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IBM

ALPHABETIC ACCOUNTING MACHINES,
NUMERICAL ACCOUNTING MACHINE,

THE IBM Accounting principle consists of three
basic steps. First, information written or other-
wise recorded on an order, job ticket, material
requisition or other source document is transcribed
to an IBM card in the form of punched holes.
Second, the punched cards are arranged in se-
quence by the Sorter. Third, printed reports
are prepared automatically by an Accounting Ma-
chine, which reads the holes in the cards and prints
a report. This function is performed by both
the Type 402 Accounting Machine and the Type
403 Accounting Machine with the Multiple Line
Printing feature.

The Type 402 and the Type 403 operate auto-
matically in both the feeding of cards and the

printing of results. The information punched in

the card is read and printed at a maximum speed

of 50 or 100 cards per minute; at the same time,

it may be added, subtracted, compared or selected

according to the requirements of the report. Com-

plete flexibility is provided in the arrangement of
the printed data on the report form, and summary
cards can be punched simultaneously with the

preparation of reports.

The two machines differ only in the number

of lines which can be printed from one card. The
Type 402 normally prints only one line from a
card. The Type 403, on the other hand, can print
three lines from a single card, and for this reason
it is called a Multiple Line Print (MLP) machine.
In other respects, the machines are alike, and the
same basic principles of operation apply to both.

The Tape-Controlled Carriage, a feature of both
the Type 402 and 403 machines, controls the
feeding and spacing of report forms or documents

which are prepared by the Accounting Machine.

TYPES 402, 403

TYPE 419*

Both the Type 402 and Type 403 machines may
be obtained in two speed combinations, namely
50/50 and 100/150.

The operation of both Accounting Machines
and the Tape-Controlled Carriage are described
in the first three sections.

To obtain an understanding of the Type 402,
section 1 and 2 should be read. To obtain an
understanding of the Type 403, sections 1, 2, and
3 should be read. The explanation of the Carriage
should be read before the explanation of the Type
403, since MLP operations by their very nature
deal with many carriage functions.

The functions described in each of the first
three sections are illustrated by typical examples,
with sample cards, reports, and wiring diagrams.
The control panel hubs are explained as they are
first introduced.

The fourth section is devoted to a description
of several miscellaneous items.

Ready reference to the function of each con-
trol panel hub may be found in the index. Al-
though a general description of a particular feature
precedes its use in a problem, it is sometimes neces-
sary to read a problem explanation in order to
obtain more detailed information regarding its
application.

The sections are arranged in order of complex-
ity, and each presupposes a knowledge of features
already explained in preceding sections. To learn
the operation of the machines, therefore, most ef-
fective results will be obtained by reading the
sections in order.

*#,This manual applies specifically to the Types 402 and 403 Alpha-
betic Accounting Machines, but numerical operations described for
the Type 402 apply also to the Type 419 Numerical Accounting
Machine. The Type 419 operates at a speed of 150 cards per minute.
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Figure 1.

ConTrOL PANEL




TYPE 402 ACCOUNTING MACHINE 7

CONTROL PANEL

THE AUTOMATIC operation of the Accounting
Machines is obtained through a control panel,
which directs the machine to perform various
functions according to the requirements of the
report being prepared. The same control' panel
arrangement (Figure 1) serves both the Types

A02 o1 An2 " :
402 and 403 Accounting Machines.

The machines operate from electrical impulses
which result from sensing the holes in a card.
An impulse originates when a contact is made
between a brush and a metal roll. Such a con-
tact is possible when there is a hole in a card
which is passing between the brush and the roll.
The impulse travels by internal connections to
the control panel, and by means of external wires

it can be directed to perform the required opera-

tion.

There are two kinds of hubs on the control
panel, exits and entries. An exit is one which emits
an impulse. Some exits are under the control of
the hole in the card, and others result from some
function previously performed or are automatic
for every card. An entry hub is one which can
accept an impulse wired to it. A connection must
always be made from an exit to an entry, by plac-
ing one end of a wire in the exit hub and the other
end in the entry hub. Which exits and entries are
used will depend entirely upon the job the machine
is called upon to do. The control panel wiring may
be changed to prepare each new report, thereby
giving to one machine the flexibility to produce
different types of documents or reports for many
different applications.

Whenever two or more hubs are connected by
lines, as shown below, these hubs are common,

oo N, ]

that is, two or more exits or entries serve the
same purpose. Such an arrangement reduces the
need for split wires (wires with more than two
ends) since these hubs are actually connected to-
gether and serve the same purpose as split wires.
An arrow between two hubs identifies them as
a switch which is turned on by connecting the
two hubs. A curved arrow indicates the switch
can be connected through a selector.

The control panel is divided into three parts,
each part having 22 vertical rows of hubs. The
rows are numbered across the top and bottom and
lettered between each section of the panel for ease
in identification. For example, the card cycle hubs
may be readily located by reference to rows J
through Q and the numbers 49 and 50.

The hubs enclosed in the heavy black lines are
for use on MLP (403) machines only. The re-
maining hubs are used on both the 402 and 403
machines. The shaded hubs show additional or
optional features, which may be added to the 80-
counter machine.
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OPERATING SWITCHES AND SIGNALS

Main Line Switch

To operate the machine, the main line switch,
located beneath the right end of the reading table,
must be turned oN.

Start Key

The start key must be depressed to start the
feeding of cards through the machine. It must
also be depressed to resume operation after the
machine has stopped for any reason other than
feed interlock, as explained on page 87.

Stop Key

When the stop key is depressed, the machine
will stop before the next card is fed. If a total
cycle is in process or about to be started when
the stop key is depressed, the cycle will be com-
pleted before the machine stops.

Final Total Key

This key provides for manual control over total
printing. When 2 counter is controlled from 1
final total hub on the control panel, that counter
cannot be cleared until the following conditions
are satisfied:

A. The machine must be idling.

B. The hopper must be empty.

C. The last card must be in the stacker.

D. Depress the start key while the final total
key is being held depressed.

Light (Unlabelled)

The red light (unlabelled) will go on when the
main line switch is turned oN and the machine
is idling.

<
FicUure 2. OperaTING KEYs AND LiGHTS

Stop Light

The red stop light will go on whenever the
machine stops because of an impulse received by
a machine stop hub on the control panel. While
the stop light is on, the machine cannot be re-
started. To turn it oFF, the final total key must
be depressed.

Fuse Light

The red fuse light goes on and the machine
stops whenever a fuse burns out. The fuses are
located toward the bottom of the machine below
the reading table.

Form Light

e ad PRI B SRR LI M 1 1 ¥ .

e red Iorm ugni goes ON ana tne machine
stops whenever the last form is within 10 inches
of the platen.

Card Feed Stop Light

The red card feed stop light goes on whenever
a summary punch operation is started by the ac-
counting machine. It will remain on and prevent
further operation of the accounting machine if
for any reason the summary punch operation is
not satisfactorily completed. This light also goes
on if a card fails to feed from the hopper of either
the accounting machine or the summary punch.
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THE PRINT UNIT

Tue function of the print unit is to record in-
formation on the report form or document. This
information may be alphabetical or numerical, and
it may be printed one line for each card (detail

printing) or one line for a group of cards (group
printing). ‘
The print unit (Figure 3) consists of a variable
number of type bars, depending upon the size of
the machine. The maximum number of type bars
is 88, of which 43 will print both alphabetic and
numerical information and 45 will print numerical
information only. The 43 alphabetic and numer-
ical (alphamerical type bars are located on the left
side of the print unit, and the 45 numerical type
bars on the right side. The two sets of type bars
are separated from each other by a space equivalent

to one type bar.
Each alphamerical type bar consists of 26 alpha-
betic characters, the numbers 0 through 9, and a

special -character position which contains the am-
persand character (&). Each numerical type bar
consists of 10 numerals and one symbol. In odd-
numbered type bars the symbol is an asterisk (*),
and in even-numbered type bars it is a credit
symbol (CR.).

A ribbon similar to that used on typewriters,
moves behind the type bars from a spool on the

Figure 3. PriNT UnIT

right to a spool on the left. When the right
spool is completely wound, the action is auto-
matically reversed.

The character in the type bar which will be
positioned for printing is determined by the holes
punched in the card, or by the totals which the
machine has accumulated. Behind each type bar
is a hammer which fires after the type bar has
been positioned, forcing the type bar character
against the paper.

DETAIL PRINTING: NUMERICAL INFORMATION

DETAIL PRINTING is the printing of information
from each card as it passes through the machine.
The machine prints the information which is
punched in the card as directed by control panel
wiring. Numerical information is punched in the
card as shown in Figure 4.

The Type 403 has three sets of brushes labelled
first, second and third reading. The Type 402
has only two sets of brushes labelled second and
third reading. On the 402, the card is read at the

0 00000000000009
12 PIRBUSKINNNN2DN
:ll IRRRRRRRRRRR R
]
T222 21%2222222222222222
333383334333333333333313.33
4444084444400 00004444001

5555550943955555555555555
6666666N8446666666666666
1171717117171 Q1171117117171111717
888888888§485888888883888
9999999999[§99998999989999

12345867890 NRBUBBTBN02022024

FiGURE 4. NuUMERICAL PUNCHING
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FEED HOPPER
—

2nd nusn:s\

-—

NOTE:

First Reading Statian
ot available on 402
| machines,

FIGURE 5.

STACKER

PatH orF CarRD THROUGH THE TYPE 402

third reading station for printing. The location
of the 80 brushes of the third reading station in
the machine is shown in Figure §, one station below
the second reading station. The cards are placed
in the feed hopper face down, 9’s toward the
throat. When the start key is depressed, the cards
begin to feed into the machine. One by one they
are moved out of the hopper, pass the second and
third reading brushes, and from there to the
stacker. As the card passes the third reading sta-
tion, each of the 80 columns is read by one of the
80 brushes, and when a hole is sensed, an impuise
is made available at the hub on the control panel
corresponding to the card column in which the
hole is punched. For example, if a § is punched
in column 45 of the card, a 5§ impulse will be avail-
able at hub 45 of third reading, regardless of
whether or not that hub is wired to print.

The card moves past the brushes one row at
a time. If all 80 columns were punched 9, all
80 third reading hubs would emit 9 impulses at
the same time. If all 80 columns were punched
5, all 80 third readings hubs would emit five im-
pulses at the same time. These impulses are used
to actuate the type bars to cause printing.

S THIRD READING =memt§ 4
Q ¢ o0 o ‘Os o 0 o0 o soo o o o o &WF-O-.BO;]
O ¢ 0 0 0 00 0600 0 0 o0 0 0 o -] © o o 9o

O-P, 1-40; DD-EE, 1-40

Third Reading. There are two sets of third read-
ing hubs, one set in the middle of the control
panel and the other set at the bottom. The
corresponding hubs in both sets are common
and can be used interchangeably.

The third reading brushes are used for all
normal reading operations. In order to print
information that is punched in a card, im-
pulses from the third reading brushes must be
directed to either normal alphamerical or nu-
merical print entry hubs.

r-o-_o—-o_og_oNOORAéAl ALPHAMERICAI. PR'NT ENTRY OO—OT‘OJ
Q, 1-43
Normal Alphamerical Print Entry. Each alpha-
merical type bar has a corresponding normal
print entry hub on the control panel; when
these hubs are wired from the third reading
brushes, the type bars print the numerical
information punched in the corresponding
columns of the card.

L NUMERICAL nm'l’ ENTRY Q=i 4 §
0 0 06 0 0 0 0 0 © gooooo

[+]

R, 1-44; S, 44
Numerical Print Entry. Each numerical type bar
has a corresponding print entry hub on th
contrnl nansl Thae huh 4: - mcanem e . oAE 1o

conire: panegs. 1ae Jud 10t print entry 45 is
located below 44.

When a numerical print entry hub is im-
pulsed from a third reading brush hub, the
type bar prints the numerical information
punched in the corresponding column of the
card.

-——ptl CYCI.ES
o 0 o0 o HH OOOOOO

HH, 41-50

All Cycles. These ten hubs emit impulses which
can be used to control many functions in the
machine. They are available on every ma-
chine cycle, including those cycles when the
cards are standing still.
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res

List. When these hubs are impulsed, all 88 type
bars rise every time a card passes the third
reading station. If there are holes in the card

In the report shown in Figure 7, the vendor
Z, 41-42 number, punched in columns 18-22 of the card,

must print in the vendor number column of the
cash requirements statement. Likewise the vendor
abbreviation, due date, discount, etc., must print

and the control panel is properly wired, the under their respective headings.
The easiest way to determine which type bars

type bars will print every time they rise.

This operation, called detail printing, is done to use in order to print vendor number in the

‘at the rate of 80 or 100 cards per minute.

Single spacing is automatic before each line

prints. o )

If every card is to be printed, the list hubs are
wired directly from all cycles.

report column set aside for it is to superimpose
the report itself on a spacing chart as shown in
Figure 6. The numbers across the top and bot-
tom of the spacing chart represent type bar posi-
tions and the numbers between type bars 43 and

SPACING CHART
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NOTE: On the Types 402, 403 Alphabetic Accounting Machines, the alphamerical type bars (1-43) are separated from the numerical type
bars (1-45) by a ribbon guide position. On the Type 419 Numérical Accounting Machine the ribbon guide is removed and an additional
type bar (44) is inserted in its place. Thus, the numerical type bars on the Type 419 are numbered 1-44 on the left and 1-45 on the right.

FiGURE 6. REPORT AND SPACING CHART

Type 414
—54T.8
—NT.8

—89T.8
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CASH REQUIREMENTS STATEMENT
VENDOR VENDOR | DUE BISCOUNT INVOICE AMOUNT TOTAL
ABBREVIATION NUMBER AMOUNT TO PAY BY DATE
mo. [ oAy 4 , |
ABBOT BRASS| 1179l1231 318 15878 15580
ABBOT BRASS| 1179|1231 198 9813 g617
ABRAMS COAL] 11801231 831 27735 26904
ABRAMS COAL] 1180j1231 1050 30000 28950
BARR MACH 3076/1231 15077 301527 286450
EL TRUST COR95211231 515 5125
KARTAGE |[NCl44860/1231 21875 21875
LEHIGH COAL4BETSLIR31 1384 69178 67794
MAIZE REF |58091l12i31 118231 11823
N MILT SUPPI600351231 21415 21415
N Y GAS EL 612211231 67595 67595
STATE N Y T4213/1231 179286 179286
¥ COR TEL 814691231 R3TR9 23729
WICKWIRE BRIB63411231 36043 36043
HI1SELO INC 882131231 19518 19518
Ficure 7

1 represent line numbers. The space between 43 on the report lines up with the ribbon guide line

and 1 represents the ribbon guide which divides on the spacing chart, all other columnar headings

the alphamerical from the numerical type bars. will line up with the type bars from which they

When the cash requirements statement is placed will be printed. Vendor number covers alpha-

on the spacing chart so that the ribbon guide mark merical type bars 35-39.
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T T T T SRS DETAIL PRINTING: ALPHABETIC INFORMATION
0 s 7 78 20 f=dbr Aritrm
LIS B B SIS WP oW Sl | b it
. OOO&QGQO&QQGOQOOOQ&OO‘OO
— e s = :N}:SAL:n:uA:u::uonfm e )
e TN et i el LETTERs as well as numbers may be printed from
S ——— STOPY 4!
Ju] 1|I I Ill I ‘ RN e the 43 alphamerical type bars located on the left
T PO g0 72040
v boso3010 side of the print unit. In order to print letters
WO T el DD R LT T I DTS P ) o
oo oo P O O T e D B a type bar must be impulsed from two holes in
N e 4 7 ) - 1 1 10 =
SRt bt b Bt DD DRI MDD gy the same column, a zone punch and a digit punch,
‘°°°C°'DQOOOQQOOOOOOGOODGO—O—O—O .
RRRTEE I“if"i"f"'l" 11 I:ii'%‘i as shown in Figure 9. A zone punch may be a
mle ol 7 onc 10 0. 11, or 12 punch. A digit punch is any num-
TR LI B LI o T e e, The & '
. a ”© () r r . .
FILT LI s it RS ber from 1 through 9. The card form in Figure
.0000»OOOOQOQQOOOOOUQQDO‘O-O:O . .
R 1 I R P R G b 9 shows how these punches are used in combina-
- “I‘“? tion to form the letters A through Z. Combina-
" s tions of 12 punches, with the digits 1 through
[T R L 23 24 25 26 2 28 29 30 J1 31 1) 34 M BV N WO A 2 Qu 9 are recognized by the machine as the letters
Fiure 8. DETAIL PRINTING, NUMERICAL A through I. Combinations of 11 punches, with
digits 1 through 9 are recognized by the machine
Wiring for Numerical Detail Printing (Figure 8) as the letters J through R. Combinations of 0
1. The vendor number is detail printed by wir- punches, with digits 2 through 9 are recognized
ing card columns 18-22 from third reading to nor- by the machine as the letters S through Z. These
mal alphamerical print entry 35-39. are permanently assigned codes for the letters in
2. All cycles is wired to LisT, so that every card the alphabet, and when the control panel is prop-
will print as it passes the third reading station. erly wired, the machine will always recognize a
ABCDEFGH| UvVwxYZ
p hbog 12
| $ 100 11 p Zone Punching
000000000000000000000000 { 00000 09000000000000000000000000000
12345678910N1RBUISKITRV021222324 FRPIRIPAY BoOse L L ‘“Nislsls! $4555657505960 61626364656657686970 7172 /1374757677 16 7980
zllllllllllllllllllllllll 1 IR R RERE R RE R AR R R R R R R RRRERRE!
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g Punching 55555555555555555
§6666666666666666666666666666[

q¢66656048G6666§§§666/6666666666666666666666666686
1711771711117111171717717171111711117171[1 R RRRRL SRR AR T SR AR\ AR AR AR R AR AR DR R AR RRERERE]
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99595!99599959999995999989599999]&!9999999!‘;9999999"9989!99-99395999989999995999999
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FiGURE 9. ALPHABETIC PUNCHING
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12 and a 1 as the letter A; an 11 and a 1 as the
letter J, and so on.

In detail printing, the upward movement of
the type bars is synchronized with the reading of
a card. As the card is being read from the 9 to
the 12 position, the type bars are moving up. As
soon as a brush senses a punched hole, the type bar
stops moving. For example, if a 4 were punched,
the type bar would stop when the 4 character is
at the printing position. After the brushes have
read all of the punching positions, 9 through 12,
the type bars have been properly positioned for
printing.

An alphamerical type bar, when zoned, is stopped
at the proper letter position by the reading of
the two holes punched in a single column. The
zone punches are read at the second reading sta-
tion and the digit punches at the third reading
station. Each type bar has a hammer which, when
fired, pushes the printing type against the platen.
All of the hammers are fired at one time.

I SECOND READING — 5
6006060 0o ° o o o o o o o o))o o oq
45
© 00 0 0 0 0 0 © o o 0o 0o o o o)) o o o
M-N, 1-40

Second Reading. The 80 second reading hubs
are outlets for another set of 80 brushes lo-
cated just above the third reading brushes,
as shown in Figure 5. Like the third read-
ing brushes, they read all 80 columns of the

card. They differ in function, however, in
that they are used primarily on the Type
402 to prepare the machine to print letters
instead of numbers or to perform other spe-
cific functions on the following cycle such
as adding, or subtracting.

PS_NORMAL ZONE ENTRY 40 E—— 4
oooooooooooooooafoooo
L, 1-43

Normal Zone Entry. To print an alphabetic
character, the type bar must receive a zone
impulse on one cycle and a digit impulse on
the next cycle. Zone punches are read from
the second.reading brushes and are accepted
by any of the 43 normal zone entry hubs
to zone the type bars so that the proper
letter will print on the following cycle when
the digit punch is read.

Normal zone entry hubs will accept only
zone impulses. They are called “normal” to
distinguish them from the special zone entries
used for multiple line printing on the Type
403.

By referring to Figure 6 it will be seen that
the report column headed Vendor Abbrcviaticn
covers alphamerical type bar positions 24-34.
These type bars will therefore be used to print
vendor abbreviation from the card as shown in
Figure 10.
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CASH REQUIREMENTS STATEMENT

VENDOR venoor | DJE INVOICE AMOUNT TOTAL
ABBREVIATION NUMBER |—o DISCOUNT AMOUNT TO PAY BY DATE
v0. | DAY
ABBOT BRASS| 11791231 318 15878 15560
ABBOT BRASS| 11791231 194 9813 9617
ABRAMS COAL| 11801231 831 27735 26904
ABRAMS COAL| 11801231| 1050 30000 28950
BARR MACH | 30761231 | 15077 301527 286450
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:

Ficure 10




16

TYPE 402 ACCOUNTING MACHINE

Wiring for Alphabetic Printing (Figure 11)

1. Vendor abbreviation is printed on the cash
requirements statement by wiring columns 7
through 17 from the second reading to normal
zone entry 24-34 to zone the type bars and by
wiring columns 7 through 17 from the third read-
ing to normal alphamerical print entry 24-34 to
cause the type bars to print alphabetically. The
type bars receive the zone signals when the cards
pass the second reading station, and the proper
digit punch signals within the zones when the
cards pass the third reading station.

2. All cards are detail printed by wiring all
cycles to LisT.

ZERO PRINTING

PRINTING OF zeros from both alphamerical and
numerical type bars is controlled by the hammer-
split levers, also referred to as the zero suppression
levers (Figure 12). There are 88 of these levers,
one for each type bar. When any hammersplit
lever is raised, zeros and special character positions
to the right of it, up to the next significant digit,
are suppressed.

The alphamerical type bars print zeros only if
a zero is punched in a card column or a zero is
present in a counter, if the column or counter posi-
tion is wired to a type bar, and if there is a sig-
nificant digit printing to the left of the zero.
If the unnecessary zeros to the left of significant
digits in a field are to be eliminated, the hiammer-
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Hammers;ﬁ“if?’fi

FIGURE 12.

split levers corresponding to the type bar printing
the units positions of the field to the left should
be raised.

A special character can be printed on the alpha-
merical type bars by a single 12 punch. The
printing of this character is under the control of
the hammersplit levers in the same way as is the
zero position.

It is possible to print a zero from any type bar
without a significant digit to the left in one of
the following ways: The combination of a 1 and
a 0 punch in a card column will always print a
zero, if the type bar is wired for alphabetic print-
ing. A clip, called “left zero carry clip,” can be
placed on the hammersplit lever of a type bar
printing the units position and on the hammer-
split levers of as many as 6 type bars to the left
of this position to cause zero printing. Figure 12a
shows a one-position and a six-position left zero
carry clip.

Ficure 12a. Zero Carry Crip

Unwired numerical type bars print zeros to
the right of any significant digit. To eliminate
these mechanical zeros, the hammersplit lever cor-
responding to the units position of the field should
be raised.

When zeros are not suppressed, 2 maximum of
ten zeros will print to the right of a significant
digit. On Series 50 machines, three zeros normally
print to the right. If a hammersplit is raised or if
a type bar prints, up to 10 zeros print to the right.

ADDITION

ONE of the functions of the Type 402 and Type
403 is that of accumulation. It is performed by
a series of single-position accumulators, each cap-
able of adding up to 9. These single position ac-
cumulators or counter wheels are grouped into
units called counters, which vary in size from a
2-position counter to an 8-position counter.
Within each counter a single position will add up to
9 and then carry over to the next position to its
left. These two counter positions in turn add up
to 99 and carry over into the third position, and
so on. The carry-over within each counter is auto-
matic.

Each counter is identified by a number and a
letter, the number indicating how many positions
the counter contains and the letter identifying
the counter. For example, 2A is the first 2-position
counter; 8D is the fourth 8-position counter. There
are two types of machines as far as number of
counter positions is concerned: 56 and 80. An 80
counter machine consists of four 2-position count-
ers (2A, 2B, 2C, 2D); four 6-position counters
(6A, 6B, 6C, 6D); four 4-position counters (44,
4B, 4C, 4D); and four 8-position counters (8A,
8B, 8C, 8D). The counter units in the 56-counter
machines can be determined by a glance at the
counter entry or counter exit hubs on the control
panel.



18

TYPE 402 ACCOUNTING MACHINE

The number 56 is printed to the right of 6D. All
counters from 2A through 6D are standard on the
56-counter machine.

Counters may be coupled with one another in
any desired arrangement. An 8-position counter
may be coupled with a 2-position counter to form
a 10-position counter. A 6-position counter may
be coupled with a 4-position counter to form a
10-position counter. Two 4-position counters may
be coupled to form an 8-position counter. For best
operation, no more than 16 counter positions

should be coupled.

There are four basic steps in wiring for adding:_
1. What information is to be accumulated?
(Counter entry)
2. Which cards are to be added? (Counter
control)
3. When should the total be printed? (Count-
er read-out and reset)

Where should the total be printed? (Count-
er exit to type bars)

/,{.vn—-n-%m_,hﬁ. ——

PR LT T BT T

o o

L3171

Z-CC, 1-40

Counter Entry. The counter entry hubs accept
information to be added or subtracted in a
counter. They are normally wired directly
from third reading for addition or subtrac-
tion. Each counter is identified with a number
Trepresenting its size, and a letter identifying
its location.

Card Cycles. The upper 5 hubs in the left column
are active on every card feed cycle including
heading and multiple line printing cards. The
other 11 hubs are active for cards that are not
heading or multiple line printing cards. They
are normally used, directly or through selec-
tors, to control counters to add or subtract.

They may also be used to cause detail print-
ing by wiring them to the L1sT hubs. How-

i

o o
o o

cveis
ojlo o o
(EXCEPT HC AND MLP

o o o

o

pr———ssm——C AR D
i o o
20 O

7-Q. 49-50

ever, since card cycles impulses are not active
on total cycles, all totals would print on the
same lines as the last listed item.

N\,
A

i P'-US_COUNIT[ﬂ CONTR?l-—r—PlUS
/ iﬂﬂﬂiﬂﬁﬂﬁﬁﬂﬂjﬂjﬂ{

~L ~! ol
o, < Y

S-T, 51-66

' Counter Control Plus. Each counter has a corre-
sponding plus entry, which must be impulsed
to cause the counter to add as the card passes
the third reading station. If a counter is to
add a field from every card, a card cycles
impulse is wired to the plus hubs of that
counter. If only certain types of cards are
to be added, the card cycles impulse must
be controlled so that it reaches the counter
plus hubs only for the particular cards to be

added.
EEEEERBERFRRREE]

Counter Total. Each counter has a pair of com-
mon total entry hubs. When they are im-
pulsed, the counter will read out (print the
total) and clear (reset to zero). When the
total will print depends upon the type of
impulse wired to the total entry hubs. Nor-
mally they are wired from minor, interme-
diate or major program hubs, described on
page 22, or from final total hubs. They may
also be wired from a selected card cycles hub
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to cause the counter to read out and reset,
or from first card minor, intermediate or
major to cause the counter to read out and re-
set for the first card of every minor, inter-
mediate or major group.

FINALTOT
[

BB, 42-44

Final Total. There are three final total exit hubs,

each independent of the other. They are tied
in directly with a final total key located to
the right of the stop key, on the front of
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Ficure 13

the machine. They emit impulses only when
the machine is idling, the hopper is empty,
the last card is in the stacker, and the start
key is depressed with the final total key held
down. They are normally wired to counter
total hubs to print final totals, after the
conditions already mentioned have been satis-
fied, thus preventing accidental clearing. All
normal spacing is suppressed during the final
total cycle. Spacing may be obtained by
wiring final total to 1, 2, or 3 space control

hubs.
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COUNTER EXIT
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S-V, 1-40

Counter Exit. Each counter entry has a corre-
sponding counter exit from which all counter
detail printing and total printing is obtained.
These hubs are normally wired to the alpha-
merical or numerical print entry for counter
detail printing and total printing, or to the
exits of other counters, for total transfer or
crossfooting operations. Counter exits may be
suppressed as explained on page 34.

Wiring for Counter Adding (Figure 14)

1. Total amount to pay is wired from third
reading brushes 70-76 to counter entry 8$D. The

lower set of third reading hubs is used since they
are closest to the counter entry.

2. Counter 8D is impulsed to add from a card
cycles hub, which emits an impulse as each card
passes the third station.

3. Amount to Pay (Cash) is both detail printed
and total printed from counter 8D exit, by wiring
from 8D exit to numerical print entry 19-26. All
of the total exit positions in 8D are wired to pro-
vide for the printing of the maximum total pos-
sible.

4. The total standing in 8D is printed at the
end of the run, and the counter is cleared or reset
to zero, by wiring a final total exit to 8D total.
The final total exit is an impulse that will be
available when the hopper is empty, the machine
is idling, and both the final total key and the
start key are depressed simultaneously. In this ex-
ample, manual spacing is necessary before printing
the final total.

5. All cycles, wired to LisT, causes the machine
to print every card.
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AN READING
@6 /‘ POSITION

MoveMENT oF CoUNTER WHEEL WHEN
ADDING

FiGURE 15.

Method of Addition

In adding, the counter wheel must advance the
number of positions indicated by the digit punched
in the column to be added. The reading of the
card is related to the movement of the counter
wheel. As soon as a brush reads a punched hole,
the counter wheel starts moving and moves one
point for each position on the card until the
zero position of the card is reached, at which time
the counter wheel stops moving. Therefore, if a
4 is punched in a card, the wheel will advance
4 points, 1 point for each position as the card
progresses from 4 to 3,3 t0 2,2to 1 and 1 to 0
on the card. At the same time that the card
is moving from 4 to 3, 3 to 2, 2 to 1 and 1 to 0,
the counter wheel moves from 0 to 1, 1 to 2, 2 to
3, and 3 to 4, leaving the wheel standing at 4.

/

PROGRAM CONTROL I

i
o

ProcraM control is the function by means of
which the machine can distinguish the cards of one
classification from those of another. The cards
in a single classification are referred to as a pro-
gram group; for example, after payables distribu-
tion cards have been sorted by department number,
the cards for one particular department are re-
ferred to as a single program group.

The machine, by the use of the second and
third sets of brushes, can read simultaneously the
holes punched in two successive cards. Each card,
when it is at the second station, is compared with
the preceding card which is at the third station.
When a card passes the third station, it is com-
pared with the succeeding card which is at the
second station. Thus, each card passing through

the machine is compared twice, once with the card
ahead of it and once with the card following it. If
the fields are punched the same, thus indicating
that the cards are of the same program group, the
machine will continue to feed cards. When the
punching in one card does not compare with the
punching in the card preceding it and the panel
is properly wired, the machine will automatically
start a total program cycle.

Three types of totals are possible on the Type
402 and Type 403: minor, intermediate and major.
They are also known as program levels 1, 2, and
3, or, as minor program, intermediate program,
and major program. A minor program is used for
the classification representing the smallest group-
ing, intermediate program for the next larger
grouping, and major program for the largest group.
If totals of sales amount were to be printed by
state, by city, and by customer number, customer
number would be considered a minor group, city
an intermediate group, and state a major group.
When the proper programs are used for these
groups, the machine automatically stops at the end
of each group and will not start until the required
number of total cycles is taken. For a minor
program change, only one total cycle is required;
for an intermediate program change, two total cycles
are required; and for a major program change,
three total cycles are required. This is known as
a triple reset.

COMPAIING !NYIY
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G-J, 25-44

Comparing Unit. Ten or twenty positions of com-
paring are available on the 32- and 44-counter
402; twenty are available on the 56- and 80-
counter 402 and any model of the 403. Each
position consists of two comparing entry hubs
and two comparing exit hubs. The two com-
mon comparing exit hubs are diagonally ar-
ranged to facilitate wiring.
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Comparison is accomplished by wiring the field
to be compared from the second reading hubs to
one row of comparing entries, and from the third
reading hubs to the other row of comparing en-
tries. Either row of comparing entries may be
wired from either set of brushes. Although any
hubs within a comparing entry row may be used,
the corresponding hubs in the other comparing
entry row must be wired. It is not possible, for
example, to wire the second brushes to comparing
entries 1 through 5 and the third brushes to com-
paring entries 6 through 10. The hubs used in
both sets of entries must line up with each other.

During each card cycle, the readings to both
sides of the comparing entries are compared. If
the two readings for any comparing position are
not identical, a comparing exit impulse is available
in the two comparing exit hubs. The lower left
exit hub labelled LC Prog. Start emits an impulse
as the last card passes the last control station, and
also as the first card passes the first control station,
and may be used to initiate programs on the run-in
and on the run-out. It is wired to Program Start-
Immediate on the Type 402 and Program Start-
Delay on the Type 403. The LC hub must never
be connected to a comparing exit hub.

The two cards shown in Figure 16 pass their
respective reading stations at the same time. Be-
cause the cards are fed into the machine face
down, 9’s first, the 3 hole at the third reading
station is read before the 2 hole at the second
reading station. Therefore, the 3 impulse reaches

Column 50

§| 2 Hole

Second Reading
Comparing
- Entry

Comparing
Exit

/ Unequal
Impulse

3 Hole

Third Reading
o Comparing

Entry

Ficure 16. CoOMPARING

the comparing unit before the 2 impulse, setting
up an unequal condition in the unit and making
an impulse available at the comparing exit. The
impulse can be used to stop the feeding of cards
and start total programs.
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.0

PROG.
ke

F-H, 45

Program Start. The three 1 (immediate) hubs
labelled minor, intermediate and major re-
ceive comparing exit impulses from compar-
ing exit hubs to stop card feeding and start
total programming; one program for minor,
two for intermediate and three for major. If
intermediate program start were wired alone,
a minor total cycle would be forced before
the intermediate total cycle. If major pro-
gram start were wired alone, both.a minor
and an intermediate total cycle would be
forced before the major total cycle.

A card count may also be wired to program
start to cause a program start on every card.

Program start for MLP operations is cov-
ered on page 124.
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CC-FF, 44-50

Total Program. Each program level has seven
exit hubs which emit all cycles impulses when-
ever the corresponding program start is im-
pulsed. Program start must be impulsed
before these hubs become active. Minor pro-
gram exits emit impulses when the minor
program start is impulsed. Minor and inter-
mediate program exits emit impulses when
the intermediate program start is impulsed.
Minor, intermediate, and major program exits
emit impulses only when the major program
start is impulsed.
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Each row of hubs is completely independ-
ent of the other row of hubs and only one
row is active at a time.

Counters read out and reset automatically
when a total program is wired to a counter
total entry. After total printing, the ma-
chine re-starts automatically for the follow-
ing group.

These hubs may also be wired to control
hammerlocking or carriage operations as de-
scribed under those headings.

The fourth level shown on the diagram is

special and will be described under Special
Program.

J

35 SYMBO L ey
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BB-GG, 41

Asterisk (*) Symbol. Asterisk may be printed
from all odd-fiumbered numerical type bars,
by wiring one of the asterisk symbol hubs to
numerical print entry. The asterisk symbol
hubs emit “10” impulses, hub F to print an
asterisk for final totals, hub 1 for minor totals,
hub 2 for intermediate totals, and hub 3 for
major totals. Hub 4 is used with the special
program. The hub labelled ALL, will emit a
10 impulse to print an asterisk for ali pro-
grams.

Detail Printing: Minor, Intermediate and
Major Program

The expense distribution shown in Figure 17
is a detail-printed report. The smallest group on
this report is sub-ledger number and is therefore

referred to as the minor group. The largest group
is department and is referred to as the major
group. The group in between the minor-and major
is general ledger and is referred to as the interme-
diate group.

For each of the three groups mentioned, there
is a corresponding total. The first minor total,
$1,409.42, was printed from one counter when the
machine recognized a change from 660 to 700 in
the sub-ledger number. The first intermediate
total, $2,085.37, was printed from another counter
when the machine recognized a change from 913
to 915 in the general ledger number. The first
major total, $4,204.87, was printed from a third
counter when the machine recognized a change
from 41 to 43 in department number.

Just as the three groups are known as the minor,
intermediate, and major groups, the totals are

known as minor, intermediate, and major totals.

Wiring for Programming (Figure 18)

1. Sub-ledger is wired from columns 33-35 of
both second and third reading to comparing entry.
Two jack plugs in the corresponding comparing
exits make all three comparing positions common
so that if there is an unequal condition in any one
of the three, a comparing exit impulse will be
available either from the fourth hub in the top row
or the seventh hub in the second row. This im-
pulse is directed to program start minor, and causes
the machine to initiate a program cycle for every
change in sub-ledger group.

2. General ledger is wired from columns 30-32
of both second and third reading to comparing
entry. The comparing exit is wired to program
start intermediate to initiate a second program
cycle for every change in general ledger group.
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PAYABLES DISTRIBUTION
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Ficure 18.

