUT IDENT key (Fig. 59) is then oper-
ated and relay MTI operates over a circuit ex-
tending from battery through the winding of said
relay, contacts of said key, conductor 67, and No.
8 contacts of relay ON2 to ground, operating re-
lay MT2 over a circuit extending from battery
through the winding of said relay, No..2. contacts
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of relay MT1, conductor 14, No. 7 contacts of relay
ST4, conductor 75, and No. 4 contacts of relay
ONI{ to ground, and relay MT2 locks up through
its No. 3 contacts, conductor 7153, and No. 6 con-
tacts of relay STI to ground when the latter relay
operates. Relay ME (Fig. 45) operates over a
circuit extending from battery through the wind-
ing of said relay, conductor 16, and No. 1 contacts
of relay MT2 to ground, and causes the opera-
tion of re'ays STI . . . ST5, as previously de-
seribed. Relay AS then operates over a circuit
extending from battery through the winding of
said relay, conductor 267, No. 4 contacts of relay
‘WS3, No. 5 contacts of relay WSS, conductor 268,
No. 5 contacts of relay MT2, conductor 231, and
No. 3 contacts of relay ST4 to ground.

If relay DRN is not operated, indicating that
a-summary is still registered in the system, relay
PF (Fig. 33) operates over a circuit extending
from battery through the winding of said relay,
conductor 645, No. 1 back contacts of relay DRN,
and No. 5 contacts of relay AS to ground. Relay
PP causes the recording of the registered sum-
mary together with the registered directory num-
ber, as previously described, and this operation
operates relay DRN which releases relay PF.

When relay DRN operates, or if it is already
operated, relay PT{ (Fig. 59) operates over a
circuit extending from battery through the wind-
ing of said relay, conductor 216, No. 2 contacts
of relay TSI, conductor 154, No. 1 front contacts
of relay DRN, and No. 5 contacts of relay AS to
ground. Operation of relay PTI starts the
recording of a tape-identity entry on tape TT
as previously described.

‘When the recording of the tape-identity entry
is completed and relay CW9 has operated, as
previously described, relay TIP (Fig. 59) oper-
ates. over a circuit  extending from battery
through the winding of said relay, conductor 301
within bracket 279, No. 1 contacts of relay CW9,
conductor 278 within bracket 279, No. 3 contacts
of relay PTI, conductor 99, No. 6 contacts of re-
lay ST4, conductor (16 within bracket 92, No. 3
contacts of relay RCD, conductor {17, and con~
tacts KT of the reader to ground, and locks up
through its No. 3 contacts and No. 4 contacts of
relay PTI to ground, operating relay CP{ over
an obvious circuit.

When, now, the MUT IDENT key is restored,
relay MTI releases and provides a locking path
for relay CP! through No. 6 contacts of the
latter relay, conductor 302, No. 1 contacts of re-
lay SPT, conductor 303, No. 3 contacts of relay
MTI{, conductor 304 within bracket 195, No. 7
contacts of relay L2, conductor 305 within
bracket 195, and No. 7 contacts of relay MLK to
ground. Relay RLS (Fig. 44) then operates over
a circuit extending from battery through the
winding of said relay, conductor 159, No. 2 con-
tacts of relay MT2, No. 1 contacts of relay MTI,
and No. 4 contacts of relay CPi to ground, and
locks up through its No. 2 contacts, conductor
161, and No. 3 contacts of relay ME to ground,
releasing relays STl . . . ST5. Relay ST{ opens
the locking circuit of and releases relay MT2,
which releases relays ME and AS. Release of re-
lay ME releases relay RLS. Release of relay AS
releases relay PTI and, in turn, relay TIP.

The tape-identity entry having thus been re-
corded on tape TT, the operations in connection
with other entries on tape T may now continue in
the manner previously described.

While we have illustrated and deseribed our in-

‘vention in its application to records of telephone
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service and in one particular arrangement, the
invention is not limited to the particular appli~
cation and the particwar form illustrated and
described herein. It will be obvious to one
skilled in the art that various other applications
and modifications of the structure shown and de-
scribed are within the scope of the invention.

The terms and expressions which we have used
to describe our invention and the parts thereof,
are used as terms of description and not of lim-
itation. We have no intention in the use of
such terms and expressions of excluding thereby
equivalents or modifications of the -structure
shown and described or any part theerof, but,
on the confrary, intend to include in such terms
and expressions any and all equivalents which
may be employed without departing from the
spirit of the invention.

