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PREFACE

The purpose of this manual is to describe the features and functions of the
IBM Alphabetical Accounting Machine. It has been prepared with three
objectives in mind:

Use by beginners who are familiar with the IBM Accounting prin-
ciple, but who are not skilled in the operation of the machine.

Use as a textbook by instructors in a practical course of training
in the fundamentals of the machine.

Use by advanced students as a reference manual to find out why and
how certain machine operations are performed.

Each machine operation is illustrated. The major machine functions are
illustrated by sample card forms, reports, and wiring diagrams, which have
been selected to illustrate also the major reports in each of the basic applications.
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The IBM Accounting principle makes possible multiple uses of a single
record in the form of a hole in an IBM card. The principle is illustrated
above. It will be noted that the “5” punched in the IBM card can proceed
through many operations successively, as the functions of the machine are
rearranged for those operations through proper wiring of the control panel.
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INTRODUCTION 4,

There are three basic steps in the IBM Ac-
counting principle. Information recorded on an
invoice, job ticket, material requisition, or other
document is first transcribed to an IBM card in
the form of punched holes. The punched cards
are then arranged in the desired sequence by the
IBM Sorting Machine. The third step is the auto-
matic preparation of printed reports for the ac-
counting functions of Sales, Payroll, Material, etc.
This is accomplished by the IBM Accounting Ma-
chine, which reads the holes in the IBM cards and
prints a report. The IBM Accounting Machine is
so designed that it provides complete flexibility in
the arrangement of the printed data on the report
form. The machine operates auromatically in both
the feeding of the cards and the printing of results.
Summary cards can be punched simultaneously
with the printing of reports.

During the past few decades, great scientific de-
velopment of IBM Accounting Machines has been
made by the Research and Engineering Labora-

tories of the International Business Machines Cor-
poration. The first machine built for the Census
of 1890 was a simple counting device which con-
sisted of a series of dials. Each card was placed
manually on a reading mechanism, and after the
registration of the information, the card was re-
moved and replaced by another card. With the
widespread application of the IBM method to all
types of accounting work, more automatic and
flexible machines were constructed. The automatic
features of the earlier models were combined in
the Numerical Accounting Machine, to which the
printing feature was added.

The need for a machine which could process
alphabetic as well as numerical information was
apparent as the IBM Accounting principle became
more widely used. The Alphabetical Accounting
Machine was developed to meet this need. The
machine has the added function of handling alpha-
betical data, and is designed for the greatest ease
and flexibility of operation.
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FEATURES

FEATURES

Control Panel

The mechanism that controls the reading of
information from the card and the placing of this
information in the proper form and place on the
report form.

Switches

Control functions of the machine.

Card Stacker
The location where cards are stacked after they
pass through the machine.

Card Feed
The hopper in which cards are placed before
they pass through the machine.

Automatic Carriage

The automatic carriage automatically spaces
forms and reports which are being prepared on the
Accounting Machine.

Print Unit

The arrangement of type bars for printing re-
sults. The print unit consists of 43 alphabetical-
numerical type bars and 45 numerical type bars,
or a maximum of 88 type bars.

Start, Stop, and Reset Keys

The Start key controls the actual feeding of
cards. To stop the feeding of cards, the Stop Key
should be depressed. The Reset keys reset or clear
the machine of totals.

Main Line Switch and Running Indicator

The Main Line switch controls the power and
turns the running indicator light ON. The light
goes out when the machine is operating and ON
again when operation stops for any reason. The

main line switch should not be turned OFF while
the machine is operating.

Reading Table

The space provided for arranging cards prior
to placing them in the card feed. It also provides
a small working place at the machine.

Summary Punch Connection

This permits the dual operation of the Account-
ing Machine and Summary Punch for automatic
preparation of total or new balance cards simul-
taneously with preparation of reports.
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IBM Card

The operating unit in IBM Accounting. This illustration shows the
positions punched for recording each digit or letter.
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4 ALPHABETICAL ACCOUNTING MACHINE

MACHINE OPERATION

The cards, placed in the card feed hopper of the
Accounting Machine, pass two sets of brushes. The
brushes read the information which is punched in
the cards and direct the type bars or adding mech-
anism to print or accumulate the darta.

Cards are fed face down, 9's or the lower edge
first. The feeding is continuous and the operator
can insert cards while the machine is in operation.
The hopper holds from 800 to 900 cards and as
soon as the last card passes the second reading
station, the machine automatically stops.

UPPER

| BRUSHES
|

LOWER

As shown in the illustration below, each card
passes two reading stations, the upper and lower.
Each reading station consists of 80 wire brushes,
one brush corresponding to a card column. At the
first reading station are the upper or control brush-
es, and at the second reading station are the lower
or add brushes. The 9's position of a card is read
first; then the 8's, etc.; to the 12’s position. A
punched hole in any column allows the correspond-
ing brush to contact the conductor roll, This con-
tact completes an electrical circuit, and the electrical
impulse available from this circuit can be used to
actuate the type bars or adding mechanism. The

STACKER

o o,
N

Schematic Diagram of Card Feed




MACHINE OPERATION

T MANUAL

START -STOP

K.EY, : KE\:

- Mo

type of impulse emitted is controlled by the time
at which a contact is made; that is, a 9 impulse
would come before an 8, an 8 before a 7, ete. Un-
punched positions on a card separate the brushes
from the contact roll so that no impulses can be
emitted by the brushes.

The purpose of the upper set of brushes is to read
the card as it passes the first reading station in order
to determine what is to be done with the informa-
tion punched in the card; that is, should it be print-
ed, added, subtracted, or compared with informa-
tion on the preceding card? Then, when the card
reaches the lower set of brushes, the information is
ready to be printed, added, subtracted, or com-
pared.

After passing the two sets of brushes, the cards
enter the stacker, which has a capacity of approxi-
mately 1000 cards. The machine stops when the
last card passes the lower brushes, and the Start
key must be depressed to run the three remaining

FINAL
TOTAL *TOTAL
KEY KEY

e

MAIN LINE
SWITCH

cards to the stacker. Whenever the stacker is filled,
the machine automatically stops.

The feeding of the machine is controlled by the
Start and Stop keys. To stop feeding at any time,
the Stop key should be depressed; the Main Line
switch should not be turned OFF while cards are
feeding unless the Stop key is first depressed.

The time required for the reading of a card by
a set of brushes is referred to as a “‘card cycle” or a
“feed cycle.” The term “list cycle” means printing
or the possibility of printing information punched
in a card during a feed cycle. The terms *“total or
reset cycle” indicate the possibilities of printing
totals from counters. During a total cycle, cards
are not fed through the machine. The speed of
cards passing through the Alphabetical Accounting
Machine varies according to specifications; the
speed is either 80 cards per minute when set to list
and 80 cards per minute when set to non-list, or
80 cards listing and 150 cards non-listing.
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CONTROL PANEL

The basis of the automatic operation of the Al-
phabetical Accounting Machine can be found in
the control panel and the controlling switches. The
control panel fits into a rack on the left side of the
machine.

Control panel wiring is similar in principle to the
operation of a telephone switchboard, in that elec-
trical impulses are picked up and directed to spe-
cific places in the machine. Because of the fact
that the control panel acts as the “brain” of the
machine, flexibility of machine operation is ob-
tained. By making various connections on the
control panel, the operator directs the machine and
tells it which operations to perform. Therefore,
once a knowledge of the control panel is gained,
the operator can produce innumerable reports.

The cards which are placed in the Accounting
Machine pass two sets of brushes. A punched hole
in a card column allows a single brush to touch a
conductor roll. As a result of this contact, an
electrical impulse travels to the control panel on
the side of the machine. By means of external wires,
this impulse can be directed to a type bar where
the information can be listed, to a counter where
the information can be added or subtracted, to a
comparing position where the information can be
compared, or the data can be eliminated com-
pletely.

The various connections are made through the
control panel, which consists of groups of holes re-
ferred to as “hubs.”

Types of Hubs

Any hub on the control panel of the IBM Ac-
counting Machines generally can be classified either
as an outlet or an inlet hub. An outlet hub, some-
times called exit or output hub, is any hub which
emits an electrical impulse.

An inlet hub is one which can accept an elec-
trical impulse which is wired into it from an outlet
hub. Generally, outlets give the signal and inlets
do the work.

Two or more hubs on the control panel sometimes
are connected with a line either vertically, diag-
onally, or horizontally. These hubs are called com-
mon hubs and are exactly alike. Common outlet

hubs make it possible to wire the same impulse out
of either common hub. After an impulse has been
wired into a common inlet hub, the same impulse
is available out of the other hub. The purpose of
common hubs is to allow multiple plugging of the
same impulse, thereby eliminating the need of
split wires (a wire which has three or more plug-

ends).
I ™

Another way of avoiding the use of split wires
is by the use of thé bus hubs, There are four
common bus hubs; by plugging any impulse into
one hub of the bus unit, three outlets for the same
impulse are available.

I_BUS—‘]

Dotted hubs on the control panel diagrams rep-
resent hubs for devices which are not standard on
the machine.

Any machine (Net Balance or Non-Net Bal-
ance) manufactured after July 31, 1941, is
equipped with the control panel illustrated on
Page 7. Any Non-Net Balance Machine manufac-
tured before July 31, 1941, is equipped with the
control panel illustrated on Page 8.

Control Panel

-,
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FUNCTIONS OF THE MACHINE

LISTING
Listing is the printing of information from each
card as it passes through the machine.

Print Unit

The print unit of the machine is referred to as
the type bars, and it can perform three functions:
listing, printing totals, and printing symbols. The
number of type bars in a machine may vary ac-
cording to specifications but the maximum num-
ber is 88. Of these, 43 can print both alphabetic
and numerical information and are called alpha-
merical type bars; 45 of the type bars can print
only numerical information and are called numeri-
cal type bars.

The alphamerical type bars are to the left and
the numerical type bars are to the right. The two
sections are separated by a space equivalent to one
type bar. Each alphamerical type bar consists of
26 alphabetic characters, the numerical characters,
0 to 9, and a special character position. A numeri-
cal type bar consists of 10 numerical characters,
0 to 9, and a symbol position. The odd-numbered
numerical type bars have an asterisk (*) and the
even-numbered bars have a credit symbol (CR).

The type bars can be impulsed to list informa-
tion punched in a card during a list cycle and to
print totals during a total cycle. Each type bar,
therefore, has two inlet hubs, one to be used for
listing, the other to be used for total printing.
During each list cycle, the list type bar hubs are
connected internally to the type bars. During a
total cycle, the list hubs are disconnected auto-
matically, and the total type bar hubs are con-
nected internally to the type bars.

The machine is equipped with a 20” carriage. A
lever is provided for setting the carriage for either
single or double spacing. Single spacing is six lines
to an inch; double spacing, three lines to an inch.

Listing of Numerical Information

Numerical information can be listed by wiring
from the lower brushes representing the card col-
umns where the information is punched to the
type bar list entry hubs. Either the alphamerical

or the numerical type bars can be used. The type
bars selected are determined by the position on the
report where the information is to be printed.
The alphamerical type bars will print to the left
of the numerical type bars.