3. Department is wired from columns 36-38
of both second and third reading to comparing
entry. The comparing exit is wired to program
start major to initiate a third program cycle for
every change in department group.

4. Counter 8A is wired to read out and reset
on a minor program, counter 8B on an interme-
diate program, and counter 8C on a major pro-
gram. The counter entry and exit wiring is not
shown on the diagram.

45 46 47 48 49 SO 51 52 53 54 35 56 57 58 59 &0 6 62 63 64 &5 oo

NUMERICAL PROGRAMMING

5. Sub-ledger, general ledger, and department
are printed for each card by wiring each of the
three fields from third reading directly to alpha-
merical print entry.

6. An asterisk is printed to the right of every
minor total by wiring asterisk symbol hub 1 to
numerical print entry 9.

7. The machine is wired to detail print every
card.
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Ficure 19. ALPHABETIC PROGRAMMING

Program Control on Alphabetic Fields

Alphabetic as well as numerical information may
be compared and printed. As shown in Figure
19, the wiring to the comparing unit is the same.

In order to print as well as compare alphabetic
information, two uses must be made of the sec-
ond reading station, one to zone and one to com-
pare. Therefore, split wires are necessary because
there is only one set of second reading hubs. Split
wiring to the alphamerical print entry is not neces-

sary, since there are two sets of third reading
hubs.

GROUP PRINTING

WHEN the vist hub is impulsed from all cycles,
the type bars rise as each card passes through the
machine and will print whatever information is
wired to print entry, as shown in Figure 20A.
The speed of the operation is 80 or 100 cards per
minute.

If the vLisT hub is not impulsed, and program
start is not wired, the type bars will rise only
upon depression of the final total key. If pro-
gram start is wired, the type bars rise for the
first card of each group for the purpose of group
indication, and for each program level for the
purpose of total printing. Figure 20B shows a
group printed report using the same cards that
were used in Figure 20A. It will be seen that the
group printed report eliminates the printing of
detail items, since there is only one printed line
for each sub-ledger or general ledger account, no
matter how many cards are included within these
groups.

When the vist hub is impulsed, the machine
operates at a speed of 80 or 100 cards per minute.
When the List hub is not impulsed, the machine
operates at a speed of 80 or 150 cards per minute.

SUBTRACTION

THE Types 402 and 403 subtract a number in
a counter by adding the 9’s complement of that
number. Complement totals are usually converted
to true figures before being printed. There are
two methods of printing complement totals as
true figures, the net balance method using balance
conversion and the non-net balance method using
balance selection. Likewise, there are two kinds of
accounting machines, net balance machines and
non-net balance machines.
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Net Balance Subtraction

An accounting machine which automatically
converts complements to true figures just before
printing them is called a net balance machine,
and the method is referred to as net balance sub-
traction. The features of the machine which are
needed for net balance subtraction and which have
not already been explained are described below.

SRR

U-v, 51-66

Counter Control Minus. Each counter has two
common minus hubs which, when wired from
a card cycles impulse, cause the counter to
subtract or, in other words, to add the 9’s
complement of the figure to be subtracted.
If a card cycles impulse were wired directly
to minus, all cards would subtract. If only
certain cards are to subtract, the card cycles
impulse must be controlled.

X P s PILOT SELECTORS X Py ==
© © 0 0 0 0o 0o o0 O o©o o o o o
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E-M, 51-66

Pilot Selectors. The 32-counter machine has six
2-position pilot selectors and the 44-, 56-, and
80-counter machines have eleven 2-position
pilot selectors as standard features. They can
be used independently, or in conjunction with
other selectors (co-selectors) on the control
panel. The guiding function they perform
when used with co-selectors gives them the
name “pilot selectors.”

The two positions in each selector are ver-
tically arranged. Each position has a C
(common), an N (normal) and a T (trans-
ferred) hub, three pickup hubs (X, digit,
and immediate). These pickup hubs are used
to control the selectors which, in turn, are
used to control various machine functions,
such as to add amounts from certain cards
and to subtract amounts from other cards.

One of the most common methods of dis-
tinguishing one card from another is by an X
punch in some column of the card. If some
cards have an X punch and other cards do
not, the machine can. be controlled to do
certain things with the X cards and certain
other things with the cards having no X
punch (NX card). If the column of the card
containing the distinguishing X punch is
wired to the X pickup of a pilot selector, one
cycle later a card cycles impulse introduced
into the C hub of that selector will be avail-
able at the T (transferred) hub. By the same
token, an impulse introduced into the T hub
will be available at the C hub. If there is
no X in the card, a card cycles impulse intro-
duced one cycle later into the C hub of a
selector will be available at the N (normal)
hub. Likewise, an impulse introduced into
the N hub will be available at the C hub.
Whenever a selector is not impulsed, C and
N are aiways connected as shown by Figure
21 (normal). Whenever a selector pickup is
impulsed, C and T are temporarily connected
as shown in Figure 21 (transferred).

A digit may also be used as a distinguishing
punch to pick up a pilot selector. The col-
umn in which it is punched is wired to the
digit pickup hub. If more than one digit is
punched in the column wired to the D pickup,
the distinguishing digit must be selected.
Once the digit impulse has reached the pilot
selector pickup, the action of the selector is
identical with that of one picked up by an
X punch. The difference between the two
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FicURE 21. ScHEMATIC DiIAGRAM OF A SELECTOR

pickups is that a D pickup will accept any
digit impulse from 9 through 12, while an
X pickup will accept only X or 12 impulses.

The immediate pickup hubs for each selec-
tor will accept any impulse and transfer the
selector immediately instead of one cycle later.
When the X or D hubs are impulsed, the I
hub will emit an impulse as the selector
transfers for the following cycle and will emit
this impulse once each cycle thereafter, if
the selector remains transferred. This impulse
is a short pickup impulse which can be used
as a means of expanding the pilot selector
beyond two -positions, by picking up co-
selectors. When an I pickup hub is used in
this manner, it is called a2 coupLING EXIT.
Thus, any co-selector to which it is wired
functions exactly like the pilot selector.

Whenever the X or D hub of a selector is
impulsed, the selector transfers on the follow-
ing cycle and remains transferred until the
controlling card has been read at third read-
ing. Thus, if card feeding is interrupted for
any reason, such as for total printing, the se-
lector would be transferred during the print-
ing cycle and the following card cycle.

Exceptions to this rule are covered on page
152 under SELECTORS.

000000

Whenever the I hub of the selector is im-
pulsed, the selector transfers during the same
cycle and remains transferred for that cycle
only.

Ct CARKY EXiIT

©o 0 ¢ 0o 00 0lo ¢ 0,0 0,0 0 0 ©
C CARRY ENTRY '

© 0 0 0 0 0 0,0 0 0lo vio o o O

DD-EE, 51-66

Carry Exit; Carry Entry. These hubs have two

functions: counter coupling, and carry-back
in subtraction. Two or more counters, up to
a maximum of 16 positions, may be coupled
together by wiring the CI of the counter
containing the units position to the C of the
coupled counter. A 12-position counter is
obtained by coupling two 6-position counters,
an 8-and a 4-position counter, or three 4-
position counters. If 6A is to be coupled with
6B 2nd 6B contains the units position, the CI
of 6B is wired to the C of 6A. The example
below shows how counter coupling functions
when 1 is added to 999999 in two 6-position
counters.

Ce *CI
999999
+ 1

00000 1~*Carry-over> 000000
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POSITIVE RESULT

back from the left pos1t1on of a counter to
the units position of the same counter, or
from CI to C. This is necessary when sub-
tracting, to compensate for the shortages that
would result because of the use of the 9s
complement method. In each of the examples
below the carry-over is added back into the
units position by wiring CI to C of the same
counter. If the carry-back is omitted, every
positive total would be short and every nega-
tive total would be over, after being con-
verted. '

NEGATIVE RESULT

COUNTER COUNTER
PROBLEM  ACTION PROBLEM  ACTION
(6 position) (6 position)
+175 000175 =175 999824
- 96 999903 <+ 96 000096
(1)000078 999920
N—1
000079
- 102 999897 <4102 000102
999976 (1)000022
N——1
000023
+ 75 000075 - 75 999924
(1)000051 999947
N—1
+ 52 000052 - 52 (9’s complement

of 52)

'———NIGAIIV( BALANCE "SY !X”r——‘

i ¢ ¢ ¢ uv‘vv\llvu

AA, 51-66

Negative Balance Test Exit. Each counter has a

negative test exit hub which emits an im-
pulse when the counter is negative on a pro-
gram cycle. Negative balance test exit is
normally wired to negative balance control to
convert complements to true figures, or to a
pilot selector pickup. These hubs have another
function when NB-AC is connected (page
75).

The left-hand (high order) position of the
counter must be left free to signal the pres-

Negative Balance Control.

€nce Uf ajsto muu,aw a negauve Dalance, or
the absence of a 9 to indicate a positive bal-
ance.

A negative balance test exit also emits an
impulse for a zero balance in the counter
when zero balances are indicated by 9’.

NEGATIVE BALANCE CONTROL

FITITTITTII BT

BB-CC, 51-66

Each counter has a
pair of common negative balance control
entry hubs which, when impulsed from neg-
ative balance test exit, cause a complement
figure to be converted to a true figure before
it is printed. Conversion takes place just be-
fore a total prints, and requires one cycle.

When counters to be converted are coupled,
the negative balance control hubs for those
counters must also be coupled. The negative
balance test exit of the high order counter
only must be wired to negative balance con-
trol.

Negative balance control hubs are stand-
ard only on net balance machines.

[/ CRSYMBOL 3
12

- & = - H
vvvvuv:vuu;oouooot?l

FF, 51-66

CR Symbol. Exit. Each counter has a credit sym-

bol exit hub which emits a 10 impulse which
can be used to print a CR symbol either for
a subtracted item or for a negative total.
Credit symbols print from all even-numbered
numerical type bars. If the CR hub is wired
to such a type bar, it will print a CR symbol
whenever the minus hub of the counter is

_mjulsed on a card ¢ycle; dnd’ whenever the

counter prints a converted negative total.
Whenever counter exits are suppressed, the
CR symbol exit is also suppressed. Zero bal-
ances are indicated in a counter as 9’s, and
therefore a CR symbol would print for zero
balances. It can be eliminated by selection,
since a method is available for detecting zero
balances as they occur (page 82).
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Ficure 22. MovEMENT OF COUNTER WHEEL WHEN
SusTRACTING

Method of Subtraction

When subtracting, the counter wheels turn in
the same direction as when adding. To add auto-
matically the complement of a punched field, each
counter wheel of a group starts rotating when
the third reading brushes read the 9’s position of
a card (Figure 22). The wheel then moves one
point for each position passed by the brushes. As
soon as a punched hole is sensed, the counter wheel
stops moving. If a 4 were to be subtracted, the
counter wheel would turn five positions while the
card is moving from 9 to 4; this leaves the counter
wheel standing at the § position, which is the 9%
complement of 4.

Method of Net Balance Conversion

A 9’s complement total in a net balance coun-
ter is automatically converted into a true figure
when a negative balance test exit impulse enters the
negative balance control unit on a program cycle.
Whenever a negative balance test impulse enters
this control unit, a conversion cycle will take place
before the total prints. The conversion cycle takes
0.4 seconds. The conversion is accomplished by
adding the conversion factor to each complement
digit in the total. The conversion factor is that
number which, when added to a number, gives
the complement of the original number. There-
fore, if the conversion factor is added to a num-
ber which is a complement, the result will be a
true credit figure. The conversion factor is added
to each counter position independently, at the same
time, and no carry-overs occur.

DIGIT WHICH IS
COMPLEMENT OF
ORIGINAL FIGURE

COUNTER WHEEL
STANDING AT:

CONVERSION
FACTOR
—_—

N

0 -+ 9 = 9
1 + 7 = 8
2 + 5 = 7
3 + 3 = 6
4 + 1 = 5
; + 9 = 4
6 + 7 = 3
7 + 5 = 2
8 -+ 3 = 1
9 + 1 = 0
In the operation:
+ 1256  Sales
- 1389  Returns
- 133 Net Sales
The machine adds in a 6-position counter:
1256
998610
999866

The conversion cycle takes place, adding:

s Pl

+ 111377 (Conversion factor)
000133 CR

(No carry-overs in conversion addition.)

Conversion cycles occur only immediately prior
to each individual program change. In a prob-
lem with three programs, the conversion cycle for
the minor total would occur just prior to the minor
program, the conversion cycle for the intermediate
total just prior to the immediate program, and the
conversion cycle for the major total just prior to
the major program.

The X punch in one of the sales accounting
cards shown in Figure 23 identifies it as a charge
back to the salesman’s commission account. The
NX card is a debit card and is punched with the
commission amount. Whenever the X card is read,
the amount punched in the commission field is sub-
tracted in counter 8A; whenever an NX card is
read, the amount punched in the commission field
is added in counter 8A.
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ADD NX; SUBTRACT X

COMMISSION STATEMENT
[SALESMAN: MACY 67 DATEL 31
BEIURNS AND —
INVOICE NO. COMMODITY SALES AMOUNT ALLOWANCES COMMISSION AMOUNT
12176 (14202 22i00 99
12176 |L470% 8100 85
12176 (16102 6885 310
12176 |63706 22350 335
99590 (35106 23925 7i1 8 CV/
99590 146106 28650 1146 (R
762143 52575 =% 12613 %
Figure 23

Wiring For Subtraction on a Net Balance
Machine (Figure 24)
1. The commission amount is wired from third
reading to counter 8A entry.
2. The X in column 78, identifying credit cards,
is wired from the second reading station to the
X pickup of pilot selector 1. The X must be read

from the second reading station so that the pilot
selector will be transferred by the time the card
reaches the third reading station.

3. A card cycles impulse is wired to the com-
mon of the pilot selector. An X in the card
transfers the selector, and the card cycles impulse
controls counter 8A to subtract. An NX card
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Ficure 24.

does not transfer the selector and the card cycles
impulse controls counter 8A to add.

4. An all cycles impulse is wired to LIsT, to
detail print every card.

5. Both the detail amount and the total amount
are obtained by wiring from 8A exit to numerical
print entry 14-18.

6. Credit listings and credit totals are identi-
fied by wiring the credit symbol exit of 8A to
numerical print entry 20.

7. Minor totals are identified by wiring the *
symbol hub (minor) to print entry 19.

8. Whenever amounts are to be subtracted in
a counter, the CI and C of that counter must be
wired.

23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 I9 40 41 42 43 4

45 46 47 @ #H 50 51 52 53 54 55 56 57 S8 SO

NeT BALANCE SUBTRACTION

9. A complement amount standing in counter
8A is converted to a true figure by wiring the
negative balance test exit of 8A to the negative
balance control of 8A. Negative balarice test exit
of 8A emits an impulse on a total program, when-
ever there is a 9 standing in the left on high
order position of 8A. Negative balance control
receives an impulse from negative balance test exit
on a total program to cause conversion factors
to be added to the complement figure.

10. Counter 8A is cleared for total printing on
a minor total program. The program is initiated
by an impulse from the comparing exit resulting
from a change in salesman number.



34 TYPE 402 ACCOUNTING MACHINE

Non-Net Balance Subtraction

On a non-net balance machine, negative balance
control hubs are not active, and therefore auto-
matic conversion of negative balances is not pos-

Cllee Ia vide tv paine @ awgauire Dalame o a
true figure, it is necessary to perform balance selec-
tion. This is accomplished by the use of two
counters, with their plus and minus controls cross-
wired, so that when one adds the other subtracts,
and when one subtracts the other adds. In this
way, one of the counters will always contain a
positive result. The object is to select the true
figure from either counter and suppress the print-
ing of the complement.

COUNTER gxn SUPPRESSION

LITITILIT BT

Y-Z, 51-66

Counter Exit Suppression. Each counter has a
pair of counter exit suppression hubs. They
are entries for: negative balance test exit im-
pulses to suppress total printing when a coun-
ter is negative; card cycle impulse to suppress
detail printing from a counter; first card
minor, intermediate or major impulses to sup-
press first card printing in a group printing
operation; and fotal program impulses, to sup-
press total printing, even though the counter
may be wired to clear. When counter exits
are suppressed, CR symbol exit is also sup-
pressed.

Wiring for Non-Net Balance Subtraction

The same problem (Figure 23) used to explain
net balance subtraction wiring is used to illustrate
the wiring (Figure 25) for non-net balance sub-
traction.

1. The commission amount field is wired to
counter 8A entry. The amount field enters 8B
through the exit wiring from 8A to 8B.

2. All NX cards add in 8A and subtract in
8B. All X cards subtract in 8A and add in 8B.

3. Both counter exits are wired to numerical
print entry 14-18 to print both the detail amount
and the total.

4 Although both ‘counter eX1ts are in effect

.
Ciasas mamrreee Tea v mamasar msserr e s oo
P T s

total will print because the counter containing
the negative total is suppressed. This suppression
is accomplished by wiring the negative balance
test exit of 8A and 8B to the 8A and 8B counter
exit suppression hubs. Whenever there is a 9 in
the left position of either counter on a program
cycle, the negative balance test exit hub for that
counter will emit an impulse, and printing of the
complement total for that counter is suppressed.
The same commission amount, as punched in the
card, is printed from both counter 8A and 8B
and therefore counter exits need not be suppressed
during detail printing.

If coupled counters are used, negative totals are
suppressed by wiring test exit of the high order
counter to the counter exit suppressmn of both
counters.

5. On non-net balance machines, the CR sym-
bol exit hubs emit impulses only on the detail print
cycle and may be wired directly to numerical print
entry 20 to print the credit symbol. They do
not emit impulses on program cycles. Therefore,
another means of printing the CR symbol for
negative totals must be used. The asterisk symbol
hub 1 emits a 10 impulse on a minor program
which is suitable for printing the CR symbol.

If this impulse were wired directly to an even-

numbered type bar, a CR symbol would print for
every minor total. In order to control this 10
impulse so that it will reach type bar 20 only for
negative totals, it is wired through the transferred
hubs of pilot selector 2. The pilot selector is trans-
ferred by the negative balance test exit of coun-
ter 8A, wired to the D pickup. The D pickup
is used to keep the selector transferred through the
first card of the next group. If the immediate
pickup were used and summary punching or car-
riage skip cycles intervened, the selector would
return to normal before the total printed and the
credit symbol could not print through the trans-
ferred side of the selector.
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FicUReE 25. NoN-NET BALANCE SUBTRACTION

Counter 8A is the controlling counter, as it
reflects the true nature of the total, even though
printing may take place from 8B. Therefore, if
8A is negative, the true figure is printed from
8B and a CR symbol is printed because 8A con-
tains a complement total.

6. Asterisks are printed for positive or nega-
tive minor totals by wiring the all symbol hub
to numerical print entry 19.

7. Both 8A and 8B are wired for carry-back,

CI to C.

8. Counters 8A and 8B are impulsed to read

out and clear by wiring the minor program exit

to the total hubs of 8A and 8B.

9. The machine is wired to detail print every

card.
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X SELECTION

AmounTs for different types of transactions may
be added in separate counters even though the
amount is punched in the same field of the card.
This is done by means of X or digit selection. In
the example in Figure 26, the item amount field

represents sales on NX cards and returns and al-
lowances on X cards.

Wiring for X Selection

In this report, the item amount is detail printed -
and total printed in the sales amount column of
the report for all NX cards, and in the returns and
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Ficure 27. X SELECTION

allowances column for X78 cards. Only the wir- 4. Pilot selector 2 is picked up from X78 at
ing for control of the counters is shown in Fig- the second reading station.
ure 27.
1. The item amount is wired to both counter S. Card cycles impulse for NX cards is wired
8A and 8B entry. to the plus of 8B; for X cards it is wired to the
2. The sales amount is detail printed and total plus of 8A.
printed by wiring counter 8B exit to alphamerical 6. Minor total program is wired to 8A and 8B

print entry 36-43.

3. Returns and allowances are detail printed and
total printed by wiring counter 8A exit to numer-
ical print entry 1-8. 7. The machine is wired to detail print.

total, to cause both counters to read out and reset

for every change in salesman number.
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DIGIT SELECTION

Diart punching as well as X punching may be used
to control pilot selectors. If the presence of any
digit in a card column is sufficient to identify a
particular type of transaction, then the column
containing the digit may be wired directly to the
D pickup of a pilot selector. If a particular type
of transaction is identified by a specific digit, then
a digit selector is necessary.

Digit Selector (Optional). There are two digit
selectors shown on the control panel, A and
B. Each selector has a pair of C (common)
entry hubs and exits for each of the digits
from 9 through 0, and for 11 and 12. When
C is wired from a card column, the hubs
from 9 through 12 will emit impulses cor-
responding to the digits punched in the col-
umn. These digits may be used to pick up
pilot selectors or to operate functions of the
machine that may be digit controlled, such
as hammerlock (D) or head control (D).

Digit selectors are operative on card-feed
cycles only.

Wiring for Digit Selection

The examples used in explaining X selection
(Figure 26) is used also for the purpose of ex-
plaining digit selection. Returns and allowances
are identified by digit 5 in column 7. The wiring
is shown in Figure 28.

1. Column 7 is wired from second reading to
the C of digit selector A.

2. Digit 5 is wired to the D pickup of a pilot
selector.
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Ficure 28. DiciT SELECTION

3. A card cycles impulse is wired through the
normal side of the pilot selector to the plus of 8B
to add sales amount, and through the transferred
side to the plus of 8A to add returns and allow-
ances.

Digit Selectors Used as Digit Emitters

The digit selector can be used as a digit emitter
when it is impulsed by the DI hub. Cycles impulses
should never be wired through a digit selector.

o

DI (Digit Impulse). The DI (digit impulse) hub
emits an impulse for every digit 9 through
0 and for 11 and 12, for every machine cycle,
including run-in and run-out cycles. When
it is wired to the C of a digit selector, all digits
are active for every card feed cycle. The digit
selector then becomes a digit emitter.
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FIGURE 29.

Wiring, Digit Emitting (Figure 29)

1. DI is wired to C of digit selector A.
To print SEP 13, the following zone and digit
impulses are required:

SE P 1 3
Zone 0 12 11
Digit 2 5 7 1 3

2. Zone impulses for S E P are wired to normal
zone entry 31-33.

3. Digit impulses for SEP are wired to normal
alphamerical print entry 31-33. Digits 1 and 3 are
wired to alphamerical print entry 35 and 36.
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SELECTIVE PRINTING

CerTAIN cards of a group may be detail printed
while other cards are group printed by the use of
a pilot selector. The cards to be detail printed must
be distinguished from those to be group printed
by an X or digit, which is wired from the second
reading station to the pickup of a pilot selector.
If X or digit cards are to be printed, a card
cycles impulse should be wired to the common of
a pilot selector and out of the transferred side
to LisT. If NX or no-digit cards are to be printed,
the card cycles impulse is wired out of the nor-
mal side of the selector to rLisT. All cards other
than those to be selective printed will group print
at 80 or 150 cards per minute.
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Wiring (Figure 30)

1. The columns to be printed are wired to print
entry.

2. A pilot selector is picked up from an X at
the second reading station.

3. If X cards are to be printed, a card cycles
impulse is wired through the transferred side of
the pilot selector to LisT.

4. If NX cards are to be printed, a card cycles

impulse is wired through the normal side of the
pilot selector to LisT, as shown by the dotted lines.

OFFSET TOTAL PRINTING

IT 15 often necessary to detail print amounts from
one set of type bars and print their total from an-
other set of type bars, directly beneath other

printed information. In the example in Figure 31,
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the name of the insured is printed from alpha-
. . AMOUNT
merical type bars 11-25 and the amount of insur- POLICY NUMBER NAME OF INSURED oF
. . . INSURANCE
ance is printed from alphamerical type bars 27-31.
91846702 EVELYN SMITH 1500
The total amount of insurance would normally 60942301 DOROTHY GREEN 2500
print beneath the detail amounts. The total may 66450398 ANDREW HERRON 5000
be offset (type bars 16-20) as shown in the illus- 138149275/ DONALD GREMW 2000
tration by wiring the exit of the counter con-
. . . POLICIES TRANSFERS TOTAL AMT. iNSURARCE REVIVALS
taining the amount of insurance to the same type 11000

bars that are printing the

“name of insured.”

Counter detail printing is suppressed by wiring a

card cycles impulse to counter exit suppression.

Thus, the name of the insured will print without

interference from the counter exit. The amount

of insurance is printed by wiring it directly from

third reading to the type bars.

Ficure 31.

Orrser Totar PrRINTED REPORT

When offset totals are printed from numerical
type bars, care must be taken that the hammer-
split levers raised for suppressing zeros in detail
printing will not interfere with the printing of

zeros in the offset total.

Ficure 32.

OFFSET ToTAL PRINTING
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Wiring (Figure 32)

1. Name of insured is wired directly to type
bars 11-25.

2. Amount of insurance is wired to counter en-
try 6B, which is impulsed to add from card cycles.

3. The exit of counter 6B is split wired to alpha-
merical type bars 16-20.

4. Card cycles impulse is wired to counter exit
suppression 6B. This also suppresses all possible
entry into the counter through the counter exit.

5. Amount of insurance is wired from third
reading directly to type bars 27-31.

6. Counter 6B is impulsed to read out and reset
on a minor program. Minor program start is im-
pulsed from comparing exit.

7. The machine is wired to print every card.

LONG
SHORT
HAMMERLO Ckny  JAMMERLOCK

HAMMERLOCK CONTROL

EacH type bar on the Type 402 and Type 403
is equipped with two hammerlock levers; a short
lever on the right, and a long lever on the left.
When both levers are down (Figure 33A), the
hammer will hit the type bar on every cycle. When
the short hammerlock lever is raised (Figure 33B),
the hammer will never hit the type bar and there-
fore no printing will take place.

When the long hammerlock lever is raised, the
firing of the hammer is under the control of the
hammerlock hubs on the control panel. When the
hammerlock hubs do not receive an impulse, the
hammer will fire, because the support bar remains
in a normal position (Figure 33C). When the

/ 57
‘xz/{/ e

et

HAMMERLOCK
SUPPORT BAR

HAMMER

Ficure 33. HAMMERLOCK LEVERs
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hammerlock hubs do receive an impulse, the ham-
mer will not fire, because the support bar is tilted
just enough to stop it from firing (Figure 33D).
Hammerlock levers should not be raised while type
bars are printing.

HMR.LCK.

[obo olo]

A, 41-44

Hammerlock Hubs. When these hubs are im-
pulsed, printing will be suppressed from those
type bars for which the long hammerlock
levers are raised. The D pickup hubs re-
ceive X or digit impulses to control hammer-
locking on the following cycle. If hammer-
locking is to take place as the card passes the
third reading station, the X or digit must be
wired from the second reading station. If
the X is punched in a column which is also
digit punched, a column split unit must be
used. The immediate pickup hubs receive im-
pulses to control hammerlocking on the same
cycle, and normally wired from total program
to suppress printing on program cycles or
from the first card hubs to suppress printing
for the first card of a group. If hammerlock-
ing is desired for NX or no digit cards, a card
cycles impulse must be controlled through a
pilot selector.

It is not possible to hammerlock some of
the type bars with one kind of impulse, and
other type bars with another kind of impulse.
All 88 types bars are subject to hammerlock
control from a single impulse.

COL. SPLIT
oxo ORO
0.9
¢ o o0 ©
C
o © o ¢

N-P, 41-44

Column Split. The four standard column splits are
active on card cycles only. Normally they are
used to separate X-R (11 and 12) impulses
from 0-9 impulses read from a card column
or the DI (digit impulse) hub.
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Figure 34. HaMMERLOCKING FOR X orR NX Carps

Wiring, X Control (Figure 34)

1. Hammerlocking may be controlled from an
X card by raising the long hammerlock levers for
those type bars from which the information will
print. For X hammerlock the X is wired from
the second reading station through a column split,
to hammerlock D pickup. Hammerlocking will
take place on the following cycle, or as the card
passes the third station.

2. Heavy lines on the diagram show the wiring
for hammerlocking for NX cards. Column 40 is
wired from second reading to the X pickup of
a pilot selector. A card cycles impulse is wired
through the normal hubs of the selector to ham-
merlock immediate pickup.

As each NX card passes the third reading sta-
tion, a card cycles impulse controls hammerlocking
immediately, and if the long hammerlock levers
are raised, printing will be suppressed.

3. The dotted wire from the transferred hub of
the selector to I hammerlock shows the wiring for
X cards.

Whenever a card cycles impulse is used to con-
trol hammerlocking, it must be wired to the I
hub. Whenever X or digit impulses are used, they
must be wired to the D hub.
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Wiring, Digit Control (Figure 35)

Column 40 is wired from second reading to the
C of digit selector A and the digit 2 is wired to
the hammerlock D pickup as shown by the dotted
line. Hammerlocking takes place on the follow-
ing cycle, or as the card is passing the third station.

If no digit 2 cards are to control hammerlock-
ing, the 2 from digit selector A is wired to the
D pickup of a pilot selector. A card cycles im-
pulse is wired through the normal points of the
pilot selector to hammerlock I pickup.

Wiring, Comparing Exit (Figure 36)

Hammerlocking may be controlled from the
first card of a group of cards by wiring the con-
trol field to the comparing entry and the com-
paring exit to hammerlock D pickup. If hammer-
locking is to be controlled from all but the first
card of a group, the comparing exit will be wired
to the D pickup of a pilot selector and a card
cycles impulse through its normal points to the
hammerlock immediate pickup, as shown by the
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FIGURE 36. HAMMERLOCKING FROM COMPARING EXIT

dotted lines. It is not necessary to initiate a pro-
gram start to accomplish this type of hammerlock
control. ,

Another method of controlling hammerlocking
from the first card of a group is discussed under
group indication, and requires the use of the first

card hubs.

Wiring, Total Program (Figure 37)

Total printing may be hammerlocked by wir-
ing the minor, intermediate or major program exit
to the hammerlock T pickup and by rai

long hammerlock levers for those type bars from
which the total would normally print. Total pro-
gram must always be wired to the I pickup.
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GROUP INDICATION

TuE printing of information from only the first
card of a group, as shown in Figure 38, is called
group indication. In detail printing, normally the

indicative information is printed repetitively from
" every card in the control group. This repetitive
printing may be suppressed by selection, by ham-
_ merlocking, and by printing from counter exits.
Each method is discussed in detail, following the
explanation of the hubs which are used for group
indication.

FIRST CD
M1 MM
FNOAOSO

M, 41-44

First CD (First Card). The MI (minor) IN (in-
termediate) and MA (major) first card hubs
emit impulses during the print cycle of the
first card of their respective program groups.

. They are normally wired to counter plus to
add the first card of a group, to a co-selector
pickup for group indication, to hammerlock
control, or to carriage skip to hubs to cause
skipping before the first card of a group.

The MB (minor body) hub emits an im-
pulse for the first card of every minor group
in the body when heading control is wired.
This hub is more fully explained under Head

Control.
€Oo. SELECTORS
ocT0 ©O O O 0o © o0 0o © o O o 0 o O o oToO
1 2 3 8
ONC ©0 © O0o|Oo © © © 06|l o 0 ©0 oo © o ONO
oCo © © o|lo © 0 © © o 0 0 0 0o © o o¢o

w-¥Y, 1-40

Co-Selectors. Co-selectors are so named because
they often operate in conjunction with pilot
selectors. Each selector has § positions, each
position having a C (common), N (normal)
and a T (transferred) hub. In principle they
function like pilot selectors, in that when they
are transferred, there is a common connection
between C and T, and when they are not
transferred, there is a common connection

between C and N.

CO-SELECTOR I PU’S

ANSKANNNN
SN

A-D, 58-66

Each selector has two common pickup hubs,
which are diagonally arranged for convenience
in jackplugging. When these hubs are im-
pulsed, the selector transfers immediately and
holds for the duration of the cycle. When
these hubs are wired from the coupling exit
(immediate pickup row) of a pilot selector,
they transfer with the pilot selector and hold
for the same length of time as the pilot se-
lector. In other words, when a co-selector is
picked up from the coupling exit of a pilot
selector, the number of positions available for
selection is increased from 2 to 7.

Four co-selectors are standard on the 32-
and 44-counter machines, 8 on the §é6-and
80-counter machines.
tional.

Four others are op-

Wiring, Group Indication (Figure 39)

This illustration demonstrates three methods of
wiring for group indication.

A. Selector method. The commodity class is
wired from third reading, through the transferred
points of co-selector 6 to print entry. The co-
selector is picked up from minor first card, since
commodity class is wired for minor program start.
The selector transfers for the first card of every
minor group, at which time commodity class
prints, and is normal for all other cards in the
same commodity class.

B. Hammerlock method. The trade class is
wired from third reading directly to print entry.
Intermediate first card is wired to the immediate
pickup of a pilot selector. A card cycles impulse
is wired through normal of the selector to ham-



46

TYPE 402 ACCOUNTING MACHINE

/ SALES SUMMARY
ENTRY
DATE it cost cROSS saus LOCATION o] = s SALES
- 1&| cost AMOUNT PROFIT YR.- 70 -DATE NUMBER cLass| 2 AROUNT ]
HHCE stjeny g|w
;lﬁnounnoo‘ono ¥ uo;oom]m]ouoommnnonlonuo!?"ouo 70 UL C O RN
|
gﬂnﬂlﬂﬂll:lllllll]l!:llIlllll;llllllﬂllllﬂl!! [iERT R (BRI RITRR nﬂulnunnl
fz,'2[‘]221nn:zzzznznn:zzzzzzzz{znzzzzzzzz:zz 222229202222 zzzzzzzzzzzz:zzznzzzz
533 333333:333333333133333:03133 unzsysanzazzn 3333333333;33333333:
¢ ! !
guuuuo:uuquu,uuuuln4 a4 s4fee A4 aaaiairtita
5sssssssss:sssssssss:ssssssss:ss ssssss;ﬁ‘sssssssss5ssssssss:sssssssss
§ssssssess:sssssssss:sssssss (3 64566 06/6666666666/6660606/6666666
I
g171117111;117111111}[}71 110 mimpibrrnaiirnprrimprine g
1
uuuua:nuuu ! uun:l]a sDsslsasisssaslsssssiaasssisssssssss
i
99199/9199/991999/954999,991999998199 99953999!99!9!99!!9’?9999!95999!9!2‘
1283 4156 e s Ny MK BN 20N5%2 ARNTOMNBNN NN QYQ Ol B NN NUSRDNBONIRICBHESHIISANI RSN
BM UCENSED IOR YST UNOER PATIXT 3.072.492

SALES BY STATE
— TRADE |comn SALES AMOUNT COST AMOUNT GROSS PROFIT
STATE CLASS :.llll SALES AMOUNT COST AMOUNT GROSS PROFIT BY STATE BY STATE BY STATE
37|288| 1| 16060 122i78 3782
100003 8020 1983
26063 =| 20298% 5765«
2| sz27is8 41137 | 11621
52758 %| 41127« 11621=%
78821 x| 61435% 17386+
300f 1 9604 7389 2215
29295 22545 6750
38899 #| 29934% 8965
38899 x| 299344 8965+
i : : 117720 91 369 26351
40|686[ 1 =171 11752 [ 10029
32750 25595 7155
§ i 5

Figure 38

merlock immediate pickup, and the long hammer-
lock levers are raised for the type bars to which
trade class is wired. For every intermediate pro-
gram change, the pilot selector will pick up and
the hammerlock will not be impulsed, thus allow-
ing trade class to print once for each intermediate

group.

C. Counter method. The state is wired to coun-
ter entry 2D and the major first card is wired to
the plus of that counter. The counter exits are
wired to print entry. The counter will add the first
card of a major group. Since counter exits are
active when the counter is impulsed, state will list
once for every major group.
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SETUP CHANGE

SUCHG
1020
3
-]

B, 43-44; C, 44

SU CHG (Setup Change) 1, 2, 3. Within rea-
sonable limitations one control panel may be
used for several different reports, without any
change in control panel wiring, by the use
of the setup change switches, located on the
side of the machine. Each setup change switch
has a hub on the control panel which emits
an impulse each machine cycle when the cor-
responding setup change switch (Figure 40)
is turned on.

The setup change exits may be wired di-
rectly to the list hubs or to the pickup of a
co-selector or a pilot selector. The selector can
then be used to change machine functions
according to the position of the setup change
switch. The following impulses cannot be
selected: all first card impulses; NBAC, in-
verted form and special program switches.

SETUP
CHANGE

Tup
CHANGE

SETUP
CHANGE

FiGure 40. SeTuP CHANGE SWITCHES

Changing from Detail Printing to Group Printing

In the example in Figure 41, the first report
is detail printed, (all cycles to List); the second
and third reports are group printed (no wiring to
LisT). Without setup change this would necessi-
tate the manual removal of the wire to List as well
as the insertion of a card cycles impulse to coun-
ter exit suppression to eliminate overprinting, as
shown in the deduction column of the second

(Deduction code and asterisk suppressed with short hammerlocks)

FiGURE 41.