What is claimed is:

1. A transcribing and summarizing system
comprising in combination a record having
entries recorded thereon, each enfry comprising
an index and a quantity, means for reading said
record, means responsive to said reading means
for registering two of said entries, means for
comparing the two indices in said two. registered
entries, means responsive to said comparing
means for adding the two quantities in said two
registered entries if said two compared indices
are alike, and means responsive to said com-
paring means for recording one of said entries if
said two cocmpared indices are untike.

2. A transcribing and summarizing system
comprising in combination a record having sue-
cessive entries recorded thereon, each entry com-
prising an index and a quantity, means for read-
ing said entries successively, means responsive
to said reading means for registering said entries
successively, means respensive to said registering
means for comparing the index of each of said
registered entries with the index of the succeed-
ing entry, means responsive to said comparing
means for totaling the quantities in successive
entries which have the same index, and means
responsive to said comparing means for record-
ing said index and the total of said quantities.

3. A transcribing and summarizing system
comprising in combination a record having
entries recorded thereon, each entry comprising
an index and a quantity, means for reading said
record, a first register responsive to said reading
means for registering one of said entries, a sec-
ond register responsive to said reading means for
registering another of said entries, means re-
sponsive to said first register and to said second
register for comparing the two indices registered
therein, a third register, means responsive to
said comparing means for setting said third
register to the sum of the two guantities regis-
tered in said first and said second registers if
the two compared indices are alike, and means
responsive to said comparing means for record-
ing one of said entries if the two compared in-
dices are unlike.

4. A transcribing and summarizing system
comprising in combination a record having suc-
cessive entries recorded thereon, each entry com-
prising an index and a quantity, means for read-
ing said entries successively, a first register re-
sponsive to said reading means for registering
said entries successively, a second and a third
register alternately responsive to said first
register for registering indices registered there-
in, a fourth and a fifth register alternately re-
sponsive to said first register for registering
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quantities registered therein, means responsive
to said second and to said third register for com-
prising indices registered therein, two total
registers settable to amounts, means responsive
to said comparing means for setting each of said
total registers alternately to the fotal of the
quantity registered in one of said fourth and
fifth registers and the amount registered in the
other of said total registers when the indices
compared by said comparing means are alike,
and means responsive to said comparing
means for recording the index registered in one
of said second and third registers and the total
registered in one of said total registers when
the indices compared by said comparing means
are not alike.

5. A transcribing and summarizing system
comprising in combination a record having suc-
cessive entries recorded thereon, each entry
comprising an index and a quantity recorded in
a first code, means for reading said entries suc~
cessively, a first register responsive to said read-~
ing means for registering successive entries suc-
cessively in said first code, a second and a third
register alternately - responsive to said first
register for registering in said first code indices
registered in said first register, means responsive
to said second and to said third register for com-
paring indices registered therein, a first trans-
lator responsive to said first register for trans-
lating the registrations of quantities registered
therein to a second. code, a fourth and a fifth
register alternately responsive to said first trans-
lator for registering in a third code quantities
registered in said first register, means responsive
to said fourth and to said fifth register for total-
ing quantities registered therein, two total regis-
ters alternately responsive fo said total means
for registering totals in said third code, a second
translator responsive to said total registers for
translating totals registered therein to said first
code, and means responsive to said comparing
means and to said second translator for re-
cording in said first code an index registered in
said second or said third register and a total
registered in one of said total registers.

6. A transcribing and summarizing system
comprising in combination a record having suc-
cessive entries recorded in lines thereon, each
entry comprising an index and a quantity record-
ed in one line or an index recorded in one line
and a quantity recorded in another line, means
for reading the lines of said record successively,
means responsive to said reading means for com-
paring the indices in sueccessive entries of said
record, means responsive to said comparing
means for tofaling the quantities for the same
index ‘in successive entries of said record, and
means responsive to said comparing means and
to said totaling means for recording one of said
indices and a total.

7. A transeribing and summarizing system
comprising in combination a record having suc-
cessive entries recorded in lines thereon, each
entry comprising an index and a quantity record-
ed in one line or an index recorded in one line
and a quantity recorded in another line, means
for reading the lines of said record successively,
@ first register responsive to said reading means
for sucecessively registering the data in succes-
sive lines of said record, a second and a third
register alternately responsive to said first
register for registering indices registered therein,
means responsive to said second and to'said third

5 register for comparing indiees registered therein,
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a fourth and a fifth register alternately respon-
sive to said first register for registering quanti-
ties registered therein, means respgonsive to said
fourth and to said fifth register for totaling
quantities registered therein, two total registers
alternately responsive to said totaling means for
registering totals, and means responsive to -said
comparing means for recording an index regis-
tered in said second or said third register and a
total registered in one of said total registers.

