MACHINE METHODS OF ACCOUNTING

THE DESIGN OF TABULATING CARDS

HE application of tabulating machines, and

especially the design of the tabulating

cards around which the system has been
developed, affords a wide range for the use of
ingenuity. The various accounting and statis-
tical records which are compiled by means of
the electric bookkeeping and accounting ma-
chine method reach into practically every phase
of modern business and governmental activity.
The cards themselves reflect this wide variety
of business applications and rarely are two iden-
tical card forms used by different companies,
regardless of the similarity of the nature of the
job.

In order to be able to design the most effec-
tive card for a particular application, it is es-
sential, first, that the preliminary requirements
of good card design be recognized. One of the
primary requisites is a general knowledge of
the accounting practice and statistical methods
being employed in order to appreciate fully not
only the present needs of the problem but also

its future possibilities. It is also essential to
have a general knowledge of the rules govern-
ing the design of accounting records and docu-
ments so that the proposed plan for use of ac-
counting machines may be installed to effect a
maximum of efficiency with a minimum of
change and disruption in the associated record-
keeping departments. The third factor is a
knowledge of the operation of all units in the
tabulating machine line of products so that the
work may be accomplished with a minimum
amount of effort. Lastly, it is essential that the
person who designs and approves the card
form which is proposed has an accurate de-
tailed knowledge of the special problem to
which the machines are being applied.

Although there are many basic principles
governing the designing of card forms, it must
always be remembered that good sound com-
mon sense and practical experience will con-
tribute much to the selection of the one best
way to do the work.

Determination of Card Data

The first step in card design is to determine
the data which will be needed from the card in
order to meet the requirements of the contem-
plated record routine. In order to accomplish
this, all of the following factors must be con-
sidered in the order presented.

Report Requirements

Of all the factors affecting card design the
most important are the requirements of the
finished reports that are to be prepared. These
reports should be kept in mind constantly so
that all necessary information may be included
in the card and arranged to facilitate their final
preparation. The factors so determined may be
considered as the desired or ideal card require-
ments. Certain modifications may then be re-
quired to conform with any of the limiting con-
ditions discussed later.

Availability of Data

The factors next in importance are deter-
mined by the sources of the original informa-
tion. These must be studied to see whether all
the desired data are available on the original
documents to be used in punching. If not, or
if too much labor is required to get them on
these documents, it will be necessary to revise

the list of card data, or substitute other data
which will accomplish a similar purpose. A
study of the source records will also determine
whether a dual card can be used advantageously
to replace these records. It will further show
whether certain available data can be conveni-
ently included in the card and a new use devised
which was not originally planned, or which may
be needed in the future. At this point, also, a
study of reference punching should be made so
that the card may be identified with the orig-
inal record from which it is punched, if this is
necessary. Dual cards will need no reference
pu(rilching since they are also the original rec-
ords.

Summarizing Card Data

After the above studies have been completed,
the final results should be prepared in list form.
This list will serve in assigning the proper num-
ber of columns to each field and may be con-
veniently divided into the following three
groups for the purposes of discussion:

Reference Data—Date, Invoice No., etc.

Controlling Data—Branch, Salesman, Prod-
uct, ete.

Adding Data—Quantity, Amount, etc.
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Preliminary Card Design

Size of Fields

The number of columns required to record
each type of information should be added to the
memorandum list previously mentioned and il-
lustrated below. For reference and controlling
fields, this is determined by the largest single
number to be recorded as indicated by the codes
which have been devised for the machine appli-
cation. Thus, two columns might be left for
month (twelve being the largest number), two
for.day, four for invoice number if the number
series is repeated after 9,999 is reached, two
for branch if there are 99 branches or less, etc.