DepuctioN REGISTER, DETAIL AND GrRouUP PRINTED

DEDUCTION REGISTER
| SR,
EMPL. No.
EMPLOVEE NAME oer. | cooen cove DEDUCTIONS
FRED ACKERLY 1 13 215 50
FRED ACKERLY 1 13 314 75
FRED ACKERLY 1 13 573 500
625
MILTON CARGIN 11100 334 35
MILTON CARGIN 11100 414 50
GERALD DEDUCTION REGISTER
GERALD 1.
GERALD EMPL. No.
ENPLOYEE NANRE [y cLock CODE
P
jggépn FRED ACKERLY i 13 215 6886 @
MILTON CARGIN 11100 334 B5 ©
GERALD DRISCOLL 11345 215 1136 =
36| i
5 a
DEDUCTION REGISTER . 334 J[635
334 85 »
EMPL. No. 215 165 =»
EMPLOYEE NAME po— l crocx CODE g; 2 gg :
FRED ACKERLY 11 13 625 334 135 *
MILTON CARGIN 11100 i85 2185 150 =
GERALD DRISCOLL 11145 135 215 Y00 &
JOSEPH DUHLMEIER 11150 i85 334 135 =
CLEMENT EDWARDS if170 65 414 50 =
PATRICK EGGLESTON 11175 100
WILLIAM FRISBIE 11220 i85
SOCRATES GLEZEN 11230 1i65
BERT GRAHAM 11245 i85
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report. The total of the group prints over the
amount printed from the first card of the group.
These wiring changes can be made automatically
by making use of the setup change feature of the
machine. There are many other uses of the setup
change switches to vary machine function from
one report to another, such as programming, ham-
merlocking, or counter clearing.

Wiring for Setup Change

Figure 42 shows wiring for this operation when
setup change switch 1 is changed from oFF to on.
1. Setup change hub 1 is wired to the immediate
pickup of pilot selector 1 and switch 1 is turned
ON. ’

o

4,,,;*"
23 24 25 26 27 28 29 30 31 32 33 34 35 36 37.38 42 A

4

2. All cycles, wired through the normal side
of this selector to wLisT, is eliminated when the
switch is ON.

3. The card cycles impulse, wired through the
transferred side of the pilot selector, reaches coun~
ter exit suppression when the switch is o, to pre-
vent printing of deductions from the first card of
the group.

More extensive changes can be made by wir-
ing the setup change hubs to one or more co-
selector pickups. The extent of the changes to
be made depends entirely upon the selector ca-
pacity available for making them.

45 46 47 48 49 S0 51 52 53 54 55 56 57 58 59 60 61 62 &3 64 65 &6
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TOTAL TRANSFER, NET BALANCE MACHINE
Total Printing from the Same Type Bars

More than one type of total may be printed
from the same type bars, without the use of selec-
tors. This operation is sometimes referred to as
total transfer, and is based upon the principle of
rolling totals, as they are obtained, from one coun-
ter to another.

Each total requires a separate counter. Only
the minor counter adds or subtracts from the
card, however. On the minor program change,
the minor total prints and rolls into the inter-
mediate counter. On an intermediate program
change the intermediate total prints and rolls into
the major counter. On a major program change,
the major total prints. Thus, the major total is
the sum of all the intermediate totals and the inter-
mediate total is the sum of all the minor totals.
This method of accumulating intermediate and
major totals provides substantial proof that if the
major total is correct, the intermediate and minor
totals which contribute to the major total are also
correct.

TRANSFER AND S. P. X CTRL. PLUS
Iooooooo:ooo:oo:oooo'

TRANSFER AND S. P. X CTRL. MINUS
Iooooooo.ooo.oo:ooool

W-X, 51-66

Transfer and S.P. X Control. Plus and Minus. These
hubs may be used on net-balance machines
only. They emit impulses under the follow-
ing conditions:

1. The transfer plus hub of a counter emits
an impulse whenever the total hub of that
counter is impulsed and negative balance con-
trol is not wired. If negative balance con-
trol is wired, transfer plus emits for plus
totals, and transfer minus emits for minus
totals. They are normally wired to the coun-
ter control hubs of receiving counters.

2. When the accounting machine is con-
nected to a summary punch, the summary
punch X control plus hub emits a summary
punch X impulse whenever the total hub of
that counter is impulsed. If negative balance
control is also wired, summary punch control
X plus emits an X impulse for plus totals,
and summary punch control X minus emits
an X impulse for minus totals. For summary
punch operations, these hubs are normally
wired to the summary punch control entries
so that X’s may be punched in summary cards
for plus or minus balances.

During MLP operations, counters2 A through
4B are internally controlled to clear when an
MLP-3 card passes the second and fourth sta-
tions. However, transfer plus and minus hubs
do not emit at these times.

Figure 43 illustrates the printing of minor, in-
termediate and major totals from the same type
bars. It is a group printed report with a minor
program on city, an intermediate program on
county, and a major program on state. All three
totals are printed from the same type bars, the
intermediate totals being indicated by one asterisk
and the major totals by two asterisks.

STATE COUNTY Ty SALES
1 1 1 100
Minor
2 200
Totals
3 95
395% Intermediate Total
e
2 . =0 Minor
2 49
Totaly
3 24
123 = Intermediate Total
518% =% Major Total
FiGure 43. PrINTING THREE ToTaLs — SaMmE TYPE

Bars

~
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Wiring (Figure 44)

1. Sales amount is wired from third reading
to counter entry 8A.

2. Returns are identified by an X punch in
Column 40. This column is wired from second
reading to the X pickup of pilot selector 2. A

23212526277829301!3?33343536373539041424344

card cycles impulse is wired through the normal
side of the pilot selector to the plus of 8A, and
through the transferred side to the minus of 8A.

3. Counters 8A, 8B, and 8D are controlled to
read out and reset on minor, intermediate and
major programs, respectively.

4546ﬂunsqslnszusssanu»wavuuuosa

—zs—-;o—msr READING—AQ HMR-LCK. N DIGIT SELECTORS co.sg\uctonvu's:—
o 0 0 0 0 0 ©0 o0 ©
&5 70 pc so-zsur U CHGY | N] T T I Y T TAI I I I I I I °‘|°\;\4\;\ .\
OOOOOOOOOOOOOOOOOOHIO2OI c O © e\; E b
5 ruNsm zouz :Nnv 4 43 3l 8 7 6 S 4 3 2 1 0 1112¢C
o o 0o 06 0 0 0 © ©o 0 06 o o O OoORO ! C Q
—cosnscron 1 I I 1 1-1 I 1 1 I I I \;\)12
o 0o 0o o O ° o o o oto [ Y ®
12 LP CONTROL X PU s PILO T smctoks s . ) w—
o O JO, 6 0 ¢jo © o © 0 ;0 © 0 O ONO || £ ©o © 0 o o © o O ]
g oy oPU
o o/gocCo g ©o 0 0 0 o0jo o O OOOOOOOOOOOOOOOO
—12 COMPAKING tmuv% ! 1PU AND COUPLING EXIT 1oy
] Q o © o o o o OOOOOOOOOOOOOOOO
—-_—2 7 7 mc EXIT 5. 10 15—
o o Q\\:} o\\;\oo o 0 00 0 060 00 O0O0O0 O0T0
o o o \\ @OOOOOOOOOOOONO
COMPARING mmr
o 0o o ©° ©o 0 o 0o 0 ¢ ©° OOOOOOOOOOOOCO
m ALPHAMERICAL mm mnv—w—u Dl —1c
OOOOOOOOOOOOOOOOOOOOO-, o ojo~oc]oTO OOOOOOODOOOTO
S— _NORMAL zonz ENTRY EE— ¢ O w— ic] &
o o o o o 0 0 06 o 0 o O oA ooﬂoioONO OOOOOOOOOOOONO
25 Ja=—snono READING T l 27
OOOOOOOOOOOOOOOOO O:O<OOCOODOOOOOODOOO°CO
65 70 75 80 S v
OOOOOOOOOOOOOOOOOO 020.2_0
25 30— THIRD READING J < g
] oVYouo
=
oo~ o
o jo
o—f
ofjo
3 ppLUS ER CONTRO L mmmremmpummmms P U § e
020 QP 29 67 67 4 ' p
SINIT COL. CTRL. = 25 4 "I .I ‘I ,1 a
ooy 07060 xogoxo
w O7%8
5o ag 3020 %ovofo
S NITTRTT] Ty e
1o g oyno ovo O
O.SELECTORS n o
OIOOOOOOOOOOOOOOOOTO o o
5 ! 6 7 [] PU
ONOOOOOODOOOOOOOOONO' (=} ) ©
coumn txn SUPPRESSION
OCOODOOOOOOOODOOOOCO i 1 :
COUNTER ENTRY st I I I T T -I 1 I:I 1.1 I 1 1
z o o o © s & 1 t §
uI I I I o I IllI I I 1 spe NEGATIVE nunc: TesT exm——————l
AA 0 0 O O ]o=so o O o oto ©o O
NB*AC: T
.13 0o 0 0 0 jowo
S LI BISITIT T ] o=
cc o © o ©
5 3P == THIRD READING =mmrmeem 4 0 m\ cl u EXIT
o 06 06 o © 0 0 0 0 06 0 0 0 0 O Wgo@u o ‘o|ooo
65 7s 80 < uo:\ CICA{ NTRY I
o 0o 0 0o o o 0o o o o o of E (50 © o o ¢ olo o
2 4 < oL et .
FFilao 0 0 ONQ ©ojo © o o'e ©,0 0 O
— CHANNEL ENTR H1OTAL — :
il P B [ 6] 4 II 21'&1 51“14 )
wil o6 0 o o o ol A 3y cioleloleiol el D
T T ;
23 24 25 26 27 28 290 30 31 32 33 34 35 36 I 38 I 40 4 2 4 U 45 46 47 48 49 50 S 52 53 54 55 56 57 58 39 60 61 62 63 &4 45 &

FIGURE 44.

TorarL TRANSFER — NET BALANCE



52 TYPE 402 ACCOUNTING MACHINE

4. The exit of 8A is wired to the exit of 8B
and the exit of 8B is wired to the exit of 8D.
Counter 8A is also wired to numerical print entry
23-30. Counter 8A is the only counter that will
add or subtract each individual card as it passes
the third reading station. Counters 8B and 8D
will add or subtract totals only as they are trans-
ferred from one counter to the other.

On a minor program, the total prints directly
from counter 8A, but it also transfers to the in-
termediate counter 8B, where it adds or subtracts
according to whether it is a plus or a minus. On
a net balance machine, a negative total is always
converted as it reads out, so a true figure will
always be transferred.

On an intermediate program, the intermediate
total prints from counter 8B, and also transfers to
the major counter 8D, where it will add or sub-
tract according to whether it is a plus or a minus.

On a major program, the major total prints
from counter 8D.

Transfer between counters is made over wires
connecting counter exits, when the counters are
impulsed to read out and reset.

5. When minor totals are transferred from
counter 8A they are either added or subtracted in
8B by wiring the transfer control plus of SA
to 8B plus, and the transfer control minus of
8A to 8B minus.

When intermediate totals are transferred from
counter 8B, they are either added or subtracted
into 8D by wiring the transfer control plus of
8B to 8D plus, and the transfer control minus
of 8B to 8D minus.

6. Since the report is group printed, printing
from 8A counter exit must be suppressed during
detail print cycle. This is done by wiring a card
cycles impulse to the counter exit suppression of
8A. Counter exit suppression wiring would not
be necessary if the report were to be detail printed.

7. Negative totals in all three counters are con-
verted to true figures.

8. Each counter used is wired for carry-back,
because each is wired to subtract.

9. Program controls are wired normally.

10. One asterisk is printed for intermediate
totals by wiring the asterisk symbol 2 to print
entry 31. Two asterisks are printed for major
totals by wiring asterisk symbol 3 to print entries
31 and 33. The asterisk in 33 is prevented from
printing on an intermediate total by wiring the
intermediate total program exit to the immediate
pickup of the hammerlock control and by raising
the long hammerlock lever for type bar 33.

Credit symbols are printed for all negative to-
tals by wiring the credit symbol exit of all three
counters to print entry 32. When counter exit
is suppressed, the corresponding credit symbol exit
is also suppressed.

Total Printing from Different Type Bars

Minor, intermediate and major totais can be
total-transferred and also total printed from dif-
ferent type bars. The difference between the wir-
ing for this and the previous example is that the
counter exits of transferring counters must be
wired to counter entries of receiving counters.
Wiring from exit to exit would cause detail or
total printing in three places, from any one coun-
ter.

Wiring (Figure 45)
1. The field to be added is wired to 8A entry
and the counter is impulsed to add.

2. Minor, intermediate and major program
starts are impulsed.
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3. The minor total prints from type bars 27-30
from 8A exit. The intermediate total prints from
type bars 32-35 from 8B exit. The major total
prints from type bars 37-40 from 8C exit.

4. 8A exit is wired to 8B entry so that when
the minor total is read out to print it can also
add in the intermediate counter 8B. 8B exit is
wired to 8C entry so that when the intermediate
total is read out to print it can also add in the
major counter 8C.
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5. Transfer control plus of 8A is wired to the
plus of 8B and the transfer control plus of 8B is
wired to the plus of 8C.

6. The intermediate counter 8B is adding minor
totals which will print unless suppressed. The
major counter 8C is adding intermediate totals
which will print unless suppressed.

7. Counters 8A, 8B and 8C are wired to read
out and reset on their respective programs.

8. The machine is wired to detail print.
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TOTAL TRANSFER, NON-NET BALANCE MACHINE

As explained under Subtraction, on a non-net bal-
ance machine, two counters are required to print
complement balances as true figures. While one
counter adds, the other subtracts; thus, one or the
other will always contain a true figure.

Total transfer on non-net balance machines re-
quires two counters for every program step, if
subtraction is involved. All counter exits will be
suppressed for negative balances, and only true
figures will be printed and transferred from one
set of counters to the other.

Since the transfer control plus and minus are
not active on non-net balance machines, another
method of adding or subtracting in the receiving
counters must be used. The negative balance
test exits for the minor and the intermediate coun-
ters are used to control the minor and intermediate
total program exits to the counter plus and minus
hubs. Thus, the minor total will add in the in-
termediate counter when the total is plus and
subtract when it is minus. Likewise, the inter-
mediate total will add and subtract in the major
counter according to the sign of the total, as
shown in Figure 47.

Wiring (Figure 46)

1. The field to be accumulated is wired to
counter entries 6A directly and 6B indirectly
through counter exits. Counter 6A will be the
original minor counter and 6B the alternate minor
counter. The original counter is the counter
wired to add or subtract according to the presence

or absence of a control punch. The control wiring
in the alternate counter is reversed.

2. A positive minor total will print from either
6A or 6B from type bars 26-30. The minor total
also adds or subtracts into the intermediate coun-
ters 8A and 8B.

3. A positive intermediate total will print from

termediate total will also add or subtract into the
major counters 8C and 8D.

4. A positive major total will print from either
8C or 8D from type bars 24-30.

5. Counters 6A and 6B are the only counters
that add or subtract information from the card.
X40 is wired from the second reading station to
a pilot selector pickup. A card cycles impulse
is wired through the transferred side of this selec-
tor to the minus of 6A and the plus of 6B, and
through the normal side of the selector to the plus
of 6A and the minus of 6B.

6. The minor total should be added in the
intermediate counter 8A if it is plus and subtracted
if it is minus. The plus or minus position of the
original minor counter can be determined by the
negative balance test exit of 6A. It is wired to
the D pickup of pilot selector 2. When the D
pickup is impulsed from a negative balance test
exit, the selector picks up and holds through the
first card of the following group. A minor total
program is wired through the transferred hubs
of the selector to the minus of 8A and the
plus of 8B, and through the normal hubs of
the selector to the plus of 8A and the minus

88 8C 8D

From
Brushes
N e 8A
+ + +
.\\/) Transfer of .\
L7 Positive
- / Ne — Min:r Totals - ./

x Positive

o+ rad e+

Transfer of /\/

— ¢ Ne ~

Ne - Intermediate
Totals

MINOR COUNTERS

1
Adds or Subtracts
on Every Card
l

INTERMEDIATE COUNTERS

8A Adds if 6A is +
8A Subtracts if 6A is —

i

MAJOR COUNTERS
i

8C Adds if 8A is +

8C Subtracts if 8A is —
1

Type Bars
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of 8B. Counter 8B is the alternate intermediate
counter.

7. The intermediate total should be added in
the major counter 8C if it is plus and subtracted
if it is minus. The plus or minus position of the
intermediate counter can be determined by the
negative balance test exit of 8A. It is wired to
the D pickup of pilot selector 4. An intermediate
total program exit is wired through the trans-
ferred hubs of the selector to the minus of 8C
and the plus of 8D, and through the normal points
to the plus of 8C and the minus of 8D. Counter
8D is the alternate major counter.

8. Negative minor totals are suppressed by wir-
ing negative balance test exit to counter exit sup-
pression. Since intermediate and major totals may
change their signs from plus to minus, or vice
versa, when receiving totals from lower order
counters, the negative balance test exits must first
be selected before impulsing counter exit suppres-
sion. The selectors are picked up by total program
couple hubs, which are explained on page 69.

9. All counters used are wired CI to C.

10. Counters 6A and 6B read out and reset
on a minor total program, 8A and 8B on an in-
termediate total program, and 8C and 8D on a
major total program.

11. Credit symbols are printed for negative to-
tals by wiring the minor, intermediate and major
asterisk symbol hubs through the transferred side
of pilot selectors 2, 4 and 5 (picked up from the
negative balance tests exits of 6A, 8A and 8C) to
numerical print entry 32 (split wiring). The as-
terisk symbol hubs emit a 10 impulse that can
be used to print CR symbols in even-numbered
numerical type bars. Because the selectors were
picked up through their D hubs, they will remain
transferred through any intervening summary
punch or carriage skip cycles.

12. The minor, intermediate and major pro-
gram starts are wired normally.

13. Counter detail printing for the first card of
each group is suppressed by wiring the minor first
card hub to hammerlock immediate pickup and by
raising the long hammerlocks for type bars 24-30.

CROSSFOOTING, NET BALANCE MACHINE

As many as three fields may be crossfooted on
the standard machine either from each individual
card or from a group of cards. (Additional cross-
footing may be done using MLP or special program
features.) The three fields to be crossfooted are
entered into three counters as the card passes the
third reading station. Three programs are used
in three-field crossfooting, the minor level for
crossfooting the first two fields, and the inter-
mediate level for crossfooting the total of the
first two fields with the third field. These two
crossfooting cycles occur at the rate of 80 or 150
cycles per minute. The major level is used to print
the result.

By impulsing major program start with a card
count, all three levels will be operative for every
card. The type bars must be prevented from ris-
ing during the two crossfooting cycles, and this is
one of the functions of the non-print hubs.

NON P
[o=]
Z, 43-44

Non-Print, When these hubs are impulsed, the
type bars will not rise, spacing will be sup-
pressed, and the machine will operate at the
rate of 80 to 150 cycles per minute.

If the print cycle is not needed for the first
card of a group (group indicate elimination),
the minor, intermediate or major first card
is wired directly to non-print.

To prevent printing and spacing on a total
cycle, a total program is wired directly to
non-print.

If printing is to be prevented for a par-
ticular card, the designating punch for that
card must be wired to the X or D pickup
of a pilot selector from the station preceding
the printing station. A card cycles impulse is
then wired through the normal hubs of the
pilot selector to non-print, to suppress print-
ing for NX cards, or through the transferred
hubs of the pilot selector to non-print to
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suppress printing for X cards. The X or
digit impulse itself cannot be wired directly

to non-print.
CC
[o]
L, 44

Card Count. This hub emits a 1 impulse as each
card passes the third reading station. It
may be wired to a counter entry directly or
through selectors to count cards, to numerical
print entry hubs to force printing of zeros
to the right, or to program start to cause a
program start for every card.

Wiring, Crossfooting

This example (Figure 48) shows three-field
crossfooting, adding two factors and subtracting
a third (A + B -C = R).

1. Field A is entered into 8A, field B into 8B
and field C into 8D. These three fields are also

wired from third reading to numerical print entry.

2. All three counter exits are connected to pro-
vide a path for rolling factors from one counter
into another. The exit of counter 8A is wired
to print entry to print the result.

3. A card cycles impulse is wired to add in 8A
and 8B, and to subtract in 8D.

4. Transfer control plus of 8A is wired to the
plus of 8B. Transfer control plus emits an im-
pulse, when the counter is plus, at the time the
counter is read out. Since 8A is read out on a
minor program, factor A will read out of 8A
and add in 8B.

Transfer control plus of 8B is wired to the
plus of 8D. Since 8B is read out on an intermedi-
ate program, the sum of A and B will read out
of 8B and add to a minus figure in 8D.

5. Detail printing from all counters is pre-
vented by wiring a card cycles impulse to counter
exit suppression of each counter.

6. If the balance in 8D is negative it will be

converted to a true figure by wiring the negative
balance test exit to negative balance control.

7. CI and C for counter 8D are connected.
This is the only counter subtracting.

8. 8A is read out and cleared on a minor pro-
gram, 8B on an intermediate program and 8D on
a major program.

9. Both printing and spacing for the minor and
intermediate program levels are suppressed, by
wiring the corresponding program exit hubs to
non-print. These two programs are used to cross-
foot A, B and C, and the operations will take
place at the rate of 150 cycles per minute.

The major program is used to read out the re-
sult from 8D. To print the total on the same
line as the printed amounts, major program is
wired to space control S, a more detailed discus-
sion of which will be found on page 69.

10. The credit symbol is printed for a negative
total by wiring the CR symbol exit of 8D to nu-
merical print entry 32.

11. All three programs are taken for each card,
by wiring a card count to major program start.
A major program is always preceded by a minor
and an intermediate progra rd

-~ Qionrn ¢ha Aa
angc an Hat 3 pidgiaili. JSinl wac dara

count hub emits a impulse enly at third read-

(lli’

-ing, the first card through the machine will not

print unless it is preceded by a blank card.

The blank card serves to break control when it
passes the third station, thus clearing out any
totals which may be standing in the counters from
a previous operation, and providing a print cycle
for the first punched card.

Crossfooting of three totals at the end of a
group may be done by wiring a comparing exit
impulse to major program start.

CROSSFOOTING, NON-NET BALANCE MACHINE

CrossrooTING (A 4+ B ~ C = R) on a non-net
balance machine follows the same wiring prin-
ciples as those used for net balance machines,
with two exceptions. First, since transfer control
plus and minus hubs are not available on non-
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net balance machines, the minor and intermediate
program exits must be used to impulse counters
that are receiving totals from other counters. Sec-
ond, if the result of crossfooting could be plus
or minus, two counters must be used for the major
total so that one of them will always contain a
positive figure for printing. This is explained
more fully under Non-Net Balance Subtraction.

Wiring, (Figure 49)

1. A is entered into counter 8A, B into coun-
ter 8C, and C into 8B and 8D. Counter 8A is
the minor counter, 8C the intermediate counter,
and 8B and 8D the major counters.

2. The minor counter 8A and the intermediate

23 24 25 26 27 28 29 30 %W 32 33 34 35 36 37 38 39 4l 42 43 44

counter 8C both add from the card. At the same
time, major counter 8B is impulsed to add, while
major counter 8D is impulsed to subtract.

3. The counter exits of 8A, 8B, 8C and 8D
are connected and are wired to numerical print
entry 23-28.

4. Factor A is added into counter 8C on the
minor program by wiring a minor total program
to the plus of 8C.

The sum of A + B is added into counter 8D
(which already contains — C) on the intermediate
program. The sum of A 4+ B is also subtracted
into counter 8B (which already contains 4- C)
on the intermediate program.

5. Detail printing from counters 8A, 8B and 8C
is suppressed from a card cycles impulse directly.
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Printing of negative balances from 8B is also sup-
pressed by wiring negative balance test exit to
counter exit suppression. Counter 8D must be
suppressed in the same way as counter 8B, but be-
cause the negative balance test exit of that counter
must also be used to control CR symbol printing
through a pilot selector, selection to the counter
exit suppression is necessary. The negative balance
test exit for 8D is wired through the transferred
side of the selector to suppress negative balance
total printing on the major program cycle. A card
cycles impulse is wired through the normal side
to suppress all other detail printing from the

printed amounts, major program is wired to space
control S.

7. The counters wired for subtraction, 8B and
8D, are wired for carry-back.

8. Counter 8A is wired to read out and clear
on a minor program, counter 8C to read out and
clear on an intermediate program, and counters
8B and 8D on a major program.

9. Credit symbols are printed for negative totals
by wiring the asterisk symbol hub 3 (10 impulse)
through the transferred hubs of pilot selector 2,
picked up from the negative balance test exit of
8D. Test exit 8D is used because, when the result

of A + B - C is negative, counter 8D will con-
tain the complement figure.

counter.

6. Total printing and spacing are suppressed for

'10. A card count wired to major program start
the minor and intermediate steps by wiring the

will cause all three program steps to be taken
for every card. A blank card must precede the
first card through the machine.

minor and intermediate program exits to non-
print. To print the total on the same line as the
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FIELD SELECTION

WHEN a choice must be made between different
fields on different cards, and the chosen field is
to be printed from one set of type bars or en-
tered into one counter, field selection is neces-
sary. This is accomplished by the use of selectors

rnqrrn"pr] ‘-\v an |r'pnt|+-v1ng ?nnr*]'\ in one n'F fl‘\p

SULNLIVLSG V) Sdd 2eSiival Yalsy pwarbas 222

cards. The ﬁeld in the X or the digit card is then
wired to the transferred row of the selector, the
field in the NX or no-digit card to the normal
row, and the common to the print entry or to a
counter entry.

Wiring, Numerical Field Selection (Figure 51)

1. Regular rate is wired from 35-37 of the NX
card to the normal side of co-selector 8, and
overtime rate from columns 38-41 of the X card
to the transferred side of co-selector 8. The
common side of the selector is wired to alpha-
merical print entry 34-37.

2. The co-selector is picked up as follows:

The controlling X is wired from second read-
ing to the X pickup of pilot selector 1. The
coupling exit of the pilot selector is wired to
the pickup of co-selector 8. The co-selector
will transfer exactly like the pilot selector. When
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the NX card passes third reading, both selectors
will be normal and the regular rate will print
from card columns 35-37. When the X card passes
third reading, both selectors will be transferred
and the overtime rate will print from card col-
umns 38-41.

Alphabetic Field Selection

Alphabetic as well as numerical information can
be field selected, in which case one pilot selector
and two co-selectors are required. One co-selector
is needed to select zone impulses and another to
select digit impulses. The selector used to select

zone impulses must be picked up from second read-
ing, and in time to select the 0, 11 and 12 (zone)
punches. Any identifying digit from 9 through 1
may be punched in the card and wired directly
from second reading to the co-selector immediate
pickup. The co-selector used to select the digit
impulses must be controlled from the coupling
exit of a pilot selector.

Wiring, Alphabetic Field Selection (Figure 52)

1. Zone impulses are selected by wiring col-
umns 70-74 of the digit card from second
reading to the transferred side of co-selector 8,
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and columns 65-69 of the no digit card to the
normal side of the same co-selector. The common
is wired to normal zone entry. The co-selector is
picked up from a control digit in column 40 wired
from second reading.

2. Digit impulses are selected by wiring col-
umns 70-74 of the digit card from third read-
ing to the transferred side of co-selector 6, and
columns 65-69 of the no digit card to the nor-
mal side of the same co-selector. The common
is wired to normal alphamerical print entry. The
co-selector is picked up from the coupling exit
of pilot selector 4. The same digit used to select
zone impulses may be used to select the digit
impulses. Column 40 is wired from second read-
ing to the D pickup of pilot selector 4.

Alphabetic and Numerical Field Selection

When alphabetic and numerical fields are to be
field-selected, the zone impulses do not need to be
selected because they can be controlled by zone

suppression.
Zsup
u

B, 41-42

Z SUP (Zone Suppress). These common hubs re-
ceive X, 12, all cycles, or card cycles impulses
to suppress zoning for all 43 alphamerical
type bars. An X or 12 may be wired directly
to z-suP to suppress zoning for all cards
punched X or 12. To suppress NX or no-12
punched cards, a card cycles impulse is wired
to z-suP through the normal hubs of a selec-
tor picked up on the X or 12. A comparing
exit may also be used to suppress zoning for
NX cards by wiring the DI through the X-R
(11-12) side of a column split to one side of
the comparing entry and the column con-
taining the X to the other side of the compar-
ing entry. The comparing exit is then wired

to z-sur. A digit may be used to control
zone suppression if it is first wired to the D
pickup of a pilot selector. A card cycles may
then be wired through the selector to z-sup.

Zone suppression is necessary whenever an al-
phamerical type bar is zoned from one column
and is impulsed to print numerical information
from another. Zero punches in the column wired
to zone entry would zone the type bar, thus caus-
ing the printing of a letter instead of a number.

As will be seen from the example in Figure §3,
the numerical 0 in the first field of an X card will
zone the type bars and the 3 punch in the second
numerical field of the same card will print the
letter T instead of the figure 3. This can be pre-
vented by impulsing z-sup, which eliminates such
interference by rendering the zone entries inoper-
ative for X cards.

Numerical

Field on

X Cards

Alphabetic Numerical

Field on  Field on

NX Cards All Cards
.t ¥

0 e Zone Eniry

X Card "3

~

FIGURE 53

Wiring (Figure 54)

1. The alphabetical field, columns 30-34, is wired
from the third reading station to the normal side
of co-selector 8, since this field is to print for
NX cards.

2. The numerical field, columns 35§-39, is wired
from the third reading station to the transferred
side of co-selector 8, since this field is to print for
X cards.
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FicurRe $4. FiELD SELECTION

3. The common of this co-selector is wired to
normal alphamerical print entry 31-35.

4. Type bars 31-35 are zoned by wiring directly
from second reading columns 30-34.

5. Cards from which the numerical field is to
print are X punched in column 40, which is wired
from second reading to the X pickup of pilot

ALPHABETIC AND NUMERIcAL FIELDS

selector 2. The coupling exit of pilot selector
2 is wired to the pickup of co-selector 8.

6. When printing from the numerical field, zon-
ing is suppressed by wiring the X in column 40
directly to z-sup, making it impossible for zone
punches in columns 30-34 to interfere with digits
in columns 35-39.
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CLASS SELECTION

Crass selection is necessary whenever a choice

must be made between several printing locations
wired from the same field in different cards. The
different classes of cards must be identified by

Y ar d

A Toite
A'S Or Gigils,

When a field is to be selected to one of two
printing locations, the field punched in the cards
is wired to the common of a co-selector, the nor-
mal to one set of print entry hubs and the trans-
ferred to another set of print entry hubs. Al-
though the information is punched in the same
columns of two types of cards, the printing loca-

s with the type of card being read.
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FiGure §6.

Wiring, Numerical Class Selection (Figure 56)

The hours in the NX card are regular hours,
and will be printed in the regular hours column
of the report. The hours in the X card are over-
time hours and will be printed in the overtime
hours column of the report.

Hours, punched in columns 69-71, is wired to
the common of co-selector 8. The normal of
the selector is wired to alphamerical print entry
34-36, and the transferred side of the selector to
alphamerical print entry 38-40. The selector is
transferred by wiring the X from the second

45 46 47 48 49 50 51 52 53 S4 S5 56 S7 58 59 60 &1 62 63 64 &5 66

NunmericarL Crass SELECTION

reading station to the X pickup of a pilot selector,
and from the coupling exit of that selector to
the pickup of co-selector 8.

Class Selection of Alphabetic Information

An alphabetic field may be selected by con-
trolling both the digit punching and the zone
punching. Split wiring to zone entry.is not pos-
sible because of the special characters that would
print whenever the alphameric type bars receive
a 12 impulse. Therefore, zone impulses as well
as numerical impulses need to be class selected.
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FiGure §7.

Wiring, Alphabetic Class Selection (Figure 57)

1. Normal zone entries 28-32 are wired from
second reading 30-34 through the normal side of
co-selector 6. Normal zone entries 37-41 are
wired from the same columns through the trans-
ferred side of the selector.

2. Alphamerical print entries 28-34 are wired
from third reading 30-34 through the normal side
of co-selector 8. Alphamerical print entries 37-41

ALPHABETIC CLASS SELECTION

are wired from the same columns through the
transferred side of the selector.

3. Both co-selectors are picked up from the
same digit in column 80. Co-selector 6 is wired
from second reading to pick up immediately, so
that the zone impulses may be selected. Co-
selector 8 is wired from the coupling exit of pilot
selector 1 to pick up on the following cycle so
that the digit impulses may be selected. Column
80 is wired to the D pickup of pilot selector 1.
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SPACE CONTROL

ALL printing is normally single-spaced, six lines
to the inch. In detail printing, two spaces are
taken before the first card of a group is printed.
In group printing, the minor total will print on
the same line as the indication and the intermediate
and major totals will each single space. One space
is taken before the first card of a minor group and
two spaces before the first card of an intermediate
or major group. Variations from this spacing may
be obtained by the use of the space control hubs.

= SPACE CTRL.
o 10 20 301

AA, 41-44

Space Control. Space control hub 1 will receive
an impulse to single space (6 lines to the
inch) ; hub 2 will receive an impulse to double
space (3 lines to the inch); hub 3 will receive
an impulse to triple space (2 lines to the
inch). The hub labelled S will receive an
impulse to suppress all spacing.

These controls take precedence over all
automatic spacing. If all printing is to be
double or triple spaced, an all cycles impulse
is wired to space control 2 or 3. If spacing
is to be varied for a particular card, an all
cycles or card cycles impulse is wired through
the transferred points of a pilot selector
picked up from the second reading station.
The X or digit cannot be wired directly to
space control.
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FiGure §9.

To vary the spacing for total printing, a
total program is wired directly to space con-
trol. To vary the normal spacing before the
first card of a group, the minor, intermediate
or major first card is wired du'ectly to space
control. '

Detail Printed ltems

Double or triple spacing all items (Figure 58).
Three items to the inch (double space) are
obtained by wiring a card cycles impulse directly
‘to space control hub 2. Two items to the
inch (triple space) are obtained by wiring the
card cycles impulse to space control hub 3. The
dotted line on the diagram shows the wiring for
triple spacing.

This wiring will not affect the normal spacing
for totals. If an all cycles impulse is substituted
for card cycles, the total would also be spaced
accordingly. '

Single, double or triple spacing under selector
control (Figure 59). All NX cards are single
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spaced. No wiring is necessary for this function,
since single spacing is normal.

All X75 cards are double spaced by wiring
column 75 from the second reading station to the
X pickup of a pilot selector. A card cycles impulse
is wired through the transferred side of the se-
lector to space control hub 2.

All X80 cards are triple spaced by wiring col-
umn 80 from the second reading station to the
X pickup of a second pilot selector. A card cycles
impulse is wired through the transferred side of
the selector to space control hub 3.

Space suppression (Figure 60). Spacing is sup-
pressed for all X40 cards by wiring column 40
from second reading to the X pickup of pilot
selector 2. A card cycles impulse is wired through
the transferred side of the selector to the space
control S hub. All other cards will space nor-
mally, that is, single space.
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-Total Spacing

Printing minor totals three spaces below the
last printed item (Figure 61). Normally a minor
total prints directly beneath the last printed item.
It may be made to print three lines below the last
item by wiring a minor total program to space
control hub 3. The spacing for the individual
cards is entirely independent of the spacing for
totals and may be varied by the wiring already
discussed. ‘

Dotted lines show the wiring for triple spacing
intermediate, major, and final totals.

Printing minor, intermediate and major totals
on the same line. Minor, intermediate and major
totals may be printed on the same line in one
machine cycle, by program couple wiring.

CC-GG, 42

Total Program Couple. Each of these hubs emits
an impulse at a specific program level. Hub
1 emits an impulse at the minor level, hub
2 at the intermediate level, hub 3 at the
major level, hub 4 at the fourth level when
special program is wired, and the aLL hub at
all levels. The impulses are of a slightly
longer duration than the total program exits,
beginning earlier and ending later.

Two or more program totals may be made
to print on the same line by joining their
couple hubs. If couple 1 is joined with couple
2 and in turn with couple 3, all three pro-
gram' totals will print on the same line and
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FIGURE 62.

on the same cycle. All minor totals are
printed normally, but when an intermediate
program change is recognized, both the minor
and the intermediate totals print in one cycle
instead of two, and they print on the same
line. By the same reasoning, a minor, inter-
mediate and major total may be printed in
one cycle and on the same line, upon detection
of a major program change.