Listing of Alphabetic Information

Alphabetic information can be listed only on
the alphamerical type bars. An alphabetic char-
acter is punched in a card by combining a zone
(12, 11, 0) punch with a numerical (1 to 9)
punch. The illustration on page 3 indicates the
combination of punching for each character.

In order that a type bar may recognize an alpha-
betic character, it must receive both the zone and
the numerical punch. Each alphamerical type bar
has, in addition to the list and total entry hubs, an
inlet hub known as a zone magnet hub, which
accepts only 12, 11, and 0 impulses.

As in the listing of numerical information, the
lower brushes corresponding to the columns
punched are plugged to the alphamerical type bar
list entry hubs. The upper brushes, reading the
same columns punched, are plugged to the alpha-
merical type bar zone magnet hubs corresponding
to the alphamerical list entry hubs used. The upper
brush reads the zone punch and zones the type
bar so that a particular letter prints on the fol-
lowing cycle when the numerical impulse is read.

Numerical impulses without zone impulses on
the preceding card cycle will print only numerical
information.

o — |

NUMERICAL
TYPE BARS

ALPHAMERICAL
TYPE BARS

Type Bars
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12 ALPHABETICAL ACCOUNTING MACHINE

Zero Printing

Printing of zeros on both alphamerical and nu-
merical type bars is controlled by the hammersplit
levers, also referred to as the zero suppression levers.
There are 88 of these levers, one for each type bar.
When any zero lever is raised, it does not permit
the type bar to the right of it to print a zero.

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 po-
sition is wired to a type bar, and if there is a
significant 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 zero sup-
pression levers corresponding to the type bar print-
ing the units position of the field to the left should
be raised. A special character can be printed on
the alphamerical 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 on any type bar
without a significant digit to the left in one of
the following ways: The combinational punch of
a"1” and 2 "0" in a card column will always print
a zero, if the type bar is wired for alphabetic list-
ing. A clip, called "left zero carry clip,” can be
placed on the hammersplit lever of a type bar
printing a significant digit and on the hammersplit
levers of as many as 6 type bars to the left of this
position to cause zero printing.

Unwired numerical type bars print zeros to the
right of any significant digit. To climinate these
mechanical zeros, the zero lever corresponding to
the units position of the field to the left should

be raised.
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ADDING

Counters
The functions of addition and subtraction are

performed by accumulators called counters. The
number of counter positions in an Alphabetical
Accounting Machine may vary from 32, 44, or
56 to a maximum of 80. The individual counter
wheels are grouped in varying capacities as fol-
lows:

4 groups of 2 positions

4 groups of 4 positions

4 groups of 6 positions

4 groups of 8 positions

These counter groups are referred to as 2A, 2B,
2C, 2D, 4A, 4B, ctc., to 8D. (On Non-Net Bal-
ance machines manufactured prior to July 31,
1941, the counter groups are referred to by num-
bers instead of letters, such as 1 to 2, 25 to 32, and
73 to 80.) The size of the total is not limited by
the number of counter positions in a group, for
two or more groups not necessarily adjacent may
be connected or coupled together to act as a single
unit.

Accumulating
There are four basic steps in plugging for ac-
cumulation.

(1) What information is to be accumulated?
The field to be added is connected from the lower
brushes to the counter entry hubs. The counter
entry hubs are made common to permit the field
which is taken into a counter to be taken to an-
other counter. The counter group to be used is
determined by the size of the total to be accumu-
lated, for each counter entry hub represents a
single counter wheel which can accumulate one
position of a total. All the counter wheels of a
group function as a unit, and the carryover from
one wheel is added to the wheel to the left.

If the capacity of one counter group is not suf-
ficient, another counter may be coupled to the first
counter. This is done by connecting the CI (carry
impulse) of the first counter to the C (carry) hub
of the second counter. This brings the carryover

impulse from the last position of the first counter
to the first position of the second counter group.
The second counter also must be impulsed to add
and to clear on the same conditions as the first
counter.

(2) Which cards are to be added, subtracted,
or eliminated? Each counter group has a series of
common plus () and minus (—) hubs. When-
ever the plus hubs are impulsed, the counter will
add. An impulse in the minus hubs will cause the
counter to subtract. In order to have a counter
add every card which goes through the machine,
an impulse must enter the plus hub during each
card feed cycle. An outlet hub called “plug to
C” emits a constant impulse during every card
feed cycle. If a “plug to C” is connected to the plus
hub of a counter, the counter receives an impulse
to add every card which passes through the ma-
chine. To add only one type of card in a counter,
the "plug to C” impulse would have to be selected
so that it reaches the plus hub only when that
type of card is at the lower brushes.

(3) When should the total be printed? Each
counter has a counter total control hub (or plug
to class of total hub) which, when impulsed, will
restore all the wheels of that counter group to zero.
Clearing the counter makes it possible to print the
total held by the counter and to restore that coun-
ter to normal. The class or total hubs are used to
impulse the counter total control hubs. The minor
class of total hubs emit impulses whenever there is
a minor total cycle; the intermediate class of total
hubs, whenever there is an intermediate total cycle;
and the major class of total hubs, whenever there is
a major total cycle. The minor total prints on a
first total cycle; the intermediate and major totals
print on a second total cycle. The final class of
total hubs emit impulses only when the final total
reset key is depressed and the final total switch is
ON. The counters are cleared by connecting the
proper class of total hubs to the counter total
control unit; that is, if counter 8A is to add a
major total, the major class of total hub would
be used to clear counter 8A. (On Non-Net Bal-
ance machines, manufactured prior to July 31,
1941, clearing of counters is done by connecting
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16 ALPHABETICAL ACCOUNTING MACHINE

the proper class of total impulses to the “plug to
class of total” hub representing the extreme left
position of the counter group. The “plug to class
of total” hub for each remaining counter position
is plugged to the hub of the position to the left
of it.)

Automatic totals are controlled by the automatic
total switches. If the automatic total switches are
ON, the machine will automatically go through
total cycles and the totals will automatically print.
If the total switches are turned OFF, total cycles
must be taken by depressing the manual total key
illustrated on page 5. The minor and intermediate-
major total switches refer to group totals which
are discussed in the following section. A final
total, that is, a total of all cards, will be printed
only by turning the final total switch ON and
by depressing the final total reset key.

( AUTOMATIC [ aytomaric |  [(automanc [ FinaL |
ToTAL TOTAL TOTAL TOTAL
oM ™ o~ o~
')
L L
oor o o o8r
LAST i
MINOR
CARD major | | J

(4) Where should the total be printed? Each
counter has a row of counter total exit hubs at
which the impulses for total printing are available.
These hubs are plugged to the type bar total entry
hubs for total printing; i.e., if a 6 position total s
expected, then 6 exit hubs are plugged to the type
bars. The type bars are selected according to the
position on the report where the total is to be
printed.

Asterisks may be printed beside a total on the
numerical type bars. Each odd-numbered numer-
ical type bar has an asterisk. Each even-numbered
numerical type bar has a credit symbol. To print
an asterisk, the class of total hub corresponding to
the type of total (minor, intermediate, or major)
is wired to an odd-numbered type bar, usually to
the right of the total.

Ui

AUTOMATIC CONTROL

Automatic 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 control
group; for example, after payables distribution
cards have been sorted by department number, the
cards for one particular department are referred
to as a single control group. In the illustration on
page 18, Department is a control field.

The machine, by the use of the upper and lower
sets of brushes, can read at one time the holes
punched in two successive cards. Each card when
it is at the upper brushes is compared with the
preceding card which is at the lower brushes. When
a card passes the lower brushes, it is compared with
the succeeding card which is at the upper brushes.
Thus, each card passing through the machine, ex-
cept the first and last, is compared both with the
card ahead of it and the card following it. If the
fields are the same, thus indicating that the cards
are of the same control 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, the machine will automatic-
ally stop to print the totals for the control group.

There can be three classes of control groups:
minor, intermediate, and major. A minor control
is placed on the classification representing the
smallest grouping, intermediate control on the next
larger grouping, and major control on the largest
group. If totals of sales amount were to be printed
by state, by city, by customer number, customer
number would be considered a minor group, city
an intermediate group, and state a major group.
When the proper controls are placed on these
groups, the machine automatically stops at the end
of each group and will not start until the required
number of total cycles are taken automatically or
by hand. For a minor control change, only one
total cycle is required; on each intermediate or
major control change, two total reset cycles must

be taken.
Control Unit

Ten or twenty positions of automatic control
are available. Each position consists of five hubs.
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The top row of hubs are inlets to the comparing
relays from the upper brushes. The second row of
hubs are outlets for the zone impulses, 0, 11, and
12, which are brought to the top row of hubs.
The third row of hubs are inlets for the lower
brushes to the comparing relays. The fourth and
fifth rows of hubs are common outlets for unequal
impulses resulting from the comparison. Each com-
paring position has two diagonal common hubs for
the unequal impulse to facilitate plugging to the
control hubs (minor, intermediate, major). Thus,
when two or more columns are being compared for
control purposes, split wires do not have to be used.

During each card cycle, the readings in both
sides of the comparing relays are compared. If
the two readings for any comparing position are
not identical, an unequal impulse is available in the
upper unequal impulse hub of that position and
the lower unequal impulse hub diagonally to the
right. If the two comparing positions are identical,
no impulse is available.

For control on either alphabetic or numerical
information, the upper and lower brushes corre-
sponding to the card columns of a control field are
plugged to the comparing relays. The unequal
outlet hub for each comparing position used is con-
nected to the outlet hub of the position to the left.
The extreme left hand upper unequal impulse posi-
tion or the lower right hand diagonal position is
then connected to the minor, intermediate, or ma-
jor hubs. These hubs, when impulsed, will cause
the machine to stop for total cycles.

The second row of hubs of the control unit,
labelled zone selection (0, 11, and 12), are used
only when both controlling on and listing an alpha-
betic field. In this case, instead of using split wires
from the upper brushes to the type bar zone mag-
nets and the comparing relays, the upper brushes
are taken to the comparing relays, and the zone
impulses, 12, 11, and 0 are taken to the type bar
zone magnets from the zone selection hubs.

All classes of automatic control are subject to the
automatic control switches. To have any of the
controls effective, the corresponding control
switches must be ON.

If the automatic total switches are OFF, after
each control break the machine will stop. In order
to start it, the total cycles must be taken by de-
pressing the manual total key. After the totals
have been printed the machine will automatically
start if the automatic start switch is ON. If the
automatic start switch is OFF, the start key must
be depressed in order to start the machine after a
total cycle.

AUTOMATIC AUTOMATIC AUTOMATIC | AUTOMATIC
START CONTROL CONTROL GONTROL
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20 ALPHABETICAL ACCOUNTING MACHINE

ACCUMULATING WITH OR WITHOUT LISTING

There are two basic operations of the Account-
ing Machine—listing and non-listing—which are
controlled by the list switch. When this switch is
set to list, the print unit operates for every card
cycle, and information can be printed from each
card passing through the machine. If the machine
is set to list, it is also possible to accumulate
totals.