With the adding fields, the problem becomes
difficult. In the first place, the space needed to
record the largest amount may not be readily
available, and in the second place, this amount
may be very unusual. It is a good plan to pro-
vide columns enough to take care of all except
the unusual cases and to handle these by punch-
ing extra cards or by using the class selection
device. For example, the amount $67,265.80
may be recorded in a six-column field by punch-
ing six cards of $9,999.99 and one card for

$7,265.86 (or any combination of six-digit num-
bers totaling $67,265.80).

Attention should be given at this time to the
possibility of consolidating certain fields on the
card. The original list may include several
types of information which can be carried in a
single field if they do not occur simultaneously.
Successive cards may be used where a cross
spread of the data fields is not desired. This
applies more particularly to quantity and
amount fields.

After the proper number of columns has been
assigned to each field the total of all fields will
indicate whether the data are within the capac-
ity of the card. If this total is considerably
beyond the desired card capacity, a thorough
study of the individual problem is the only
means for determining what should be included
and what should be omitted. This point is very
important. Omission of some needed informa-
tion may lessen the usefulness of the installa-
tion, and keeping unnecessary information will
just as surely decrease its efficiency.
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Rules Governing Tabulating Card Design

A systematic study of the rules governing
the design of tabulating cards can be made only

by analyzing carefully the considerations that
are imposed by various widely differing factors.
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These sets of special conditions can be grouped
for convenience under the following general
classifications:

1. General rules governing good form design.

2. General rules governing transcript card
design.

3. General rules governing dual card design.

4. Influences of printing and manufacturing
of tabulating cards on card design.

5. Rules to facilitate key punching.

6. Influence of key punch construction on
card design.

7. Influence of sorter construction on card
design.

8. Influence of accounting machine construec-
tion on card design.

9. Influence of auxiliary machine construc-
tion on card design.

Rules Governing Good Form Design

Accountants and office managers have recog-
nized the important part played by careful de-
sign of record forms in simplifying and speed-
ing up office routine. In order that all docu-
ments might be made to conform with accepted
standards of good form design, they developed
a set of rules and basic principles governing the

procedure for drawing up new and revised
forms.

Since tabulating cards constitute a group of
accounting forms, many of these rules are ap-
plicable to tabulating card design. Although
there are a large number of factors that must
be considered, some general rules of form de-
sign have been selected and enumerated below
because of their special significance in connec-
tion with the design of tabulating cards and
tabulating routines.

1. The name of the company should appear
on all of its record forms, and its trade-
mark should be printed on all documents
which reach outside organizations or in-
dividuals.

2. All essential reference information should
be placed at or near the top of unbound
forms to facilitate the filing and loca-
ting of permanent records.

3. Headings or titles of spaces for written
information should be placed so that the
actual writing will be forced into the de-
sired position. - ‘ ’

In the illustration, one of-the cards
shows how a violation of this rule results
in inconvenience, The other, a more de-
sirable arrangement, forces the writing
closer to the top. When block headings

DATE ORDERED
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PART NUMBER TOOL NUMBER

TOOL NAME
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APPRO. NUMBER EST. HRS.
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4.

5.

are printed at the top of a space, refer-
ence information is forced down below the
point of ready visibility.

Information to be checked visually should
be placed at the left end (or sometimes
the right) of the document for conveni-
ence in fanning.

Rule 4

All related information should be grouped
and placed in the position which will pro-
mote efficiency in recording. As a prac-
tical example, refer to the payroll record.

DEP'T. ND.

MAN NO. NANE

ORDER OR ACC'T. NO.

DFSCRIPTION OF WORK

OPER. ND

OPERATION NAME

o
START| STOP

HOURS

GOOD PILCES RATF AMOUNT ?

IND.
1
DIR.

6.

7.

Rule 5

Hours is in position for convenient no-
tation after subtraction of start and stop
time. All data recorded by shop clerks or
workers are placed together for conveni-
ence. Time registration at margin is in
sequence to facilitate visual subtraction.
Rate is located between hours and pieces
to facilitate either calculation. Earned
amount is placed near quantities extended
to prevent errors in the transcription of
amounts.