When this method of total printing is
used, it is not possible to transfer totals from
one counter to another, because only one
cycle is taken to print all totals. Therefore,

45 46

47 48 49 50 51 52 53 54 55 56 ST 58 59 60 61 62 63 &4 &5 68

MINOR AND INTERMEDIATE TOTALS ON THE SaME LINE

the wiring must be from third reading to the
counter entry of each of the counters in use,
instead of from third reading to the coun-
ter entry of the minor counter and from the
exits of the minor counter to the exit of the
intermediate counter, and so on. Further-
more, counter plus and minus functions must
be controlled on a card cycle basis.

The wiring for printing minor and intermedi-
ate totals on the same line is shown in Figure 62.

1.

entr

The amount to be added is wired to the
y of 8A and to the entry of 8B. Both counters

are controlled to add from card cycles.



TYPE 402 ACCOUNTING MACHINE 71

6 0 000009000 0 o ofol}]t o o ololofolone
—SECOND READING ———————— 40 o FiRST CO | sxir 10 2 e
0o 0 0 0o o 0 0 0 0 © :BN Ao.ﬂ Mlloto o oZ0%o]oco
75 80 p=CON 5PLIT== o 1 VU e
o 0o 0 0 0 © 0o o o ofoxol oroO N 020 © 020:0
— THIRD READING ————————40 9 3
o 0o 0 o c o o o o ofo oo o o]l ese o ovolo
75 0 ¢ x
o o 0o 0o ¢ o oo o ° ?|lodo o olo~0
0

e o o
L ALPHAMERICAL PRINT ENTRY
e 0 6 0 6 0o ¢ 0o O

° Qlwoso o oo o
IUMERICAL PRINT ENTRY 40 2 b1e=24
6o 0 6 0 0 0 0 0 0 0 R 2060 0 oo o
w—COUNTER EX|T s M CH STOPY 45 = H 3 4 f—prus
| $ |[Soro%o 032 oY 2
) L] o = 25 601
T oso%oxojozo
% I Srcab—miNU
v|fo9060%0CoZo
I I I I I I'DI I I : Tl ©
v 010020 owo o
—C O -SELECTOR S st z n o2
@ 0 o o o|lo 6 o ofto wililono o o ofo o

7 ]
@ 0 0 0 0|0 © o ONO

>
°
°
°
o
lo;o
°
o

0 0 0 0 o0 0 0 0o(¢o
—COUNTER ENTRY se—

THITIMIT]
LITTIRIIT]

N
o o
o o
o o
o o
O=—0
O——0

AL o o o

o
L ooooo——oII

cc o 0 0o 0 o o
== THIRD READING mmmreermrer—es 4 01 INTER 2 f——
00000000006 DD!OOOOOOOO
75 023 < MAJOR 3
o 06 0 006 0 06 0o 0o ofo £ |0 ©¢ © © 0 ojo o
o )y S,
#Fl€0 0 06 o o oalo o
—— CHANNEL ENTRY —}——
GG o o © o ©

o
cretes :I :I
HH o © 0 0 o o

45 46 @ 48 & 50 51 52

31 32 33 34 35 3 37 38 WO 4 2 8 u
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2. Counter 8A is read out and cleared on a
minor program change and counter 8B is read
out and cleared on an intermediate program
change.

3. The couple hubs of both levels are con-
nected, thus causing the minor and the intermedi-
ate totals to print in one cycle and on the same
line, whenever an intermediate program change
occurs.

4. Minor totals are wired to numerical print
entry 25-30. Intermediate totals are wired to
numerical print entry 33-38. Asterisk symbol hub
2 is wired to numerical print entry 39. The asterisk
will print only for intermediate totals.

5. Detail printing from counters 8A and 8B is
suppressed.

First Card Spacing

Normally the first card of a group prints two
spaces from the previous total when the machine
is wired to LisT. This spacing may be altered by
wiring first card control (minor, intermediate or

major) to space control (Figure 63). If the minor
first card is wired to space control 1 and the
machine is wired to LIST, one space instead of two
will be taken before the first card of the following

group.

Expanding Program Exits

There are 7 exits for each program level. The
number of exits may be increased by controlling
a co-selector from a couple exit and by wiring
all cycles impulses through its transferred hubs.
If one co-selector is used, the exits are expanded
from 7 to 12.

Wiring (Figure 64)

The couple exit hub for the minor program is
wired to the pickup of a co-selector. All cycles
impulses are wired through the transferred hubs
of the co-selector to expand the minor program
exits from 7 to 12. To expand intermediate or
major program exits, the co-selector is picked up
from the intermediate or major couple exits.
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MULTIPLE X SELECTION distinguished from the others by an identifying

punch. In Figure 65, quantities for six different

WHEN A single card field is used in punching transactions are punched in the same field of the
amounts or other quantitative data, for different card. Each transaction is identified by a signifi-
types of transactions, each transaction must be cant punch, five having X punches and one hav-
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ing no X. These distinguishing punches are used
to control the plus or minus functions of seven

counters.

A counter is required for each quantitative
column on the report. Each counter adds or sub-
tracts according to the requirements of the report
columns. For example, the on-hand total is de-
termined by adding the previous i
and returns, and by subtracting requisitions. Only
the X distribution and counter coupling wiring
is shown.

Wiring (Figure 66)

1. Pilot selector 1 is picked up from an X21
representing an old balance card, pilot selector
2 from X24 representing receipts, pilot selector
3 from X25 representing returns, pilot selector 4
from X26 representing requisitions, and pilot se-
lector § from X22 representing minimum inven-
tory. These columns are wired from the second
reading station.

2. A card cycles impulse is wired through the
selectors as follows:

Through the transferred side of pilot selec-
tor 1 to add old balance in 2B and 6A,
which are coupled.

Through the transferred side of pilot selec-
tor 2 to add receipts in 6B.

Through the transferred side of pilot selec-
tor 3 to subtract returns in 4A and 4B
which are coupled.

Through the transferred side of pilot selec-
tor 4 to add requisitions in 4A and 4B
which are coupled, and to subtract requisi-
tions in the on-hand counter 8A.

Through the transferred side of pilot selec-
tor § to add minimum inventory in 8C.
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Ficure 66. MurtipLE X SELECTION

A card cycles impulse is wired through the
normal hubs of each selector and is available out
of the normal side of selector § if a card does not
contain any X punch. It is used to add on order
cards in 8B.

3. A card cycles impulse is wired through the
transferred side of the first three pilot selectors to
add old balance, receipts and returns in the on-
hand counter 8A. A card cycles impulse is wired
through the transferred side of the fourth and
fifth selectors to subtract requisitions and mini-
mum inventory in the available counter, 8D. All
other cards add in 8D.
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MACHINE STOP wiring negative balance test exit to ma-
chine stop.

FMCH STOP To restart the machine, the stop light must first

0_0_01 be turned off by depressing the final total key.

S, 41-43 The start key may then be depressed to continue

the machine operation.
Machine Stop. Three common stop hubs may be

impulsed to stop the machine immediately Wiring (Figure 67)
and turn oN the stop light. 1. Minor total program is wired to machine
Some of the uses of these hubs are listed stop. This stops the machine before the total
below: prints.
1. Stop the machine before total printing 2. First card minor is wired to machine stop.
by wiring from a total program exit. This stops the machine before the first card of
2. Stop the machine before the first card a minor group.
of a group by wiring from a first card 3. NB-AC is connected. Negative balance test
minor, intermediate or major. exit of 8B is wired to machine stop. This stops
3. Stop the machine when a counter turns the machine at the end of the cycle whenever
negative by connecting NB-AC and by counter 8B turns negative.
X] © INV. F
2 0 0o 0o o o J A A O=+0 0 OJOCO © O 0 0 0 0 o 0 0 © 0o o0 oc¢Co ’
RY-io—‘J INLK SUP | IC—iC
! Oo+0 |0 ofJo.0loTo 0 0 0o o o © 0 0 0 0 0 o o ‘T‘
NI-OF l:l [T [t
O 0 ojog, Oio ONO O 0 0 06 0 0 0 o © 0 0 o OoNoOo
‘;’4 —5KIP TO < 2
B 10 0 o© UO ( 0fjoCco 0 0o 0 0 0 o0 o o 0 0 0 o ocCo
oD 1 o

020 o oooTo
3

030 o o

CARRIAGE

o
~
o

(o]
@
o

<
v
040 © oo o
o050 o oo o
o2
o ofo o
3 4 e | U § s C OUNTER CONTROL =y
-0 0
Qs ¢
o
z
e} 8

TEREEEOEOTVELE
i

II&'II

TRANSFER AND S P X CTRL. PLYUS
O 0 ©0 o o o'o o 1o ©o o
TRANSFER AND S P. X C'I'Rl. MINUS

PU
© ¢ o oo I 6o o0 o | o [} © 0 0o o
COUNTER EXH SUPPRESSIONM—

oo JITTINEITEI LTI

SPeSWE————————— NEGATIVINBALANCE TEST EXITT
AA OOOOO—’OOOOOOO0,0000!OOOO

44

G

N T

n o2 p—
O"OOOOOO

o

o

o
ERLOCK RELE

i
1

P LIST=rNON
o0—0 o—0
= SPACE CTRL.
5O 10 20 30

L FINAL TOTAL NBeACF——————— NEGATIVE BALANCE CONTROL F————
o o o O_I \K 0 0 0 Ole>s I ; : !
|- S 4 |N O R e 1o '
np ARG IR URNHEHRES!
—40d 2] 2 H INTER 2 CI CARRY EXMo— |
> 0 ogzo [ o0 $0 0 0 0 0 0fo © 0 0 0 0 0l0 0 0,0 0!'0 0 0 o
80a 3 3 ! : MAJOR 3 i C CARRY ENTRY ]
> o oZo Orl EElgo 0 0 © 0 ¢cfo o0 o 0 o o ©,0 o ©!o 0!0 o o o
4 4«0 o b  CRSYMBOL EXIT
k o fflao o o 0 o oJo © 0o 0 0 0 010 0 o0'o o:ooool
HANNEL ENTRY ~— ! : :
o o

R {TOTAL
] o] ' .
2 2] 67 6] 47 47 87 87 27 27 67 67 49 47 89 o
ALl €Y CLES et
© o o o HAH <] S0 o Q¢ 0 o AI BI AI !I AI II AI .‘I CI DI ICI DI ‘Ci DI CI DI
] L) v

8 39 40 41 42 43 45 46 47 48 49 50 51 52 53 54 55 56 57 S8 59 60 61 62 63 64 65 66

FiGURE 67. MAcCHINE Stor



TYPE 402 ACCOUNTING MACHINE 75

RECOGNIZING NEGATIVE BALANCES whenever a counter changes from positive
to negative.

2. Change from detail print to group print
whenever a counter changes from positive

NorMALLY the negative balance test exit hubs
emit an impulse when a counter is negative on
a total program only. When NB-AC is con-
nected, they emit impulses on any cycle during
which a counter is negative.

to negative.

3. Stop the machine at the end of the cycle
during which a counter turns negative.
4, Cause a program to be initiated when-

NB=AC ter t tiv
O—-0 I ever a counter turns negative.
BB, 49-50 Wiring (Figure 68)

1. Counter 8A is adding NX cards and sub-
NB-AC (Negative Balance All Cycles). When the tracting X cards.

NB-AC hubs are connected, the negative bal- 2. NB-AC is connected.
ance test exit hub emits an impulse on every 3. The negative balance test exit of 8A is wired
cycle during which a counter is negative,” ., ;o

including zero balances. Some of the uses for

h hi i i 1 h
these hubs are listed below: The machine will group print as long as the

total in the counter remains positive and will de-
1. Change from group print to detail print tail print when the counter turns negative.
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SPLIT COLUMN CONTROL

WiTH split column control (Figures 69 and 70),
multiple punching in one column can be split
into two groups, between any two punching posi-
tions. It differs from normal column split (which
is always between 0 and X) in that the split may
be between 9 and 8, 0 and X, etc. The 1, 0,
11 split is standard, and 9 through 2 is optional.
They emit impulses at half after the number in-
dicated. For example, 9 emits an impulse between
9 and 8; 0 emits an impulse between 0 and 11.
These hubs are active on every cycle.

The split column control hubs are normally
wired to a selector pickup (immediate), making
the selector operate the same as a column split
device. For example, if the 1 is wired to a selec-
tor I (immediate) pickup, the C and N hubs of
the selector are common from 9 through 1, and
the C and T hubs are common from 0 through
12. Thus, zone impulses may be separated from
digit impulses punched in the same column. If
the 0 is wired to the selector I pickup, the C and
N hubs are common from 9 through 0, and the
C and T hubs are common for 11 and 12. Note
that this arrangement is the same as a normal
column split. A column may be split between
11 and 12 by using the 11 hub as a pickup for
the selector. _

When co-selectors or pilot selectors are con-
trolled to operate as column splits, selection of
carryback impulses, as shown in Figure 75, cannot
be accomplished because of a difference in drop out
between selectors and normal column splits.
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SUMMARY PUNCHING

SumMary punching is the automatic preparation
of one total card to replace a group of detail cards.
A total or summary card contains the identifica-
tion of a group and one or more totals accumu-
lated for that group. The primary purpose of
summary cards is to reduce the card volume and
thus accelerate the preparation of periodic reports.
When totals or balances are carried forward from
one period to another, as in stock status summary
or accounts receivable, the summary cards are
called “balance forward” cards.

Summary cards are generally punched during
the preparation of detail reports by a summary
punch machine, connected to the accounting ma-
chine by a cable, as shown in Figure 71.

The Types 513, 514, 517, 519, or 523 Sum-
mary Punch Machines may be used with the Types
402 and 403 Accounting Machines. The sum-
mary punch machine has a cable which must be
connected to the receptacle provided for it on
the accounting machine. When the control panels
on both machines are properly wired, the exits of
all the counters are made available on the summary
punch control panel. Only information intro-

duced into the counters of the accounting ma-
chine may be summary punched.

A card feed stop light will go on whenever
summary punching is started by the accounting
machine. It will remain oN and prevent further
operation of the accounting machine if for any
reason the summary punch operation is not satis-
factorily completed. Summary punching may be
selected by means of a setup change switch.

SP=SW
Oo—»0 |

AA, 49-50

Summary Punch Switch. These two hubs are lo-
cated on the accounting machine control
panel and must be connected for summary
punching. The two hubs may be connected
through the transferred side of a pilot or a
co-selector picked up by a setup change switch.
The purpose of this switch is to synchronize
the operation of both machines. If either ma-
chine runs out of cards, the operation stops
and the card feed stop light goes on.

FiGurRe 71. TyPE 403 ACCOUNTING MACHINE AND TYPE 519 SUMMARY PuNCH
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R-X, 49-50

Summary Punch Control. Summary punching
may be initiated on any program change by
impulsing the pickup (PU) hub, directly or
through selectors. If a total program exit is
wired to the pickup, and the summary punch
switch hubs are connected, summary punch-
ing will take place just before the total prints.
More than one type of total may be summary
punched in the same run.

When summary punching is initiated, the
advancement of the program will be delayed
until summary punching is completed, at
which time programming will continue and
totals will print.

There are twelve summary punch entries
from the accounting machine to the summary
punch. The entries on the accounting ma-
chine are identified by twelve summary punch
control entry hubs, and on the summary
punch, by the column splits. The entry hub
on the accounting machine is internally con-
nected with a corresponding 11-12 column
split hub on the summary punch, as shown
in Figure 72. Entry 1 is connected to the
11-12 hub of column split 1; entry 2 is con-
nected to the 11-12 hub of column split 2,
and so on. '

There are 8 standard and 2 optional column
splits on the Types 513, 514, 517, and 523 Sum-
mary Punch Machines. There are 12 standard
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FiGURE 72

column splits on the Type 519, of which the first
8 are connected to SP control entry 1 to 8.

The SP entry hubs receive SP X control—plus
or minus impulses for the purpose of punching an
identifying X for positive or negative balances.
The SP entry hubs may be used in any desired
sequence.

The SP X control hubs are not available on a
non-net balance machine. The identifying X must
be obtained on the summary punch through se-
lection.

Wiring, Net Balance Machine (Figure 73)

Wiring for the summary punch is included to
show the relationship between the two machines
when summary punching.

This example is identical with that shown in
Figure 24 but only the summary punch wiring is
explained.

1. The summary punch switch is turned on.

2. Summary punch control is picked up from
the minor program level. A summary card will
be punched for each salesman, since the minor
program start is impulsed every time a group of
cards changes from one salesman to another.

3. The summary punch X control minus of §A
is wired to summary punch entry 1 for the
purpose of identifying credit balances summary
punched from that counter with an X. The X
impulse can be obtained on the summary punch
from the 11-12 hub of column split 1. If debit
instead of credit balances are to be identified with
an X punch, the summary punch control plus
would be wired to SP entry 1. Any of the 12 en-
tries may be used, providing there is a corres-
ponding column split available on the summary
punch panel.

4. Counter 8A exits on the summary punch are
wired to punch columns 76-80. All but the units
position of 8A are wired directly to punch.

5. The units position of 8A is wired to column
80 through the 0-9 hub of column split 1. The
credit balance summary card will be identified by
an X punch in column 80.

6. Salesman number is wired to 4C.

7. The salesman number will be used to identify
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the summary card, and hence must add in the
counter only once for each salesman. Minor first
card is wired to 4C plus, causing the card to add
on only the first card of the group.
8. Counter 4C is cleared on every minor pro-
gram. Printing of the group indication is sup-
pressed on the total cycle.

9. Counter 4C exits on the summary punch
are wired to punch columns 54-56.

Wiring, Non-Net Balance Machine (Figure 74)

Printing credit balances in true figures on a
non-net balance machine requires the use of two
counters, so wired that one of them will always
contain a positive result. Printing of complement
balances can be suppressed on the accounting
machine without selection. The punching of com-
plement balances on the summary punch, how-
ever, must be eliminated by selection. Since the
transfer and SP control plus and minus hubs are
not active on the non-net machine, the identifying
X must be obtained from the summary punch
panel.

1. The summary punch switch is wired on.

2. Selector 1 on the summary punch is picked

up from the complement 9 of the original counter
8A.

3. If counter 8A is negative, punching will take
place from 8B. If 8A is positive, punching will
take place from 8A. Therefore, counter 8A is
wired through its normal hubs and 8B through
its transferred hubs to punch.

4. A 0 - X impulse is wired through the trans-
ferred side of selector 1 and to the 11-12 hub
of a column split to eliminate the zero. The units
position of the counter is wired to the 0-9 hub.
Whenever the balance is negative, as determined
by 8A, an X will punch over the units position.

5. Salesman number is wired to counter 4C.

6. Counter 4C is wired to add the first card of
each group only.

7. Counter 4C is cleared on each minor pro-
gram and total printing is suppressed.

If summary punching is not eliminated for
zero balances on a non-net machine, 9’s (com-
plement of 0) will punch in the summary card.
To punch zeros instead of 9’s another selector is
needed on the summary punch, through which
constant zeros are selected when both the original
and alternate counters are negative.
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Elimination of Zero Balance Summary Punch

Elimination of summary punching for zero bal-
ances may be accomplished with certain limita-
tions on the standard machine. If the result in a

45

ing

46 47 48 49 50 51

counter is a zero balance, all positions of the coun-
ter stand at 9 as shown in the example below.
After 72 is subtracted from 125 in a 4-position
counter the result is 2 just prior to the carry-

-

82

52 53 54 55 56 57 S8 59 60 61

62 63 64 65 66

Summary PuNcH ELIMINATION oF ZERO BALANCES
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back, and §3 just after carry-back. The 1 is carried
back immediately after the 12 position of the card
passes the reading brushes.

Problem Counter
+ 125 0125
- 72 9927
(1) 0052
1 Carry-back
0053
- 53 9946
000 9999 Test for Zero
0000 Carry Time
9999

Note that a carry-back does not occur for a
zero balance. When the complement of 53 is
added to a plus 53, the result standing in the
4-position counter is 9999 before the time that
the carry-back would normally occur. When all
the wheels of a given counter stand at 9, a path
for an X impulse is created from one end of the
counter to the other by way of the CI and the C
hubs of that counter. Thus, a zero balance may
be determined by wiring an X through the CI and
C hubs of a counter to a selector pickup. The se-
lector can then be used to control the summary
punch PU.

Wiring, Zero Balance Elimination {Figure 75)

1. The CI is wired to the common of one col-
umn split and the C to the common of another
column split. The 0-9 hubs of each column split
are connected with a wire. This wiring will take
care of normal carry-back through the 0-9 and
common hubs of the column splits.

2. The DI hub is wired through the normal
side of pilot selector 4 picked up by a split col-
umn control 11 to eliminate a 12. From the
pilot selector the DI is wired to X-R of a column
split to eliminate the digits 9 through 0. The
resulting X will reach pilot selector 1 pickup
through the CI and C of 8A only if 9’s are
standing in all positions of the counter. Thus,
pilot selector 1 is transferred for zero balances.

3. The minor program exit reaches the sum-

mary punch pickup only when pilot selector 1
is normal. Pilot selector 1 will be normal when-
ever the balance is not zero in counter 8A.

4. Counter 8A is controlled to add NX40 and
subtract X40 cards. The card cycles impulse to
the minus hub of counter 8A is eliminated through
pilot selector 7 when a card is punched X in col-
umn 40 and the amount field (columns 36-40) is
either blank or punched zeros. Since the compar-
ing unit does not compare zero or blank positions,
a comparing exit will not be emitted and pilot se-
lector 7 remains normal. Thus, the card cycles im-
pulse is eliminated for X40 blank or zero amounts.
Unless this is done, zero balance summary punch-
ing would not be eliminated for zero balances ar-
rived at by subtracting zeros from zero balances
at the end of the group. For example, if a blank
card is subtracted in a 4-position counter, already
standing at 9999, the result would be:

9999 zero balance resulting from addi-
tion and subtraction

9999 zero subtracted last card of a group

8888 test made here for zero balance at
X time

(1)  carry 111 and carry-back (1)

9999

Since the X impulse originates before carry
time, it cannot get through the CI and C hubs
while the counter wheels are standing at 8. There-
fore, pilot selector 1, through which summary
punching is controlled, would remain normal and
summary punching would take place. The con-
dition is overcome by eliminating the subtraction
of blank or zero amounts punched X as described
above.

5. With the wiring description above, a card
would still be summary punched for counters
which had a zero balance as a result of no counter
activity.

The wiring numbered § has been added to over-
come this limitation. Impulsing the counter to
subtract on the first card, regardless of X-
punching, if the card is blank or punched with
zeros, changes the counter from 0000 (positive
zero) to 9999 (negative zero).
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Ficure 76. SumMmary PuncHING Two CLASSES OF ToTaLs
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Summary Punching More Than One Class of
Total

As many as three classes of totals may be sum-
marized on separate cards during the same opera-
tion. In this type of operation, the totals to be
summary punched must be selected on the sum-
mary punch control panel so that they punch in
turn, that is, minor first, intermediate second, and
major third. Otherwise, all three totals will be
punched whenever any one of them is punched.

The selection for summary punching three types
of totals is accomplished by wiring two 2-position
counters on the accounting machine, one to sub-
tract on the minor program, and the other to sub-
tract on the intermediate program. This will cause
one counter to stand at 99 after the minor pro-
gram and the other counter to stand at 99 after
the intermediate program. The left-hand 9 of each
counter can be used to control selectors in the
summary punch. The totals are then wired through
these selectors to punch.

The 2-position counters should be reset from
first card control, so that counter clearing and
counter subtraction will not take place at the same
time. These counters therefore subtract on a total
program and clear on the first card of the follow-
ing group.

A distinguishing X may be punched to identify
minor, intermediate or major summary cards.

v

Wiring, Summary Punching Two Cards
(Figure 76)

" 1. The summary punch switch is wired oN.

2. The minor and intermediate programs are
wired to summary punch pick up.

3. Counter 8A clears on a minor program and
8B clears on an intermediate program.

4, Counter 2A is wired to subtract on a minor
program. When a counter is wired to subtract and
nothing is entered from third reading, the coun-
ter wheels turn to 9 where they remain until
the counter is cleared. This counter exit will be
wired on the summary punch panel to control a
selector, which will be used to prevent both coun-
ter exits from summary punching at the same
time. '

5. Counter 2A is cleared on a minor first card
control. It cannot be cleared on the minor pro-
gram, because the counter is subtracting at that
time.

6. Selector 1 on the summary punch panel is
picked up from the left-hand 8 in a counter 2A.
The total in the minor counter is wired to punch
through the normal side of the selector and the
total in the intermediate counter is wired to punch
through the transferred side of the selector. Coun-
ter 2A stands at 00 when the minor total is sum-
mary punched and at 99 when the intermediate
total is summary punched.

7. An X punch will identify intermediate sum-
mary cards and NX will identify minor sum-
mary cards.



86

TYPE 402 ACCOUNTING MACHINE

PROGRESSIVE TOTAL PRINTING
TotaLs printed from counters without resetting
the counters are called “progressive totals.”
Counter resetting can be prevented by impuls-
ing the plus and minus hub of the counter at the
same time that the total hub is impulsed. This
wiring keeps the counter wheels from stopping
at zero and allows them to continue all the way
around to where they originally stood. For ex-
ample, if a counter contains the digit 6 and is
impulsed to clear normally, the counter wheel
turns from 6 to 7 to 8 and on to zero, where it
stops. However, if the plus and minus hubs are
impulsed, the stop at zero is suspended and the
wheel keeps turning until it reaches 6 again.
Although this feature is designed primarily for
printing totals without clearing the counter, it
may also be used for printing any common nu-
merical information such as a date. The informa-
tion is stored in a counter from a master card

Wiring (Figure 78)
1. The field to be added is wired to counter
entry 8B.

2. The totals are printed from 8B exit into
print entry 36-40.

3. Counter 8B is impulsed to add from the
card.

4. Since the operation is group printing, 8B
counter exit must be suppressed on the indicate
cycle.

5. A minor and intermediate program start is
wired.

6. Counter 8B is wired to read out on every
minor program change by wiring the minor pro-
gram exit to the 8B total hub. The counter is
prevented from clearing out by wiring the minor
program exit to both the plus and minus hubs
of 8B.

7. Counter 8B is reset on the intermediate total

Ficure 78.

and read out progressively whenever desired. program.
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RUN OUT BUTTONS AND SWITCHES

Non-Print Run Out Button

The non-print run out button, located on the
far end of the left side of the machine (Figure
79), may be depressed if for any reason (except
card-feed failure) it is desired to run cards out of
the machine without printing on the report. Cards
will run out only when the hopper is empty.

| (" noN PRINT
L RUNOUT

Ficure 79. Run Out BuUTTONs AND SWITCHES

Feed Interlock Start Button

The purpose of feed interlock is to stop the ma-
chine and prevent accidental total printing in the
event of a card feed failure, as shown in Figure
80. If a card fails to feed from the hopper to
position A, the machine stops, and the card feed
stop light goes on. At this point there are cards
in the hopper, no card at position A, and a card
at position B. The machine cannot be re-started
except by depressing the feed interlock start but-
ton, at which time card B runs out into the stacker.
Card B performs all normal functions except pro-
gramming.

The card in the hopper that failed to feed must
be corrected. Card B must then be placed in front
of the corrected card and the rest of the file and
inserted in the hopper. To restart the machine the
feed interlock start button (Figure 79) must be
depressed. On the run in, card B does not add,
subtract or print, but only compares. The opera-
tion for succeeding cards will be normal.

If it is not desirable to.continue the run, after
a card feed failure, it will be necessary to clear
the feed interlock before a new run may be started.
This is done by passing a blank card through the
machine.

Ficure 80. FEED INTERLOCK SCHEMATIC

Last Card Auto Total Switch

The primary purpose of the last card auto total
switch (Figure 79) is to provide a means of ob-
taining total program cycles on the run out, thus
permitting the automatic clearing of counters with-
out program control. When the switch is ON,
comparing exits are inactive and a major program
change is forced on both the run-in and run-out
regardless of control panel wiring. Detail print-
ing will not be suspended for MLP or heading
cards if the machine is set for group printing.
Carriage skipping, if initiated by one of the cards
being processed, will not he suspended. When the
switch is OFF, program control wiring will func-
tion in the normal manner. Whether the switch
is on or off, only those counters will be cleared
whose total hubs are wired to clear.

Gang Punch Switch

The gang punch switch (Figure 79) is used with
the Type 517 or 523 Gang Summary Punch only,
when these machines do not operate under their
own power. When the switch is turned oN, the ac-
counting machine will not operate but the gang
summary punch will, providing the cable between
the two machines is connected.

Hopper Stop Switch

The hopper stop switch is not a standard feature,
but it may be installed without charge. The pur-
pose of this switch is as follows: (1) When on,
the hopper stop contact is effective, and the ma-
chine will stop as the last card leaves the hopper.
Cards must be run out in order to print totals for
the last control group. (2) When oFF, the hopper
stop contact is ineffective, and the machine will
stop as the last card is read by the third reading
station. Totals for the last control group will print
automatically.
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SPECIAL PROGRAM

ON THE standard machine there are three types
of program starts, resulting in a maximum of
three total program cycles. When the minor pro-
gram start is impulsed, only one total program
cycle is taken. When the intermediate program
start is impulsed, two total program cycles are
" taken, and when major program start is impulsed,
three total program cycles are taken.

When the machine is equipped with a special
program device, any number of total program
cycles may be initiated for any one program start.
For example, four total program cycles may be
initiated by a minor start for the purpose of cross-
footing four minor totals or printing them one
underneath the other.

Four Minor Totals from the Same Type Bars

Four minor totals can be printed from the
same type bars by use of a special program and
other features.

M 1em e A | N O R senmmmsns | oy
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Special Program (Optional). When these two
hubs are connected, and any program start
is impulsed, the normal minor, intermediate
and major total program levels lose their
identity and become instead program steps,
1, 2,3, 4, 1, 2, 3, 4, etc., until a stop hub
is impulsed. When special program is wired,
an automatic space is taken for each step.

Channel Entry. Each vertical row of total pro-
gram hubs has a corresponding channel entry
hub. They are called channel entries because
they accept impulses to control the activity
of hubs immediately above them. Unless the
channel entry hub is impulsed, the program
exits above it will be inactive. When special
program is not wired, each channel entry hub
is internally connected, with an all cycles

impulse, making available program exit im-
pulses at each of the program levels. When
special program is wired, this internal connec-
tion is broken so that the channel entry does
not receive an impulse unless externally wired
from all cycles. This arrangement permits
selection of one channel for the first 4 steps,
another channel for the second 4 steps, a
third channel for the next 4 steps, and so on.

Stop Minor, Intermediate, Major. More than one
program cycle may be taken for each of the
three program starts. For example, four pro-
gram cycles may be taken for minor, two for
intermediate, and two for major. When a
change occurs in minor programming, four
program cycles would be taken; when a
change occurs in intermediate programming,
six program cycles would be taken; when a
change occurs in major programming, eight
program cycles would be taken. In this case
two channels would be necessary. The first
channel would be operative for steps 1 through
4 and the second channel would be operative
for steps 5 through 8. Step 4 of the first chan-
nel would be wired to minor stop, step 2 of
the second channel would be wired to inter-
mediate stop, and step 4 of the second channel
would be wired to major stop.

When more than one program stop is im-
pulsed, program stopping and counter clear-
ing cannot be wired from the same program
hub. This is because minor, intermediate and
major stop hubs are common internally when
minor program start is impulsed; intermediate
and major stop hubs are common internally
when intermediate program start is impulsed.
Therefore, in the above example, two addi-
tional channels (wired exactly like the first
two) are necessary to provide impulses for
counter clearing. Steps 1 through 4 of the
third channel would be used to clear the
minor counters, steps 1 and 2 of the fourth
channel would be used to clear the inter-
mediate counters, and steps 3 and 4 of the
fourth channel would be used to clear the
major counters.
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Wiring (Figure 81) 7. The minor program start is impulsed, and
1. The field to be added is wired to four coun- machine takes four cycles before it is stopped.

ters. Step 1 is wired to read out and reset counter 8A;
2. The exits of the four counters are connected step 2 to read out and reset 8B; step 3 to read

and wired to print entry. out and reset 8C; and step 4 to read out and
3. Counter 8A adds X35 cards, counter 8B reset 8D, and to minor stop.

adds X37 cards, counter 8C adds X39 cards, and Spacing for these totals may be altered by im-

counter 8D adds all NX cards. pulsing the space control hubs.

4. All four counter exits are suppressed on the
read cycle.
5. The special program is wired.

8. Program steps are stopped by wiring the last
program used (step 4) to minor stop.
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TYPE 402 ACCOUNTING MACHINE 1

Five-Field Crossfooting

Five or more fields may be crossfooted from a
single card by the use of special program. The
crossfooted factors may be added or subtracted.

This example demonstrates how extra cycles
beyond four may be taken for minor program
start. Although a card count is wired to minor
program start so that five steps will be taken for
every card, a comparing exit impulse can be used
so that the five steps can be taken for a group
of cards. Thus crossfooting may be done on every
card or at the end of a group of cards.
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Bus Hubs. There are two independent rows of
bus hubs, each row having four common
hubs. When an impulse is entered into one
of them, it is available from each of the
remaining three hubs. Likewise three differ-
ent impulses entered into three hubs will be
available out of the fourth hub.

Bus hubs are used to avoid split wiring.

Wiring (Figure 82)

1. The five fields are added into the counters
as shown. They are also wired to print.

2. A reads out of 6D and rolls into 8A to add
to B. A + B reads out of 8A and rolls into 8B
to add to D. A + B 4+ D reads out of 8B and
rolls into 8C to add to C. A + B + C + D
read out of 8C and rolls into 8D to add to E.
A + B 4+ C 4+ D + E reads out of 8D to print.

3. CC is wired to minor program start.

4. The special program is wired; therefore, once
the program start is impulsed, the program levels
begin stepping off 1, 2, 3, 4, $, 6, etc., until they
are stopped by an impulse to minor stop.

5. An all cycles impulse must be wired to the
channel entry hub corresponding to the vertical
row of total program hubs to be used. If four
or less cycles are desired, the all cycles impulse
can be wired directly to the channel entry hub.
If more than four cycles are desired, as in this
problem, a pilot selector must be used to control
the all cycles impulse so that it reaches one channel
on the first four steps and another channel on the

second four steps. To do this, the asterisk sym-
bol (10 impulse) hub for the fourth level is wired
to the digit pickup of pilot selector 1. When the
fourth step has been reached on the minor pro-
gram, pilot selector 1 is impulsed, and transfers
on the fifth cycle.

6. The pilot selector will be normal for the
first four steps, and an all cycles impulse is directed
to the first channel entry on the left. The hubs
immediately above this channel entry will be ac-
tive at their respective levels on the first round
or for steps 1 through 4.

7. The pilot selector will be transferred for the
fifth step, and the all cycles impulse is directed
to the next channel. The hubs immediately above
this channel entry will be active for their respective
levels, on the second round, or the fifth through
the eighth steps.

8. All cycles is wired to channel entry 6. Pro-
gram steps 1, 2, 3, and 4 are split-wired through
the normal side of pilot selector 1 to non-print.
Program step 1 will emit for programs 1 and §
but since pilot selector
non-print is impulsed only on programs 1-4. When
non-print is impulsed, printing and spacing are
suppressed.

9. The card cycle is wired to counter exit sup-
pression of all five counters to render counter
exit wiring inoperative during the card reading
cycle. If counter exit suppression were omitted,
all the counters would accumulate the highest digits
punched in all five fields.

10. Counter 6D reads out and clears on step
1, counter 8A on step 2, counter 8B on step 3,
counter 8C on step 4, and counter 8D on step
§ via bus.

11. Step 5, being the last step in the problem,
is wired to minor stop, via the bus. The minor

transfers on the fifth step,

stop is used because minor program start initiated
the extra steps for the problem. If this hub
were not wired, programming would continue
indefinitely.

Crossfooting Ten Totals

For every four programs taken during a special
program operation, a separate channel is required.
An all cycles impulse must be wired to each
channel used. It can be wired directly to the
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- channel entry if only four steps are required. For
every additional four steps, a pilot selector is
needed to select the all cycles impulses to the chan-
nel entries, in turn. When ten cycles are required,
two pilot selectors are necessary, one to control
steps 5 through 8 and the other to control steps
9 and 10.