Non-listing refers to the passage of cards
through the feed without having the type bars
function for each card. When the list switch is
OFF and there is no automatic control, there will
be no list cycles. The machine can accumulate a
total for the entire run of cards and print the
total.

When the machine is set to non-list with auto-
matic control, there is one list cycle for each con-
trol group. This allows only the first card of each
control group to print.

Selective Listing

When the Accounting Machine is set to non-lss,
the selective list feature can cause distinctively
punched cards to list. There are two sets of com-
mon hubs for selective list, the X and digit inlets.
These hubs may be impulsed from the upper brush
to allow the X or digit cards to list. If a lower
brush were used, the card following the X or digit
card would list.

Selective listing is controlled by a selective list
switch. If the switch is turned to X, all X or digit
punched cards are listed. When the switch is set
to No X, all No X or No-Digit cards are listed.
When the machine is wired for both automatic
control and selective listing, the first card of each
control group will also list, regardless of the dis-
tinctive punching for selective listing. In a normal
non-listing operation without the use of the se-
lective list feature, the switch must be on X. If it
were turned to No X, all the cards would list. giv-
ing the effect of having the list switch turned ON.
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Selective List

In addition to the first card of each control group,

all cards with an X in column 70

will list if the Selective List Switch is turmed to X.
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22 ALPHABETICAL ACCOUNTING MACHINE

CONTROL OF COUNTER ACCUMULATION
(X DISTRIBUTION)

Thus far, only the principles of simple accumu-
lation, where all the cards which pass through the
machine are added, have been explained. When
working with several types of cards, it is often
necessary to add one type of card, subtract another
type, and perhaps eliminate a third type. For ex-
ample, in a Sales Analysis application, a separate
card is usually punched for each sale and each re-
turn. The amount of the sale or return, although
registered on different cards, would normally be
punched in the same card columns. It may be
necessary to sort the sales and returns cards to-
gether and prepare a report showing the sales, re-
turns, and net sales (sales added and returns sub-
tracted ).

In order that the machine may tell the difference
between different types of cards, a distinguishing
punch is necessary. This is done normally by
punching an X in a predetermined column. It is
possible to punch a distinguishing digit in a col-
umn to perform the same operation. Digit con-
trol will be discussed later. Once a card has 2 con-
trol X punch in it, it is possible to direct a counter
to add, substract, or eliminate either the X or No
X card.

Selectors (X Distributors)

A switch-like mechanism called the selector or
X distributor is used to control counter accumula-
tion. The operation is similar to that of a switch
on a railroad track which can be used to direct a
train to one of two tracks. In the case of the Ac-
counting Machine, the switch is the selector and a
“plug to C” impulse becomes the train. The X
punch is used to control the switch or selector.

The standard machine has five 3-position selec-
tors. Each selector has two common X pick-up
hubs, 2 D (digit) pick-up hub, and 2 ZFS pick-up
hub. The use of the D and ZFS pick-up hubs is

exactly the same as described for class selectors.
In addition, each selector consists of three units of
three hubs: an X or controlled hub, a No X or
normal hub, and a C or common hub. The hubs
of each unit represent contact points of a relay.

In each unit of a selector, the C hub is normally
connected internally to the No X hub; therefore,
an impulse entered in the C hub can come out of
the No X hub, or an impulse entered in the No X
hub can come out of C. This is called the normal
connection and it is controlled by the pick-up hub
of the selector. As long as no impulse enters the
pick-up hub of a selector, this connection between
C and No X will exist in each of the three units
of a selector. The pick-up hub of the selector can
be impulsed by an X or 12 punch. When the pick-
up hub is impulsed, the normal connection in each
of the three units of the selector is broken for the
next card cycle. Under this condition, the selector
is said to be “picked up” or controlled; as a result,
the C hubs are connected internally to the X hubs.
Therefore, an impulse brought in C can come out
of X or an impulse brought in X can come out of
C. When a card is at the upper brushes, it is read
for the control punch to determine whether that
card should be added or subtracted on the follow-
ing card cycle. The "plug to C” impulse is then
selected so that the counters are told to add, sub-
tract, or ignore the card when it gets to the lower
brushes. Impulses other than “plug to C” may

also be selected or distributed by means of the X
selectors.

Counter List

Information which is added or subtracted in 2
counter may be listed by plugging from the proper
counter list exit hubs to the list entry hubs in-
stead of plugging from the lower brushes to the
list entry hubs. Only the information which is
accumulated in a counter is listed by the counter
list hubs. This provides a means for controlling
the information which s listed, for if a counter is
adding only one type of card, only that type of
card will be listed from the counter list exit hubs.

i
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CARD COUNT

The card count hubs make it possible to count
the number of cards listed or accumulated, the
number of cards in specific groups as identified by
X's or No X's, or the number of control groups.
The two card count hubs emit a ““1” impulse every
card cycle. This “1” can be taken directly or indi-
rectly to a counter entry hub to count cards. If a
“plug to C” is connected to the + hub of the
counter, and the counter is cleared as a final total,
a count of the total number of cards passing
through the machine can be taken. If the counter

-+ hub is impulsed on a minor first card control
impulse, and if the counter is cleared on a final
impulse, the counter will accumulate a total of
the number of minor control changes. If X or No
X cards are to be added, the card count can be dis-
tributed through a selector and then taken to a
counter entry hub.

The card count hubs can also be used to list a
“1” for a specific type of card. To list a “1” for
each X79 card, the card count is plugged to the
C hub of a selector which is controlled on column
79. The X hub of the selector is then connected
to the type bar list entry hubs.

Note: On some machines, only the right-band card count bub s active.

Caxp CounT
Counter BA Is counting the total number of minot groups.
Counter 8B is counting the number of cards in each minor group
Counter BC is counting the total number of cards going through the
machine
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Counter Control—X Distribution

GENFEAL MANUFACTURING COMPANMY
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ALPHABETICAL ACCOUNTING MACHINE CONTROL PANEL
TYPE 405 WITH NET BALANCE COUNTERS
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2% ALPHABETICAL ACCOUNTING MACHINE

CLASS SELECTORS (SELECTORS A, B, C, AND D)

The principle of the § selectors or X distributors
is expanded in the mechanism of selectors A, B, C,
and D which are sometimes referred to as class
selectors. The operating principle of these selec-
tors is identical to that of the § selectors described
above. Instead of 3 units in each selector, how-
ever, there are 10 units in selectors A, B, C, and
D. The units are arranged in vertical rows instead
of horizontal rows. The class selectors also have,
in addition to the X and D pick-up hubs, two
ZFS (zone field selection) pick-up hubs and two
TOT (total) pick-up hubs. While the two sets
of selectors are used interchangeably for certain
types of distribution, selectors A, B, C, and D
most commonly are used for distributing brush and
total impulses, while the five smaller selectors are
used for distributing the “plug to C” and other
single impulses.
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c000000000
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TOTAL TRANSFER OR TOTAL SELECTION

Total transfer means the printing of either an
intermediate or major total under a minor total
by impulsing the same set of type bars for both
classes of totals. Because a minor total comes on
the first total reset cycle and both intermediate
and major totals come on the second total reset
cycle, a major total normally cannot be printed
underneath an intermediate total.

To transfer an intermediate (or major) total
under a minor total, the total exit hubs of the
minor counter are connected to the normal (NX)
row of a selector. The intermediate (or major)
total is taken to the controlled (X) hubs of the
selector. The common (C) row of the selector

is taken to the total type bars. The total pick-up
hub of the class selector is impulsed to pick up on
an intermediate (or major) total cycle, by the hubs
labelled first card control hubs (formerly called
total selection hubs). The normal or No X hubs
of the selector are internally connected to the com-
mon row when the selector does not receive an
impulse in the total pick-up hub. Therefore, when
the minor total cycle occurs, the minor total im-
pulses go into the normal hubs and out of the
common hubs to the total type bars. When the
intermediate (or major) totals are cleared, the in-
termediate (or major) first card control hubs emit
impulses, and the selector is controlled during these
total cycles. The intermediate (or major) total
then can enter the controlled (X) hubs of a selec-
tor and come out of the common hubs to the same
type bars which have printed the minor total.

If an asterisk is to be printed for both totals,
the minor class of total impulse is taken into the
normal side of the selector and the intermediate
(or major) class of total impulse is taken into the
controlled side of the selector. The common hub
is taken to an odd-numbered type bar.

When a selector is picked up on a total cycle,
it will remain controlled during that particular
total cycle and also during the next list cycle.

LISTING OF CREDIT OR ASTERISK SYMBOLS

The subtract units position control hubs supply
impulses which can be used to print symbols on
list cycles. If a subtract units position control
impulse is connected directly to an odd-numbered
numerical type bar, an asterisk will be printed on
every list cycle. If an SUP control impulse is con-
nected directly to an even-numbered numerical
type bar, a credit symbol will be printed on every
list cycle. In order to print a symbol for a special
type of card, the SUP control impulse can be wired
through a selector which is controlled by an X or
digit that identifies the card to be symbolized.
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TYPE 405 WITH NET BALANCE COUNTERS
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30 ALPHABETICAL ACCOUNTING MACHINE

SUBTRACTION

Any figure punched in a card can be subtracted
automatically. The Alphabetical Accounting Ma-
chine subtracts an amount in a particular card by
adding automatically the complement of the
amount. There are two types of Alphabetical Ac-
counting Machines which differ in the method by
which subtraction is performed: Non-Net Balance
machines and Net Balance machines.

Principle of Subtraction

The Alphabetical Accounting Machine subtracts
an amount in a particular card by adding the com-
plement of the amount. The complement of a
figure is obtained by subtracting every position,
except the units position of the figure, from 9.
The units position is subtracted from 10.

The complement of 78,344 is computed as
follows:

No carryovers are involved in this computa-
tion. Therefore, to arrive at the solution of:

+ 154,789

76,445
The machine will add in a counter:

+ 154,789
+99921,656 (Note)

00076,445

Note: Assuming an 8 position counter is used,
all positions to the left of the last significant
digit will be complement 9’s.

Because of the possibility of counter coupling
when subtracting, at which time the units position
of the second counter should have a 9%s rather
than a 10’s complement, the operation of the units
position is made flexible. The inlet which controls

this position is labelled SUP (subtract units posi-
tion). For a 10’s complement, the subtract units
position control hubs, eight common outlet hubs,
are connected to the SUP hubs. For a 9’s comple-
ment, the 9 hub to the left of each SUP hub is
connected to the SUP. If the SUP hub of a coun-
ter is not plugged, the units wheel of the counter
will not function whenever the counter is sub-
tracting a card.