Each document should carry specific di-
rections with regard to its purpose, use,
and/or disposition.

Provide adequate space for large writing
where records are to be made by workers

10.

11.

12.

13.

14.

15,

16.

17.

and not by regular shop clerks. The aver-
age machine worker is not a skilled pen-
man and may frequently use a thick lead
pencil which will necessitate provision
for two or three times the minimum
amci:mt of space required by a regular
clerk.

Furnish ample space for recording addi-
tional miscellaneous remarks and descrip-
tions. Several lines may frequently be re-
quired, and therefore a large portion of
the unused space may be devoted to this
purpose.

Essential written information should be
reduced to a minimum of manual record-
ing by providing for automatic printing
(such as time stamps, addressing plates,
ete.) and by marking preprinted descrip-
tions whenever practical.

Company slogans should appear on record
forms which have wide circulation in sev-
eral departments. Safety warnings to fac-
tory workers are most common.

Titles or descriptive headings should al-
ways be the same for like items whether
they appear on various documents or at
different places on the same document.

Eliminate all duplication of items which
must be recorded manually or semi-auto-
matically.

Check carefully the limitations of me-
chanical recording equipment such as
typewriter spacing, clock registration, se-
rial numbering machines, addressing ma-
chines, stamps, etc., in order to provide
the proper position and ample room for
printing.

Standardize the sizes of paper upon which
forms are to be printed for simplification
of filing and handling.

Provide for all contingencies which arise
in the preparation and handling of multi-
ple carbon copies so that legible, well-
aligned originals and duplicates may be
obtained.

When large numbers are to be written,
make provision for guide lines or dots to
designate the position of digits or periods
of numbers. This corresponds in principle
to the pen-ruling of amount fields on jour-
nal and ledger sheets.

Choose a color for paper stock upon which
the form is to be printed that will not in-
terfere with the utility of the record.
Plain white or yellow is satisfactory and
economical but if colored paper is used to
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18.

19.

20.

21.

22.

23.

24.

25.

facilitate the segregation of various kinds
of documents, the light colors should be
used to increase the legibility of written
information.

Care should be taken to place essential
permanent information in such a position
that it will not be obliterated or destroyed
by stamps or punches, or torn off with de-
tachable stubs.

Paper stock of proper weight should be
used to meet the limits imposed by ma-
chine paper feeding as well as the wear
and tear imposed by handling and atmos-
pheric conditions.

The choice of proper type—both size and
style—is important in increasing the fa-
cility with which the document can be
understood.

All forms should carry a definite form
number as a positive means of indentify-
ing them for reordering and other refer-
ence purposes.

The routine handling to which the docu-
ment is to be subjected should be simple.
Eliminate all unnecessary recording,
checking, and calculating operations be-
fore the form is designed.

Make provision for convenient binding
margins on all records to be permanently
filed, as well as on padded forms.

Make some provision for the recording of
authorizations and auditing information.
Consider the possibility of multiple uses.
Make one document serve as a standard

form for as many related records as pos-
sible. For example, a material requisition
can usually be designed to provide for re-
cording returns to stock.

26. Make new documents which are to replace
those already in use as similar to the old
document as possible in order to reduce
clerical confusion. :

27. When the document is completely drawn
up it should have a good symmetrical ap-
pearance.

Rules Governing Transcript Card Design

Transcript tabulating cards possess certain
peculiarities which set them apart from many
of the record forms used in accounting and sta-
tistical routines. Because of the specialized ap-
plication to which they are devoted, some addi-
tional rules and principles must be observed in
their design:

1. All single column fields should have decod-
ing abbreviations placed above each corre-
sponding punching position.

2. Wherever letter type codes are used in
cennection with billing machines, the cor-
responding numerical symbols on the card
should be replaced by the alphabetic char-
acters. These should be placed slightly
above the punching positions so that they
will not be obliterated.