The wiring shown in Figure 83 is for a 10-field
group printed report. Whenever a program change
is recognized, the totals of all ten fields will
crossfoot on nine cycles and the grand total will
print on the tenth cycle before continuing with
the following group. Counter entry and exit wir-
ing is not shown, as it is the same as that shown in
Figure 82. However, on any crossfooting or total
transfer operation, the number of cycles may be
reduced by transferring more than one counter on
each step, but counter exit selection is necessary to
eliminate interference.

Wiring (Figure 83)

1. Minor program start is wired.

2. Ten counters are impulsed to add from card
cycles.
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3. Card cycles is wired to the exit suppression
of all 10 counters.

4. Receiving counters are impulsed to add trans-
ferred totals.

5. All cycles is wired through the normal side
of pilot selector 1 to the first channel. This chan-
nel will be operative for steps 1 through 4.

6. Pilot selector 1 is picked up from asterisk
symbol 4 (10 impulse at the fourth level). The
selector will be normal for the first four steps
and transferred for all remaining program steps
through the first card of the following group.

7. Asterisk symbol 4 is also wired through the
transferred hubs of pilot selector 1 to the D pickup
of selector 2. When symbol 4 emits an impulse
for the eighth step, selector 2 will be transferred
for step 9 and all remaining program steps through
the first card of the following group.

8. All cycles is wired through the transferred
side of pilot selector 1, and through the normal
side of selector 2 to channel entry 2. This channel
will be operative for steps 5 through 8 only.

9. All cycles is wired through the transferred
sides of pilot selectors 1 and 2 to channel entry 3.
Pilot selector 1 is picked up for step § and remains
transferred for all the remaining program cycles.
Pilot selector 2 is picked up for step 9 and remains
transferred for all the remaining program cycles.
The third channel will be operative starting with
step 9.

10. Pilot selector 4 is picked up from the as-
terisk symbol 1 hub, wired through the trans-
ferred hubs of pilot selector 2. When the asterisk
symbol hub emits an impulse on the ninth step,
pilot selector 4 will transfer for the tenth step.

11. All cycles is wired to channel entry 6. Pro-
gram steps 1, 2, 3, and 4 are split-wired through
the normal side of pilot selector 4 to non-print.
Since pilot selector 4 transfers on the tenth step,
non-print is impulsed for the first nine programs,
thus suppressing printing and spacing during the
crossfooting cycles.

12. The counters are impulsed to read out and
reset on specific programs as shown. The last pro-
gram used (step 10) is wired to minor stop.
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THE Tape-Controlled Carriage controls the feed-
ing and spacing of forms at high speed while
documents or reports are being prepared on Type
402 and Type 403 Accounting Machines. This
carriage is controlled by punched holes in a narrow
paper tape which exactly corresponds in length
to the length of one or more forms. Holes punched
in the tape stop the form when it reaches any
predetermined position. One of the punched holes
in the tape can be used to control the Accounting
Machine for taking page totals or to start overflow
skipping to the next form.

This carriage is standard on both the Type 402
and Type 403 Accounting Machines,

Flexibility in Form Design

The carriage will accommodate continuous forms
measured in 6ths of an inch up to a maximum
of 22 inches in length and 19 inches in width,
including punched margins. While forms of any
size within these limits can be handled by the
carriage, forms of standard sizes available from
the forms manufacturers can be obtained more
quickly and economically. ’

Forms can be designed to permit printing in
practically any desired arrangement. Skipping can
be controlled to 8 different sections of the form.
The number of sections can be increased by 3 as
an optional feature, or in some instances by re-
peated use of the same holes in the tape.

Variable Line Spacing and Uniform Skipping

Single, double or triple spacing can vary be-
tween lines as controlled by wiring on the control
panel. Thus, the heading section of a form may
be single spaced and the body section double
spaced.

When more than half inch (triple) spacing is
required, it must be controlled by the tape. Spaces
up to 3-2/3 inches between lines can be skipped

at the same rate of speed as normal spacing. This.

skipping is a smooth, high-speed advance of the
form similar to “ejection” in the Type 921

93

Automatic Carriage. Successive lines can be printed
up to 3-2/3 inches apart at the rate of 100 lines
per minute, the normal printing speed of the Types
402 and 403 machines.

Overflow Skipping

When one form is completely filled, it can be
ejected and the next form can be advanced to the
first printing line or to the first body line. This
“overflow skipping” is caused by sensing a punch
in a specific position of the tape, which starts ad-
vancing the paper to the required line on the
next form. If the last card of a group prints on
the last available detail printing line, the total will
print before skipping to the next form takes place.
Overflow is slower than other skipping, therefore,
it is desirable to reduce overflow skipping to a
minimum.

Page Totals

The overflow punch in the tape can also be used
to start other operations, if desired, before ejecting
the completely filled form. For example, a total
may be printed at the bottom of each page before
advancing to the next form.

Predetermined Total Line

Any class of total can be printed on a prede-
termined line, whether the form is completely
filled or not. For example, although only two or
three items have printed on a form, the total of
these items may be printed on a designated line of
the form instead of directly beneath the last item
printed.

Single Sheet Forms

Single sheet forms can be fed easily without
moving the carriage in any way. With tape con-
trol, each form can be advanced to any desired
line for printing. After one or more lines or sec-
tions have been printed, the form can be ejected
automatically.
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CONTROL TAPE
THE control tape (Figure 84) has 12 columnar
positions indicated by vertical lines. These posi-
tions are called “channels.” Holes can be punched
in each channel throughout the length of the tape.
A maximum of 132 lines can be used for control
of a form, although for convenience the tape
blanks are slightly longer. This will allow form
depths of 22 inches when using 6 lines to the

inch spacing, or 161 inchee wh gin o 9 limag

en the

...... or 161 inches when using the 8 lines

to the inch spacing device. All forms 22 lines in

depth or less are considered “short forms.” Using

6 lines to the inch, a short form is 3-2/3 inches

or less; using 8 lines to the inch, a short form is

2-3/4 inches or less. Round holes in the center

of the tape are prepunched for a pin-feed drive

in a tape sensing mechanism which controls the
carriage. The tape advances through the mechan-

ism in synchronism with the movement of a

printed form through the carriage. The effect is

exactly the same as though the control holes were

punched along the edge of each form when 6

lines to the inch spacing is used. All illustrations

in this manual are on the basis of 6 lines to the
inch.

Tape Channels

Channels are punched to control the following
functions:

First Printing Line Stop. Channel 1 is always
punched for the first printing line of a form.
This is the starting or “home” position.

First Body Line Stop. Channel 2 is always punched
for the first body line of a conventional two-
part form whenever heading cards are used.
Without heading control, channel 2 may be
used as a normal skip stop.

Note: When Channel 2 is used for the first body
line, it should be at least two lines after the
punch in Channel 1.

Normal Skip Stops. Channels 3 through 8 are
used to stop a form at one of 6 positions
after skipping has been started. They may be
used in any order or sequence. Three addi-
tional normal skip stops (9 through 11) may
be specified as an optional feature. A con-
trol impulse, such as X, digit, or comparing
exit, can be used to start skipping to any
position on the form. Other impulses that
can be used are first card (minor, intermedi-
ate, and major) and total program exits.

All of the above punches in the tape not
only stop skipping, but they can also serve
as interlock releases.

Overflow and Page Total Control. The 12th chan-
nel of the tape must be punched in a position
corresponding to the last printing line of the
form. This punch is normally used to cause
immediate overflow skipping but may also
be used to start a program to perform other
operations before overflow skipping takes
place. ’

This punch can be sensed only while print-
ing and not while skipping.

When head control is not wired, an over-
flow skip is made to the first printing line of
the next form (channel 1). When head con-
trol is wired, overflow skipping is made to the
first printing line if overflow page identifica-
tion is to be printed; if not, the skip is made
directly to the first body line (channel 2).

Interlock Release

Normally, the tape-controlled carriage stops the
feeding of cards through the accounting machine
during every skip regardless of its length. The
feeding of cards is resumed after the skip is com-
pleted, but at least one card cycle is lost for every
skip taken. This is called “interlocking” and its
primary purpose is prevent printing in flight
for skips longer than 3-2/3 inches. (This figure
is 2-1/3" for the 419 due to the increased speed
of operation.) If a skip is 3-2/3 inches or less, the
control panel can be wired to release the interlock
and thereby cause continuous operation of the
accounting machine. When the distance is more
than 3-2/3 inches, the machine is interlocked at
the start of the skip. However, the interlock may
be released at the time that the remaining distance
to be skipped is 3-2/3 inches or less. This feature
will reduce to a minimum the number of cycles
lost whenever long skips are required. (Figure 111
wiring 8-tape exit 3 to interlock release 1).

In designing forms, distances which are to be
skipped frequently should, if possible, be kept
within 3-2/3 inches for most efficient operation.
These distances may or may not be between 2
successive sections of a form. For example, in a
billing form with sections for soLp TO, SHIP TO,
and BoODY, skips may frequently be made over the
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Ficure 85. Tape PuncH

SHIP TO section, because there is no shipping ad-
dress. In this case it is desirable, for increased
operating speed, to make the distance from the
soLD To line to the BopY line 3-2/3 inches or less.

Tape Punching
A small compact punch (Figure 85) is pro-

vided for punching the tape. The tape is first
marked in the channels in which the holes are to
be punched. This can be done easily by laying
the tape beside the left edge of the form which
it is to control, with the top line (immediately
under the GLUE portion) even with the top edge
of the form. A mark is then made in the first
channel on the line which corresponds to the first
printing line on the form. When 6 lines to the
inch spacing is being used, the tape itself can be
used as a ruler and additional marks are made in
the appropriate channels for each of the other skip
stops and the overflow signal required for the
form. When 8 lines to the inch spacing is being
used, distances to be skipped between one section
and another should be measured by an ordinary
ruler which has an 8th scale. Each 1/8 inch of
the form represents a line indication on the tape.
Thus, if a skip is 1} inches, the skip represents
12 lines on the tape.

The marking for one form should be repeated
as many times as the usable length of the tape
(22 inches) will allow. Thus, the tape can serve
to control several forms in one revolution through
the sensing mechanism, thereby increasing the life

of the tape. Finally, the line corresponding to the
bottom edge of the last form should be marked
for cutting after the tape is punched.

The tape is inserted in the punch by placing
the line to be punched over a guide line on the
base of the punch and placing the center feed
holes of the tape over the pins projecting from
the base. The dial is then turned until the arrow
points at the number of the channel to be punched.
Pressing on the top of the punch, toward the
back, cuts a rectangular hole at the intersection
of a vertical and horizontal line in the required
channel of the tape. Under no circumstances
should the tape be punched with holes in more
than one channel on the same line.

After the tape is punched, it is cut and looped
into a belt. The bottom line is glued to the top
line by use of the section marked GLUE, after the
glaze has been removed by an ink eraser. If the
glaze is not removed, the tape ends may not hold
together. The center feed holes should coincide
when the two ends of the tape are glued together.

The last hole punched in the tape should not
be less than 4 lines from the cut edge, as approxi-
mately the last half inch of the tape overlaps the
glue section when the two cnds are spliced. If it
is necessary to punch a hole lower than 4 lines
from the bottom of the form, the tape should be
placed with the top line (immediately under the
GLUE portion) 4 lines lower from the top edge of
the form before marking the channels. To com-
pensate for this loss, the tape should then be cut
4 lines lower than the bottom edge of the form.

g
PI.A UTCH sioe

FIGURE 86. CARRIAGE FEATURES
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OPERATING FEATURES

Platen Clutch

When the arrow on the platen clutch is point-
ing upward, as shown in Figure 86, the platen is
engaged and can be turned manually only by
the vernier knob. To disengage the platen from
machine control, the platen clutch is turned to
the right. The platen can then be turned man-
vally by the platen knob.

Restore Key

The carriage is set at the start or home position
by depressing the restore key. This is done while
the platen is disengaged. Restoring is necessary
because the distance which each form travels
through the carriage, as it is being printed, is
measured by the tape. Starting from the first
printing line of one form, the tape moves in syn-
chronism with the form, until the first printing
line of the next form is reached.

Stop Key

Depression of this key stops the carriage opera-
tion instantly and the accounting machine at the
end of the cycle.

Space Key

When the accounting machine is stopped, a form
can be advanced by depressing the space key.
The form advances one space for each key de-
pression, regardless of the spacing for which the
space control is wired. The first form can be fed
into position by depressing the space key if the
platen clutch is engaged, but the platen clutch
should then be disengaged to permit restoring the
tape without advancing the form.

Platen Knob

The platen knob can be turned backward or
forward to position the form only when the platen
clutch is disengaged.
Vernier Knob

The vernier knob is used to obtain exact regis-
trations in relation to the horizontal lines. The
platen advances, thus lowering the printing on
the form, when the knob is turned counterclock-
wise. Turning the knob in a clockwise direction
will cause the printing to occur higher on the
form. In either case, the carriage tape is not

Ficure 87. INSerRTING TAPE IN CARRIAGE

affected and adjustments can be made while the
platen is engaged or while the machine is in oper-
ation.

Inserting Tape in Carriage

The cover of the carriage is tilted back to gain
access to the tape reading mechanism. The platen
clutch is turned to a disengaged position, and the
brushes are raised by moving to the left the latch
located on the side of the brush holder. With the
tape held so that the printed captions can be read,
one end of the loop is placed over the pin feed
drive wheel so that the pins engage the center
drive holes. The opposite end of the loop is placed
over the nearest half-circle guide piece. The ex-
cess slack is removed from the tape by lifting the
lever away from the notched bar and by moving
the guide piece unit to the right. The tape should
be just tight enough so that it will give slightly
when the top and bottom portions of the loop
are pressed together as shown in Figure 87. It
should not fit too tightly or the pin-feed holes
will be damaged.

After the tape is in position, the brushes are
pressed down and the cover is closed. The restore
key is depressed to bring the tape to its home
position and the platen clutch is turned back to
the engaged position. The carriage is then ready
to operate.

Tapes can be changed readily and used repeatedly
over a considerable period of time.
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Ficure 88.

Form Feed

As in a typewriter, the first form is placed on
the paper table and advanced into printing posi-
tion by turning the platen knob. The carriage
need not be moved in any way except for minute
adjustments in horizontal registration and vertical
alignment.

Platen

The carriage can be equipped with an IBM Pin-
Feed Platen device, or a solid platen assembly for
use with an IBM Forms Tractor or approved feed-
ing devices of other manufacturers.

The Pin-Feed Platen Device and the Forms
Tractor are described under Form Feeding Devices.

Either the pin-feed or the solid platen assembly
may be easily removed (Figure 88) by raising the
platen lock on the left side, pulling the assembly
to the left and lifting it from the platen bearing
housing. When the platen assembly is inserted, the
end with the gear wheel should be placed in the
slot on the right of the carriage, and the left end
should be dropped into the platen bearing housing.
The platen assembly must then be moved to the
right, turning it back and forth in order to fit the
platen drive key into the carriage drive mechanism.
The platen lock is then closed.

If pin feeding is not desired, the pins may be
made inoperative by turning the pin positioning
disc clockwise.

The removable platen sectors are either split
or tubular and are available in varying sizes to ac-

PLATEN ASSEMBLY

commodate forms of different widths. Split sectors
may be easily removed by loosening the sector re-
lease, shifting it to the right and pulling the two
sectors apart. To remove the tubular type of platen
sector, the left platen bearing and tightening nut
must be pulled from the shaft.

To operate properly with IBM form feeding
devices, forms with marginally punched holes
should be specified in accordance with the Recom-
mended Specifications for Forms Used with IBM
Form Feeding Devices (Form X24-5235).

Form Thickness Adjustment Device

The distance between the type bars and the
platen is adjustable, for thickness of paper stock
or for varying number of copies, by the use of
the form thickness adjustment device (Figure 89)
located under the covers between the brushes and

Dial

Dial Lock

Ficure 89. ForM THICKNESS ADJUSTMENT DEVICE
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the print unit. This device contains 7 notches
numbered from 0 through 6. When the dial is
in the 0 notch the type bars are 1/8 (.125) of an
inch from the platen. Each of the remaining
six notches add to the 1/8 inch distance by ap-
proximately the thickness of 1-1/2 cards. When
the dial is set to 6, the distance is increased to
approximately .178 of an inch. The dial should
be set wherever the best results are obtained. To
adjust for varying thicknesses, the dial lock is
pulled out and the dial is turned clockwise to in-
crease the distance between the type bars and the
platen, and counterclockwise to decrease the dis-
tance.

Paper Brake and Form Stop Device

In back of the platen is a paper brake device
(Figure 90) for adjusting the drag or tension on
the paper. As a part of the brake device there
are four form stop controls which stop the ma-
chine when the carriage runs out of paper. The
form feeds under the form stop controls. When

Ficure 90

the bottom edge of the last form passes the form
stops, all four form stops drop into slots as
shown, and the machine stops. The distance
between these stops and the printing line is about
ten inches.

Both paper brake and form stop control are

made operative, separately or together, by a lever
\Y/]'\An f;'\n lnve.r

at the leftr side of o
at the left side of the carriage. When the lev

is in the top notch, as illustrated, both the paper
brake and form stop are operative. When the
lever is in the middle notch, the paper brake
device is oFF and the form control is oN. When
the lever is in the bottom notch, the paper brake

and the form control are OFF.

Tension Adjustment

The drag on a form may be increased or de-
creased to obtain the best operation for a specific
form, by regulating the tension adjustment lever
located on the outside of the paper brake device.
The lever may be set in one of four positions above
the middle line on the dial to decrease tension, or
in one of four positions below the middle to in- .

crease tension.

Pressure Release Lever

When this lever is pushed backward, the feed
rolls are released so that the paper can be moved
freely around the platen. Pressure should always
be released when form feeding devices are in use.
Pressure should be applied when form feeding de-
vices are not in use.

Platen Shift

The platen may be shifted laterally a total of
5-3/4 inches to the left or right by turning the
platen shift wheel. This adjustment can be made

while the machine is in operation.
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- FORM-CONTROL -

SKIPPING is started by wiring on the control panel
and is stopped by holes in the tape. The control
panel wiring illustrated in the following examples
is based on the use of the Type 402 Accounting
Machine, and only that wiring is shown which
relates directly to the carriage operation.

The examples illustrate operating principles and
are not necessarily the only arrangements of tape
channel punching which can be used.

Short Form Skipping

Short form skipping describes the prepararion of
forms 3-2/3 inches or less in depth, as illustrated
in Figure 91. This operation can be used for any
type of form requiring skips of not over 3-2/3
inches. Printing of checks, address labels and many
other documents can be accomplished with short
form skipping.

Punches in channel 1 of the tape correspond to
the first printing line of each form.

Skipping for short forms can be started by a
comparing exit, card count, X, or digit impulse.
Skipping is stopped at the first line of each form
by the punches in the tape.

Forms of 3-2/3 inches or less in depth, requir-
ing only one line of printing from single cards,
can be prepared at the rate of 100 forms per min-
ute. This is made possible by the interlock suppress
switch on the control panel.

This method of operation can be used for skip-
ping from section to section if the sections are
3-2/3 inches or less apart, and printing for each
section is assured.

INLK.SUP
' O=»0

K, 45-46

Interlock Suppress. Normally all functions of the
machine are stopped until a skip is completed,
regardless of its length. This stop and the
re-starting to continue machine operation are
referred to as interlocking. However, a skip
of 3-2/3 inches or less may be completed
between printing cycles and does not require
interlocking. Likewise, any form that is 3-2/3

“inches or less irr fength-does not require-inter-
locking. If a form is 3-2/3 inches or less in
length, or if all skips on a longer form are
3-2/3 inches or less, interlocking may be
suppressed by connecting the interlock sup-
press switch.

—~SKIP TO—
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040
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090
0100
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M-W, 45-46

Skip to — D and 1. With the exception of skip-
ping from heading to body, which is auto-
matic when head control is wired, all skipping
is started before printing by impulsing the
D or I skip to hubs. The D hub should be
impulsed on one cycle to cause skipping be-
fore printing on the next cycle.

The following impulses must be wired to
the D hub:

a. X wired from preceding station to cause
skipping before an X card prints.

b. Digit wired from preceding station to
cause skipping before a digit card prints.

c. Comparing exit to D to cause skipping be-
fore the first card of the following group
prints. If a program intervenes, skipping
is delayed until after the total cycle.

An impulse to the I hub will cause immedi-

ate skipping. The I hub will not accept digit

impulses (9 through 12) since they would
cause skipping during card reading. The fol-
lowing impulses must be wired to the I hub:

a. First card Mi, In, or Ma wired to the 1
hub causes skipping before the first card
of a group prints.

b. Total program minor, int, or major wired
to the I hub causes skipping before the
total prints.
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E NOTE: This form is used to illustrate form to form skipping, but the design does not conform exactly
to the W-2 Withholding Statement currently in use.
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First Printing Line Stop (1)— punched for the first printing position on each form. It is the “home” position to which the
carriage restores for starting any form printing operation.

Ficure 91
c. Negative balance test exit. these hubs and a hole is punched in the tape in
d. Card cycles or all cycles through a selector the corresponding channel, a skip will take place

controlled by X or D for NX or ND to the position where the hole is punched in the
skipping. tape. For example, if hub 3 is impulsed on the

Each D and I hub is numbered, the numbers control panel and a hole is punched in channel
representing the channels on the tape. Eight chan- 3 of the tape, the impulse will start the skip and
nels are standard (1-8), and three are optional the hole in the tape will stop it. As previously

(9-11). If an impulse is introduced into one of described, channel 1 identifies the first printing
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line; -channel -2 the first body line -and- channel

12 the overflow. All other channels identify other
stops within the same form and may be used
interchangeably.

Wiring for Short Form Skipping (Figure 92)

1. Since the form is 3-2/3 inches in length,
interlock suppress is wired.

2. Social security number is compared and the
comparing exit wired to skip to 1D. It is un-
necessary to initiate a program start since totals
are not required. Each new group is identified
by a change in social security number and the
comparing exit resulting from this change will
cause skipping before the first card of each group.

If the information printed to the right of the
name is punched in a card preceding the name
card, spacing can be suppressed from an X or
digit in the name card.

3. The machine is wired to print every card.
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FiGure 92. SHorT ForM SkIpPING

SINGLE HEADING FORMS-

IN ANY operation in which heading and detail
cards are used (Figure 93), the machine can be
controlled to print the heading cards in the head-
ing section of a form and the detail cards in the
body section, as well as provide for overflow.

HEAD

x| b 1-J, 45-46

Head Control. Heading cards are usually identi-
fied by a significant punch, such as an X or
digit. The head control X and D hubs re-
ceive impulses to cause the following func-
tions to take place:

Print all heading cards.

b. Suspend all programming during printing
of heading cards.

c. Cause an automatic skip from the head-
ing to the body, before the first body card
is printed.

d. Make eleven card cycles hubs inoperative
during the printing of heading cards.

e. Activate the first card MB (minor body)
hub so that it will emit an impulse for
the first card of each minor group in the
body. Without head control wiring, the
MB hub is the same as the first card minor.
Head X or D should be wired from sec-
ond reading on the Type 402.

For head control on the Type 403, see Figure

111, wiring 5.

INTERLOCK RELEASE

o (<] Q

TAPE EXIT M-W, 47-48
o o 0o o o© o o o 9o

[+]

]

Tape Exit — Interlock Release. Each channel on

the tape has a corresponding tape exit hub
on the control panel. These hubs are active
as the hole in the tape is read by the carriage
brushes.
Each channel on the tape also has a corres-
ponding interlock release hub which may re-
ceive an impulse from a tape exit hub to
release the interlock providing the distance to
be skipped is 3-2/3 inches or less.
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-As--previously -described, if-forms-are 3=2/3

inches or less in length, the interlock suppress
is jackplugged and the channel releases are un-
necessary.

Without interlock suppression or interlock re-
lease, one or more cycles are lost for every skip.
To speed up the operation for forms longer than
3-2/3 inches, interlock may be released when
skipping from one point to another, if the dis-

tance between these points is 3-2/3 inches or less.

Any tape exit wired to any interlock release will
suppress the interlock between those two points.
For example, the interlock may be released from
heading to body by wiring the tape exit of chan-
nel 1 to interlock release of channel 2.

NI—-OF—|
[o o o
L, 45-47

OQverflow:

NI — OF — I Channel 12 on the tape is always
reserved for overflow control. It is punched
to identify the last printing line on the form.
When it is sensed, an impulse will be avail-
able out of the OF (overflow) hub. When
OF is wired to NI (non-indicate), overflow
skipping will be to the first printing line of
the next form (channel 1) when heading
control is not wired. When heading control
is wired, overflow skipping will be to the
first body line (channel 2). When OF is
wired to I (indicate) overflow skipping will
be to the first printing line (channel 1) to
allow printing of sheet identification. If head-
ing control is also wired, an automatic skip to
channel 2 (first body line) will follow print-
ing of sheet identification. In this manner,
the items which could not be accommodated
in the body of one form will print in the
body of the overflow sheet.

The OF hub emits an impulse only when
the hole in the 12th channel of the tape is
reached during a printing cycle. It will con-
tinue to emit impulses until ejection is com-
pleted. Impulses are not emitted by the OF
hub if the hole is passed while skipping.

When double or triple spacing in the body

of “theform; it may be" recessary to punch
the 12th channel of the tape one or two lines
higher than would ordinarily be the case for
single spacing.

In a simple detail printing operation when
minor page totals are desired, OF may be
wired directly to minor program start. When
this is done, NI or I should not be wired. If
page totals are desired on a predetermined
total line, OF is also wired to skip to I of the
appropriate channel. The ejection to the first
line of the next form is then accomplished
by wiring first card minor to skip to 1 L

Wiring for Heading Forms (Figure 94)

1. A minor program start is wired for customer
number.

2. All heading cards have an X in column 75
which is wired from second reading to head con-
trol X.

3. Counter 8A adds the charges and subtracts
the credits. CI and C are connected because the
counter is wired to subtract.

4. When the last printing line on the form is
reached, the OF hub emits an impulse because
channel 12 is punched at this point. OF is wired
to NI which causes a skip to the first body line
on an overflow.

5. A hole in channel § of the tape, in this ex-
ample, identifies the predetermined total line. Skip-
ping to the predetermined total line is caused by
wiring minor total program to skip to SI.

Whenever a skip before total is desired, the
minor, intermediate or major total program level
is wired to the particular skip to I hub identifying
the predetermined total line.

6. Counter 8A is wired to read out and reset
on a minor program.

7. Skipping from the predetermined total line
to the first line of the next form is taken care of
by wiring the MI (minor) first card to the skip
to 11 hub.

8. The distance between the first heading line
and the first body line is less than 3-2/3 inches.
Similarly, the distance between the first body line
and the predetermined total line is less than 3-2/3
inches. The distance between the predetermined
total line and the first printing line is less than
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3-2/3 inches. Interlock is released from heading
to body by a wire from tape exit 1 to interlock
release 2; from first body line to predetermined
total line by a wire from tape exit 2 to interlock
release 5; from the predetermined total line to the
first printing line by a wire from tape exit 5 to
interlock release 1.

When the hole in channel 1 is sensed, the inter-
lock for channel 2 is released. Therefore, when-
ever the skip to 2 is started, no interlock will occur.

When the hole in channel 2 is sensed, the inter-
lock for channel § is released. Therefore, when-
ever the skip to § is started, no interlock will oc-
cur.

9. The machine is wired to detail print.

Missing Heading or Missing Body Cards

When a program change occurs between head-
ing cards (missing body cards), the total pro-
gram is suspended and skipping occurs to the first
printing line of the next form (channel 1). When
a program change occurs between body cards
(missing heading cards), the total program is
taken and skipping occurs to the first body line
of the next form (channel 2). When a program
change occurs between body and heading cards
and the body card follows the heading card (miss-
ing body cards of one group and missing heading
cards of the other), the total program is suspended
and skipping occurs to the first body line of the
next form (channel 2).
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MULTIPLE HEADING GROUPS — OVERFLOW SHEET
IDENTIFICATION

Tue flexibility of the tape-controlled carriage

for controlling skipping is illustrated in Figure

95. Provision is made on the form for five sec-

tions in the heading and two sections in the body.

The first printing line is signalled by a punch
in tape channel i. The first line of the second
heading is identificd by a normal skip stop in
channel 3. Similarly, the first lines for shipping
instructions, terms, and miscellaneous data are
signalled by punches in channels 4, 5, and 6 re-
spectively.

Overflow Skipping. An overflow skip start 1s
always signalled by a punch in channel 12.
An overflow skip from a completely filled
form can be made to cither the first printing
line or the first body line of the next form.
Both of these lines are identified by punches
in specific channels (1 and 2). The particular
line to which an overflow skip is made is de-
termined by wiring the overflow switch. In
the illustration a skip is made to the first
printing line by wiring OF to I. When this
is done, the accounting machine automatically
takes one cycle during which information
stored in counters can be printed on the first
printing line. An automatic skip is then made
to the first body line.

Predetermined Total Line. After the last com-
modity is printed on the invoice, a minor
program change causes skipping to a prede-
termined total line. This line is identified by
a punch in channel 7. The overflow punch
is passed, but it is not effective during a skip-
ping operation. The minor total is printed
and the form is then skipped to the first
printing line of the next form.

For a billing form, all types of cards shown
may be present or any one or more of the
types may be missing. If the heading cards
are identified by a common X or digit, detail
cards may be identified as No X. An identi-
fication X in the first card for each scction
causes skipping to the proper position of the
form for printing in each section.

IC—IC
o o
iIc
o

K, 47-48; L, 48

Indicate Control — IC. When OF (Overflow)
is wired to I (indicate) the three IC hubs
each emit an all cycles impulse during the
first (sheet identification) cycle following an
overflow. All sheet identification information
must be printed from counters which must
be controlled to function as progressive total
counters. One of the IC hubs is wired to
total in order to read the information out
of the counter. The other two IC hubs are
wired to the plus and minus of the counter
to prevent it from clearing. All overflow
sheets will be properly identified by wiring
from counter exits to type bar entries.

The counter used for sheet identification
must also be impulsed from first card minor,
intermediate or major, depending upon the
type of control. It is cleared by the corre-
sponding total program exit. It should be
noted at this point that, if for any reason a
total is wired to print from the same type
bars that are being used to detail print from
second reading, second reading should be
wired through the transferred points of a co-
selector picked up by a 1st card impulse.

Ficure 95

1. First Printing Line Stop (1)— punched as for any form. On an overflow sheet, this line is used for indication printing (from

counters) before skipping to the first body line.

2. Normal Skip Stops (channels 3, 4, 5, 6)— used for the different types of heading cards. The first card of each group is iden-
tified by a different X or digit punch. These stops are made ineffective on an overflow sheet.

3. First Body Line Stop (2)— punched in channel 2. On an overflow sheet, a skip to this line occurs after the sheet indication is

printed.

4. Overflow (12)— punched in channel 12 to cause skipping to the first printing line of the next form. This punch is ineffective

when passed while skipping.

5. Predetermined Total Line Stop (7) — punched in normal skip stop channel 7 for printing totals.



108 TAPE-CONTROLLED CARRIAGE

z
o
<
S
-

. A1 B CONYRO | B ) 0| e D | Q) Y
© o© 0o cfjlo © 0 0o o o o
pr<iNouTf DPU
o © ©Zo oflc o 0 o o o o
IY pzolNOUT L") AND couvi
oo offo o o o
-
>

o
-

P
%
Z
/0

nmv ENIRV—AO —

o o o
4o
o o o

INI I I I;m?l:cstzu
LR v

—————
© 0 o ofto
]

!NY!V
o o

i
YIANSFER AN!
©
TlANS‘!l AND :

'

© 0 0 ONO|Oo—0—0~=0
COUNYIII

Y ettt | | § T e N ON P

o—o
IUI I I I—sucec‘ru
50 10 20 30

PP FINAL TOTAL
© o 0.

[

——STOP:
o{ oz oF

OaowoOowmO=-0
TOTAL

I I 38 40 4 @2 4 45 45 47 48 49 50 5! 52 S3 %4 55 56 57

Figure 96. MuLtirLE HEeapiNG GRoups

Wiring for Figure 96

1. All heading cards have a common X in col-
umn 80 which is wired to head control X from
second reading.

2. Minor program start is wired from compar-
ing exit.

3. In addition to the common X for all head-
ing cards, the first card of the shipping instruc-
tion group contains an X in column 79; the first
card of vIA contains an X in column 78; the terms
card contains an X in column 77; and the mis-
cellaneous data card contains an X in column 76.

These X punches are necessary to cause skip-
ping from one section of the heading to another.
A skip between soLp and sHIP is caused by wiring
X79 from second reading to skip to 3D. A skip
between sHip and via is caused by wiring X78
from second reading to skip to 4D. A skip be-
tween VIA and TERMS is caused by wiring X77 from

second reading to skip to SD. A skip between
TERMS and miscellaneous data is caused by wiring
X76 from second reading to skip to 6D.

4. Minor first card is wired to the plus of 8A
to add sheet identification information from the
first card of the group.

5. OF is wired to I to stop skipping at the
first printing line (sheet identification) on an over-
flow. This wiring also makes all three IC (indi-
cate control) hubs active on the indicate cycle
following an overflow.

6. IC (indicate control) is wired to the plus,
minus and total of 8A. The IC hubs emit im-
pulses on the indicate cycle after overflow and
cause the counter to read out without clearing.
Counter 8A is reset on a minor program. Print-
ing of the sheet identification information on the
total cycle is prevented by wiring minor total pro-
gram to counter exit suppression.

7. The minor program is wired to skip to 71
to cause skipping to a predetermined total line
identified by a hole in channel 7.

8. To release the interlock between each of the
heading skips, tape exit 1 is wired to the inter-
lock release of 2, 3, 4, 5 and 6, since the dis-
tance between the first printing line and the first
body line is less than 3-2/3 inches. When the hole
in channel 1 of the tape is sensed, the interlock
for 2, 3, 4, 5 and 6 are released. Therefore, when-
ever a skip to any of these channels is started, no
interlock will occur.

The distance from the first body line to the
predetermined total line is 3-2/3 inches. There-
fore, interlock is released by wiring tape exit 2
to interlock release 7. The distance between the
predetermined total line and the first line of the
next form is less than 3-2/3 inches. Therefore,
interlocking is released by wiring tape exit 7 to
interlock release 1.

9. Skipping from the predetermined total line
to the first printing line of the next form is caused
by wiring minor first card skip to 1. The wiring
shown does not cause counter 8A to clear when
there are missing detail cards. Programming is
suspended (head X wiring) between heading cards.
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iNVERTED FORM OPERATIONS

VoucHER checks, such as the one illustrated in
Figure 97, are known as inverted forms because
detail cards are printed first, followed by the head-
ing cards. This type of operation is necessary when
totals from the detail cards must be printed with
the heading information. In this example, check
identification and amount are printed with an ad-
dress on a check.

The control tape for an inverted form is punched
in tape channel 1 for the first printing line of
the first half of the form. Tape channel 2 is
punched for the first line of the address. This is

o
oo
m

not the body line, although the body line stop is
used. A normal skip stop is punched for the pre-
determined total line. Channel 12 is used for the
overflow;
when passed by skipping. Wiring a control panel
switch changes the operation of the machine so
that an overflow skip advances the form to the
first printing line of the next form.

a punch in this channel is ineffective

Overflow sheet indications can be printed on
the first address line of inverted forms. For this,
OF is wired to I to cause a skip to the first address
line where the indication is printed from counters.
A skip then occurs to the first printing line of the
next form.
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1. First Printing Line Stop (1)— punched as for any other type of form. Control panel wiring caused skipping to this line on

an overflow.

2. Overflow (12)— causes skipping over the check to the first line of the next form for listing overflow items.

3. Normal Skip Stop (5)— used for predetermined total line.

4. Body Line Stop (2)— used for first address line on inverted form.

FiGUure 97
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~#As-in - the--billing- application- previously -ittus-

trated, the number of sections into which the
form is divided can be increased in either the body
section, the check section, or both. Thus, com-
plete flexibility is available for designing voucher
checks and similar forms to meet practically any
requirements.

INV. F
Oo—0

J, 47-48

Inverted Form (Inv. F). Whenever body cards
precede heading cards, the form is inverted
and the INV-F (inverted form) switch must
be connected. When head control is wired,
automatic skipping always takes place from
channel 1 in the tape to channel 2. Nor-
mally, this skipping takes place whenever
there is a change from heading cards to body
cards. When the inverted form switch is o,
skipping is caused by a change from body
cards to heading cards. Similarly, the in-
verted form switch also operates the overflow
skip in the reverse manner. Normally, the
overflow skip is from channel 12 to channel
2. For inverted form operation, the overflow
skip is from channel 12 to channel 1. More-
over, when body cards are missing and a pro-
gram change is recognized between two sets
of heading cards, skipping takes place auto-
matically to channel 2.