If a counter subtracts more than it adds, a com-
plement total will result. If the operation were:

+ 154
— 321

A 6 position counter would add:

- o 154
+ 999679

999833

A complement total is detected by the 9 to the
left of the last significant digit. The counter
group used, therefore, must be at least one position
larger than the maximum number of digits in the
total. If the total is a complement, a 9 will appear
in the extreme left hand position of the counter.
The CI (carry or complement impulse) hub of
each counter emits an impulse on a total cycle
whenever a 9 is standing in the extreme left posi-
tion of that counter.

NON-NET BALANCE SUBTRACTION

Straight Subtraction (Diagram Page 35)

For subtraction on a Non-Net Balance ma-
chine, the field is entered in a counter and the
counter is impulsed to add the debit cards and to
subtract the credit cards. A subtract units posi-
tion control hub is connected to the SUP hub
of the counter. The counter is cleared and the
total printed in the normal manner. As long
as the credit cards never exceed the debit cards,
a true figure will be printed. In order to print
a credit total as a true figure, rather than a com-

plement, it is necessary to perform balance selec-
tion.

P a



SUBTRACTION 3

Balance Selection (Diagram Page 36)

A complement total is detected by a 9 in the
extreme left-hand position of the total. The CI
hub of the counter used will emit an impulse
whenever a 9 is present in this position during
a total cycle. If the CI hub is connected to the
TOT pick-up hub of a selector, the selector will
be controlled whenever a complement 9 appears.
Whenever the total is not a complement, the selec-
tor will not be controlled. If the total exit
hubs of this counter are plugged to the normal
hubs of the selector and if the common hubs of
the selector are connected to the type bars, a
total will be printed whenever it is a true fig-
ure. Whenever a complement total occurs, the se-
lector will be controlled; and as nothing is brought
into the controlled hubs, no total will print.
Upon examination of a problem where credits ex-

ceed debits:

1256 Sales
— 1389 Returns

The answer is manually calculated by doing:
+ 1389 Returns
— 1256 Sales

—

— 133 Net Sales

The computation, therefore, is one of adding
what should be subtracted (Returns) and sub-
tracting what should be added (Sales) and iden-
tifying the total as a credit figure. This opera-
tion as performed on the Non-Net Balance ma-
chine is referred to as balance selection.

The amount field is entered in a second coun-
ter, and this second counter is impulsed to add
what the original counter has subtracted (the
credits) and subtract what the original counter
has added (the debits). To subtract on a 10’s
complement basis, the counter SUP hub is con-
nected to a subtract units position control hub.
The counter total exit hubs of the second counter
are brought to the controlled hubs of the selector
(in addition to the plugging of the selector de-
scribed above). The total from this second coun-

ter will reach the type bars only when the selector
is controlled, indicating that the total of the first
or normal counter is a complement. In order to
print a credit symbol to identify the credit bal-
ance, the proper class of total hub is wired into
a controlled hub of the selector, and the com-
mon hub is wired to an even-numbered numeri-
cal type bar, usually to the right of the total.
Thus, the symbol impulse gets to the type bar
only when the credit total is to be printed.

NET BALANCE
Straight Subtraction (Diagram Page 37)

Net balance counters eliminate the need for
balance selection to print true credit totals, thus
increasing effective machine capacity. The plug-
ging for net balance subtraction is described be-
low, but it should be remembered that net bal-
ance counters may be plugged to operate in the
same manner as non-net balance counters.

The operation of the net balance counters is
dependent upon a 9’s complement rather than a
10’s; that is, to arrive at a complement, all of
the positions including the units position of the
figure are subtracted from 9. To do the opera-
tion of:

15,478
— 7,834

7,644

The machine will add in a 6 position counter;
15,478
992,165 (9’s complement)

(1) 007,643
1 (Note)

7,644

Note: Because the units position has its
complement calculated on the basis of a 9
rather than 10, the total is 1 less than it
should be. To adjust the total, the carry-
over of the last position is added to the units

position.
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To subtract, the field is entered in a counter
which is impulsed to add the debit cards and sub-
tract the credit cards. The counter is cleared
on the proper class of total impulse. Because a
9's complement is employed, the SUP hub of
the counter is plugged to the 9 hub. To adjust
the units position, the CI (carry impulse) is
plugged to the C (carry) hub of the same counter.
This method of plugging is satisfactory if no credit
total is expected. Should a credit balance unex-
pectedly occur, the total printed would be a 9%
complement figure and, therefore, one less than an
actual complement total. In any case if there
is any chance of a credit total, this condition
can be avoided if plugging for balance conver-
sion is used.

Balance Conversion (Diagram Page 38)

In a net balance counter, as in a non-net bal-
ance, a 9 standing in the extreme left hand posi-
tion of the counter is evidence of 2 complement
balance. Therefore, it is important that if 1 com-
plement balance might occur, the counter used be
one position larger than the maximum number of
digits in the total. If at the end of 2 group of cards
the credits do exceed the debits, the CI hub will
detect the complement 9. The CI hub is con-
nected to the counter balance control hub cor-
responding to the counter used. When a CI i
impulse enters the counter balance control hub,
the complement total standing in the counter will
be converted automatically into a true credic fig-
ure before total printing. A machine cycle,
termed a conversion cycle, is required for this
operation. The counter total exit hubs can be
plugged directly to the total type bars and a trye
figure always will be printed. The common coun-
ter balance control hub must be plugged to the

C hub of the counter to maintain units posi-
tion adjustment.

In order to print a symbol to identify a credit
total, the total symbol control hubs are used.
Each counter has a + and — symbol hub; if the
machine has gone through a conversion cycle for
a counter, indicating a credit balance, the — hub
will emit an impulse. If the total is a positive
balance, the - hub emits an impulse. To identify
a credit total, the — hub of the proper counter
total symbol control is plugged to an even-
numbered numerical type bar, To print an asterisk
beside a debit total, the + hub of the symbol con-
trol is plugged to an odd-numbered numerical
type bar. If an asterisk is to be printed beside
every total (debit or credit), the proper class of
total hub is plugged to an odd-numbered numeri-
cal type bar.

Principle of Net Balance Conversion

A 9's complement total in 2 Net Balance counter
is automatically converted into a true figure by
the CI 9 impulse which enters the counter balance
control unit on a total cycle. Whenever a comple-
ment 3 impulse enters this control unit, a conver
sion cycle will take place before total printing
The conversion cycle takes 0.4 seconds in an
80-150 speed machine or 0.75 seconds in an 80-80
speed machine. The conversion is accomplished
by adding the conversion factor to each comple-
ment digit in the total. The conversion factor is
tl:ut number which, when added to a number,
gives the complement of the original number.
Therefore, if the conversion factor is added to 2

number which is 2 complement, the resulc will be
3 true credit figure. The conversion facror is
:Iach counter position independently, at
time, and no carryover occurs.

added 1o
the same
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Counter Digit Which
W heel Conversion is Complement
Standing at: Factor of Original Figure
0 - 9 - 9
1 1 7 = 8
2 o+ § = 7
3 i = 3 = 6
4 1= 1 = 5
5 LK 9 - 4
6 = 7 i - 3
7 - ) - 2
8 -+ 3 — 1
9 + 1 = 0

No carryovers are involved in this computation.
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:

999866
+ 111377 (Conversion factor)

000133 CR
(No carryover in conversion addition.)

The conversion cycle does not occur arbitrarily
at every control change. Conversion cycles result
only when one or more counters to be cleared on
that total cycle contain complement totals. During
a minor control change, intermediate, major, or
final counters do not cause conversion cycles even
though they contain negative totals. Therefore, the
speed of the machine is not affected by Net Bal-
ance counters except when conversion is necessary.

SUBTRACTION 33

Zero Balance on Net Balance Counters

If a counter is added debits and subtracting
credits which balance to zero, a conversion cycle
is required; in the operation:

-+ 6538 Sales
— 6538 Returns

0000

The machine adds in a 6 position counter:
6538
993461

999999

The complement 9 calls for a conversion
cycle:
999999
111111 (Conversion factor)

000000

If the symbol control has been plugged from
the — hub to an even-numbered type bar, a credit
symbol will be printed opposite the zero balance.
If it is necessary to eliminate this condition, the
counter impulsing should be changed so that debits
are subtracted and credits are added. In this
case, all debit balances are actually credit totals
and all credit balances are actually debit totals.
The credit symbol, therefore, will be plugged from
the -+ symbol hub to an even-numbered numeri-
cal type bar. In this case, a zero balance will not
be identified by a credit symbol.

The disadvantage of this plugging arises from
the fact that debit totals normally occur more
frequently than credit totals. In this-operation
a normal debit always requires a conversion cycle.
As a result, the conversion cycles required for
every debit total will occur more frequently than
in the normal operation; thus, the total time re-
quired for any run is increased.
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HAMMERLOCK CONTROL 37

HAMMERLOCK LEVERS

Each type bar on the Alphabetical Accounting
Machine is equipped with two hammerlock levers;
a short lever which is the one to the right, and
a long lever which is the one to the left.

The short hammerlock lever, when raised, pre-
vents the type bar from printing either on a list
or total cycle.

The long or automatic hammerlock lever, when
raised, controls the printing of the type bar on
list cycles. Totals will always print, regardless of
the setting of the long hammerlock levers, but
information wired to list from the type bars can
be suppressed for specific cards. The action of
the long hammerlocks is controlled by the control
panel wiring and by the hammerlock switch. The
long hammerlock levers have one general function:
to suppress the listing of all, or any part, of the in-
formation on particular cards. It is used to prevent
over-printing of listing and totals which occurs
when a machine is changed from list to non-list
without a change in control panel wiring, and to
suppress the repetitive printing beyond the first
card of a control group (group indication).

Hammerlock Control of Listing

The long or automatic hammerlocks can be used
to allow information to be listed from certain

' "I’llllllllullr]il

cards and not from others. The long hammer-
lock levers corresponding to the type bars where
the information is to be listed (or suppressed) are
raised. The cards to be listed (or those not to be
listed) are distinguished by a control X punch.
The upper brush X column is connected to the
hammerlock X pick-up hub. If information from
X cards is to be listed, the hammerlock switch
should be turned to No X SUP (Suppression).
If No X cards are to be listed, the switch should
be turned to X SUP. In this operation, if the
machine is set to list, the platen will advance for
each list cycle of the machine, regardless of wheth-
er or not information is printed.

A Change from List to Non-list

When a panel is plugged for listing and it is
to be used for non-listing, it is necessary to pre-
vent over-printing of the first card listing of quan-
titative information and total printing. This is
done ecither by removing the list wires for the
quantitative field or by raising the long hammer-
lock levers corresponding to the type bars where
the over-printing will occur. The hammerlock
switch is turned to No X SUP and no plugging
of the hammerlock control unit is necessary. (If
the hammerlock control unit is plugged from a
MI first card control hub, the hammerlock switch
would be turned to X SUP.)