3. Whenever complement fields are used, the
digits 1 to 8 should be omitted in the first
column at the left of that field.

4. Whenever fractional wheels are placed on
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the tabulating machine, the card columns
reserved for use in recording fractions
should contain only the digits correspond-
ing to the denominator of the fraction
less one. For example, if a fourths wheel
is used, the column would contain only
the numbers 1, 2, 3; if an eighths wheel
is used the column would contain the
numbers, 1, 2, 3, 4, 5, 6, 7.

10.

ence data—such as the use of both order
number and invoice number when one
would provide adequate reference.

Whenever alternative information is to
be recorded, one field should be used in-
stead of two. For example, sales reference
punching would serve to identify either
an invoice or a credit memorandum ; there-
fore a single field heading “Invoice or Cr.

5. Perhaps the most important rule of trans- Memo. No.” would suffice. The use of
cript card design is the one governing the two fields—one headed “Invoice No.” and
sequence of punched fields. It is absolute- the other “Cr. Memo. No.” would be a
ly essential to place punched fields in the waste of valuable card capacity since only
same sequence as the data being tran- one reference number would ever be
scribed from the original document. This punched on any one card.
facilitates key-punching and, consequent- . . . .
ly, speeds up the entire tabulating pro- 11. Since no written information appears on
cedure. the card, any color or striping of cards

6. Field headings should usually be placed may be used. ) . .
along the top of the card, between the 12. Purely reference information which is
zeros and the edge. never to be printed by the tabﬂlatoptr.nay

7. Field headings should be as explicit as be placed in the 11th and 12th positions
possible. Avoid the use of obscure abbre- of a column, or in columns set aside for
viations. multiple-punching.

8. E : 13. '_I‘he corner-cut should_ be placed so that
fo\;.e?;ggglrf;: lgzggﬁ?nzh%g}ll(iicﬁa%lap%zlg it will not 1nte;'fere with the operation of
tively identify the punched card with the alphabetic equipment. “Azs”a deeﬁ.corrﬁ]f-
original document from which it was pre- cut corresponds to a “12” punching, the
pared. A sales card, for example, will corner-cut Whlch'does not interfere with
usually have the invoice number punched alphabetic recording should be selected.
on it; or invoice date and customer may 14. Vertical lines used to separate fields
sometimes be used when card capacity is should be drawn midway between the col-
limited; in other cases the date and the umns of numbers and should not reach
last two digits of invoice number may be beyond the line of column numbers at
sufficient. the bottom of the card.

9. Avoid unnecessary duplication of refer- 15. Whenever five or more columns appear in
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16.

17.

18.

19.

20.

21.

22.

23.

24.

a single field, dotted lines should be
drawn to mark off the position of the deci-
mal point, where it is involved, and other
periods of numbers in groups of three
columns.

It is absolutely essential that punched
classifying information which is to be
used for purposes of automatic control on
the accounting machines be placed in the
same columns on all cards that are to be
jointly tabulated.

Alignment of fields which contain data
to be accumulated simplifies machine wir-
ing for joint tabulations.

Fields for products of multiplications and
summary-punched totals should be placed
at the right-hand end of the card for
maximum machine efficiency.

Whenever several different card forms
are to be tabulated together, the card
form with the greatest volume should be
designed for maximum efficiency. The
other cards may then be made to conform
with the limitations of the card with the
greatest volume.

Twenty columns for the alphabetic punch-
ing of names is sufficient for most work.
This should be carefully checked, how-
ever, on each individual job.

A recent study of the columns required
for recording names and addresses reveals
that 95% of names of individuals can be
recorded in 18 columns or less; that 95%
of names of companies require 20 columns
or less; that 90% of street addresses re-
quire 18 columns or less; and that 99%
of cities and states (abbreviations) re-
quire 20 columns or less.

Be sure that the column capacity of each
field is sufficient to take care of all re-
cording except the very unusual items.