Wiring (Figure 98)

1. All address cards have an X in column 80,
which is wired from second reading to head X.

2. The inverted form switch is connected, which
causes automatic skipping from body to heading.
3. Overflow is wired to non-indicate and causes
skipping over the check to the first line of the
next form, for printing overflow items. If over-
flow indication is desired, OF would be wired to

I and~the “information would be printed from a
counter on the first address line on the check.

4. The amount paid is wired from third read-
ing to counter 8A, from which it is detail printed
and total printed. Counter 8A is impulsed to add
from a card cycles which is active for body cards
only when head control is wired.

5. A program change is recognized between
body and address cards by the X wiring to in-
termediate program start. After the last body
item is printed, the intermediate program start is
impulsed, causing a minor and an intermediate
total program. On the minor program the total
of the amount paid is printed in the statement
portion of the form. Counter 8A is wired as a
progressive counter so that the minor total of the
amount paid field may also print on the interme-
diate program. The second printing takes place on

the check.

6. The intermediate program exit is wired to
skip to SI, which causes skipping to a predeter-
mined total line (check amount) before the in-
termediate total is printed. The second total is
identical to the first and represents the amount

of the check.

7. Counter 8A 1is cleared on an intermediate
program.

8. Vendor number is wired to the comparing
entry and the comparing exit to major program
start.

9. Skipping from one form to another is con-
trolled by a change in vendor number. Major
first card is wired to skip to 1I to cause skipping
before the first card of the following group is
printed. Major total program is suspended because
of head control wiring but major first card is not.

10. The interlock is released, for skipping from
any portion of the body to the predetermined
total line on the check by wiring from tape exit
1 to interlock release 5. The interlock is released



TAPE-CONTROLLED CARRIAGE m

23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 U 45 46 47 48 49 S50 S5 52 53 54 S5 S8 57 S8 50 60 &1 &2 43 64 65 &6
28 JOMEFIRST READING m— Og— FHMR-LCK. DIGIT SELECTORS CO-SELECTOR I PU'S
o o o 0 60 0 0 0 O 0O 0 0 0 0 o0 0o o O° O-D—O OLO A Q\ \ (\ \
&5 70 75 80fF Z SUPTSUCHG I I I I IAI I I I I I I \\Nt\ 8
0o 0o 0 00 000 OO OOGOGOGOOO O Jo—olozo 8 o Y o %
25 TRANSFER ZONE ENTRY ——— 40 4333 8 7 6 5 4 3 2 1 0 1112 C
o 0 0 06 6 o 0 0O 0 0 0 0 o o © o 0o 0 0o O ORo O\
~— 244 CO-SELECTORS L 1 1 1 1 1:1 I I I I I 1 \17
o oforto o o o]Jo o © o olo o o o olJo o o o110 o k<Y
—24 9 1" 12 e X P e PILO T SELECTORS s . P | e
o o fjoNCc o ©O o o o o |o 0O O O ONO o © o © o o © ©0 o o o o o o o 0
—24 S DPU DPU
o ofoco o ojlo o o o o0j0 o O o o |o©o oCo o o 0 0 0O © 0 0 0o o o©o o 0 0o o ©°
——24; COMPARING ENTRY 1Py AND COUPLING EXIT 1Py
o oo © O 0 0 0 0 e—p——p—o—e O O O O O O O o o 0 0 0 0 0o 0 o o O o o 0o o ©°
24 COMPARING EXIT 1 §— - 10 15—
o ol 3 ] U L TR R R QAT 0fo 0 0 0 © 0 0 06 06 0 0o 0 o ofo
4
o ofe \\\) J ONO O O 0O 0 0 0 0 0 0 0 0 O ONO
24 |
o oo o o 1 oco 0 o o o o o o o0 o o o o ocCo
25 =
o 0o o o© ofo 0 0 0 0o 0 o 0o o o o 0o o oTo
maem—25
o o o (3 fo]JoNO 0 O © O © © ©6 O O G O & ONO
25 F-skip 10 = 2
o o o @___?- \‘;'o<o oco 60 0 0 0 6 0 0 0 O 0 o 0 o(Co
5 QL. SPLIT™= 1 (C N
o o o N o020 oXo
=
25 < =
o o o o} o330 o Quo
s OH

o 0 6 6 0 0o O 0 0 0 0o O O ©
25—————— NORMAL ALPHAMERICAL PRINT

o o 0o 0O 0O 0o 0O 0 0O 0 0 0 0O O©

25 NUMERICAL PRINT E

El
o

OUNTER EXIT

[ THTTHITI I
ST TE BT TIT T D] DT TR || oozt 2| L L

COUNI'HR CONTRO | emmmmpmramsees: P Y §

gt zI;I_:I gl

o
<]

)
o
o
©
[~
Ic:o
®r O v
o o ©
o ©n &
]
0\3
o Gl
-l'Oo
o

CARRIAGE
RELEASE
o

TAPE EXIT

o7
I I SPLIT COL. CTRL
pogo 7060 r o8o

o]
CONIROL
ONOWOWO
ENTRY
O®O0®O~ONS
M

(=]

O-.SELECTORS

otTo olo o o o ojo o o o Oj0 o o oTo
5 é 7 ]
oNO 0]lo © 0 ©o o}Jo o o 0 010 0 O ONO o o ©o

o¢co ojo o o o oO}]O

NEGATIVE BALANCE
o o o0 o
NEGATIVE BALANCE

EEIRNUREREE
T

T I

(<9 -3
25 THIRD READING 401 INTER C1 CARRY EXIT———
o o o o 00000006 00 | s o o ooo!ooo.oo:oooo
65 70 80m < MAJOR C CARRY ENTRY '
o 0o 0 o 0 0o o o oooof e |50 o o o © o © 0,0 0 0,0 0,0 0 O O
AMOUNT PAID - o CR SYMBOL EXIT
® # |0 o o o o1o o o'o o:ooool
—— CHANNEL ENT :roul."f J
a| o o o o i o) of 27 29 5] 67 4§ + o] of
CYCLES ey Al sy clolclolelodcle
HH o o o o o0 o ;d b:b I} ()
73742526772‘?9303')2JJJ‘JSJOJIJCNJOAIJ)JJ“ 45 46 47 48 45 50 SI 52 53 54 55 S6 57 38 59 60 61 62 43 64 &5 60

Note: This diagram is for a Type 402, and the controls (steps 1, §, and 8) are wired from second and
third reading. If the wiring is to be applied to a Type 403, the controls should be wired from first
and second reading.

Ficure 98. INVERTED ForMm

during skipping from the total line on the check Missing Heading or Missing Body Cards (Inverted Form)

to the first address line by wiring tape exit § to When a program change occurs between head-
ing cards (missing body cards), the total program
is suspended and skipping occurs to the first ad-
dress line of the next form (channel 2).
first printing line by wiring tape exit 2 to inter- When a program change occurs between body
lock release 1. These distances are 3-2/3 inches cards (missing heading cards), the total program
is taken and skipping occurs to the first printing
line of the next form (channel 1).

When a program change occurs between body
11. Machine is wired to detail print. and heading cards and the body card precedes the

interlock release 2. The interlock is released dur-

ing skipping from the last heading line to the

or less and therefore interlock may be released.
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heading card (missing heading cards of one group
and missing body cards of the other), the total
program is taken and skipping occurs to the first
address line of the next form (channel 2).

SINGLE SHEET FORM FEEDING

MaNy business forms and documents prepared as
single sheets can be completed with prepunched
cards or with cards used otherwise for record-
keeping. These forms must be sufficiently flexible
so that they will bend around the platen without
the leading edge of the form catching the ribbon.
Sufficient heading space should be allowed so that
the tear bar may hold down the top of the form
before printing is started. Single sheets can be
inserted in the carriage by placing each form on
the paper table in back of the platen. Adjustable
side guides can be set to facilitate hand feeding of
each form. The first form is fed and positioned
manually. Each additional form placed on the
paper table is inserted manually and positioned
automatically to first printing line by depressing
the restore key. It is not necessary ever to raise

and lower the entire platen mechanism for any
sheet insertion.

For single sheet forms, a hole must be punched
in the tape three lines below the bottom edge of
the form. Any available channel can be used that
is not already used for other purposes. The rea-
son for this skip stop punch is to insure ejection
of the sheet out of the platen upon sensing a minor
program change. The feeding of the first card of
the next control group is stopped by wiring minor
first card to machine stop.

The tape must be cut 14 spaces beyond the
last hole punched to compensate for the distance
which a single sheet form must travel around the
platen before it can be advanced from the top
edge to the first printing line.

Depressing the restore key feeds the single sheet
form from the paper table to the first printing
line.

The first card of the next control group is fed
by first depressing the final total key to turn off
the machine stop light and then by depressing the
start key.



ACCOUNTING MACHINE,

TYPE 403 WITH MULTIPLE

LINE PRINTING FEATURE

Tue Type 403 will perform all the operations
possible with the Type 402, and in the same man-
ner. Moreover, a control panel wired for the Type
402 can be placed in the Type 403, to accom-
plish the same results.

In addition, the Type 403 provides for the
printing of three lines of alphabetic or numerical
information from a single card. To accomplish
this, an extra set of 80 reading brushes is provided
which is shown in the schematic diagram (Fig-
ure 99).

The extra reading station, labelled the first
brushes, is located between the hopper and the sec-
ond set of brushes. The other two sets of brushes
are in the same location as on the Type 402 and
retain the same names, that is, second brushes
and third brushes. Thus, with three sets of brushes,
a card may be read three times in succession.

The fourth station (not a reading station) is
used for printing the third line of a three-line
card.

Brushes

3d / \

Figure 99. PatH oF CARD THROUGH THE Type 403

Multiple Line Printing Card

Since the primary function of the Type 403 is
to print more than one line from a single card, it
is called a multiple line printing machine (MLP)
and the card used for printing more than one line
is called an MLP card. It is distinguished from
a normal card by 2 9, an 8 and a 1, 2, or 3 punch
in the same column of the card.

The card in Figure 100 is an MLP3 card and
is divided into three parts, part A containing the
name, part B the address, and part C the city
and state. Normally 24 columns of the card are

allowed for each, but these may be expanded, as
described under MLP Control Couple.

Path of the Card Through the Machine

The first line of a multiple line card prints at
station 2, the second line at station 3, and the
third line at station 4, as shown in Figure 101.
All normal cards (non-MLP cards) print at sta-
tion 3. '

Following the schematic diagram of the path of
the card through the machine, fields A, B, and C
from the card shown in Figure 100, are printed
as follows:

MLP Cards

Field A, 1st Line. Zone punches are read
as station 1 and type bars are zoned. Digit
punches are read at station 2 and field A
prints.

Field B, 2nd Line. Zone punches are read
at station 2 and the type bars are zoned.
Digit punches are read at station 3 and field
B prints.

Field C, 3rd Line. Zone punches are read at
station 3 and the type bars are zoned. Digit
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FIELD A

1 7|8 31132

No. | Mr John Henry Jones | 1328 Kenosha Avenue |Union City Pennsylvania

FIELD B

MLP

FIELD C

55(56 19

Ficure 100

punches are also read at station 3 and stored
in counters 2A through 4B. The digit punch-
ing is combined with the zoning at station
4 when the counters read out, and field C
prints. The use of the 24 counter positions
(2A through 4B) for storage of third line
digit punches, prohibits the use of these coun-
ters for the accumulation of any totals which
are not cleared before the next MLP card
is printed. The counters may be used for the
accumulation of detail totals between the
printing of MLP heading cards.

Normal Cards
Zone punches are read at station 2 and the
type bars are zoned. Digit punches are read
at station 3 and combined with the zone
punches to print alphabetically. Numerical
printing from normal cards is done from sta-
tion 3.

Card Feeding

In MLP operations, a card may be held up at
the first station between the 1 and 0 positions of
the card. This type of delay is necessary to pre-
vent overlap in zoning since the same type bars
cannot be zoned simultaneously from two differ-
ent cards—one card read at the first station and
the other at the second. Consequently, alphabetic
comparison between these two stations is imprac-
tical. Moreover, a comparing exit resulting from
numerical comparison (digits 9 through 1) can-

not initiate a program start until the card held
up at the first station moves past the 0, 11, and
12 positions. Hence, program start cannot be im-
mediate.

The delay in feeding may vary from one to
two cycles depending upon the types of cards be-
ing read and the relationship of one card to an-
other. For example, when an MLP2 card is read
at the second station, the following card is held
up one cycle if it is another MLP card, but it is
not held up if it is a normal card. This occurs
because an MLP card would ordinarily print the
first line on the next cycle while a normal card
would not, since all printing from normal cards
is done from the third reading station.

An MLP card is held up two cycles if the card
ahead is an MLP3 card, but a normal card is held
up one cycle. This occurs because an MLP3 card
requires two extra printing cycles to print the sec-
ond and third line during which a following MLP
card must be delayed to prevent overlap in print-
ing. In the case of the normal card, it is delayed
only one cycle so that it will not pass the third
station while the preceding MLP3 card is printing
the third line as it passes the fourth station. Even
though a card is held up for one or two cycles,
no actual time is lost if printing continues for the

card ahead.

All MLP1, MLP2, and MLP3 cards are delayed
one cycle when they follow a normal card. This
delay of MLP cards is necessary to permit a nor-
mal card to advance to the third station for print-
ing without interference from any MLP card be-
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OPERATION

PATH OF CARD PRINTING FROM CARD
=
/
=
/
! Zone punching from Field
= A zones the type bars.
! N\
NN I
"\ J \"y T
=
= Digit punching in Field A
= L is combined with zone
2\ punching for Field A, and
MR JOHN HENRY JONES Field A is printed.

Zone punching from Field
B zones the type bars.

MR JOHN HENRY JONES/
.

1328 KENOSHA AVENUE

Digit punching in Field B
is combined with zone
punching for Field B, and
Field 8 is printed. The
normal card following an
MLP3 card remains sta-
tionary at the first station
(between O and 1) as the
second line prints.

Digit punching for Fieid C
is stored in counters. Type
bars are zoned for Field C.

b

w0

MR JOHN HENRY
1328 KENOSHA AVENUE
PENNSYLVANIA

Digit punching and zone
punching for Field C are
combined, and Field C is
printed. The normal card
advances from the first to
the second station.

f'—dk’—“\

JONES

Ficure 101

hind it. An MLP 1 card followed by a normal
card will cause one high-speed feed cycle during
which no printing takes place. Feeding of the
normal card is not delayed, but a cycle is lost
because the MLP 1 card prints from the second
station while the normal card following it prints
from the third station. This cycle can be saved
if the information to be printed is punched in
field B instead of field A, and the MLP control
is punched 9, 8, 4 instead of 9, 8, 1.

MLP 4

From the standpoint of feed control, an MLP4
card is treated as a normal card, that is, it is not
held up at the first station except when it follows
an MLP3 card and then only for one cycle.

From the standpoint of printing, it functions
like the second line of an MLP2 card, that is, any
printing from it must be done through the MLP
selector system as it passes the third station (Figure
102). Hence, the reason for punching the infor-
mation in field B instead of field A.
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LOST. CYCLE.

9 Normal Card
Normal Card
Sy MLP 1 Card

NO LOST CYCLE

2 Normal Card
MLP 4 Card
3
\p Normal Card

Ficure 102

Card Feed Delay

Card feeding delay may be summarized in the
two following statements.

1. All MLP cards are delayed for one cycle at
station 1 with the following exceptions:

a. The MLP card is not delayed when pre-
ceded by an MLP1 card.

b. The MLP card is delayed 2 cycles when
preceded by an MLP3 card.

2. A normal card or an MLP4 card is never
delayed except when preceded by an MLP3 card,
and then only for one cycle.

- MULTHPLE-LINE - PRINTING

ONE, two, or three lines of alphabetic informa-
tion may be printed from a single card as illus-
trated in Figure 103. Each card has 2 9 and 8
punched in column 80, in addition to a 1, 2, 3 or
4 punch, depending on whether 1, 2, or 3 lines
are to be printed.

PR MLP CONTRO| mmmmy
o
u

E, 45

MLP Control PU. The card column in which the
9 and 8 are punched is wired to MLP pick-
up from first reading. Both the 9 and 8
must be punched in the column before MLP
will function. Both digits must be punched
in order to prevent a normal card, which
may be punched with either an 8 or 9 in
the same column used for MLP control, from
picking up the MLP unit. In this way, the
card column used for MLP control need not
be sacrificed on normal cards.

The purpose of the 9-8 punches is to open
up an electrical path in the machine, through
which the 1, 2, 3, or 4 may be recognized for
printing one, two or three lines from the
same card.

A card punched with a 9-8 without the 1,
2, 3, or 4 will be treated by the machine as a
normal card, with the exception that it would
be delayed for one cycle before passing to
station 2. A card punched with a 1, 2, 3
or 4 without the 9-8 punch would be treated
by the machine as a normal card. Both the
9-8 punch and the 1,2, 3 or 4 punch must
be present for multiple line printing.

20 PO

~N
o
4

E-H, 47-48

o

o
w

—COUPLE
of of o
e

MLP Control Couple. Z1 emits an impulse as any
MLP card passes first reading.
Z2 emits an impulse as an MLP2, 3, or 4
card passes second reading.
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passes third reading.

Z emits an impulse during every MLP zone
cycle.

The primary function of these hubs is to
expand the internal zone selector system be-
yond the normal 24 positions by picking up
(coupling) co-selectors. For example, if Z2
is wired to a co-selector pickup the normal
side can be used to expand 1st line zone
and the transferred side to expand 2nd line
zone.

P1 emits an impulse during the first line
print cycle.

P2 emits an impulse during the second line
print cycle.

P3 emits an impulse during the third line
print cycle.

P emits an impulse during every MLP
printing cycle.

The primary function of these hubs is to
expand the internal numerical selector sys-
tem beyond the normal 24 positions by pick-
ing up (coupling) co-selectors. For example,
if P2 is wired to a co-selector pickup, the
normal side can be used to expand Ist line
printing and the transferred side to expand
2nd line printing.

E-H, 49-50

First Read Delay. Four delay units are provided

on the Type 403, each unit independent of
the other. The first two are standard and the
other two are optional. The primary purpose
of these units is to delay the action of any
digit impulse (9-1) read at the first station
to control any feature of the machine with a
D pickup, such as selector, hammerlock, or
carriage skip. This is necessary because in
MLP operations, a card read at the first sta-
tion may stop between 1 and 0. Consequently,
any function to be controlled on a digit basis
from that card will have to be delayed since
the digits have already been read.

The T~ "hub receives the impulse as it is
read and the out hubs emit an impulse as
the card moves to the second station.

Zone Selection

In Figure 104, a single column is wired from
each of the three fields to be zoned from one card,
to illustrate the wiring principle. Field A repre-
sents the name, field B the address, and field C
the city and state.

First Reading. The first reading station consists
of a set of 80 brushes, one for each column
of the card.

Ist Line Zone Entry. These 24 hubs accept zone
impulses from the first reading station to
zone the type bars for the first line of an
MLP card. A wire from column 15 of the
first reading station to Ist line zone entry
17 will read zone impulses for the purpose of
zoning field A.

2nd Line Zone Entry. These 24 hubs accept zone
impulses from the second reading station to
zone the type bars for the second line of an
MLP card. A wire from column 20 of the
second reading station to 2nd line zone entry
17 will read zone impulses for the purpose
of zoning field B.

3rd Line Zone. These 24 hubs accept zone im-
pulses from the third reading station to zone
the type bars for the third line of an MLP
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card. A wire from column 22 of the third
reading station to 3rd line zone and print
entry 17 will read zone impulses for the pur-
pose of zoning field C.

Zone Selection Exit. The impulses received at the

three zone entries are emitted from these 24
zone selection hubs, in turn, by means of an
internal selector system which will be de-

scribed later. In the example, they are wired
to transfer zone entry in order to zone alpha-
merical type bar 18.

Transfer Zone Entry. There are 43 transfer zone
entry hubs, one for each alphamerical type
bar. They differ from the normal zone entry
hubs in that they are used for MLP zoning
only. They are wired from zone selection
exit to zone the type bars for all three lines
of an MLP card.

Print Selection

In Figure 105, a single column is wired for the
digit impulse of the three fields to illustrate the
wiring principle. Again, field A represents the
name, field B the address, and field C the city and
state.

Ist Line Print Entry. These 24 hubs accept digit
impulses from the second station, which com-
bine with the 1st line zone entry to print the
first line of an MLP card.

Column 15 is wired from second reading
to 1st line print entry 17, to print field A.
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FiGURE 106. COMBINED ZONE AND PRINT SELECTION

— SINGLE COLUMN

2nd Line Print Entry. These 24 hubs accept digit

impulses from the third station which com-
bine with the 2nd line zone entry to print the
second line of an MLP card.

Column 20 is wired from third reading to
2nd line print entry 17, to print field B.

3rd Line Print. These 24 hubs not only accept

zone impulses for third line zone but also
digit impulses for third line print. The digit
impulses enter the first 24 counters at the
third reading station and are automatically
transferred out at the fourth station. Column
22 is wired from third reading to print field C.

Print Selection Exit. The impulses received at the

three print entries are emitted by these 24
print selection exits, in turn, line by line, by
means of the internal selector system. They
are wired to transfer alphamerical print entry.

Transfer Alphamerical Print Entry. There are 43

transfer alphamerical print entry hubs to
match the 43 transfer zone entry hubs, one
for each of the 43 Alphamerical type bars.
They are wired from print selection exit to
receive the digit impulses for all three lines.
Print selection exit 17 is wired to transfer
alphamerical print entry 18.

Figure 106 shows the combined wiring of
zones and digit impulses for one letter in each

of the three frelds.



120

TYPE 403 ACCOUNTING MACHINE

A0 11777 13 14 15716 Y 18 1y 10 21 22

23 24 25 2 27 28 N

30 31 32 33 14 35 3 37 38 N O 4 & 4

FIRST READING MEEYS 1 25 JommmFIRST READING HMR-LCK
¢ o 0 0 0 ©o ©o o 0 ¢ © 0 0 0 © o©° 0’%
45 50 55 0 65 70 75 80frZ SUPSU CHG!
© 0o 0 0 ¢ 0 0o O ©®© o 0o 0o © 0o 6 0o o o0/j/o o o 8 o © o © 0 ¢ 0 0 06 0 0O 0 0 O O O o—0 lo! -]
5—2 % iRansreR zout ENTAY 20 2 TRANSFER ZONE ENTRY 4 '
o o o © o o © 0 0 0 0 O o0 ©o -3 o
s N EXL —2 CO-SELECTORS
010 0 0 0oJ]o o o o o|o o o o oo o oT0
s 1ST LINE ZON/ENTRY —24 9 0 n 12
G— ONO © © o0/0 o o o o|o o 0 © o0}{c O © O
— S———————— 15T LINE PRINT ENTRY—————— 20 —24
0oCo0 o0 © o|lo o o ©o o|lo 0 © ©0 ©0j0 0 O oCO
————————5—————2ND LINE ZONE ENTRYN————————— 20 —2 * COMPARING ENTRY e ey
- o 0o 0o 00 0 0o o
b————————§—————— 2ND llN/PllN' [NTRY%TO —24 (OMPARING EX”
_—5%”“1 LINE ZONE & PRINT ENYRV+ZO —24 a\x‘\\\;\o\‘x:\;\xt’\;\c\?\\;\\
s t PRINE SELECTION "”t—V“_‘—' —2 oupumq ;mgy
o ¢ 0 o © o 0 o 0 0 ©°
_—_—5—|musm /wnmu@}mm\muv 20 \\ —0 TAANSEER ALPHAMERICAL PAINT ENTRY samm 40 mumammmmn 10!
. © 0 0 0 0 0O 0 0 0 O 0 0 0 O 0 0 O o O©o O.I
AL lONE ENYH NORMAL ZONE ENTRY mmmmmmm—n ¢ 0 mpvammemn 3 C
© 0o 0o o 0 -] \0 o o \) o © 0o o o©o \ t 0 o 0o o 0 o ©o o0 o 0~0 0 0 O 0 Ojo ]
s:conn READING 13 5 30— SECOND READING ‘—@_“1—;"5} CE‘_I
o o o o - - ) ’,3 NO AOB O
I ss \a\gi 65 70 7s 0 J=cot.spur
o o0 o o ) SRS o OX0O 0RO

O 0 0 0 0 0 0 0 © 0 O O O O\0 O O
30— THIRD READING—-—(:l——Ao

Ficure 107.

Wiring for Address Printing (Figure 107)

1. The first line of the MLP card is zoned by
wiring columns 8-31 from first reading to Ist
line zone entry. The first line is printed by wir-
ing columns 8-31 from second reading to first
line print entry. The type bars zone at the first
station and print at the second.

2. The second line of the MLP card is zoned
by wiring columns 32-55 from second reading to
2nd line zone entry. The second line is printed
by wiring columns 32-55 from third reading to
2nd line print entry. The type bars zone at the
second station and print at the third.

3. The third line of the MLP card is zoned
by wiring columns $6-79 from third reading to
3rd line zone and print entry. The digit im-
pulses for the third line enter the first 24 coun-
ter positions (2A through 4B) by way of the 3rd
line zone and print entry. These counters add
the numerical information on the third cycle and
read it out on the fourth cycle. The type bars
zone at the third station and print at the fourth.

4. A system of internal selectors makes all the
zone impulses for all three lines available at one
set of zone selection hubs, which are wired to trans-
fer zone entry hubs 1-24,
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MuLTirLE LINE PRINTING

The system of internal selectors also makes all
the digit impulses for all three lines available at
one set of print selection exit hubs which are wired
to transfer alphamerical print entry 1-24. The
same type bars are used to print all three lines,
one underneath the other.

5. The MLP cards are identified by a 9 and
8 and 1, 2 or 3 punch in column 80, which is
wired from the first station to MLP control pickup.

6. All of the cards in this operation are MLP
cards. Skipping from one form to the other takes
place because of the wiring from Z1 to carriage
skip to 1D. Z1 emits an impulse as each MLP
card is read for zoning at the first station. The
D hub is used since skipping is desired before that
card is read for printing at the second reading
station.

7. Interlock suppression is wired, since all forms
are less than 3-2/3 inches long. A card count or
comparing exit can be used to cause skipping if
wired through First Read Delay. A comparing exit
cannot be wired direct to skip to 1D in this prob-
lem because the comparison is made between the
first and second station and a resulting comparing
exit impulse would cause skipping after the first
line prints.
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Ficure 108

Alternate Wiring for Address Printing (Figure
108)

Skipping from one form to another may be
accomplished in another way, by wiring the MLP
column to first read delay 1N, and from first read
delay ouT to carriage skip to ID. This is possibie
when only MLP cards are present in the operation.

MLP SELECTOR SYSTEM

Ir three-line printing from an MLP card could
be done in three separate places, as shown in the
example below, no internal selector system would
be necessary.

Mr Pat Smith
13 Milton PI
Peoria Ill

The need for selection arises from the necessity
of printing all three lines from the same type bars,
or in other words, printing one line underneath
the other, as shown below.

Mr Pat Smith
13 Milton Pl
Peoria IlI

Both the zone impulses and the digit impulses
must be selected, and as shown in the schematic
diagram of the MLP selector system (Figure 109),
the three selectors on the left are for zone selec-
tion and the three selectors on the right are for
numerical selection.

All MLP selection is internal and automatic. It
can best be explained by following an MLP3 card
from the time it feeds from the hopper until the
last line is printed.

The whole selector system is made operative by
the 9 and 8 and the 1, 2 or 3 punch in the same
column. The 9-8 opens a path for the 1, 2, or
3 punch to pick up two or more of the 6 selec-
tors shown. Digit 1 starts selector operation at
first reading and stops it at second reading. Digit
2 starts selector operation at first reading and stops
it at third reading. Digit 3 starts selector opera-
tion at first reading and stops it at the 4th station.

First Line

To zone the first line of an MLP card, the card
field is wired from first reading to 1st line zone
entry and from zone selection exit to transfer
zone entry. The selector operation would be as
follows: ’

When the MLP card passes first reading, selec-
tors 1 and 2 are normal and 3 is transferred. First
line zone entry reads from the normal side of
selector 1 internally to the normal side of selector
2, and externally from zone selection exit (com-
mon of selector 2) to transfer zone entry (trans-
ferred side of selector 3). Since selector 3 is trans-
ferred at this time, the zone impulses for the first
line reach the type bars.

To print the first line, the card field is wired
from second reading to 1st line print entry and
from print selection exit to transfer alphamerical
print entry. The selector operation is as follows:

When the MLP card passes second reading, se-
lectors 4 and § are normal and 6 is transferred.
First line print entry reads from the normal side
of selector 4, internally to the normal side of se-
lector § and externally from print selection exit
(common of selector §) to transfer alphamerical
print entry (transferred side of selector 6). Since
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selector 6 is transferred at this time, the digit im-
pulses reach the type bars and print the first line.

Second Line

To zone the second line of an MLP card, the
card field is wired from second reading to 2nd line
zone entry and from zone selection exit to trans-

fer zone entry. The selector operation is as follows:

When an MLP card passes second reading, se-
lector 1 is transferred, selector 2 is normal and
selector 3 is transferred. Second line zone entry
reads from the transferred side of selector 1 in-
ternally to the normal side of selector 2 and exter-
nally from zone selection cxit (common of selector
2) to transfer zone entry (transferred side of se-
lector 3). Since selector 3 is transferred at this
time, the zone impulses for the second line reach
the type bars.

To print the second line, the card field is wired
from third reading to 2nd line print entry and
from print selection exit to transfer alphamerical
print entry. The selector operation is as follows:

When the MLP card passes third reading, se-
lector 4 is transferred, selector § is normal and
selector 6 is transferred. Second line print entry
reads from the transferred side of selector 4, in-
ternally to the normal side of selector § and ex-
ternally from print selection exit (common of
selector §) to transfer alphamerical print entry
(transferred side of selector 6). Since selector 6
is transferred at this time, the digit impulses reach
the type bars and print the second line.

Third Line

To zone the third line of an MLP card, the
card field is wired from third reading to 3rd line
zone and print entry and from zone selection exit
to transfer zone entry. The selector operation is
as follows:

When an MLP card passes third reading, selectors
2 and 3 are transferred. Third line zone and print
entry reads the zone impulses through the trans-

ferred side of selector 2 and out of common (zone
selection exit) to transferred zone entry. Since se-
lector 3 is transferred, the zone impulses reach
the type bars.

To print the third line, the card field is wired
from third reading to 3rd line zone and print
entry. The digit impulses are directed internally
to counters 2A through 4B, as the card passes third
reading. They come out of counters 2A through
4B on the fourth cycle and are internally wired to
the transferred side of selector 5. Selector § is
transferred as the card passes the fourth station,
allowing the digit impulses to be available from
print selection exit. They are externally wired to
the transferred side of selector 6 (transfer alpha-
merical print entry hubs) and since selector 6 is
transferred at this time, they reach the type bars
and print the third line.

It will be seen that selector 3 is transferred for
the zoning of every MLP card, and that selector
6 is transferred for the digit punching in every
MLP card. The first line zones and prints through
the normal sides of selectors 1 and 4. The second
line zones and prints through the transferred sides
of selectors 1 and 4. The third line zones and
prints through the transferred sides of selectors
2 and 5.

When normal cards are passing through the
machine, all selectors are normal, including se-
lectors 3 and 6, in which case normal zone entry
and normal alphamerical print entry are used.

The functions of Z1, Z2, Z3, P1, P2 and P3
become clearer by reference to the schematic dia-
gram (Figure 109). They are the internal im-
pulses that pick up the selectors, and have been
brought to the control panel for purposes of
expanding the selector system through use of co-
selectors. Z2 picks up selector 1, Z3 picks up
selector 2, and Z1, Z2, and Z3 pick up selector
3. P2 picks up selector 4, P3 picks up selector
5, and P1, P2 and P3 pick up selector 6.
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on the first MLP line.

FiGure 110 illustrates a statement prepared by
using both MLP and normal cards. The MLP
cards are the address cards and appear in the
heading of the form. In MLP operations, all head-
ing cards must be punched as MLP cards. One
line heading cards must be punched 9, 8, 1 or

9, 8, 4. They are followed by normal cards which
are unpaid invoices and partial payments and ap-
pear in the body of the form. The example also
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is used for MLP operations, comparison must
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because the first line of each MLP card prints
at the second station. The comparing exit is
wired to DE (delay) program start because of
the delay in feeding that occurs in MLP opera-
tions. Upon a change in program, the pro-
gram start may be delayed for one or two
cycles depending upon the kind of MLP card
being printed.

It is important to note that because of the
delay of cards at the first station between 1
and 0, alphabetic control is not practical.

Wiring (Figure 111)

1. Column 80 is wired from first reading to
MLP control PU.

2. Customer number is compared at the first
and second stations and the comparing exit is
wired to minor program start delay. Even though
the comparing exit is available while the last card
of a group is at the second station, it is delayed so
that the last normal card advances to the third
station before the program start is initiated.

3. The customer number is printed on the first
MLP line by wiring columns 1-5 from second read-
ing to transfer alphamerical print entry 31-35.

4, Date is emitted from digit selector B, which
has been made into a digit emitter by impulsing
the C from DI (digit impulse). The digit im-
pulse must be controlled so that C receives it for

)2 9 4 S 6 7 8 9 10 11 1213 14 15

6 17

s
3

26 27

28

first line printing only. This is done by wiring
DI through the transferred side of pilot selector
2 to C of the digit selector. Pilot selector 2 is
picked up immediately as the first line prints, by
wiring P1 to the immediate pickup. Date is wired
to transferred alphamerical print entry 39-43.

5. Head control D is impulsed from Z1. This
Z1 wiring functions in the same manner as X or
D head control wiring on the Type 402, but it
can be used only when there are no MLP cards to
print in the body of the form. When MLP cards
print in the body of the form, an X must be
punched in the MLP heading cards, and the X
punch used as head control.

6. Skipping to a new form before each new
customer group is accomplished by wiring first
card minor to skip to 1I.

7. Overflow is wired to NI (non-indicate) since
first line indication for each overflow form is not
desired.

8. Tape exit 1 is wired to interlock release 2
since the distance between the first printing line
and the first body line is less than 3-2/3 inches.
The distance between the first body line of one
form and the first printing line of the next form
is greater than 3-2/3 inches. However, interlock-
ing is not necessary when the last line printed on
one form is within 3-2/3 inches of the first line
of the next form. The interlock may be released
by punching a hole in any available channel, back
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-3-2/3-inchesfrom-the-first-printing-line;and by -

wiring the corresponding tape exit hub to inter-
lock release 1. In this example, channel 3 is used
for this type of interlock release.

9. When an MLP 3 card is printing the third
line, it is passing the fourth station and the trans-
fer alphamerical print entry is active. At the same
time, the first normal card is passing the second
station. Customer number, wired from second
reading to transfer alphamerical print entry, would
therefore print from a normal card on the third
line of the heading. Printing of customer number
is eliminated by hammerlock control. Z3 emits an
impulse as the MLP3 card passes the third station,
and when it is wired to D hammerlock, the ham-
merlocks are controlled on the following cycle.

~When—an-MEP2—<card s printingthe-second line;”

it is passing the third station while the following
normal card is passing the second station. Cus-
tomer number printing from the normal card is
suppressed by wiring Z2 to the D pickup of a pilot
selector and the coupling exit of that selector to
the hammerlock 1.

Name, address and city from the MLP card
print from the same type bars as date, reference
and code from the normal card. Even though
different fields are used in each case, no inter-
ference results, because the MLP fields are selected
by the internal selector system. Fields from nor-
mal cards are wired to normal zone entry and
normal alphamerical print entry.
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SUCCESSIVE FEED — MLP SELECTOR EXPANSION
GEE A LP CONTROL NS
H
WHEN a normal card follows an MLP card, it E, 46

is possible to print information from both cards Successive Feed (SF). In normal operations

detail (normal) card following an MLP3 card
waits at station 1 until the MLP card has
finished printing line two. In order to print
the detail card on line two, it must follow

immediately behind the MLP card so that,

at the same time that line 2 is being printed
from the third station, the detail card will

at the same time. As shown in Figure 112, the
due date and amount due are printed from the
normal or detail card at the same time that the

type of contract is printed from the normal card
at the same time that the third line on the MLP
card is printed.

NOTICE OF PAYMENT DUE

REPRESENTATIVE
HOSPITAL SERVICE

HEREBY ADVISES THAT IN ORDER TO BE ENTITLED TO THE BENEFITS OF THE HOSPITAL SERVICE PLAN, AND IN
ACCORDANCE WITH THE TERMS OF YOUR SUBSCRIPTION AGREEMENT, A PAYMENT WILL BE DUE AS SPECIFIED BELOW

—— KINDLY RETURN THIS NOTICE WITH YOUR PAYMENT <—
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print from the second station. As line 3
from the MLP card is printing at the fourth
station, the detail card will print from the
third station.