8. A transcribing and summarizing system
comprising in combination a record having suc-
cessive entries recorded in lines thereon, each
entiy comprising an index and a quantity re-
corded in one line or an index recorded in one
line and a quantity recorded in another line,
means for reading the lines of said record suc-
cessively, means responsive to said reading
means for comparing the indices in successive
entries of said record, means responsive to said
comparing means for totaling the quantities in
successive entries of said record, and means re-
sponsive to said comparing means and to said
totaling means for recording one of said indices
in one line and a total in another line.

9. A transcribing and summarizing system
comprising in combination a record having suc-
cessive entries recorded thereon, each entry com-
prising an index and a quantity, means for read-
ing said entries successively, means responsive to
said reading means for comparing the indices in
successive entries of said record, means respon-
sive to said comparing means for totaling the
quantities in successive entries of said record,
and means responsive to said totaling means for
recording a predetermined amount and one of
said indices when the total obtained by said
totaling means equals or exceeds said predeter-
mined amount.

10. A transcribing and summarizing system
comprising in combination a record having suc-
cessive entries recorded thereon, each entry com-
prising an index and a quantity, means for read-
ing said entries successively, means responsive
to said reading means for comparing the indices
in successive entries of said record, means re-
sponsive to said comparing means for totaling
the quantities in successive entries of said record,
means responsive to said totaling means for re-
cording a predetermined amount and one of said
indices when the total obtained by said totaling
means equals or exceeds said predetermined
amount, a settable register, and means respon-
sive to said totaling means for setting said regis-
ter to the difference between said predetermined
amount and said total.

11. A transcribing and summarizing system
comprising in combination a record having suc-
cessive entries recorded thereon, each entry com-
prising an index and a guantity, means for read-
ing said entries successively, means responsive to
said reading means for comparing the indices in
successive enfries of said record, means responsive
to said comparing means for totaling the quan-
tities in successive entries of said record, means
responsive to said totaling means for recording a
predetermined amount and one of said indices
when the total obtained by said totaling means
equals or exceeds said predetermined amount, a
settable register, means responsive to said total-
ing means for setting said register to an amount
equal to the difference between said predeter-
mined amount and said total, and means respon-
sive to said comparing means for totaling the
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quantities in succeeding entries of said record
and the amount set in said register.

12. In a record transcribing and summarizing
system, in combination, a record having succes-
sive entries recorded thereon, each entry compris-
ing an index, means for reading said entries
successively, a settable register, means respon-
sive to said reading means for setting said reg-
ister to the index of the first entry, means respon-
sive to said reading means for comparing the in-
dex of each of the suceeding entries with the set-
ting of said register, and means responsive to said
comparing means for arresting said reading
means when the index of an entry does not agree
with the setting of said register. . ;

13. In a record transcribing and summarizing
system, in combination, a record having succes-
sive entries recorded thereon, each entry com-
prising an index, means for reading said entries
successively, a settable register, means respon-
sive to the reading of one of said entries for set-
ting said register to the index in said entry,
means responsive to the reading of a second en-
try for comparing the index in said second en-
try with the setting of said register, and means
responsive to said comparing means for advanc-
ing said reading means to a third entry.

14. In a record transcribing and summarizing
system, in combination, a record having succes-
sive groups of successive entries recorded thereon,
each entry comprising an index, means for read~-
ing said entries successively, a settable register,
means responsive to the reading of the first en-
try of the first group for setting said register to
the index of said entry, means responsive to the
reading of succeeding entries for comparing the
index in each of said entries with the setting of
said register, means responsive to the reading of
the first entry of each succeeding group for re-
setting said register to the indices of said entries,
and means for arresting said reading means when
the index of an entry read does not agree with
the setting of said register.

15. In a record transcribing and summarizing
system, in combination, a record having succes-
sive entries recorded thereon, each entry compris-
ing an index and a quantity, means for reading
said entries successively, means responsive to
said reading means for comparing the indices in
successive entries, means responsive to said com-
paring means for totaling the quantities in suc-
cessive entries which have the same index, means
responsive to said comparing means for record-
ing said index and said total, means for arresting
the operation of said system, means for actuat-
ing said arresting means, and means for delay-
ing the operation of said arresting means after
the operation of said actuating means until said
index and said total have been recorded.