When designing tumble or sectional cards
be sure that the two types of work have

“approximately the same card volume. For

instance, it would be impractical to com-
bine sales analysis and voucher distribu-
tion on a tumble card if there were 200,-
000 sales items and 30,000 voucher items
each month. Under such conditions 170,-
000 cards a month would be unused on
the tumbled section.

The nature of tumble and sectional cards
ordinarily does not permit their use as
dual or permanent record cards.

Every card form should carry the IBM in-

dustry classification code of the user. The
code number is printed on the bottom cen-
ter or along the end, depending upon the
method of card printing.

Rules Governing Dual Card Design

Dual cards incorporate all of the principles
involved in the design of transcript tabulating
cards as well as some additional distinctive fea-
tures to facilitate their use. The design of dual
cards is especially important because of their
use in departments other than that in which the
tabulating machines are actually used. They
may be found as requisitions, payroll tickets,
and miscellaneous shop records throughout the
plant and therefore simplicity of design be-
comes one of the most important factors.

Dual cards have attained a rather wide use
not only because of the part they play in the
actuation of the accounting machines to prepare
final reports automatically but also because of
the fact that original records may be automa-
tically sorted in any desired sequence. In this
manner the actual original document can be
analyzed for any specific detail without the
necessity of preparing a complete tabulated re-
port. The dual tabulating card presents the only
automatic means of sorting original documents.

A dual card, as an original record, must sat-
isfy accounting requirements. To do this it must
contain all the data relative to a given transac-
tion so that pertinent facts may be recon-
structed without the aid of memory. Because of
the limitations of the size of the card, care must
be exercised to provide ample room to meet this
requirement and still not permit the possible
obliteration of the data in subsequent punching
operations.

One of the factors most frequently over-
looked in the designing of dual cards is the in-
corporation of radical changes in what is to be
the new original document. If the maximum
efficiency of all clerical departments using the
record is to be attained, the form of the tabu-
lating card should resemble as closely as pos-
sible the original form which it is about to dis-
place. Only in those instances where definite
operating advantages are going to be obtained
should the design be varied from the accus-
tomed form.

1. Generally, the written information should
be placed on the left end of the card to
obtain visibility of recorded data while
punching, except when alphabetic print-
ing punches are used. This type of punch
permits complete visibility of the top half
of the card except the half-inch to the left
and right of the column being punched.
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CARD DESIGN

ance and arrangement of previously used 11. The design of the section of the card re-
forms to reduce to a minimum confusion served for punching should follow the
in record-keeping due to changes. rules for transcript cards.
CORNER CUT SYMBOLS AND PRINTING LIMITATIONS
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? LICENSED FOR USE UNDER PATENT 1,772,492 1.B.M. 100000 SERIES

Standard 735”x 314" cards with prenumbering and/or prepunching and card
checks with or without prenumbering and/or prepunching require o flat electro-
type. While any corner of the card may be cut, specific instructions must be
giwen at the time order is placed for new electrotype as to which corner is to
be cut and the size of cut. The flat type does not permit printing to appear
within 13” of the top and bottom of the card.
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LICENSED FOR USE UNDER PATENT 1,772,432

7

Standard 734”x 314" cards with space in upper left section for scoring and
stapling, when this method of padding is desired, require a flat electrotype.
Cards of this type may be furnished with or without prenumbering and/or pre-
punching. Any standard corner-cut may be secured in any corner other than
upper left, if so specified.
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PATENTED AUGUST 14, 1917 AND PATENTS PENDING

LICENSED FOR USE UNDER PATENT 1,772,492

All stub cards with or without prenumbering and/or prepunching require a
flat %legtrotype. Any standard corner-cut may be furnished, but must be
specified.
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Standard 73g”x 314" cards without prenumbering or prepunching may be
furnished from a cylinder type. The accompanying diagram shows printing
limitations when either upper left or lower left corner-cut is desired.
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Printing limitations when wupper right or lower right corner-cut is desired.
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CARD DESIGN

Influences of Printing and Manufacturing

Tabulating cards are printed from either cyl-
inder or flat types. Different printing limita-
tions exist for each type, which are best illus-
trated in the accompanying diagrams.