In order to accomplish such an operation,
the detail card behind the MLP card must
be punched with a 6 and wired to SF (suc-
cessive feed) from first reading. The € may

be punched in any column of the detail card,
including the column used for MLP control.

Normal head control action suspends total
program when an MLP card prints. When
successive feed is wired and the comparison is
made between the MLP card and a 6 card
of a different control number, the total pro-
gram is suspended but the machine stops auto-
matically since the comparing exit is directed
internally to machine stop. The machine stops
after the first line prints and the stop light
turns ON.

Wiring (Figure 113)

1. MLP control is punched in column 80 of
the MLP card and the successive feed punch con-
trol (6) is punched in the same column of the
normal card. Column 80 is therefore split-wired
from first reading to MLP pickup and to SF.
MLP pickup will accept only the 9-8, 1, 2, 3
or 4 impulses and SF will accept only the 6 im-
pulse.

2. It will be seen that the printing of certifi-
cate number, due date and type of contract ex-
ceed the capacity of the internal selector system,
making MLP selector expansion necessary. The
first and second lines are expanded by way of co-
selectors 5 and 6 and the third line is expanded
by way of co-selectors 7 and 8. Therefore, co-
selectors 5§ and 6 are picked up by P2 and co-
selectors 7 and 8 are picked up by P3.

Paralleling the internal selector system, the nor-
mal side of selectors 5§ and 6 represents first line
print to which the certificate number is wired.
The transferred side of § and 6 represents second
line print to which the date is wired. The trans-

ferred side of selectors 7 and 8 represent third
line print to which type of contact is wired.

The certificate number is read from columns
1-7 of second reading. This prints from the MLP
card. The date is read from both the digit emitter
and column 39-40 second reading. It prints from
the normal (6) card. The type of contact is
read from columns 56-64 of third reading. It
prints from the normal (6) card.

3. Since type of contact is alphabetic, columns
5$6-64 are wired through selectors 3 and 4 from
second reading for zoning. The common is wired
to transfer zone entry 24-32. Co-selectors 3 and
4 are picked up from Z3.

4. The zone impulses for month are wired from
a digit emitter through the transferred side of
co-selector 2, picked up from Z2, and the normal
side of selector 3 to the zone entry hubs.

5. The amount due is punched in columns 49-53
of the normal (6) card, and should be printed
alongside the second MLP line. Since a grand
total is required, the amount due is wired to coun-
ter 6D and cleared as a final total. The counter
is impulsed to add as the second line is being printed
by wiring P2 to 6D plus. P2 emits an impulse as
an MLP card passes station 3.

6. The amount due is wired from 6D exit to
transfer alphamerical print entry 34-38.

7. Skipping from one form to another is ac-
complished by wiring Z1 to skip to 1D. Z1 emits
an impulse as an MLP card is read at the first sta-
tion for zoning.

8. To provide for incorrect 6 cards following
MLP cards, the certificate number is compared
and the comparing exit wired to minor program
start. If the certificate number of the MLP card
does not agree with the certificate number in
the normal card behind it, the comparing exit is
directed to machine stop, causing the stop light
to turn on.
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e SINGLE CARD TOTAL ELIMINATION _T_hemo;ce_(,E;gum.LLA_)j_p;epa;ed_gq;h_mukh e
ple and single card groups in the body, illustrates
IN GrOUP printing operations, single card groups this feature. The prepunched commodity cards
may be printed without programming, thus, one are pulled from a denominated tub file in various
machine cycle for each single card group may be combinations, depending upon the quantity billed.
saved. Some will be single card groups, in which case
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single card totals may be eliminated by Single Card
wiring.

SINGLE CARD
O-+»0 S0 MO_I

I, 47-50

Single Card. The hub labelled “S” emits a card

cveles impulse when single cards are passing

cycles impulse when single cards ar
the third station, if the program control is
between the first and second station. The
machine recognizes a single card by two suc-
cessive program changes, as illustrated in
Figure 115. The cardslabelled 1 and 3 are mul-
tiple cards. Card 2 is identified as a single cdrd
because of the change from 2 to 3 immedi-
ately following a change from 1 to 2.

The S hub may be wired to any inlet
that will accept a card cycles impulse. One
of the most common uses of the hub would
be to control a counter to add single card
groups in an intermediate counter.

The M hub emits a card cycles impulse as
each multiple card passes the third station. It
may be wired to any entry hub that will ac-
cept a card cycles impulse, the most common
being to control a minor counter to add only
multiple card groups.

(3

[T ‘ Single Card

FiGUre 115

When the single card switch (hubs to the
left of the S hub with the arrow between
them) is wired, totals for single card groups
are eliminated and the following internal func-
tions are performed.

a. When a single card group is recognized,
minor program start is suspended. Any in-
formation that is wired to the type bars will

print.

b. Even though programming is suspended,
the first card of the following multiple group
will group indicate.

c. If the last card of the intermediate group
is a single card, the intermediate program
will be initiated but the minor total program
is suspended.

Wiring (Figure 116)

1. Comparing exit for commodity number is
wired to minor program start and the comparing
exit for customer number is wired to intermedi-
ate program start.

2. Sales amount from the detail cards is wired
to counter 8A to add totals by commodity and
to 8B to add totals by customer number. Coun-
ter 8A is read out and cleared on a minor program
and 8B is read out and cleared on an intermediate
program.

Minor and intermediate totals and single card
amounts print from alphamerical type bars 36-43.
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Ficure 116. SINGLE Carp TotaL ELIMINATION

3. Amounts from single cards are added into
the intermediate counter by wiring S to 8B plus.
They are printed from counter 8B exit. Amounts
on multiple cards are added into the minor coun-
ter 8A by wiring M to 8A plus. The multiple
group totals print from 8A exit.

4. When counter 8A reads out on a minor pro-
gram, it is transferred to counter 8B by wiring
the transfer control plus of 8A to counter 8B

plus. Thus, the multiple card totals in 8A add to
the sin gle card totals in 8B. Counter 8

during printing of the invoice total.

5. Printing of the amount of the first card of
a multiple group is suppressed by wiring a card
cycles impulse to 8A counter exit suppression.

6. Single card totals are eliminated by connect-
ing the single card switch.
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CROSSFOOTING USING MLP SELECTOR SYSTEM

CROSSFOOTING may be accomplished on the Type
403 by the use of the MLP selector system as
well as by the methods previously explained for
the Type 402 machine.

The schematic diagram of the MLP selector
system (Figure 108) will assist in understanding
MLP crossfooting operations. The card to be cross-
footed must be punched with the MLP control
punches, that is, 9, 8 and also 2 or 3, depending
upon the number of fields to be crossfooted. A
2 would be punched for two-field crossfooting and
a 3 for three-field crossfooting.

Field A is then wired to 1st line print entry
from the second station, field B to the 2nd line
print entry from the third station, and field C to
the 3rd line print entry from the third station.
Print selection exit is wired to a counter entry.

Wiring (Figure 117)

1. Column 80 is wired from first reading to
MLP control pickup. Since three fields are to be
crossfooted, column 80 is punched with 9, 8, 3.

2. Card count is wired to minor program start
DE to initiate a program change for each card.

3, The indication and the fields tc be crossfooted
(A, B, C) are wired from second reading to trans-
fer alphamerical print entry. The indicate cycle
occurs when the card to be crossfooted is at the
second station.

4. Field A is wired from second reading to 1st
line print entry.

5. Field B is wired from third reading to 2nd
line print entry.

6. Field C is wired from third reading to 3rd
line zone and print entry.

7. Through the internal selector system the
three fields enter counter 8A by wiring print se~
lection exit to counter entry.

8. All three fields are added in counter 8A by
wiring P to 8A plus. P emits an impulse at the
second, third and fourth stations.

9. Counter A is cleared on a minor program.

10. Counter 8A exit is wired to normal alpha-
merical print entry where the total of A, B and
C will print.

11, Printing is suppressed from counter 8A on
the group indication cycle during which factor A
is adding.

12. Printing and spacing is suppressed on the
second and third MLP crossfooting cycles by wir-
ing an all cycles impulse to NoN-PRINT through
the transferred side of a pilot selector. The selec-
tor is picked up by wiring P1 to the X pickup
and P2 to the D pickup. The X pickup transfers
the selector at the third station and D pickup
transfers the selector one cycle later. Thus, the
crossfooted total prints on the same line as the in-
dication.
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FORM FEEDING DEVICES

ForMs can be fed through the carriage by one of
the following methods:
1. IBM Pin Feed Platen Device (Model P-2 or
P-3) |
2. IBM Forms Tractor (Model F-3)
3. Feeding devices of other manufacture.

IBM PIN FEED PLATEN DEVICE

THe IBM Pin Feed Platen (Figure 118) advances

forms by means of the retractable pin feed mech-
anisms located on each end of the platen. As the
platen and pin wheels revolve, the pins engage in
the marginal holes of the forms and pull the forms
forward and up, thus advancing the forms without
the use of pressure rollers.

To obtain continuous accurate form alignment
when using the IBM Pin Feed Platen, the pressure
rollers on all IBM carriages must be in the inopera-
tive position. The pins alone must control the ad-
vancing of the forms. The forms must also flow
under the platen and out of the carriage without
undue pull, drag, or interference of any kind.

The operator can change all operations and func-
tions of the platen without the use of tools. The
distance between the pin wheels is changed to fit
any width form by replacing the platen with one
of the proper length. The lateral position of the
platen on the shaft is determined by the location
of the left-hand, or fixed, pin wheel. The retract-
wheels mav be shifted to the

able pin wheels may be shifte the inoperative
position so that the pins emerge at the rear rather
than the front of the platen when friction-feeding
forms.

The IBM Pin Feed Platen does not detract in
any way from the general utility of the machines
with which it is used. Friction fed forms and above
platen form feeding devices may still be used when-
ever desirable. Forms without marginal holes, or
paper of a shorter width than the platen may be
friction fed without making any changes. How-
ever, when forms the same size as the platen are to
be friction fed or fed by an above platen feeding
device, the pin wheels must be shifted to the in-
operative position. Any size platen may be used
this way, provided that the form is not wider than

the platen. Type characters should never be al-

Ficure 118.

135

IBM Pix FEep PLATEN
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lowed to print against, or directly strike, the metal
pin wheels.

The IBM Pin Feed Platens (Model P-2 and
Model P-3) are interchangeable. However, the
earlier model (Model P-2) shaft assembly will ac-
commodate only split platen sectors. Either tubular
or split platen sectors may be installed easily on

the Model P-3 shaft assembly.

Platen Sectors

Two different types of platens are manufactured
for use with the IBM Pin Feed Platen Device. They
are: .

1. The two piece split platen shown in Figure
119,

2. The one piece tubular type platen shown in
Figure 120.

Split platen sectors are split lengthwise into two
halves. Changing the platens is thus simplified on
machines with the non-removable type platen
shaft assemblies. These sectors are manufactured as
matched pairs and should be used as such. An iden-
tifying number is stamped on the inner core of each
sector half; therefore, the sectors are a matched
pair when the numbers agree. Each sector half
also has a red mark painted on one corner of the
inner metal sleeve. The sector halves fit together
properly only when these marks touch each other.

Tubular platens are designed for use with the
platen shaft assemblies that may easily be removed
from the machine by the operator.

Ficure 119. Sprrr PLATEN SECTORS

Ficure 120. TuBULAR PLATEN SECTOR

Platen Hardness

Both types of platens are available in medium
and hard densities of sector cover. Medium sectors
are designed for use with one-to five-part forms.
Hard sectors are for use with forms of more than
five parts.

Platen Length

Both types of platens are available in various
standard lengths, to accommodate forms whose
overall widths are: 434", 534", 614", 8", 814",
%", 105", 117, 11%", 12-27/32", 133",
1474, 154", 16", 17-25/32", 18-15/16".

Storage of Platen Sectors

Cardboard tubes are provided for shipping the
sectors and should be used for storing the extra
sectors. Do not store the sectors near heat. Keep
the split platen sectors together as matched pairs
at all times. ’

Special Platens

Soft and extra hard platen covers are available
on a special order basis. Soft piatens are preferred
by some customers for use with single-part forms.
Extra hard platens may be used for greater legi-
bility of carbon copies when multiple-part forms
of heavy stock are used.

Off standard length. Platens of a different length
than those listed as standard may be obtained on.
a special order basis.
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Ficure 121. MopeL P-3 IBM Pix FEEp PLATEN

Undercut Platens. Platens used to feed multiple-
part forms of exceptionally thick stock are manu-
factured with a diameter slightly smaller than
standard. These platen sectors should be ordered
only when recommended by the forms manufac-
turer.

Changing Model P-3 Platen Sectors

Remove the platen assembly from the carriage
in the normal manner.

After the assembly (Figure 121) has been taken

out of the machine, remove the left end bearing,
which is held in place by a slight amount of spring
tension. Next, the pressure placed on the platen
must be relased by rotating the draw nut of the
ight-hand pin wheel counterclockwise until the
stud in the side of the draw nut lifts the draw nut
latch up out of the threads in the platen shaft.
When the pressure has been released, the latch arm
of the left-hand pin wheel may be depressed and
the assembly will slide off the shaft. The tubular
platen sector may then be removed from the left
end of the shaft.

To reassemble the pin feed platen, place the tu-
bular sector, left-hand pin wheel and left-hand
bearing on the shaft in that order. Next bring the
tubular sector up against the left pin wheel; then
slide the right pin wheel to the left, aligning the
key with the keyway of the platen. When the
right pin wheel is as tight against the platen as pos-
sible, rotate the draw nut clockwise so that the stud
will allow the draw nut latch to engage with the
threaded portion of the platen shaft. Turn the

draw nut as tight as possible. A wrench is pro-
vided to facilitate this operation. Place the platen
on the reading board with the wrench engaged and
under the platen, and turn the platen with both
hands thus tightening it against the wrench.

When removing split platen sectors from the
Model P-3 shaft, release the right-hand pin wheel
draw nut latch as previously described, and move
the pin wheel to the right. Now the split platen
sectors may be pulled apart for removal.

When replacing split platen sectors, place the two
halves around the shaft. See that the red mark on
each sector half is at the left end of the shaft and
over the key in the left-hand pin wheel assembly.
Next, butt the sectors against the left-hand pin
wheel; then move the right-hand pin wheel in posi-
tion, and tighten as previously described.

Changing Model P-2 Platen Sectors

The Model P-2 shaft assembly (Figure 122) is
designed with a non-removable left-hand bearing
and pin wheel; therefore, this model accommodates
only split platen sectors.

When removing or installing platen sectors on
the Model P-2, follow the procedure previously de-
scribed for removing and installing split platen sec-
tors on the Model P-3.

Positioning Platen on Shaft

A platen sector may be located laterally to align
the form with the type bars. The lateral position
of the platen sectors on the shaft is determined by
the location of the left-hand or fixed pin wheel.
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FiGure 122. MopeL P-2 IBM Pin FEep PLATEN

The left-hand pin wheel may be moved by loosen-
ing the draw nut and depressing the latch arm
(latch plate on Model P-2) and sliding the pin
wheel along the shaft to a new location. Make sure
that the latch is firmly seated in one of the large
cross cut locating slots in the platen shaft.

o

FiGUrRe 123. MopeL P-3 PiNs IN

Figure 122 shows the location of the latch plate
on the Model P-2 pin feed assembly.

Figure 121 shows the location of the latch arm
on the Model P-3 pin feed assembly.

Changing the Position of the Pins on Model P-3
The Model P-3 platen shaft assembly is designed

OPERATING AND INOPERATIVE PosiTion
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so that each pin wheel operates as an independent
assembly. Therefore, it is necessary to position the
left and right index pawls so that the pins will be
in the operating or non-operating position at the
same time. ,

To change the pins to the inoperative position,
depress and move the index pawls to the rear latch-
ing position (right-hand pin wheel, Figure 123).
The pins are in the operating position when the
index pawls are in the forward latching position
(left-hand pin wheel, Figure 123).

Changing Position of the Pins on Model P-2

(Figures 124 and 125) »

The Model P-2 shaft assembly is designed so
that the operating position of the pins in both pin
wheels is changed simultaneously.

The pins are placed in the operative position by
pulling outward on the locating block key and ro-
tating the ring gear housing until the key can be
placed in the rear slot in the ring gear housing.
This causes the pins of the pin wheel to emerge in
the operative position at approximately the front
of the platen (Figure 124).

The pins are placed in the inoperative position
by pulling outward on the locating block key and
rotating the ring gear housing so that the key can
fall into the slot in the ring gear housing at the flat
spot (Figure 125). This causes the pins of the
pin wheels to emerge at a point near the top of
the platen.

s

Ficure 124. MopeL P-2 PINs IN THE
OPERATING PosITION

Ficure 125. Mobper P-2 PiNs IN THE
INOPERATIVE PosiTioN

Tear Bar Position

The carriage tear bar rollers may be raised off
the platen when the pin feed mechanism is in the
operating position.

The tear bar adjusting lever, mounted on the
left-hand arm of the tear bar, pivots forward and
may be latched at three positions. When the lever
is at the lowest position, the tear bar rollers rest on
the platen. As the lever is raised, it causes the tear
bar rollers to be raised further off the platen for
each succeeding latching position. The adjusting
lever should be latched in the position that raises
the rollers an amount corresponding to the thick-
ness of the forms in use.

Form Feed Guides (Figure 126)

The upper form guides are mounted on two
shafts. The paper roll shaft extends through the
rear set of holes in each guide. A front support
shaft extends through the front holes and rubber
grommets are mounted on each end of this shaft
to hold it in position.

Set the guides equidistantly across the carriage
so that the center guide supports the center of the
form and the outer guides support the marginal
edges of the form.
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Ficure 126. ForMm FEEpD GUIDES

IBM FORMS TRACTOR

THE MoDEL F-3 IBM Forms Tractor (Figure 127 )
designed for use with the tape-controlled carriage,
accommodates forms up to 19” in width, including
the punched margins.

The forms tractors can be attached or removed
from the carriage by the operator without the use
of tools. When the device is in use, marginally
punched forms are fed by two tractor assemblies
located above the platen. Both tractors may be lo-
cated laterally to accept forms of various widths.
If forms narrower than the minimum width that
can be obtained between the tractors are used,
these forms may be advanced by one tractor op-
erating through the pin holes in only one side of
the form.

The accounting machine carriage pressure rolls
must be in the inoperative position at all times
when using the IBM Forms Tractor to feed forms.

With the use of this form feeding device, six or
eight line spaces per inch may be obtained without

altering the accounting machine carriage in any
way. The operator simply shifts a drive gear plate
on the forms tractor to one of two indicated posi-
tions for the desired spacing results. Eight lines
per inch feeding with the forms tractor’is less ac-
curate than with the special Line-Spacing Device
for the carriage.

To attach the forms tractor to the carriage:

1. Rest the forms tractor lower paper guides on
the carriage paper table at the rear of the platen.

2. Hook the rear forms tractor mounting studs
in the rear slots in the carriage side frames.

3. Lower the front of the forms tractor assem-
bly, and latch the front forms tractor mounting
studs in the front slots in the carriage side frames.

See that the platen gear and the forms tractor
drive gear are fully meshed. Be sure the forms
tractor and platen turn freely by hand before op-
erating under power. Because the paper guides are
free to disengage from the tractor adjusting wheels
when the device is not attached to the carriage,
these units must be guided into engagement.
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FiGurRe 127. MopeL F-3 IBM Forms TRACTOR ON TAPE-CONTROLLED CARRIAGE

When removing the device, reverse the above
procedure. The front forms tractor mounting stud
latches are simply cammed out of the way as the
front of the device is raised.

Steps in Using the Model F-3 IBM Forms Tractor

1. Loosen both lower paper guide lock nuts.

2. Move the left-hand paper guide and tractor
laterally to the desired position and tighten that
lock nut.

3. Insert forms over the lower paper guides and
under the platen.

4. Move the right-hand paper guide and trac-
tor in toward the form. Allow a slight amount of
clearance between the form and the right- and left-
hand guides so that forms will feed without bind-
ing. Tighten the right-hand paper guide lock nut.

5. Center the paper support disc between the
tractor assemblies.

6. Locate the center lower paper guide midway
between the outer paper guides.

7. Clip the refold guides onto the tractor guide
rod and position them approximately midway be-
tween each tractor assembly.

8. With the carriage pressure rolls in the in-
operative position and the tractor pressure plates
raised, draw the forms up and attach the forms
margins to the tractors. Lower the tractor pressure
plates.

9. Center the tractor pins laterally in the mar-
ginal holes of the form by rotating the knurled
adjusting wheel on each tractor assembly in the
proper direction. Improperly centered pins may
cause crooked feeding.

10. Usually, printing is started on the second
form because the first form is needed to attach to
the forms tractor. However, if it is necessary to
start printing on the first form, place that form
on the tractor pins and engage the carriage pres-
sure rolls. Next, turn the platen backwards until
the first line of the form is in position to be
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Ficure 128. 6 or 8 LINE Drive (MopeL F-3)

printed. Depress the start key to begin the opera-
tion. After the form has advanced to the tractors,
stop the machine, attach the form to the tractor
chain pins, and disengage the pressure feed mech-

anism. Note: If 8-line-per-inch spacing is re-
quired, it will be necessary to adjust manually
each line space on the first form until it can be
attached to the tractor chain pins.

6 or 8 Line Drive

The 6 or 8 lines quick-change drive gear mech-
anism is shown at the 6 lines per inch setting in
Figure 128. The scribed line alignment provides
only a general drive gear to platen gear relation-
ship. These lines may be moved away from each
other in either direction to obtain proper gear mesh.

When 8 lines per inch are required, loosen the
two retaining screws and revolve the spacing ad-
justment knob until the scribed line opposite the
“8” is aligned with the scribed line on the gear
plate. Attach the device to the carriage and see
that the forms tractor drive gear fully engages in
the platen gear without binding. Re-position the
spacing adjustment knob if necessary. Be sure the
retaining screws are tight. An improperly engaged
drive gear will result in non-uniform spacing.

Reverse the above procedure to shift the mech-
anism back to the 6 lines per inch position.

RIBBON REPLACEMENT

THE riBBON feeds from one spool to the other ap-
proximately V4 of an inch on each print cycle. It
feeds in one direction until a metal eyelet about
ten inches from the end of the ribbon on either
spool strikes the ribbon reversing lever, thus re-

versing the feed.

When installing a new ribbon, it is important
that the leading end of the ribbon is firmly hooked
onto the empty spool. Enough ribbon should be
wound around the empty spool so that the metal
eyelet is somewhere between the spool and the rib-
bon reversing lever. The threading of the ribbon
around guide rollers is shown in Figure 129.

Ribbon Reversing Lever
Ribbon Guide Rollers
Metal Eyelet

Empty Spool

Ficure 129. ScuemaTic oF RiBBoN FEED



CONTROL PANEL SUMMARY

Each section of the control panel (Figure 130)
is assigned a number under which the hubs are
briefly described. The hubs enclosed by the heavy
solid lines are active only on the Type 403. All
other hubs are active on both the Type 402 and
Type 403.

1. First Reading. Exits on the 403 only. These
at the first station. They are normally used for
zoning the first line of an MLP card and for com-
paring in MLP operations. They are also used to
control other functions of the machine, such as
selector, carriage skip, hammerlock, and MLP con-
trol.

2. Transfer Zone Entry. Entry on the 403 only.
These hubs represent the transferred side of an
internal selector which is picked up for the zon-
ing of all three lines of an MLP card. They are
entries to the 43 zone magnets for zoning MLP
cards, and are normally wired from zone selection
exit.

3. Zone Selection Exit. Exit on the 403 only.
There are 24 zone selection exit hubs that emit
zone impulses for all three lines of an MLP card.
They are normally wired to transfer zone entry.

4. Ist Line Zone Entry. Entry on the 403 only.
These 24 hubs are normally wired from first read-
ing to zone the type bars for the first line of an
MLP card.

5. 1st Line Print Entry. Entry on the 403 only.
These 24 hubs are normally wired from second
reading to print the first line of an MLP card.

6. 2nd Line Zone Entry. Entry on the 403
only. These 24 hubs are normally wired from
second reading to zone the type bars for the sec-
ond line of an MLP card.

7. 2nd Line Print Entry. Entry on the 403 only.
These 24 hubs are normally wired from third read-
ing to print the second line of an MLP card.

8. 3rd Line Zone and Print Entry. Entry on
the 403 only. These 24 hubs are normally wired
from third reading to zone and print the third
line of an MLP card.
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9. Print Selection Exit. Exit on the 403 only.
There are 24 print selection exit hubs that emit
digit impulses to print numerical or alphabetic
information on three lines of an MLP card. They
are normally wired to transfer alphamerical print
entry for MLP printing, or to a counter entry for
crossfooting. '

10. Transfer Alphamerical Print Entry. Entry
on the 403 only. These hubs represent the trans-
ferred side of an internal selector which is picked
up for the printing of all three lines of an MLP
card. They are entries to the 43 alphamerical type
bars for MLP cards.

11. Normal Zone Entry. The 43 normal zone
entries are used to zone the type bars for normal
cards. They are normally wired from second read-
ing.

12. Second Reading. These exit hubs represent
the 80 brushes that read the card at the second
station. They are normally used for comparing
with the first station in MLP operations or with
the third station in normal operations. They are
also used for printing the first line of an MLP card,
for zoning normal cards, and for controlling fea-
tures such as selectors, hammerlock, or carriage
skip for normal cards.

13. Third Reading. These exit hubs represent
the 80 brushes that read the card at the third sta-
tion. They are used to print the second and third
lines of an MLP card, to print normal cards, to
add from normal cards, and to compare with the
second station in normal operations.

14. Normal Alphamerical Print Entry. These
hubs are print entries to the alphamerical type
bars, and are normally wired from third reading,
or from a counter exit.

15. Numerical Print Entry. These hubs are
print entries to the numerical type bars, and are
normally wired from third reading, or from a
counter exit. The 45th entry hub is located below
hub 44. The hub above 44 is inactive.

16. Counter Exit. These hubs are normally exits
from the counters for both detail printing and
total printing. They may be wired to alphamerical
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or numerical print entry or to the exits of other
counters, in which case exits for receiving counters
serve as entries. They may also be wired to entries
of other counters.

17. Co-Selectors (1-8). The number of stand-
ard co-selectors varies with the number of coun-
ters. Four co-selectors are standard with the 32-
and 44-counter machines and eight are standard
with the 56- and 80-counter machines. Each selec-
tor has five positions and may be used independ-
ently or may be coupled with a pilot selector.
When the selector is picked up, there is an internal
connection between C (common) and T (trans-
ferred). When the selector is not picked up, there
is a connection between C and N (normal).

18. Counter Entry. All counters to the left of
the vertical printed number 32 (located to the
right of 8A) are standard on a 32-counter ma-
chine. Likewise, all counters to the left of the
numbers 44 and 56 (starting with 2A) are stand-
ard on the 44- and §6-counter machines. The
number on each counter identifies its size and the
letter its location. Counter entries are normally
wired from third reading. All information to be
summary punched must be wired to counters.

The first 24 counter positions (2A-4B) are in-
ternally reserved for printing the third line of an
MLP card. They will not accept external impulse
during MLP cycles. Any information in these
counters will automatically clear out as an MLP3
card passes the second and fourth stations.

19. Third Reading. These exit hubs are common
with the third reading hubs described in 13, and
may be used interchangeably.

20. Co-Selectors (9-12). These selectors are
optional and operate the same as those described
under 17.

21. Comparing Entry — Exit. On the Type
402, 20 positions of comparing are standard on all
56- and 80-counter machines. Ten positions are
standard on 32- and 44-counter machines. On the
Type 403, 20 positions are standard for all ma-
chines.

The comparing entry hubs are wired from first
and second reading in MLP operations and from
second and third reading in normal operations.
The entry hubs may be used interchangeably, but
their relationship must be the same, that is, if the

first five hubs are used in one set of entries, the
corresponding five hubs must be used in the other
set of entries.

Each set of entry hubs has a corresponding set
of common comparing exit hubs. They are diag-
onally arranged for convenience in jackplugging.
Whenever a reading from one station does not
compare with the reading at another station, the
comparing hubs emit an impuise, which is nor-
mally wired to program start. The comparing
exit may also be used to control other functions,
such as hammerlock control, or carriage skip, when
wired to D pickup. The lower left exit hub la-
belled LC Prog. Start emits an impulse as the last
card passes the last control station, and also as the
first card passes the first control station.

22. Hmr. Lck. (Hammerlock) D-1. The D
(delay) entry hub will accept digits, X’s, 12’s and
comparing exits to control hammerlocking on the
following cycle. The I (immediate) hub will ac-
cept first card, total programs, negative balance
test exits, and selected card cycles impulses to con-
trol hammerlocking on the same cycle. When
either hub is impulsed and the long hammerlock
levers are raised, printing from those type bars is
suppressed.

23. Z Sup (Zone Suppress). These common en-
try hubs will accept an X, 12 or selected card cycles
to suppress all zoning for any designated card.
The X and R (12) punch may be wired directly
to zone suppress from the station preceding the
printing of the card. If a card cycles is wired to
zone suppress, it must first be controlled through
a selector.

24. SU CHG (Setup Change). These three hubs
are exits only when the three toggle switches on
the side of the machine are turned oN. When a
toggle switch is on the corresponding su crHe hub
emits an impulse each machine cycle. They are used
to pick up selectors through which wiring changes
can be controlled. Immediate (I) pickup must

be used.

25. DI (Digit Impulse). This exit emits an im-
pulse for every digit and for 11 and 12 on every
machine cycle, including run-in and run-out cy-
cles. It is normally wired to the C of a digit
selector to change the digit selector to a digit emit-
ter.
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26. CC (Card Count). This exit hub emits a
1 impulse every time a card passes the third read-
ing station. This impulse is normally wired to a
counter to count cards, or to program start to
cause a program change for every card.

27. First Card MI, IN, MA, MB. These exit
hubs are normally wired to counter add, carriage
skip to (I), hammerlock (I), I pickups of selectors,
and machine stop.

MI (Minor). This hub emits an impulse for
the first card of every minor group, including
groups with heading cards. If it is wired to a
counter plus, the counter will add the first card
of a minor group. If it is wired to a carriage skip
to I, skipping will take place before the first card
of each group. If it is wired to hammerlock I,
it suppresses minor first card printing for those
type bars having the long hammerlock levers
raised. _

IN (Intermediate). This hub emits an impulse
for the first card of every intermediate group. It
is similar in function to first card minor.

MA (Major). This hub emits an impulse for
the first card of every major group. It is similar
in function to first card minor.

MB (Minor Body). This hub emits an impulse
for the first card of every minor group in the
body, when head control is wired. It is normally
wired to control group indicate counters during
summary punching operations. When wired to
hammerlock 1, it may also be used to control ham-
merlocks.

28. Col Split (Column Split). Each column
split has a C (common), 0-9, and X-R hub. They
are used to separate 11 and 12 impulses from 0-9
impulses read from a card column or the DI hub.
They are active on card cycles only.

29. Mch Stop (Machine Stop). The three com-
mon entry hubs accept first card, total programs,
negative balance test exits or selected card cycle
impulses. When these hubs are impulsed, the ma-
chine stops and the stop light turns on. It can be
turned off only by depressing the final total key,
after which the machine may be restarted by de-
pressing the start key.

30. Split Col Ctrl (Split Column Control).

These hubs emit impulses at half after the number.
Hub 1 emits an impulse halfway between 1 and 0.
Hub 0 emits an impulse halfway between 0 and 11.
Hub 11 emits an impulse halfway between 11 and
12. They are normally wired to I pickups of se-
lectors, which in turn may be used as column splits.

The hubs labelled 9 through 2 are optional and
function the same way as the 1, 0 and 11 hubs.

31. Bus. Two rows of 4 common hubs may be
used to expand exits or entries.

32. “10”. These 4 common exit hubs may be
used for symbol printing. They emit “10” im-
pulses on every card cycle.

33. List. These entry hubs receive card cycles,
all cycles, negative balance test exit and setup
change impulses to cause detail printing. When
they are not impulsed, the machine will group
print.

Digits or X-12 impulses may not be wired di-
rectly to list. Normally, the list hub is impulsed
from all cycles to cause detail printing, and spac-
ing for all cards including the total. For selective
printing, card cycles may be wired to list through
a selector.

34. Non-P (Non-Print). When these entry
hubs are impulsed, all spacing and printing is sup-
pressed and the machine operates at a speed of 150
cycles per minute. They are normally wired from
total program exits in crossfooting operations, or
from first card minor for group indication elimi-
nation.

35. Space Control. These entry hubs are nor-
mally wired from card cycles, all cycles, or total
program exits. When S is impulsed, spacing is
suppressed. When 1, 2, or 3 is impulsed, printing
is single-spaced, double-spaced, or triple-spaced.
Space control takes precedence over normal spacing
(6 lines to the inch).

36. Final Total. These three independent exit
hubs emit an impulse to read out and clear counters
under the following conditions:

1. The machine must be idling.

2. The hopper must be empty.

3. The last card must be in the stacker.

Depress the start key with the final total key
being held down.
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They are normally wired to counter TOTAL
hubs. Normal spacing is suppressed on final total
cycles. Spacing may be obtained by wiring final
total to 1, 2, or 3 space control hubs.

37. * Symbol. These exit hubs emit “10” im-
pulses during program cycles and are normally
wired to numerical type bars directly or through
selectors to print asterisk or credit symbols. The
F hub emits a 10 impulse on final total cycles, the
1 hub on minor programs, 2 on intermediate pro-
grams, 3 on major programs and ALL on all pro-
grams. Hub 4 can be used only when sPECIAL PRO-
GRAM is wired.

These hubs may also be wired to the D pickup
of pilot selectors to control all cycles impulses to
channel entry when the special program feature
is being used.

38. Couple. These exit hubs are normally wired
to the I pickup of selectors to expand program
exits, or to each other to cause two or more totals
to print on the same line. Hub 1 emits an impulse
for the minor program, hub 2 for the intermediate
program, hub 3 for the major program and ALL for
all programs. Hub 4 can be used only when sPE-
CIAL PROGRAM is wired.

39. Stop, MI, IN, MA (not standard). These
hubs are entries to stop programming when sPECIAL
PROGRAM is used. M1, IN or MA stop is wired from
the last step used, depending upon the type of
program start that initiated the special program.

40. SPL PRG (Special Program — not standard).
When this switch is connected, normal program-
ming is inoperative. Each channel may then be
independently controlled by wiring all cycles to
channel entry directly or through pilot selectors.
This feature provides a means of obtaining extra
program cycles following a program change. Pro-
gramming is started by impulsing a program start,
and stopped by impulsing a program stop corres-
ponding to the particular program start that ini-
tiated the special program.

41. Total Program. These exit hubs emit im-
pulses whenever program start is impulsed. When
minor, intermediate or major program start is im-
pulsed, minor, intermediate or major total program
is active. Each program requires a separate cycle,
unless coupled as explained under 38.

Each total program has 7 independent exit hubs
which are normally wired to counter TOTAL to
cause a counter to read out and clear. The na-
ture of the total will depend on the type of pro-
gram wired. They may also be wired: to carriage
SKIP TO I to cause skipping before predetermined
total printing; to HAMMERLOCK I to control ham-
merlocks; to COUNTER cONTROL to add trans-
ferred totals from transmitting counters on non-
net machines. Program 4 can be used only when
SPECIAL PROGRAM is wired.

42, Channel Entry. Each vertical row of hubs
has a corresponding channel entry which must be
wired from all cycles directly or through selectors
when special program is wired. If all cycles is
wired directly to any channel entry, the hubs im-
mediately above it may be used to control functions
on the 1st, 2nd, 3rd and 4th steps. Wiring for
programs beyond 4 is explained in Figure 82.

43. All Cycles. These ten independent exit hubs
emit an impulse for every machine cycle.

44. Digit Selectors (not standard). Used to-
select specific digits on a card column, or to emit
constant digits on every card feed cycle. The C
hub is impulsed from a reading station if a specific
digit is to be selected, or from DI (digit impulse)
if the selector is to be used as a digit emitter. Cycles
impulses must not be wired through digit selectors.

45. Co-Selector 1 (Immediate) PU (Pickup).
Entries to transfer co-selectors. The selector trans-
fers immediately and remains transferred until the
end of the cycle. Co-selectors may be coupled to
pilot selectors by controlling them from the pilot
selector coupling exit.