16. A record transcribing and summarizing sys-
tem comprising in combination a record having
successive groups of successive data entries re-
corded in lines thereon, each entry comprising
an index and a quantity recorded on one line or
an index recorded on one line and a quantity re-
corded on another line, means for reading the
lines of said record successively, a settable first
register, means responsive to the reading of the
first entry of the first group for setting said first
register to the index in said entry, means re-
sponsive to the reading of succeeding entries for
comparing the index in each of said entries with
the setting of said first register, means responsive
to the reading of the first entry of each of the
succeeding groups for resetting said first register
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to the indices in said entries, means responsive to
said comparing means for arresting said reading
means if the index of an entry does not agree
with the setting of said first register, a second
register responsive .to said reading means for
registering the data in each of the lines of said
record successively, a third and a fourth register
alternately responsive to said second register for
registering indices registered therein, a fifth and a
sixth register alternately responsive to said second
register for registering quantities registered there-
in, means responsive fo said third and to said
fourth register for comparing indices registered
therein, two total registers alternately responsive

to said comparing means for registering the totals

of the quantities registered in said third and said
fourth registers so long ag the indices compared
by said latter comparing means are the same,
means responsive to said two total registers for
recording the index registered in said third or
said fourth register and a predetermined amount
when the total registered in either of said total
registers equals or exceeds said amount, means
responsive to said recording for setting one of said
total registers to the difference between said pre-
determined amount and said total, means re-
sponsive to said latter comparing means for total-
ing the quantities in succeeding entries of said
record and said difference, and means respon-
sive to said latter comparing means for recording
the index registered in one of said third and
fourth registers and the total registered in one
of said total registers when the indices compared
by said latter comparing means do not agree.

17. A summarizing system comprising in com-
bination, a first and a second register settable
alternately to amounts, a third and a fourth set-
table register, means responsive to the setting of
said first register to an amount for setting said
third register to the same amount, means re-
sponsive to the setting of said second register to
an amount for setting said fourth register to the
sum of the amounts set in said second and said
third registers, means responsive to the setting
of said second register to another amount for
setting said fourth register to the same amount,
and means responsive to the setting of said first
register to another amount for setting said third
register to the sum of the amounts set in said
first and said fourth registers.

18. A summarizing system comprising in com-
bination, a first and a second register settable
alternately to amounts, a third and a fourth reg-
ister each settable to amounts and to no amount,
means responsive to the setting of said first reg-
ister to an amount for setting said third register
to the same amount, means responsive to the set-
ting of said second register to an amount for
setting said fourth register to the sum of the
amounts set in said second and said third regis-
ters and for setting said third register to no
amount, means responsive to the setting of said
first register to another amount for setting said
third register to the sum of the amounts set in
said first and said fourth registers and for setting
said fourth register to no amount, and means re-
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sponsive to the setting of said second register to
another amount for setting said fourth register
to the same amount.

19. In a summarizing system, in combination,
a first, a second, a third, and a fourth register
each settable to amounts and to no amount,
means responsive to the setting of said first and
said fourth registers for setting said third reg-
ister, means responsive to the seiting of said sec-
ond and said third registers for setting said fourth
register, means responsive to the setting of said
first register to an amount for checking that said
third register is set to no amount and is there-
after set to an amount, and means responsive to
the setting of said second register to an amount
for checking that said fourth register is set to
no amount and is thereafter set to an amount.

20. In a summarizing system, in combination,
a first and a second register settable alternately
to amounts, a third and a fourth register each
settable to amounts and to no amount, means re-
sponsive to the setting of said first register to an
amount for checking that said third register is
set to no amount, means for thereafter setting
said third register to the amount set in said first
register, means for thereafter checking that said
third register is set to an amount, means respon-
sive to the setting of said second register to an
amount for checking that said fourth register is
set to no amount, means for thereafter setting
said fourth register to the sum of the amounts set
in said second and said third registers, and for
setting said third register to no amount, means
for thereafter checking that said fourth register
is set to an amount, means responsive to the set=
ting of said first register to another amount for
checking that said third register is set to no
amount, means for setting said third register to
the sum of the amounts set in said first and said
fourth registers and for setting said fourth reg-
ister to no amount, means for thereafter check-
ing that said third register is set to an amount,
means responsive to the setting of said second
register to another amount for checking that said
fourth register is set to no amount, means for
setting said fourth register to the amount set in
said second register, and means for thereafter
checking that said fourth register is set to an
amount,
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