Transcript cards are usually printed from the
cylinder type, while cards that are to be serially
numbered, prepunched, furnished with stubs,
scored, made in connected strips, or collated are
printed from flat types.

j‘he specific restrictions necessitated by the
printing and manufacturing operations may be
enumerated as follows:

1. If prenumbering of the cards is to be per-
formed, the space to receive the number
must be definitely designated. Repetitive
or consecutive numbering is accomplished
with numbers not exceeding 9 digits.
Cards with one or more stubs can be pre-
numbered consecutively and at the same
time the number can be prepunched in
the tabulating card. Numbers can be
printed either horizontally or vertically.
Horizontal numbers on the same card or
cards with one or more stubs must be
spaced at least 214” from units digit to
units digit. 114" is required from vertical
to vertical number and 214” from the
units digit of a horizontal to a vertical
number.

2. Long cards are furnished with standard
size stubs of 14” or 1-9/16”. Short cards
may be furnished with a standard stub of
134. This is really a long card which is
scored so that when the stub is removed
a standard short card remains.
Practically any length stubs can be fur-
nished, but special prices not listed in the
Manual of Business Instruction must be
quoted by the Sales Department in New
York City. To avoid extra operations
which increase the cost to customers, sin-
gle or composite stubs should be designed
in one of the following sizes: 373”7, 514",

6%//’ 73/8//, 77/8”'

3. Prepunching of serial numbers is limited
to nine consecutive columns.

4. Eyelets, when used, should always be
placed on the stub. The space required is
3/16” in diameter.

5. Cards for padded forms may be bound to-
gether by providing a scored stub or a
scored corner through which the binding
staple can be placed.

6. Definite designation of corner-cut and
stub locations must accompany the draft
of the card form to enable the etching
and printing departments to proceed with-
out the necessity for additional corre-
spondence,

7. Whenever special designs or trademarks
are to be incorporated in the printed mat-
ter on the card, original drawings, photos,
or negatives should be forwarded to the
etching department.

8. No printing can appear within 1/8” of the
top or bottom of a card which is to be
printed from a flat plate.

9. When cylinder type is used for printing,
the cards with upper left corner-cut can
not have any printing within 3/16” of
the left edge and 3/32” of the right edge.
When the corner-cut is on the upper right,
the sizes of the blank spaces are reversed.

10. The standard allowance for scored con-
nector strips between continuous fanfold
tabulating cards is 1/2”.

11. Unless very definite advantages are to
be gained by variations, printing should
be black.

12. Any printing to be placed on covers of
padded forms should be as carefully laid
out as proposed tabulating card forms.

Rules to Facilitate Key-Punching

The key-punching operation is the only step
in the tabulating machine method of accounting
which is not fully automatic. It is, therefore,
the only phase in which the rate of production
is subject to variation. Anything which can be
done to simplify the work of the operator will
tend to increase the rate of punching and con-
sequently reduce the time required for the prep-
aration of management reports.

The value of early reports makes it necessary
to take every precaution in the design of cards
to avoid any factors which will retard punch-
ing speed. Careful consideration should be given
to these rules:

1. Provide for the use of the duplicating
punch and master code cards, or other
automatic punches, whenever possible.
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2.

Align fields to be skipped in such order as
to accomplish the work with a minimum
number of skip bars.