Infernational

Hammerlock Levers
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ALPHAMERICAL TYPL-BAR LIST ENTHY
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. Hammerlock List Control
Information in columns 26-29 is to be listed from No X 79 cards only,
The long hammerlock levers for Alphamerical type bars 29-32 are raised.
The Hammerlock Unit is plugged from the upper brush and the Ham-
merlock Switch is turned to X SUP. The information from columns 32-3
is listed in the normal manner,
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Change from List to Non-List
Tbe first report shows a listing. The same cards are used for the
machine is cbwngfd to ﬂo?f-filf. No .‘.‘blﬂgr was made in !ﬂx phg;::”fn?{:::';::f:z
occurred. T@t third non-listed report is made when the proper long and short bammer-
locks are raised. The long bammerlocks, when raised, will prevent overprinting in the
deduction column, and the short bammerl Jea

! ocks, when raised, wi : S rpdrs
. the deduction code column and the asterisk t'nr:"b: dr;'pl:frigfnﬂc:;:n{’:”‘mg N qr




GROUP INDICATION 41

GROUP INDICATION
Group indication is listing the information only
from the first card of a control group. In a list-
ing operation, normally, the indicative informa-
tion is listed repetitively from every card in the
control group. This repetitive listing can be sup-
pressed by one of three methods:
1. Counter List Control
2. Hammerlock Control
3. Class Selector
Indication cards for each group, sorted in ahead
of detail cards, can be indicated in any of the three
methods from a significant X or digit punching in
the indication card.

Counter List Method

The counter list method of group indication can
be used for indicating on minor, intermediate, and
major control changes. To indicate minor con-
trol changes, the field to be indicated is wired to
a counter, and the corresponding counter list hubs
are wired to the list type bars. The counter is
cleared on a minor class of total impulse and the
minor first card control hub is used to impulse
the counter to add the first card of each minor
group. The minor first card control hubs emit
impulses during the minor total cycles and on
the first list cycle following a minor total cycle.
Therefore, they can be used to impulse a counter
to add the first card of a minor control group.
The intermediate or major hubs emit impulses only
during the intermediate or major total cycles and,
therefore, cannot be used for counter impulsing.

However, a counter can be controlled on an inter-
mediate or major first card feed cycle by plugging
a “plug to C” impulse through one position of a
class selector which is controlled on a first card
intermediate or major impulse. The counter is
cleared on an intermediate or major class of total
impulse.

Hammerlock Control

The hammerlock control method of group in-
dication can be used for indicating only the first
card of minor, intermediate, or major control
groups. The field is wired directly to the type bar
list entry hubs from the lower brushes. The long
hammerlocks corresponding to the list type bars
are raised. The first card control hub correspond-
ing to the control group for which indication is
to take place is wired into the total pick-up hub
of the hammerlock unit. The hammerlock switch
then is set to No X Suppress (Group Indicate).

Class Selector Methed

The class selector method of group indication
can be used for indicating only the first card of
minor, intermediate, or major control groups. The
field to be listed is wired from the lower brushes
to the common hubs of a selector. The controlled
hubs of the selector are wired to the type bar list
entry hubs. The total pick-up hub of the selector
is impulsed from the proper first card control hub.
Once impulsed on a total cycle, the selector is con-
trolled for the next list cycle, thus allowing print-
ing of the first card of each control group.
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Hammerlock Method of Group Indication

Information in columns
levers for alphamerical type bars 28-

j . For group indicatio
T e ouy o] e m’;;:}ofr;?rit CsnISCm:!roI bubs, as indicated by the dotted

lines, are substituted.

groups, the Intermediate or

25-28 and 32-35 is to be group indicated. Long bammerforfc
31 and 35-38 are raised. Hammerlock control is

n on intermediate or major
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ALPHABETICAL ACCOUNTING MACHINE

FIELD SELECTION

Numerical Information (Diagram Page 47)

Field selection is the selection of one field from
one card and another field from a second card to
add in the same counter or to print on the same
type bars. One of the two cards must have a dis-
tinguishing X punch in some column.

The field on the No X cards is connected to the
No X row of a selector; the field on the X cards
is connected to the X row of the selector. The com-

mon hubs of the class selector are connected to the
list entry or counter entry hubs. The selector is
controlled from an upper brush position in which
the X is punched.

In some applications, one of three ficlds may
have to be selected to accumulate in a single coun-
ter. This is done by using two class selectors. Two
of the cards must have distinguishing X punches
and the third card be distinguished by a No X

condition.
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' phabetic Fields
. dCchs punched in columns 23-32 bave 4 9" snd on "X ;
ards punched in columns 10-19 do not have g g an "X in column 4.

or an " X" punch in column 4.
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FIELD SELECTION 45

Field Selection of Alphabetic Information
1. Zone Field Selection
If two alphabetic fields are involved in field
selection, the zone punching, as well as the numeri-

cal punching, must be selected. As the zone im-
pulses must be selected while the card is at the

upper brushes, an X control of the selector would
be too late to select all of the zone punching. The

ZFS (zone field selection) hubs on class selectors
allow a selector to be picked up on the same card
cycle, before the zero position of the card is read.

A9, 8,7, 6,or § impulse taken into the ZFS hub

from the upper brushes accomplishes this. The
selector will then drop out at the end of the card

cycle. A 9 punch is preferable because it allows
more time between the signal and the pick-up of
the selector. To facilitate plugging, the card which
has the control 9 punch also should have a control
X punch. Therefore, in the illustration on page
44, the upper brushes of the 9 card are connected
to the controlled hubs of a selector, and the field
of the No-9 card is connected to the normal hubs
of a selector, The common hubs of the selector
are connected to the type bar zone magnet hubs.
The lower brushes also must be wired through an-
other class selector in the same manner as for
numerical field selection. The X in the 9 card op-
erates this selector.
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FifLD SELECTION OF ONE NUMERICAL AND ONE ALPHABETICAL FIELD

Cards with alphabetical information punched in columns 23-30 have

an X in column 75, _
Cards with numerical information punched in columns 33-40 have no
X in column 73. :
Zoning is suppressed for No X cards. If zoning were to be suppressed
for X cards, the connection would be to X rather than No X of Selector 1.
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48 ALPHABETICAL ACCOUNTING MACHINE
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Zone Control

Type bars will not zome for cards
If zoming is to be suppressed for No X 75

2. Zone Control

If one numerical field and one alphabetic field
aretobeselected.zonecon:rolcanbcusedinmd
of zone field selection. The numerical punching
must be selected as in normal field selection, The
upper brushes for the alphabetic field are wired
directly to the type bar zone magnets. To prevent
zone interference which will occur if the numerical
card has zero punching in the field of the alphs-
betic information, the type bars must be zoned
only for the card with the alphabetic information.
s in the zone control unit. The
left-hand hub emits an impulse each card cycle
and may be connected, directly or through 3 se.
lector, to the hub to the right to suppress Zoning.
There are three methods of plugging impulses 1o
the hub on the right to Prevent zoning,

The first method is illustrated and explained in
the diagram on page 45.

The second method is the co
in the cards for which the
pressed. The upper brush rep
of the 12 punch is connected

ntrol by 3 12 punch
oning is to be sup-
resenting the column
directly to the inlet

with an X punch in column 75.
cards, add wire indicated by dotted line

hub of the zone control, and for each card with
4 12 punch, zoning will be suppressed. i

The third method of zone control is to distin-
guish the cards for which zoning is to be suppressed
with cither an X or No X punching. Zoning then
can be controlled cither by using a sclector or by
using a comparing unit as illustrated above.

LT fwtmy

Zone Control 5
Type bars will nol zome for cerds with & “127 p¥ne
in column 79,
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SELECTION 49

CLASS SELECTION

Numerical Information

Class selection refers to the operation by which
a field, which is punched in the same columns on
several types of cards, is taken to different coun-
ters or different type bars or eliminated entirely.
Class selection to a counter is accomplished by X

distribution, i.e., the selection of the “plug to C.”
This allows the machine to add the field of X cards
in one counter and the same field punched in No
X cards in another counter, or eliminate either
type of transaction as desired.

If the information is to be listed rather than
added, the problem is one of class selection to the
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Class Selection

The same columns (69-

71) on two different cards print in two different
places on the report.




50 ALPHABETICAL ACCOUNTING MACHINE

list type bar hubs. This operation can be performed
with the use of a class selector. The field to be
selected, which is punched in the same columns
on all the cards, is entered in the common hubs of
a class selector. The No X hubs are connected to
the list type bar hubs where No X cards are to be
listed. The X hubs are connected to the type bars
where X cards are to be listed. The selector is con-
trolled by the X column upper brush.

- e ——

If the information is to be listed and added, the
counter list exit hubs are wired to the type bar
list entry hubs. A class selection function exists
between the counter entry hubs and counter list
exit hubs, controlled by the impulse that actuates
that counter,

It is possible to do three-way class selection by
using two selectors and two different control X
punches.
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Class Selection of Alphabetic Information

Alphabetic information, as well as numerical in-
formation, can be class selected. The lower punch-
ing is selected in the normal manner and the ajpha-
betic field is brought to both sets of zone magnets
by splic wires. If the alphamerical type bars do
not have special symbols, zoning the type bars
without bringing numerical impulses to them does
not cause any printing. Therefore, only the nu-
merical impulses must be selected.

MULTIPLE X DISTRIBUTION

Very often more than two types of cards are
used in making up a report. If each type is dis-
tinguished from the others by a different combina-
tion of X or digit punching, a counter can be im-
pulsed to add or subtract just one or several of the
many types of cards.

Two illustrations in the control of counter im-
pulsing are presented. In each case, the illustration
shows only the X distribution operation.
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ALPHABETICAL ACCOUNTING MACHINE CONTROL PANEL
TYPE 405 WITH NET BALANCE COUNTERS
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ALPHABETICAL ACCOUNTING MACHINE CONTROL PANEL
TYPE 405 WITH NET BALANCE COUNTERS
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56 ALPHABETICAL ACCOUNTING MACHINE

The effectiveness with which reports can be
produced through the medium of multiple X (or
digit) distribution is seen in the following report
illustrations in which pertinent information rela-
tive to each classification is spread horizontally
across the report. Accounting and statistical re-
ports of these types, prepared by the Alphabetical
Accounting Machine, are widely used, for they add
significance to such analyses. Different Xs or di-
gits identify each of the factors within the reports.

DIGIT SELECTOR
(Not Standard)

A digit selector can perform two functions. It
can be used as a control device for transmitting
and separating digit punching in a column of the
card to control operation of the selectors, the
hammerlock mechanism, selective listing or the
automatic carriage. It can be used also to print
automatically information which is not punched
in the cards. Each digit selector has two common
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DIGIT SELECTOR 57

control hubs labelled DSC (digit selector common)
and 12 pairs of digit outlet hubs, 9 through 12.

Digit Selector as a Control Device

The use of a digit selector makes it possible to
eliminate spread X's and concentrate the control
punching in one column. Each card is distin-
guished by a different digit. Thus, 12 classes of
cards can be distinguished by different digits in the
same column. The upper brush of the control col-
umn is connected to the DSC hub. Then, if a
selector is to be controlled by a § in this column,
one of the “§" hubs of the digit selector is wired
to the digit pick-up hub of the selector. If a “plug
to C" is taken into the C hub of the selector, an
impulse will come out of the X hub of the selector
only when there is a § punched in the particular

column. If the X hub is wired to a counter, only
“5" cards will be added.