46. Pilot Selectors. Six pilot selectors are stand-
ard on the 32-counter machine and eleven are
standard on the 44-, $6-, and 80-counter ma-
chines. Five additional pilot selectors are optional.
They are 2-position selectors, each having an
X, D, and I pickup. The X pickup receives an
X or 12 impulse to transfer the selector on the
following cycle. The D pickup receives a digit
or X-12 impulse to transfer the selector on the
following cycle. Exceptions to the rule are covered
on page 152 under SELECTORs. The I (immediate)
pickup receives any impulse to transfer the selector
immediately. The I hubs are also used as coupling
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exits when the X or D pickup is used, that is, I
hubs emit an impulse for each cycle that the selec-
tor is transferred and may be wired to any I hub.

47. MLP PU (Pickup). Entry on the 403 only.
All MLP cards are punched with a 9-8 and a 1,
2, 3, or 4 in the same column which, when wired
to MLP pickup from first reading, causes the ma-
chine to print one, two, or three lines from one
card. When listing MLP cards only and OF is
wired to NI or I, the list switch must also be wired
from all cycles or card cycles.

48. SF (Successive Feed). Entry on the 403
only. To print information from a normal card
on the 2nd MLP line, a 6 is punched in the normal
card and wired to SF, from first reading. This
forces the normal card to feed immediately behind
an MLP card. SF will accept only a 6 impulse,
one cycle after MLP Pu is impulsed.

49. Couple Z, Z1, Z2, Z3. Exit on the 403
only. Z1 emits an impulse as an MLP card moves
past the first station. Z2 emits an impulse as an

MLP card moves past the second station. Z3 emits -

an impulse as an MLP card passes the third station.
They are normally wired to a co-selector pickup to
expand the internal MLP selector system.

Z1 can be used to impulse head control and
carriage skip to D hubs when MLP cards are being
used, provided they are not to print in the body
of the form.

Z is both an emitting and a receiving hub. It
may be used as a receiving hub during non-MLP
operations to pick up a 43-position internal selec-
tor, the transferred side of which is identified by
the transfer zone entry hubs, and the normal side
by the normal zone entry hubs.

50. Couple P, P1, P2, P3. Exit on the 403 only.
P1 emits an impulse when an MLP card passes
the second station. P2 emits an impulse when an
MLP card passes the third station. P3 emits an
impulse when an MLP card passes the fourth sta-
tion. They are normally used to expand the in-
ternal MLP selector system by wiring them to a
co-selector pickup.

P is both an exit and an entry hub. It may be
used as a receiving hub during non-MLP operation
to pick up a 43-position internal selector, the trans-

ferred side of which is identified by the transfer
alphamerical print entry hubs and the normal side
by the normal alphamerical print entry hubs.

51. Ist Read Delay—IN, OUT. Two stand-
ard and two optional on the 403 only. When the
MLP PU is impulsed, a digit may be wired to IN
from first reading. An impulse will be available
from the out hub when the MLP card at station
1 moves to station 2. First read delay is normally
used for digit selection from an MLP card, by wir-
ing the column containing the digit from first
reading to the C of a digit selector and the selected
digit to the N hub. Out is then wired to the D
pickup of a pilot selector.

52. Program Start M1, IN, MA; I (Immediate)
DE (Delayed). Program start I is standard on
both the 402 and 403. Program start DE is stand-
ard on the 403 only. The I hubs accept an impulse
to cause a program change on the same cycle. The
DE hubs delay the program change for one or two
cycles. The I hubs are normally used for compar-
ing between the second and third reading sta-
tions and the pE hubs for comparing between the
first and second reading stations. They are wired
from comparing exit to cause a program change
for every group, or from cc or I, to cause a pro-
gram change for every card.

The w1, 1N, and Ma hubs accept impulses to
activate the minor, intermediate and major total
program hubs.

53. Single Card S M. Exit on the 403 only.
The S hub emits a card cycles impulse whenever
a single card passes the third station. A single
card is recognized by two consecutive program
changes. The M hub emits a card cycles impulse
for each multiple card as it passes the third sta-
tion. The S and M hubs are normally wired to
counter plus or minus.

The switch to the lefr of the § hub must be
connected for single card total elimination. The
following results are then obtained:

1. Minor programming is suspended for all
single cards.

2. All single cards detail print even though
the machine is group printing.

3. The group following the single card is
group indicated. '
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4. If the last card of the group is a single
card and an intermediate program is wired,
the minor program is suspended and the
intermediate program is taken.

54. Head X, D. These are entry hubs used to
distinguish heading cards from body cards. The
X may be wired directly from the reading brushes.

le gl selan &~
The impulse to the D hub may have to be selected.

The X hub accepts an X-12 impulse and the digit
hub accepts any digit or X-12 impulse. Z1 may be
wired to the D hub to identify MLP heading cards
when there are no MLP cards in the body. If
there are MLP cards in the body, all heading MLP
cards must also be X punched and the X punch
used as head control. When head X or D is wired,
the following results are obtained:

1. All heading cards are printed.

2. Programming is suspended during heading
card printing.

3. Skip from heading to first body line is
automatic.

4. Skip to the first body line of a form is
automatic when heading cards are missing.

55. INV F (Inverted Form). These hubs must
be connected when inverted forms are used. Auto-
matic skipping is effective between body and head-
ing cards instead of heading and body cards. -

56. INLK SUP (Interlock Suppression). When
these hubs are connected, interlocking will be sup-
pressed for all skipping. They are used when every
skip is 3-2/3 inches or less.

57. IC (Indicate Control). These three inde-
pendent exit hubs emit impulses on the sheet iden-
tification cycle following an overflow when OF is
wired to I (indicate). One hub is wired to counter
plus, one to counter minus, and the other to coun-
ter total, for two purposes: (1) To print sheet
identification information from counters. (2) To
prevent counter clearing.

58. NI - OF -1 (Non-Indicate-Overflow-Indi-
cate). OF emits an impulse whenever the 12 hole
in the carriage tape is sensed. It is wired to I
(indicate) if sheet identification is desired after an
overflow, and to NI (non-indicate) if sheet iden-
tification is not desired after an overflow. When I
is wired, the carriage skips to the first printing

line of the next form. When NI is wired the car-
riage skips to the first body line of the next form.

59. Carriage Skip To D-I, Interlock Release,
Tape Exit. Channels 1-8 are standard. Channels
9-11 are optional.

Skip to D-I.

All digits and X-12 impulses as well as Z1 must
be wired to D. Skip to I will not accept digits,
X’s, 12’s, or Z1. Skip to I is normally wired from
first card or total program exits.

Tape Exit

As each hole in the tape is reached or passed,
the corresponding tape exit on the control panel
emits an impulse. Tape exits are wired to interlock .
release to suppress interlocking when distances of
3-2/3 inches or less are skipped. They should
never be wired to any other function.

Interlock Release

These entry hubs are wired from tape exit to
suppress interlocking. Interlocking should never
be suppressed for more than 3-2/3 inches.

60. Card Cycles. The upper five hubs in the left
column emit impulses as any card passes the third
station. The other eleven hubs are not active for
MLP or heading cards. Card cycles are normally
wired to counter control plus or minus, to counter
exit suppression, or through a selector to control
zone suppression or hammerlocking. One card
cycles hub should not be wired to more than eight
entry hubs.

61. SP Control Entry — PU. These hubs are
common to 11-12 hubs of corresponding column
splits on the summary punch control panel. When
an entry hub is impulsed from summary punch
X control + or —, an X is available from the
column split to identify the summary card.

The pu (pickup) hub must be impulsed before
summary punching will take place and is normally
wired from one or more total program exits, to
summary punch minor, intermediate and major
totals. The impulse to the pu hub may be selected
to eliminate summary punching for certain con-
ditions, such as zero balances.

62. SP-SW (Summary Punch Switch). These
hubs must be connected for all summary punching.
They synchronize the operation of the accounting
machine and the summary punch.
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63. NB-AC (Negative Balance All Cycles).
When these hubs are connected, an impulse will be
available out of the negative balance test exit hub
of a counter whenever the counter turns negative;
the impulse continues as long as the counter re-
mains negative. It is a means of detecting negative
balances in counters on card cycles as well as on
program cycles.

64. Counter Control — Plus. Each counter has
two common plus entry hubs. When they are
impulsed from card cycles, first card, total pro-
gram or transfer control, the counter adds.

65. Counter Control Minus. Each counter has
two common minus entry hubs. When they are
impulsed from card cycles, first card, total pro-
gram, or transfer control, the counter subtracts.

66. Transfer and S.P. X Control. Plusand Minus.
These hubs may be used on net-balance machines
only. They emit impulses under the following con-
ditions:

a. The transfer plus hub of a counter emits an
impulse whenever the total hub of that counter is
impulsed, and negative balance control is not wired.
If negative balance control is wired, transfer
plus emits for plus totals, and transfer minus emits
for minus totals. They are normally wired to the
counter control hubs of receiving counters.

b. When the accounting machine is connected
to a summary punch, the summary punch X con-
trol plus hub emits a summary punch X impulse
whenever the total hub of that counter is impulsed.
If negative balance control is also wired, summary
punch control X plus emits an X impulse for plus
totals, and summary punch control X minus emits
an X impulse for minus totals. For summary
punch operations, these hubs are normally wired
to the summary punch control entries so that X’s
may be punched in summary cards for plus or
minus balances.

During MLP operations, counters 2A through
4B are internally controlled to clear when an MLP-
3 card passes the second and fourth stations. How-
ever, transfer plus and minus hubs do not emit at
these times.

67. Counter Exit Suppression. When a counter
exit suppression hub of a given counter is impulsed,
exits from that counter are suppressed. They are
normally wired from card cycles to suppress detail
printing from the counter; from first card minor,
intermediate or major to suppress printing from
first cards of corresponding groups; from total
programs to suppress total printing; and from
negative balance test exit to suppress printing of
negative balances.

68. Negative Balance Test Exit. Each counter
has a negative balance test exit hub which emits
an impulse when the counter is negative on a pro-
gram cycle. When NB-AC is connected they emit
impulses as described under 63. They are normally
wired to counter exit suppression, to a pilot selector
D pickup, to negative balance control, or to LisT.

69. Negative Balance Control. These hubs are
standard on net balance machines only. Each coun-
ter has a pair of hubs which receive negative bal-
ance test exit impulses to convert complement bal-
ances to true figures.

70. CI Carry Exit; C Carry Entry. Whenever
a counter is wired for subtraction, the correspond-
ing counter CI-C must be connected. Whenever
a counter is to be coupled with another, the CI of
the counter containing the units position must be
wired to C of the coupled counter, and CI of the
coupled counter to C of the counter containing
the units position. When a zero balance stands
in the counter, an X impulse can be wired through
C and CI to pick up a selector.

71. CR Symbol Exit. Standard for detail print-
ing and total printing on a net balance machine,
but only for detail printing on a non-net balance
machine. When a CR is wired to an even-num-

[

bered numerical type bar, a2 CR symbol prints.

72. Total. Each counter has two common ToTAL
hubs, which are normally wired from total pro-
gram to cause the counter to read out and clear.
They may also be wired from first card minor, in-
termediate or major, from selected card cycles, or
from IC (indicate control).
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TIMING CHARTS

‘A cYCLE is a period of time required to complete
a given series of events, at the end of which the
series is repeated. On the Types 402 and 403, each
cycle is divided into 20 equal parts called points.
Each point of a cycle is further divided into 18
degrees. Thus, there are 360 degrees in a cycle
measured on a scale from 0 to 0 (0 same as 360).
The time required to read a card is from 0 to 216
(12 positions times 18). The part of the cycle
from 226 to 360 normally represents the space
between the cards as they go through the machine.

Control panel hubs are generally classified as
exit or entry. Exit hubs emit impulses at a speci-
fied time during a 360-degree cycle, and entry hubs
receive them.

The purpose of the timing charts (Figures 131
and 132) is to show in degrees the approximate
time at which exit hubs emit and entry hubs re-
ceive. The Location column shows the position of
the hubs on the control panel. For example, all-
cycles hubs are located in horizontal row HH and
in vertical rows 41-50. Codes under the Machine
Cycle and Notes columns are described at the bot-
tom of page 154.

It will be seen that all cycles, card cycles, and
total program impulses start at the end of one
cycle, break, and continue through the beginning
of the next cycle. The first part (approximately
246 to 270), often referred to as EAC (early all
cycles), is a setup impulse emitted at the end of
one cycle to prepare the machine for the next cycle.
The second part, referred to as LAC (late all
cycles), is available at approximately 320 degrees
of one cycle and lasts until 180 degrees of the
next cycle. It is during this part of the cycle that
cards are read and counters add, subtract or clear.

Program couple hubs emit uninterrupted im-
pulses that stare before EAC 2nd end after LAC 50
that they may be used to pick up selectors through
which normal EAC-LAC impulses may be con-
trolled. The EAC impulse from the first card
hubs are available earlier than the normal EAC
for the same reason.

Cycles impulses should never be wired through
digit selectors. Digit selectors are used only to
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select digits read from the card or impulses avail-
able from digit impulse exit hubs.

Some impulses, for example, OF and negative
balance test exit, start during the EAC part of the
cycle. If these hubs are wired directly to minor
program start, the EAC portion of card cycles im-
pulses emits on the minor program cycle; the EAC
portion of minor program exits and minor couple
does not emit. For these reasons, functions con-
trolled from the EAC portion of card cycles; such
as counter exit suppression and immediate hammer-
lock control, would operate not only on card cycles
but also on the minor program cycle. Therefore,
minor totals would fail to print from a counter
which was exit suppressed on card cycles, or from
type bars hammerlocked on card cycles. In addi-
tion, functions controlled from the EAC portion
of the minor program exit, such as carriage skip
to I, would not receive an impulse. Furthermore,
negative totals would not be converted because the
EAC portion of minor program exit must reach
the counter total hub in order to allow negative
balance control to receive a negative balance test
exit impulse.

The following entry hubs on the control panel
accept only EAC impulses: List, Non-print, Ham-
merlock I, Skip to I, Machine Stop, Space Control
S, 1,2,3.

These hubs cannot be wired directly from the
reading brushes, since digits read from the card
are available during LAC time.

Selectors. Reference to the Timing Chart (page
155) will show that the DPU of pilot selectors may
be impulsed at normal entry time (9 through 12),
and at other times not considered normal. Pilot
selector operation under all conditions is described
below:

bru
Digits (9-12)
“10” impulse

(program only)
LAC time

(320° t0 180°)
EAC time

(235° t0270°)

NB Test Exit
(255° t0 267°)

SELECTOR TRANSFERS SELECTOR DROPS

225° of next CF cycle

235° of cycle impulsed
235° of cycle impulsed ~ 225° of next CF cycle
235° of cycle impulsed  225° of next CF cycle
Immediately 225° of next CF cycle

275° of cycle impulsed  225° of next CF cycle
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First Card MJ, INT, and MAJ impulses wired to
DPU will transfer selectors for the first and second
cards of the group. Program couple and program
exits will transfer the selector for that program,
all subsequent programs, and the first card of the
next group.

Any impulse to the I pickup of a pilot selector
or co-selector (except CI CARRY EXIT) will cause the
selector to transfer immediately and remain trans-
ferred until 225° of the same cycle.

As a general rule, allowance of from 4 to 7
degrees should be made between the time the se-
lector begins to transfer and the starting time of
the impulse to be selected because of the variable
lag in the actual transfer of selectors. For this rea-
son, co-selectors or pilot selectors impulsed to trans-
fer at 235 degrees do not actually transfer until
approximately 239 degrees. It would not be safe,

therefore, to select an impulse beginning or ending
during this lag period. For example, first card im-
pulses should not be selected through a selector
picked up from a setup change switch since the
timing of both impulses is the same (235 degrees).

Line Impulses. Line impulses (those that are
active for 360°) are the inverted form, special pro-
gram, and summary punch switches. Each switch
has an exit hub and an entry hub. They operate
as switches when the exit hub is connected to the
entry hub. Exit and entry hubs of the inverted
form and special program switches cannot be con-
nected together through selectors because they
burn selector points when the selectors transfer.
Exit and entry hubs of the summary punch switch
may be connected together through the transferred
side of selectors because of internal circuits not
shown on the timing chart.



.r——*'ruucnomu CYCLE
CONTROL PANEL HUB | LocATON | MACHINE|\ore [8 7654321 0mmw
EXIT 198 234 270 306 3420 18 54 90 126 162 198 234 270 306 a4z | 18
216 | 252 | 2881324 | O | 36 | 72 108 | 144|180 | 216 | 252 ] 288 ] 324 | o
All Cycles HH,41-50 CPFO
Card Count La4 4 ]
Cord Cycles J-N,49 C
Cord Cycles (except H”. and MLP) 0-Q,49; J-Q,50 c3
Carriage—mdicate Control K,47-48; 1,48 ) W
Interlock Suppression (Sw) K.45 A 5 ‘
Inverted Form (Sw) 1,47 A
Overflow 1,46 A 6
Tape Exit M,88,48 Impulse indefinite—wire 1o interlock relacse only
Channel Entry (Spec. Prog. OFf) GG,44-50 CPFO 7
Cl Carry Exit DD,51-66 A 8 ol 8] 7] 6] 5] 4] 2] 2] 1] o T
Compoaring Exit H25-44;1,26-44 | A 9 7432 1 iz
Counter Exi S-V,1-40 A 9 ol 81 71 &1 sf 4f 3] 2] 1] o0 [«
Credit Symbol Exit FF.51-66 A 10 1
Digit Impulses K44 A 21 81 7] 6] 5] 41 3] 2] 1] o 7
Final Total 88, 4244 F
First Cord MLIN MA M, 41-43 C
First Card MB M 44 CH
First Reoding A-B,1-40 Cc1 * 91 8/ 71 6f 5] 4] 3] 2] 1] o M
Lost Cord Program Start 1,25 < n
MLP Control—Couple P E.48 C.2-3-4| *12 |
Couple ’ E47 cl *
Couple 2 E47 c23 a2
Covple 21 F,47 c1 .
Couple P1,12 F,48; G,47 c2 .
Couple P2,23 G A48, H,47 c3 .
Couple P3 H,48 C4 *
First Read Delay—Out E-H,50 C 13
Single Card (Sw) 1,47 C 4
Single Cord, S-M 1,49-50 c3 15
Negative Balance ARt Cyches (Sw) 89,49 CPFO
Negotive Bolonce ANl Cycles (Sw) 88,50 P
Negative Balonce Test Exit AA51-66 P 18
Pilot Selectors —— Coupling Exit | G,51-66 A 1”7 -~ -
Print Selection Exit 1,124 A ar l | 1 {
Progrom Cowple 1,2,3,4,All €C-GG,42 P
Second Reading M-N,1-40 c2 91 8] 7] 6] 5] 4] 3] 2f 1] o112
Setup Change B.43-44; C,44 A
Special Progrom (Sw) FF,43 A
Sphit Column Control T-V,41.43; T-U,44 A 9 (8 [7]6 [5]a 11
Summory Punch (Sw) AA,49 A 18
Symbol * F/1,2,3, 4, Al 88-GG, 41 743 10
Ten (10) Impulse Y, 41-44 d
Third Reading O-P.DD-EE,1-40 c3 9 7] 6] 51 4] 3[ 2] +f of N2
Totol Progrom MIINMA, Spec CC-EE,44-50 3
Trafr & 'SP X Civl Plus & Minus W-X,51-66 A 2
Zone Selection Exit D,1-24 A ar [ 1 -
‘I”ZIIé_:.?_‘?SIIT78|83_°ﬁ3!’43ﬂ_‘.8L3l6_5]‘_.7210108Kjlu '_i‘fmlﬁ“mi"zs': th'asfshiﬁé_‘la_
98765 4321010
* TYPE 403 ONLY NOTES 15 Not 24 wa

MACHINE CYCLES CODE

A Al cycles
A-M All cycles except third and fourth stations MLP
cords
A-Z AN cycles except second, third and fourth sto-
fons MLP cards
C Card cycles
1 First reading station
2  Second reading stafion
3 Third reading station
4 Fourth station
C-H Cord cycles except heading cycles
F  Final total cycle
©  Overflow indicate cycle

WIRDNC DIACRAM NO, 216201 -N

5 Except overflow cycles
6 Caused by semsing “12” hole from tape. Ineffective
when sensed during a skip
7 Active only when special progrom device is
installed
8 Except when total hub is impulsed
9 Except on run-in cycles; also, on first and third
line cycles of MLP-3 cards for counters 1.24
10 On non-net balance machines, exit for card cycles
of
11 First card in and last card out
12 May be used as entries for selected cycle i

16 Aho coard cycles when NB-AC switch is ON

17 Active as an exit for every cycle that the selector
is transferred

18 360’ (line) impulse. May be selected under con-
trol of setup change switch Other line impulses
should not be selected

19 When C carry entry and total hubs ore impulsed
on the same cycle, carry does not go beyond the
vnits position

20 Effective for overflow except for simultaneous skip
to 1 or head control pickup. Action delayed for
progrom cycles and for space suppression when
impulsed from ling exits

fo pick up MLP selector during non-MLP oper'oﬁons
13 MLP control first read delay IN wired
14 Single card group when programming between
first and second reading stations

Ficure 131.

N Exécp? during summary punch cycles
22 Not to be used as enries
23 Effective for entry as an MLP-3 card passes second

When respeciive counver totai hub is impulsed
First reading station on MLP cords

Not receptive on MIP cards

It impulsed between 246 -270 (usally from
overflow or negotive balance lest exit) EAC par-
tion of card cycles will emit on minor progrom,
while EAC of minor program and minor progrom
couple will not emit

MLP cards; also when couple P is impulsed on
non-MLP cycles

MLP cards; also when couple Z is impulsed on
non-MLP cycles

Counters 2A through 48 (1-24) not recepive
when MLP-3 card is at second and fourth stations

25
26
27

2|

29

30

reading station

TimiNg CHART, ExiTs
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NORMAL

ENTRY Thiee fe————————————— MACHINE CYCLE—— 3]
- FUNCTIONAL CYCLE
CONTROL PANEL HUB LOCATION  |MACHINE |\ e § 8 76 5432101112
ENTRY CYCLE 198 234 270 306 342 | 18 54 g0 126 198 234 270 306 342 1 18
216 252 | 288 324 36 72 108 144 180 ! 216 l 252 288 324 0
C Carry Entry EE.51-66 A 19 | ] | [ T1 | [ | ! |
Carriage - Head D 1,46 A 1L
Head X i-J,45 [« r—
Interlock Suppression (Sw) K46 A 5
Interlock Release M-BB,47
Inverted Form (Sw) 1,48 A
Non-Indicate Indicate L45; L47 20 Wire from OF
Skip o D M-B8,45 A ! ]
Skip to1 M-88,46 A [ ]
Channel Entry (Spec. Preg. On) GG,44-50 P
Co-Selector I Pickup A-B,58-66; C-D,58-61| A
[of F,25-44;Y,1-40 A , —
N E25-44 X140 | A e EEERNN
T D,25-44; W,1.40 A
Column $piit C . P.41-44 C
09 Q,41-44 C
X-R N,41.44 <
Comparing Entry G,1,25-44 A
Counter Control Plus & Minus $-V.51-66 A 21 I -
Counter Entry Z-CC,1-40 A
Counter Exit Suppression ¥-2,51-66 A
Digit Selectors C AD57 c
912 A-D,45-56 C
Fiest Line Print Entry F.1-24 A-M
First Line Zooe Entry E.1-24 A-Z
Hammartock D A41.42 A
1 A43-44 A
List 7,41-42 A
Machine Stop 5,41.43 A
MLP Control Couple P, Couple Z E47-48 A
Couple P1,P2,P3,71,72,73 E-H 47-48
First Read Delay —IN E-H,49 A
Pickup E.45 C
Program Start Delay F-H,46 A
Single Card (Sw) 1,48 A
Successive Feed E .46 C *23 (]
Negative Bolance All Cycles (Sw) 88,50 A | 1 L | ‘ mﬂ
Negative Balance Control BB-CC,51-66 A 24 ] ]
Nen-Print 2,43-44 A T I
Normal Alphamericol Print Entry Q,1-43 A *25 | i 1 11 T ] 1 i | ] i
Normal Zone Entry L,1-43 4 26 T B
Numerical Print Entry R,1-44; 5,44 A ]
Pilot Selectors D Pickup F,51-66 S N | U A O I O O A B R R |
IPickup - G.51-66 ‘A
X Pickup E51.66 c
C J-M,51.66 A .
N 1,51-66 A | { |
T H-K,51-66 A
Program Start Immediate F-H,45 A 27 - 4
Second Line Print Entry H,1-24 c3 * ‘ L
Second Line Yone Eniry G,1-24 c2 .
Space Control §-1-2-3 AA,41-44 A
Special Program (Sw) GG,43 A
Stop MI-IN-MA CC-EE43 cPF
Summary Punch Control Entry R-W,49-50 A :Wir:e frém s‘umn‘\ury punch X c(:n'roll pllux or inus
Summary Punch Control Entry PU X,49 A
Summary Punch (S w) AA,50 A
Third Line Zone and Print Entry 1,1-24 c3 *
Transfer Alphamerical Print Entry K,1-43 €234 +28 - L [
Transfer Zona Entry C,1-43 C123( 29 ( -
Total GG-HH,51-66 A 30 [ A
Zone Suppress B,41.42 A v r T ) ’—ﬁ-
"182 6_L252_L2;8 _1_374 Tl_l.legill _5I4_7|1’_ﬁf ]_Ll ! -16_‘30_]19..82|6—23L‘2I52T7 83?:31243_?2_ _118_1
9 765432]0”‘2

WIRING DIAGRAM NG, 21001 N

Ficure 132,
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INDEX

Page
Addition _.. - 17
All Cyeles, e e 10, 147
Alphabetic Control 26
Asterisk Symbol 23, 147
Bus Hubs _. 91, 146
C (Carry Entry) . ; 29, 150
Card Count . 58, 146
Card Cycles .. 18, 149
Card Feed Delay - ... 116
Card Feed Stop Light . 8
Card Feedintg 403 . 114
Carriage, Tape-Controlled 93
Channel Entry 88, 147
CI (Carry Exit) 29, 150
Class Selection .. 65
Column Split 43, 146
Comparing Entry 21, 145
Comparing Exit 21, 145
Comparing Unit .21
Control ... ; 21
Control Panel 6, 144
Control Panel Summary (Figure 130) o .. 143
Control Tape (Figure 84) ... . 95
Co-Selector ... 45, 145, 152
Co-Selector Pickup 45, 147
Counter Control Minus 28, 150
Counter Control Plus 18, 150
Counter Entry 18, 145
Counter Exit 20, 143
Counter Exit Suppression _.: 34, 150
Counter Total ... .. 18, 150
Couple MLP Control 116, 148
Couple Total Program _: 69, 147
CR Symbol Exit .. 30, 150
Crossfooting Five Fields ... 91
Crossfooting Net Balance Machine (three fields) ..o 56
Crossfooting Non-Net Balance Machine (three fields) ... 58
Crossfooting Ten Totals 91
Crossfooting Using MLP Selector System (three fields) ... 133
Date Printing 39, 86
Detail Printing, Alphabetic 13
Detail Printing, Numerical 9
Detail Printing with Minor, Intermediate and Major Program 23
DI . 38, 145
Digit Emitters 38
Digit Selection 38
Digit Selectors ... 38, 147
Double Spacmg 68
Expanding Program Exits — 71
Feed Interlock Start Button 87
Field Selection, Alphabetic 62
Field Selection, Alphabetic and Numerical . . 63
Field Selection, Numerical 61
Final Total - 19, 146
Final Total Key 8 -
First Body Line Stop - 95
First Card Minor, Intermediate, Major .and MB ________ 45, 146
First Card Spacing 71
First Line Print Entry - 119, 143
First Line Zone Entry 118, 143
First Printing Line Stop 95
First Read Delay 118, 148
First Reading ....... 118, 143
. Five Field Crossfooting 91
Form Control 100
Form Feed ... 98
Form Feeding Devices 135
Form Light ... .. 8
Form Stop Device . 99
Form Thickness Adjusting Device (Fxgure 89) e 98
.Forms Tractor . . 140
Four Minor Totals from the Same Type Bars ... 88
Fuse Light ... 8
Gang Punch Switch 87
Group Indication 45

Page
Group Indication Elimination (mon-print) . . 56
Group Printing ... 26
Hammerlock Control 42
Hammerlock Hubs 43, 145
Hammerlock Levers (Figure 33) 42
Hammersplit Levers (Figure 12) 17
Head Control .. 102, 149
Hopper Stop Swich 87
1dling Light ... 8
Indicate Control (IC) 107, 149
Inserting Tape in Carriage (Figure 87) 97
Interlock Release ... 95, 102, 149
Interlock Suppress 100, 149
Intermediate First Card 45, 146
Introduction 5
Inverted Form (INV F) 110, 149
Inverted Form Operations 109
Keys 8, 96
Last Card Auto Total Switch ... 87
Last Card Program Start 22, 145
Lights 8
List ... 11, 146
Long Hammerlock Levers (Figure 33) 42
Machine Stop 74, 146
Main Line Switch 8
Major First Card 45, 146
Method of Addition .. 21
Method of Net Balance Conversion 31
Method of Subtraction 31
Minor Body 45, 146
Minor First Card _ . 45, 146
Missing Heading or Missing Body Cards .o 105, 111
MLP Cards Followed by Normal Cards e 124
MLP Control Couple 116, 148
MLP Control Pickup 116, 148
MLP 4 .. 11§
MLP Program Start—DE 124, 148
MLP Selector Expansion 127
MLP Selector System (Figure 109) 121
Multiple. Heading Group 107
Multiple Line Printing . 116
Multiple Line Printing Card 113
Multiple X Selection 72
Negative Balance Control 30, 150
Negative Balance ... 75
Negative Balance Test Ex:t 30, 150
Net Balance Subtraction 28
NB-AC Switch 75, 150
Non-Net Balance Subtraction . 34
Non-Print - O_ 56, 146
Non-Print Run Out Button 87
Normal Alphamerical Print Entry 10, 143
Normal Skip Stop ........ 95
Normal Zone Entry 14, 143
Numerical Control 22
Numerical Print Entry 10, 143
Offset Total Printing 40
Operating Switches and Signals 8
Overflow Control 95
Overflow NI-OF-1 . 104, 149
Overflow Sheet T 107
Cverflow Skipping - 107
Page Total Control 9s
Paper Brake and Form Stop Device (Figure 90) ... ... 99
Path of Card 402 .10
Path of Card 403 113, 115
Pilot Selectors 28, 147, 152
Pin-Feed Platen Device 135
Platen (Figure 88) .. 98
Platen Clutch (Figure 86) 97
Platen Knob (Figure 86) 97
Platen Shift (Figure 90) 99
Predetermined Total Line . 107
Pressure Release Lever (Figure 90) 99
Print Selection Exit 119, 143
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INDEX (continued)

Page
Print Selection MLP 119
Print Unit 9
Program Control 21
Program Control, Alphabetic (Figure 19) ... . 26
Program Control, Numerical (Figure 17) S X
Program Exit Expansion 71
Program Start DE 124, 148
Program Start I ___ 22, 148
Progressive Total Printing 86
Restore Key (Figure 86) 97
Ribbon Replacement 142
Run Out Buttons 87
Schematic Diagram of MLP Selector System ... oo 121
Schematic Diagram of Selector 29
Second Line Print Entry 119, 143
Second Line Zone Entry 118, 143
Second Reading 14, 143
Selective Printing 39
Selectors, Co-Selectors 45, 145, 152
Selectors, Pilot 28, 147, 152
Setup Change 48, 145
Sheet Identification, Overflow 107
Short Form Skipping 100
Short Hammerlock Levers (Figure 33) ... . 42
Single Card §, M _. 131, 148
Single Card Switch 131, 148
Single Card Total Elimination 130
Single Heading Forms 102
Single Sheet Form Feeding 112
Skip to D-I 100, 149
Skipping, Overflow 107
Space Control 68, 146
Space Key (Figure 86) 97
Space Suppression ... - 69
Spacing Chart 11, 151
Special Character 17
Special Program 88
Special Program Switch 88, 147
Split Column Control 76, 146
Start Key 8
Stop Key, 8
Stop Key, Carriage (Figure 86) 97
Stop Light 3
Stop—Minor, Intermediate, Major 88, 147
Subtraction 26
Successive Feed (SF) R 127, 148
SP Control Entry . 78, 149
SP-SW (Summary Punch Switch) 77, 149
Summary Punching ... . 77
Summary Punch Elimination of Zero Balance .. ... ... 83
Summary Punching More than One Class of Total ... 85
Suppression, Counter Exit 34, 150
Switches ... ...8, 87
“Tape Channels 95
Tape-Controlled Carriage 93
Tape Exit 102, 149
Tape Punching 96
Ten (“107) . 146
Tension Adjustment (Figure 90) 99
Third Line Print 119
Third Line Zone 118
Third Line Zone and Print Entry 143
Third Reading 10, 143, 145
Timing Charts( Figures 131, 132) 152
Total 18, 150
Total Printing from Different Type Bars ... ... 52
Total Printing from Same Type Bars 50
Total Printing (Offset) 41
Total Program 22, 147
Total Program Couple 69, 147
Total Space Control 69
Total Transfer Net Balance Machine .. 50
Total Transfer Non-Net Balance Machine 55
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Page
Transfer and SP X Control—Pius, Minus _....___.__. 50, 150
Transfer Zone Entry 119, 143
Triple Spacing - .~ 68
Vernier Knob (Figure 86) 97
Wiring Diagrams
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Address Printing (Figure 107) 120
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Crossfooting, Non-Net Balance (Figure 49) 59
Crossfooting Ten Totals (Figure 83) 92

Crossfooting Using MLP Selector System (Figure 117) 133

Detail Printing, Alphabetic (Figure 11) ___. e 16
Detail Printing, Numerical (Figure 8) e 13
Digit Emitting (Figure 29) .. 39
Digit Selection (Figure 28) 38
Field Selection, Alphabetic (Figure 52) ... 62

Field Selection, Alphabetic and Numerical (Figure 54) 63

Field Selection, Numerical (Figure 51) .. ____ 61
First Card Spacing (Figure 63) 71
Five Field Crossfooting (Figure 82) ... 91

Four Minor Totals from Same Type Bars (Figure 81) 89
Group Indication (Figure 39)
Hammerlock Comparing Exit Control (Figure 36)
Hammerlock D and ND Control (Figure 35)
Hammerlock Total Program Control (Figure 37)
Hammerlock X and NX Control (Figure 34)
Heading Forms (Figure 94)
Inverted Form (Figure 98) .. .
Machine Shop (Figure 67) ...
Minor and Intermediate Totals on the Same Line (Fig-

ure 62) [N : 70
MLP Cards Followed by Normal Cards (Figure 111) 125

Multiple Heading Groups (Figure 96) ... . 108
Multiple X Selection (Figure 66) 73
Negative Balance (Figure 68) _ 75
Offset Total Printing (Figure 32) ... 42
Printing Minor, Intermediate and Major Totals from the

the Same Type Bars Net (Figure 44) 51

Printing Minor, Intermediate and Major Totals
Same Type Bars Non-Net (Figure 46) 55
Printing Minor, Intermediate and Major Totals from Dif-

ferent Type Bars (Figure 45) ... 52
Program Exit Expansion (Figure 64) . 71
Programming Alphabetic (Figure 19) 26
Programming Numerical (Rigure i8) 23
Progressive Total Printing (Figure 78) 36

Selective Printing (Figure 30)
Selector Expansion (Figure 113)
Setup Change (Figure 42)
Sheet Identification (Figure 96)
Short Form Skipping (Figure 92)
Single Card Total Elimination (Figure 116)
Space Control (Figures 58,.59, 60, 61)
Subtraction, Net Balance (Figure 24) ..
Subtraction, Non-Net Balance (Figure 25) ...
Successive Feed (Figure 113)
Summary Punch, Net Balance Machine (Figure 73) . 78
Summary Punch, Non-Net Balance Machine (Figure 74) 81
Summary Punching Totals on Two Cards (Figure 76) 84
Summary Punching Elimination of Zero Balance (Figure

75) ~ 82

Total Program Couple (Figure 62) ... 70

X Selection (Figure 27) _ 36

Zone Suppress (Figure 54) 63
X Selection, Single _ 36
X Selection, Multiple 72
Zero Balance Summary Punch Elimination .. 83
Zero Carry Clip (Figure 12a) 17
Zero Printing . 16
Zone Selection Exit 119, 143
Zone Selection MLP 118
Zone Suppress 63, 145
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