Influences of Machine Construction Upon Cara
Designing

A few basic restrictions must be observed in
designing cards if all the advantages of the

3. The sequence of punched flelds should be tabulating machine method are to be obtained.
the same as that of the data to be punch- Actually the rules are not limitations of the
ed from the original document. accounting routine, but they are standardsfthat

.. . have been generally accepted so that uniform

4. Eliminate the. punchmg of unnecessary machines C(;guld be c{esigne% to perform the task
zeros by keeping the size of fields down of accounting more automatically.
fo the numbqr of columqs that are abso-_ The rules for the design of cards which are
lutely essential for efficient handling of based upon machine specifications are grouped
the majority of transactions. under the title of the machines to which they

5. Do not have less columns in the field than apply.

2(13'% ;‘Ielzg-ulred to handle most of the trans Key Punches
o1 s 1. When less than the full number of col-

6. Proper use of indicating cards and group- umns of a card are to be punched on ma-
sorting cards will frequently eliminate the chines in which cards are manually-fed,
necessity for providing for some of the the punched fields should be placed at the
punched fields on detail cards. right-hand end of the card.

7. Provide for most legible records, especial- 2. No columns are visible on the key punches
ly in the design of dual cards. equipped with automatic card feeding

when the card is fully inserted, the alpha-

8. Give consideration to the use of prepunch- betic printing punches excepted. On these
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is visible except for the half-inch on both
sides of the column being punched.

. Fields to be duplicated should be grouped

together and placed at the left end of the
card.

. Fields to be punched from master code

cards to detail cards by means of the dup-
licating key punch (or automatic gang
punch) must be aligned column for col-
umn.

. When a dual card is to be punched com-

pletely, starting at column one, a portion
of the card is visible on manually-fed
punches. If the card is fully inserted, 19
columns are visible at the right on a 45-
column mechanical punch and 8 columns
on the electric punch. Approximately
two-thirds more columns are visible on
the corresponding 80-column equipment.

. Manually-punched fields should not be in-
terspersed among duplicated, gang-punch-
ed, reproduced, or summary - punched
fields.

. Fields that are always skipped, or X-
skipped, should be as uniformly placed on
various card forms as conditions will al-
low.

. As a general rule the left side of a tumble
card should be inverted when using man-
ually-fed punches; the right side should
be inverted when using automatically-fed
punches.

. On alphabetic printing punches, the print-
ing appears at the top of each column and
requires 3/16” from the top edge of the
card.
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Rule 3 (Sorters)

Sorters

1.

Master cards and detail cards for use on
the card matching device should have op-
posite corners cut, unless the device is to
be actuated by a punched hole in the 12th
position of a column,

Careful consideration should be given to
the selection of the corner-cut arrange-
ment for cards to be group-sorted.

Whenever a card is to be used for statisti-
cal analysis, it is advisable to combine
several classes of statistical data in a sin-
gle column. This is especially true of al-
ternative responses on questionnaires.

The eleventh and twelfth punching posi-
tions can be utilized for recording refer-
ence data to be sorted but never tabulated.

If the multiple column selection device is
to be used to select simultaneously a group
of cards from two or more small fields,
they should be adjacent in order that they
will appear under the six adjacent
brushes.

Accounting Machines

1.

Fields to be used for automatic control
must be in corresponding columns of all
cards to be tabulated jointly.

Adding fields should not contain more col-
umns than the direct adding capacity of
a counter (usually 8 columns).

Control fields must not be skipped. Zeros
must be punched in columns if other digits
do not appear.

Avoid 3/8” lower corner cuts when
punched information in columns 1 and/or
80 is to be sorted or tabulated.

Fields containing adding data which are
to be simultaneously tabulated from two
or more card forms should be aligned to
simplify machine wiring.

The eleventh position (X) punching which
governs class selection or subtraction
should never be placed over fields used for
automatic control o= alphabetic printing.
Double-punched columns can not be used
for automatic controlling on numerical
tabulators.

Tab index cards can not be fed into a tabu-
lator satisfactorily unless tab index card
clips have been placed on the stacker
drum.

Information appearing in a single field of
a card may be introduced into any counter
or group of counters, or eliminated en-
tirely, by means of the class selection de-
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vice. This unit makes it possible to have
different types of information in the same
field on successive cards, yet introduce
each type of data into one or more count-
ers by means of a designating “X” punch.
Data to be listed or added must be con-
fined to the positions from 0 to 9. The
eleventh and twelfth positions can be
printed only on special types of machines.