Digit Selector as an Emitter

If a UCI (upper control impulse) hub is wired
to the DSC hub, during each card cycle a series
of impulses enter the digit selector corresponding
tothe 9, 8,7,6,5,4,3,2,1,0, 11, and 12 card
positions. Thus, as a card is being read for each
position, an impulse is emitted automatically by
the UCI hub. These impulses enter the DSC hub
and may be taken out of the digit outlet hubs of
the selector. This allows numbers or letters to be
printed automatically for each list cycle of the
machine, by plugging the digit hubs to the list
type bars as shown below. This operation often
is used for the automatic dating of report forms.
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Digit Selection
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60 ALPHABETICAL ACCOUNTING MACHINE

SPACING CONTROL

Exira Space

An extra space before or after the listing of an
X card is caused by spacing of the platen on the
down stroke of the type bars. To get the extra
space before the X card is listed, the upper brush
for the X column is connected to the comparing
relays, and the unequal impulse is brought to the
major first card control hub. To get the extra
space after an X card is listed, the lower brush is
brought to the comparing relays, and the unequal
impulse is brought to the major first card control
hub.

Up-Space Suppression

During normal machine operation, the platen
advances during each list cycle as the type bars
rise to print. This spacing can be suppressed by
impulsing one of two common UP-SP (up-space
suppression) hubs. Three methods of using these
hubs are described below:

1. Either of the common UP-SP hubs can be
impulsed by a subtract units position control hub.
If the SUP control impulse is brought through 2
selector which is controlled on an X or 12 punch
read by an upper brush, spacing can be suppressed
for either X or No X cards.

lo—o—o—o-om::"'“' b odEoos aam
e
0000000000000 C0060000]

Each card punched with an X in column 78
will list on the same line as the card which
preceded it,

2. A position of the comparing relays can be
substituted for the selector unit. The upper brush
X or 12 column is connected to a zone selection
position in the comparing relays; the unequal im-

pulse is taken to one of the UP-SP hubs. In the
diagram below, when the dotted wires are added,
spacing is suppressed for No X cards.

L
LT

$95311048

£

Each card punched with an X in column 78
will list on the same line as the preceding card.
If the dotted wires are added, the conditions are
reversed and spacing is suppressed for No X

cards.

3. If an 8 or 9 punch is to be used for suppress-
ing spacing, neither a selector nor a position of
the comparing relays need be used. The upper or
lower brush is used, depending upon whether spac-
ing is to be suppressed before or after the con-
trolled card is listed. The brush is wired directly
to the UP-SP hubs. The column should not con-
tain a 7 or 6 punch because cither may affect spac-
ing, Punches from § through X have no effect on
the device. A 12 punch causes spacing to be sup-
pressed on the following cycle.
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I:iacb card with 49" or “8" in column 78 will

list on the same line as the card which prec eded

it, If the column may contain other punching,

@ column split device or digit selector uswally
must be used.
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COUMTER ENTRY

COuNTLE Lales

Arrangement of counters for Progressive T'otal Device Controlled by
plugging on the Control Panel.

PROGRESSIVE TOTALS
(Not Standard)

Counter groups can be equipped with progres-
sive total devices, which allow a total to be printed
without clearing the counter. Progressive totals
for any number of counter positions can be sup-
plied in units of twelve positions each. For pro-
gressive totals on any 12 counter positions, one
relay unit is required, and for 12 more counter
positions, another relay unit is required. A pro-
gressive total switch is provided in order that the
counters may be set easily for either normal or
progressive totalling operations. One dial switch
may control all progressive total counter positions,
or a switch for each unit may be supplied.

When the switch is turned OFF, normal opera-
tion of the counter units will occur. If the switch
is turned to “All Progressive Totals,” at each total
cycle a progressive total will be printed and the
total will not reset until the switch is turned OFF,
If the switch is turned to “Clear on Intermediate™
(or Major), the progressive totals will be automat-
ically reset after each intermediate (or major)
total cycle. The class of total plugging for the
counter determines when the total will be printed.

Another type of progressive total device is con-
trolled by control panel wiring. Three pairs of

hubs, to the right of the automatic carriage hubs,
control progressive total printing with this device.
The diagram above shows the counter-groups
which are controlled by each of the pairs of pro-
gressive total hubs.

For normal operation of the counters, the two
hubs in each set are plugged together. For pro-
gressive total printing, this plugging is removed
for the pair or pairs of hubs affecting the counters
which are to print progressive totals, and the upper
hub is wired from the class of total hub on which
the counters are to be finally cleared.
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I Progressve totaly sre printed on minor ttal
ocdes. Counters 80, 8C, and BD are not
dleared when these totals are printed

2. Counters 8B, BC, and 8D are cleared on 2
mafor class of sotal.

VANl counters except those controlled by the
C hubs operate nonnally

SUMMARY PUNCHING
(Not Standard)
. Total or new balance cards can be l;"""“:h'“'-'a:l
simultancously with report preparation.
summary cards are used to reduce the volume of
cards in the current file in order to speed up e

compilation of the accounting and statistical
analyses,
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Operation

In a summary punching operation, the sum-
mary punch is attached to the Accounting Machine
by the connector cable. The Accounting Machine
accumulates as usual until a change occurs in the
control for which the totals are to be punched.
The Accounting Machine then stops, and does not
print or reset until the punching of the summary
card has been completed.

Because the only connection between figures in
the Accounting Machine and the summary punch
is through a counter, any information which is to
be summary punched must be entered in a count-
er. Indicative information is taken to a counter
which is impulsed to add the first card of each
control group. The MI first card control impulse
is used to control the counter impulsing for minor
groups. This operation is similar to group indica-
tion by the counter list method. Intermediate and
major control information can also be summary
punched by impulsing the counter as for group
indication,

e
Gang || mason INTER ]r_suuw-na\ COMPLEMENT
PUNCH SUMMARY SUMMARY PUNCH SUMARY

PUNCHING
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The Accounting Machine is equipped with sev-
eral switches which are used in summary punching
operations. The summary punch switch must be
ON for all summary punching operations. This
switch makes both units (Accounting Machine and
punch) function together. It is the only sum-
mary punch switch which should be ON when
summary punching minor totals. When interme-
diate or major totals are to be summary punchcd,
the intermediate or major summary punch switch
also must be ON. These switches govern the totals
to be transferred to cards. The machine may be
made operative for the major, the intermediate, or
the minor totals, but never for more than one class

of total in any one operation, If the Accounting

Machine is to be used without the summary punch,
these switches should be OFF. When these switches
are ON, the Accounting Machine cannot be start-
ed unless cards are fed into the summary punch.
If cards run out of the summary punch feed
hopper, the Accounting Machine will stop.

When summary punching with a Net Balance
machine, it is desirable sometimes to punch com-
plement balances rather than the true credit fig-
ures. This can be accomplished by turning the
complement summary punch switch ONj this de-
lays the conversion cycle until the summary cards
have been punched.

Summary X Punch Control Hubs

The summary X punch control hubs on the Net
Balance machines are used to identify either debit
or credit summary cards with an X punch. The
impulse from the + or — hub is plugged from
the proper counter summary X punch control hub
to any one of the § column split inlet hubs. These
column split inlet hubs are connected by the sum-
mary punch cable to the column split hubs on the
summary punch control panel. The corresponding
column split on the summary punch control panel
can be used to punch an identifying X in the credit

or debit summary cards.

Alphabetic Summary Punching

Alphabetic summary punching may be accom-
plished by using the alphabetic summary punch-
ing device, which is attached to eight counter posi-
tions of the machine. One such device permits
the punching of eight alphabetic positions. A
maximum of 32 positions may be obtained, in

s of eight.
gm‘Il'llfc pluggging does not differ from that required
for normal summary punching. The alphabetic
field is plugged from the lower brushes to the coun-
ters equipped for alphabetic summary punching,
and the outlets of these counters on the summary
punch are plugged to the desired card columns. A
switch on the Accounting Machine controls the
device and permits normal operations when turned

OFF.

s
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USES OF COMPARING RELAYS

An understanding of the operation of the com-
paring relays makes possible their application to
other than normal automatic control functions.

During a card cycle two separate impulses are
available from each control position. One of these
is used to signal differences in numerical punching
(9" through “1"), the other for the zone im-
pulses (“11" and *12”). No comparison is made
on zero. Zero comparison is not required, since a
control change always includes a change in some
punching other than zero. A disagreement in
either numerical or zone punching causes the posi-
tion in which the disagreement occurs to emit
impulses immediately from its corresponding un-
equal impulse outlets,

Each comparing position is influenced only by
the first numerical or zone punching encountered
during each part of its operation. For example, if
the card passing the upper brushes contains 2 7 ot
and the card passing the lower brushes 3 “7" and
also a “6,” the unit will not indicate an unequal
condition. Had one card contained an “§” and a
“7" and the other card a2 “7” only, a single un-
equal impulse would have been emitted.

On all machines manufactured after May, 1939,
selectors, hammerlock, and selective list (X card

list) can be energized from the unequal impulse
outlets of the comparing unit. This permits an
unequal impulse to actuate many devices pre-
viously controllable only by X or digit punching.
Plugging to these devices usually is from unequal
impulses to the D pick-up of the required device,
causing it to operate on the cycle following the
unequal condition. When plugged to the comparing
unit through its ZFS pick-up, a selector may be
energized by a change in control in time to select
other impulses received during the same card cycle.

On all machines with serial numbers above 405-
11000 both the “Comparing Relays—Plug from
Upper Brushes” and “Comparing Relays—Plug
from Lower Brushes” hubs can be plugged from
cither upper or lower brushes, although they nor-
mally are connected as indicated by the labeling
on the control panel.

Comparing Two Fields in the Same Cards

By plugging both sides of the comparing unit
to upper brushes, a comparison of two fields within
a card is possible. Failure to compare can be used
on machines equipped with digit selection to ener-
gize selectors, hammerlock, and selective list. This
makes it possible to compare two amount fields
or two indication fields in the same card and list
items which are not in agreement.
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Comparing Two Fields in the Same Cards

Columns 10-15 (Payments) are compared with col. ;
do not compare, the Selective List bub um 6:?’:?;;:(3!-30 Ceyments Die) s #f they

41-45) will be listed.
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 COMPARING RELAYS
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Multiple Column Digit Selection
Multiple column digit selection can

formed on a machine equipped with a digit selector.

In the illustration, counter 8A is to add

cards of Account No. 579, The digit selector is

used to set up the control impulses §, 7,

compare with the Account Number field read by
the upper brushes. Whenever a card does contain
the Account No. §79, the selector will not be

controlled, because no unequal impulse

able; therefore, the counter receives an impulse to

ad] only cards of control number §79.

Combining Digit Punches

be per-
only the

9, which

is avail-

tions of digit punches in column 78.
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Multiple Column Digit Selection
Counter 8A is impulsed to add only cards of Account No.

§79, punched in columns 35-37.
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In some problems involving addition and sub-
traction of different types of cards identified by
digit punching, many X-selectors are normally
used. By the use of the comparing relays and a
digit selector the X-selector capacity required can
be reduced. If two or more digit impulses are
taken to the comparing relays, an unequal impulse
resulting from any one of these digit punches can
be used to control the selector. In the illustration,
four selectors are controlled by different combina-




ALPHABETICAL ACCOUNTING MACHINE

CARD CYCLE TRANSFER

Amounts may be printed from counters while
cards are feeding. By utilizing this fact, reports
requiring crossfooting, serial number listing (page
numbering) and date printing, may be written
on the Accounting Machine.

The above operations are performed by causing
a counter to transfer, on a card feed cycle, the
amount stored in it. The amount is made available

at the total exit hubs by adding 10’s (from
subtract units position control hubs) on a card
cycle when nothing is being added or subtracted
in the counter. This card cycle, during which no
adding takes place in the counters involved in the
transfer, may be obtained by inserting a blank
“trailer” card at the end of each group, or by
making use of master cards already in the file.

This amount may be transferred to another
counter, to list type bars, or to the comparing

~
{-

@
o

uprEa s
Qocoo0O 00000000000 0OO0OO

30 £ 2
0C000QOO00D0O0000O00000O0O0
e ALPHANER CAL TePL-0aR 2OnL WAGWETS —
000 O C0O00000CO0O0OD000O0O0

S A ALPHAMERICAL I'l"l'.ll' ..:%,(gufz——”
O o o o 0 wuM{RICAL ho-.?n 7 -QIQM:‘%
Ioooo<5 060"§o' 0000000

&t

'6“—‘_“01 5186'8'8,0 0 ™0 0 0,0 0|
o'0 " 0 0'0 o'co c'o 0
SR R

0-0=0|0
o0

o0
o—-og
o—og
o0

o-o|o0-0
o-o|o—0
o-0|0-0
o-0|o-o
O0—080-0s
o-0|o-o|d
o-o|lo-olo|o
-0
0-0
0-0

sLLECT

stiective ot et [y o ¢ s o€ T e oc|e w

9"-”?‘9;?”, O 0.0 0 0.0 QO 0:.0]|0:0~-0
o0 2-?- Cr 0 010 0 010 O 020|000
00 © 010 O OO 0O 030|000

020
oS 0 040 O 0«0 O 0«0|0+0—0

oL0 O 00 0 ©:0 IO 010|000

pC—C-rli—Co% Cl———— Tt

0 o|o olo (] olo

T EPY e : ] "
|0 0|0 © 00 o

24 m» ok an

0-0|o-¢ o000 o—0-0-0
0=0 0-0-0-0 2

COUNT NTRY

T3fi5|8 38 219 2NITK &3
~Ci ‘rtr-—t. [4 € ==Ll Ci

Ao 210 elo, 2

o[o 0,0 @o (6] L0

i —~ -

COUNTER EnTRY

sl |
COUNTER £xir
o™ |0 00000

QTN )

og®
Hd

o0 O

oo:_oooooo_'.o

000000000

000000000 _ o
b oh?“?ﬂ!?ﬂ?lru-nl TOTaL utn
0000000 OOOOOOOO0O000D

A counter group s required for each digit

The date 1 entered mto the counter from an X- card
at the beginning of the file gy

“10° impulses add into the ¢
4. The date transfers to the type bars.
5 To eliminate printing open this connection. .
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CARD CYCLE TRANSFER 6

unit. 1f the amount is to be transferred to
another counter, the receiving counter must be
subtracting on the transfer cycle. The amount
transfers into the receiving counter as a comple-
ment because the receiving counter is subtracting.

An amount which is to be added to the receiv-
ing counter must be in the transmitting counter
as a minus amount, Therefore, to perform
A+B—C, A would be subtracted into the trans-

mitting counter in order to be transferred to the B
counter.

The amount in the transmitting counter is
destroyed by the transmitting operation. The
diagram below illustrates the A + B = C opera-
tion.

The diagram on page 68 illustrates the transfer
of a date from a counter to the list type bars, on
machines not equipped with digit selectors.
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Carp Cyere TRANSFER A 4 =C

1 Amounts from field A of the detal cards add into counter 8D,

1 Amounts from field B of the detail cards subtract mto counter
HB .

s An X" in the trmler card energizes selectors C and Do cause

transfer :

The transmutting counter receives 10" impulses for transfer.

The B total transfers into counter 8D from 8B,

The receiving counter subtracts during ransfer

The transmitting counter adds during transfer

The "9" system of subtraction 15 used by both counters.

All counters restore during the minor total cycle which follows

the X-card

Whenever possible, use 4 smgle counter group 45 4 rransmut:

ning counter, rather than using two or more small groups wurl.cd

together  This avoids the possibility of an erroe in the total from

the receving counter i transfers are arempted on successive

cycles Such a condition can anse only 1f detail cards are missing
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70 ALPHABETICAL ACCOUNTING MACHINE

SWITCHES

The switches are located at the left end of the
machine directly above the control panel. The func-
tions of each switch are described below:

List Switch

There are three switches which control the list-
ing and non-listing operations. The three switches
are normally connected with a bar so that all three
are set either ON or OFF. The bar may be re-
moved, however, and the switches set individually
to perform some special spacing operations. The
switches are referred to as Number 1 to 3 from
the front of the machine to the back. When
switch 1 is ON, the printing unit operates each
card cycle; that is, the type bars rise to print for
every card passing through the machine. The
speed for listing is 80 cards per minute. The platen
advances on the upstroke of the type bars before
the information is listed. The paper will advance
one, two, or three lines as determined by the
space lever setting. If switch 2 is ON, the platen
will advance on the downstroke of the type bars
after the minor total reset cycle. If switch 3 is
ON, the platen will advance on the upstroke of
the type bars before the minor total is printed.

Automatic Control Switches
Minor—When ON, causes the machine to break

control (stop feeding cards) at every change
in the minor control group. When it is OFF,
minor control groups are not recognized by
the machine.

Intermediate—When ON, causes the machine
to break control at every change in the inter-
mediate control groups. When it is OFF, inter-
mediate control groups are not recognized by
the machine.

Major—When ON, causes the machine to break
control at every change in the major groups.
When it is OFF, major control groups are not
recognized by the machine.

Final Total Switch

This switch is used only when taking final totals.
When it is OFF, final totals cannot be taken;
when it is ON, final totals can be taken if the
final total key is depressed. In any case, to get
a final total, the final total key must be depressed.

Automatic Total Switches
These switches are used to take total cycles auto-
matically, as follows:
Minor—When ON, causes the machine to take
a total cycle automatically whenever there
is a change in minor control group. When
OFF, causes the machine to stop at each
minor control change. The total cycle is

Switches




SWITCHES "

suspended and must be taken by depressing
the manual total key.

Intermediate or Major—When OFF, causes the
machine to stop at each intermediate or major
control change, and suspends the total cycle
until it is taken manually, When ON, causes
the machine to take the second total cycle
automatically whenever there is an Inter-
mediate or Major control break. In any case,
Intermediate or Major total cycle is preceded
by a Minor total cycle.

Last Card—When ON, causes the machine to

take a total cycle automatically after the last -

card passes through the machine. When OFF,
suspends this cycle; the total must be taken
by hand.

Automatic Start Switch

This switch, when ON, causes the machine to
start automatically after total cycles. If it is
turned OFF, the machine stops after the total cycle
and has to be started by depressing the start key.

Hammerlock Control Switch

This switch is used only when control of ham-
merlocks is employed. When it is turned to No X
SUP or Group Indicate, the printing of all No X
cards (or all but first card of control groups)
is suppressed. When it is turned to X SUP, the
printing of X cards (or the first card of control
group) is suppressed.

Selective List Switch

If the selective list device is used when non-
listing, the switch is set to X or No X, depending
upon whether, in addition to the first card of each
control group, the X or the No X cards are to !:.e
listed,. When non-listing and the selective .l'“
feature is not being used, the selective list switch
must be turned to X. If it were turned to N-o.x,
all the cards would be listed, thus actually Yg;vmg
the effect of having list switch 1 turned ON.

List and Total Non-Print Switches

These switches are used for running cards out of
a machine without printing on the form or on the
platen. When the list non-print key is d"Pf“sed'
all cards in the feed run out of the machine without
listing, automatic controlling, or spacing of the

form. If the purpose is to clear the machine, the
total non-print switch is depressed to reset all
counters which are wired to clear, including the
final total if the final total switch is ON. The type
bars rise and the form advances a single space, but
no printing occurs. When both switches are used
to clear the machine, the list non-print switch
should be depressed first so that the counters are
not cleared before the cards are run out of the feed.

Hopper Stop Switch

This switch, when OFF, permits the last card to
feed through the machine and control totals to
print after the last card; when it is ON, the last
card stops before leaving the hopper so that addi-
tional cards can be added without printing totals
between groups.

SWITCHES
(Not Standard)

Complement Summary Punch Switch

This switch is installed only on Net Balance
machines. When it is ON, credit totals are
punched as complement figures, because the con-
version cycle is delayed until after the summary
cards have been punched. To summary punch
true credit figures, the switch should be turned

OFF.

Summary Punch Switch
The summary punch switch is turned ON for

all summary punching operations. When not
summary punching, it must be turned OFF.

Summary Punch Intermediate Switch
This switch is turned ON if intermediate totals
are to be summary punched; otherwise, it should

be turned OFF.

Summary Punch Major Switch
This switch should be turned ON if major
totals are to be summary punched; otherwise, it

should be turned OFF.

Gang Punch Switch
This switch, when ON, allows the summary

punch to be used independently without using
the Alphabetical Accounting Machine. For any
operation on the Alphabetical Accounting Ma-

chine, this switch must be turned OFF.
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FIRST CARD CONTROL—used to control hammer
{kx—ks and selectors.
MI—Minor emuts constant impulse duning total cy
cles and hrst card list cycle after Total cycle. Can
be used 1o control counter accumulating
INT—Intermedute emirs impulse indicaring Inter
mediate Total cycle
MA—Muajor emuts smpulse mdicating Major Totul
cycle. Also accepts impulse for extra downstrolie
space of type bars,
Intermediate and Major cannot be used to control
addition and subtraction in counters. Used to ener

gize selectors on corresponding total cycles

-

SELECTIVE LIST—inlets, when sunpulsed, cause list

5r|!r'vr LIST © Ty

gL

HMR LCK—Inlets to control long hammerlocks on the
tollowing card cycle; impulsed on

X—X or 12 impulses.

TOT—First card control impulses

D—any digit simpulse }

Plug to "C'"—outlet for constant smpulse available
every card cycle,

" t——'r— —SELECTONS
L ]

sl

Dac( il

g on the next card cycle of cands which would nor-
mally add nnll‘

S

SELECTORS

030 |
Os0

0300

02100

and D

same as sclectors A, R, (

Z CTRL—left hub emits impulses to be used far sup

L

pression of omng, rl}:!al hub .l{'\'q"ls Ilnpuhﬂ o sup
press zonmng of type bars

e ——

P TOC

rSUBTRACT UNT ﬂ:?s f“‘i
55000l ool s YA

CCH“'..N NG KlLl'} FLUD FROW UPPIR BAUSHES —

QJoO C ‘f 0 O OO O
| . :c-c SELECTION 10, 1) &
OO0 00000 0L

———COMPARING MELAYS—PLUGC THROM
QO QY OO IE OO

—— UNEQUAL IMPULTES
C 21 Q

)

2 O )
DIGIT SEL @) D1GIT SEL o2 | mason |
DIGIT SELECTORY

UNEQUAL IMPULSES—outlets for unequal impulses
when the corresponding positions do not compare

T ETLLLL LT I

DSC—Dugit Selector Common—accepts all impulses
from the column to which 1t 1s plugged and distributes
them to respective positions 0-12

) > SELECTOR-E

O 0% © ©

COUNTER BALANCE CONTROL—accepts 9" im-
pulse for conversion of complement totals

SUMMARY X PUNCH CONTROL
+ hubs emit impulses to be wired to column splhit
for summary punching X on debit summary card.
— hub s the same for credit summary cards.

eroie-0 00 O oMo '06 g% o 6

N{l'l’ SP—accept impulse to suppress spacing

\{ BUS—4 common hubs to elimmate split winng,

SURTRACT UNIT POS. CONTROL—emits 10" 1m-
pulses every card feed cycle

COMPARING RELAYS—inlets to comparing reélays
from upper or lower brushes

ZONE SELECTION—emuts 0, 11, 12 impulses brought
to comparing relay position directly above it

UCI—Upper Control Impulse—outlet for impulse at
eiach card position, 9 through 12,

O 00O O OO O0°0C OIO O°0C O O
HEAD CTRL-SK® T {1 cOF—EJECT -BEFORE TOT:
ouo*o'[o oToroIOno:toaoio O o:|

D xEXT| o x AT BT [ Mr INT NA
0r0

X0 1020 506000

COL SPL 1, 2, 3, 4. S—imnlets to column splits on sum
mary punch board.

CLASS OF TOTAL
MINOR—emits "10™ impulses to clear counter and
print symbols on Minor total cycle.
INTER—emits "10" impulses to clear counter and
print symbols on Intermediate total cycle.

MAJOR—emits 10" impulses to clear counter and
print symbols on Major total cycle.

Réti AR e

—ﬁhlﬂf-dﬁl" X PUNCH canmm o L S ']— SUMMARY X PUNGH CONTROL—

0+0+0+0+0+0+0+0

c:u_—

MAJOR, INTER, MINOR—inlets for unequal im-
pulses; they stop card feeding to allow total cycles.

PROGRESSIVE TOTAL—when plugged together,
cause normal counter clearing; when left unplugged,
make progressive totals effective. :

TOTAL SYMBOL CONTROL
— hub emits 10" impulse for symbol printing

+O+O s n O Oy ¢ *
, u n u 48 6a u M s 2C 2D 4C 4D 6C 60 4C
= -0-0|0 Q=0 =00 -0

——TOTAL SYMBOL CONTRQL ——TOTAL SYMBQL CONTROL

with credit total.

+ hub emuts 10" impulse for symbol printing
with debit total

CTR TOTAL CTRL—Counter Total Control—inlets

0+0+O0+0+0+0+0+0O 0+*0+0+0+0+0+0+0O

24 F8 44 48 64 €5 64 88 2C 20 4c 4D 6C 60 &6 80
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[ S o o o S 0 A © 1 0 0 »0 O

45 — W0 ASS5 OF TOTAL
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43 RO~ MAJOR
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COUNT

to clear counter wheels and allow the counter total exit
hubs to emit impulses.

CARD COUNT—outlet for "1"

impulse every card

cycle




OPERATING PRINCIPLES

This section presents for reference purposes additional
explanation and illustrations of the operating principles
by which certain functions of the Alphabetical Account-

ing Machine are accomplished

TYPE BARS

In a listing operation, the upward movement of
the type bars is synchronized with the reading of
a card. As the brush is reading 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. Each type bar has a hammer which,
when moved forward, pushes out the printing type
located at the printing position. The firing of
these hammers against the type bar causes printing
to take place. All of the hammers are fired at one
time.

The alphamerical type bar consists of two main
parts; the outside casing and the inside bar. The

outside casing is arranged with 10 steps corres-
ponding to the digits of a card column, 9 to 0.
The inside bar carries the 37 type characters. At
the base of the inside bar, there are three steps
corresponding to the three zones, 12, 11, and 0.
The setup pawl, controlled by the zone read-
ing of the upper brushes, positions the inside bar
within the casing at one of the four places, 12,
11, 0, or numerical (which is the position for
no zoning). Zoning occurs at the time the card
is at the upper brushes, after the preceding card
at the lower brushes has been listed. The inside
bar is then positioned within the casing so that
when the card is read at the lower brushes the
entire type bar unit rises in the normal manner to
the point determined by the numerical punch in
the column. Thus, the lower brush reading de-
termines which group, 9, 8, 7, 6, etc. is brought to
the printing line, and zoning determines which
position of each group is selected to print.

| 74




OPERATING PRINCIPLES

POSITION OF TYPE BAR AT
THE BEOINNING OF A PRINT
CYCLE. 1T HAS NOT RECEIVED
A JONE IMPULSE

OUTSIDE CASING—————

ZONING STEPS

SETUP PAWL

ALPHAMERICAL TYPE BAR

S stop PawL

TYPE BAR HAS BEEN ZONED
AND RAISED. THE HAMMER
IS FIRING AGAINST THE "6"
POSITION
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ADDITION

In adding, the counter wheel must advance the
number of positions indicated by the digit
punched in the column to be added. A definite
relationship exists between the reading of the
card and 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 posi-
tion of the card is reached, at which time the
counter wheel stops moving. Therefore, if a 4 is
punched on a card, the wheel will advance 4
points, 1 point for each position from 4 to 3, 3 to
2,2t 1 and 1 to 0 on the card. At the same
time that the card is moving from 4 to 3, 3 to 2,
2to 1 and 1 to 0, the counter wheel moves from 0
to1l,1to2 2to3, and 3 to 4, leaving the wheel
standing at 4.

SUBTRACTION

When performing subtraction, the counter
wheels turn in the same direction as when adding.
To add automatically the complement of a
punched field, each counter wheel of a group,
except the units wheel, starts rotating when the
lower brushes read the 9’s position of a card.
The wheel then moves one point for each position
read 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 complement of 4. In
order to arrive at the 10’s complement of a num-
ber, the units counter wheel starts turning at the
10 position of the card (one position ahead of the
9) and turns until the punched hole is read.

READING

/ POSITION

\ READING
Q / POSITION

Movgmenf of a Counter Wheel in Addition

The punched bole is read by the lower brush.

As the brush moves to the 0 position in the card,
" the counter wheel moves to the 4" position,

o
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N

READING
~~ POSITION

TN
AR
& '..‘t\‘ READING
\ ) \}1 > POSITION

Movement of a Counter Wheel in Subtraction ‘
The wheel moves until the brush reads the
punched position, thereby arriving at the com-

plement of 4, which is 5. |

" his wheel refresents any except the units f?ﬂ-
tion of the comnter. As the 9 position is read,
the wheel is engaged.

SELECTOR OPERATION ‘

PLUG TO"C" UPPER

X NX ¥C

A

CONTROLLED

NORMAL

One Unit of a Selector

The normal connection exists when the upper The b is read by the upper brush and sent fo
: X b,' no Fm- pnm:’ 5T e
s :nf:r:?;)r;";;zi:” ey Sprrisginty the pick-up bub. 1t enters the pick-up bub end

ines @ magnel which causes a connection
plug to C impulse enters the C bub end comes ‘;:ﬂb‘ij ::ad: bfivm C and X. Therefore, the

controlled connection is made when an X

out of the NX bub.

lug to C impulse enters C and comes out of
RPSES the X bub.

[
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DIGIT SELECTOR
The digit selector consists of an emitter which
operates during every card feed cycle. A brush
common to the DSC hub of the selector passes
the 9, 8, 7, etc., to the 12 hubs of the emitter at

the same time as the corresponding card position
passes under the brushes. Therefore, an impulse
entering the DSC hub can come out of any one of
the digit common hubs as the corresponding posi-
tion is being read by the brushes.

9 8 T 6 5 9 3 2 1 0O 1 12
L) @SR ) &) O 83wy O U
QIOI10O1010 OO0 010 |0
5 4
’ - —1 \
7// \o
8 l 11
o\l |
Brush k lutio
100 onch Gert el i DSC-1
exactly with card passing OTO
brushes.

Operation of a Digit Selector
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LONG

SHORT
HAMMERLOCK ~a,_. o~ NAMMERLOCK

HAMMER

Hammerlocks in Normal Position
Hammer will fire and printing will take place.

HAMMERLOCK
SUPPORT BAR

Short Hammerlock Raised

Hammer cannot fire and no printing can take
place on list or total cycles.

Long Hammerlock Raised

Support bar is in normal position and hammer
can still fire.

Long Hammerlock Raised

Support bar has moved fo prevent bhammer

from firing. On list cycles the movement of

the support bar is controlled by plugging the

hammerlock unit and setting the hammerlock
switch.
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CAPACITIES

The variations in the models of the Alphabetical Accounting Machine are summarized in the following chart.
The models are compared in relation to counter capacity.

TYPE OF MACHINE

312 Counters 32 Counters
Features (- Control Only) (+ and —) 44 Countens §6 Counters 10 Counters
Counter Groups 2A, 1B, 4A, 4B, 2A, 2B, 4A, 4B, All except 8B, 6C, All except All counter
6A, 6B, 1A 6A, 6B, BA 6D, §C, 8D iB, 8C, sD positions
Type Bari— Alph. Num. Alph. Num, Alph, Num, Alph. Num. Alph Num.
Alphamerical and 23 30 23 30 25 30 29 30 28 10
Numerical 25 45 23 45 23 41 23 4s
43 1] 43 $14 43 30 43 o
43 41 43 a1 45 41 43 41
Speed:—
Listing 80 (or) 80 80 (or) 80 80 for) 80 80 (or) %0 80 (or) W0
Non-Listing 80 150 §0 110 80 150 80 150 80 150
Automatic Control 10 or 20 positions 10 or 20 positions 10 or 20 positions 20 positions 20 positions
Selectom A, B, C, D 0 1 2 4 4
(Class Selectors)
Selectors ) 5 s $ 5

(X Distributors)

Current 110 or 220 Volus; 110 or 220 Volu; 110 or 220 Volts; 110 or 220 Voles; 110 or 220 Volts;
AC or DC AC or DC AC or DC AC or DC AC or DC

Control Panels 1 1 1 2 2

Reset Time 75 Sec. 75 Sec. 75 Sec. 75 Sec. 71 Sec.
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