Auxiliary Machines—Interpreter
1. The space required for interpretation by
the standard machines is the area between
the top edge of the card and a horizontal

line 3/16” from the top.

The standard spacing of the interpreting
type is 5/32” from center to center, which

Rule 3

permits the simultaneous printing of 45

characters.

3. If there are several changes of machine
set-ups in the interpretation of 80-column
cards, the changes in set-ups will be sim-
plified by indicating the type bar numbers
in the spaces reserved for printing.

4. When cards with long corner-cuts are

used, the interpreted figures in the posi-
tion dlrectly below the cut will be partly

lost.

5. In the design of cards which are to be in-

terpreted by the check writing interpret-

er, spaces should be provided which will

permit the printing of characters in the
following positions:
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Rule 5
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* * * CARD DESIGN

(a) Above the 12 position, as on the
standard interpreter

(b) Between the 12 and 11 positions

(¢) Between the 11 and 0 positions

(d) Between the 0 and 1 positions

(e) Between the 1 and 2 positions

6. Check amounts are ordinarily interpreted
on the lowest line of printing as shown
above. The center of the type is on a line
115” from the top edge of the card.

7. In those positions in which special width
pin-point type bars are used for interpret-
ing money amounts, 10/32” must be al-
lowed for the width of each type char-
acter. One special pin-point character re-
quires the same space as two ordinary in-
terpreted characters.

Auzxiliory Machines—Multiplier

1. Fields for the products of multiplications
or nets of cross-footing operations should
be placed as near to the right-hand end of
the card as possible.

2. Fixed multipliers may be taken from any

field on the detail cards except the field
containing the multiplicand.

. The factors to be multiplied may appear

in any columns of the card.

. Fields to be multiplied can not exceed 8

digits each.

. Fields to be subtracted in ecross-footing

operations can not exceed 8 digits. Fields
to be added can not exceed 12 digits.

Auzxiliary Machines—Summary Punch
1. Fields to be duplicated, pre-indicated, or

manually punched in cards that are being
summary punched should appear to the
left of the columns reserved for counter
totals.

. Fields to be punched from tabulator coun-

ter totals should be as near the right-hand
end of the card as possible.

. “X” punching of selected balances must

appear in a column punched with a digit
from 0 to 9.

Special Expedients

In those cases where the preliminary draft
of column requirements shows a need for a few
more columns than the capacity of a card, some
of the following expedients may be used to bring
the requirements within the range of the card
capacity without dropping any fields.

1. Reducing the size of reference or controll-
ing fields by having these fields serve as
sub-classifications of other fields. Thus,
invoices instead of being numbered sepa-
rately, may start with “1” each month;
or a separate series of salesmen’s num-
bers may be used for each branch, instead
of one series for all branches.

2. Reducing the size of reference or controll-
ing fields by recoding so as to eliminate
one or more digits.

3. Reducing the size of reference or controll-
ing fields by ignoring one or more digits
which may not be essential. Thus, it may
be possible to punch only four digits of a
six-digit invoice number and preserve
positive identification.

4. Reducing the size of adding fields where
amounts seldom exceed the capacity of
the reduced field.

5. Recording in the 11th and 12th positions

information which is never used for tabu-
lating. This can best be used where the
information to be punched is the same for
large groups of cards.

. Using the class selection device to elimi-

nate one or more adding fields where both
fields are not required on the same card.

. Using multiple-punching in certain col-

umns to reduce the number of columns
required. This practice should be avoided
where fields are to be tabulated but may
be very desirable in fields which are to be
sorted only.

. Using the class selector to distribute a

carry-over amount which has been
punched on a second card. Thus, a card
punched 7,265.80 and one punched 6 can
be selected to produce 67,265.80 as the de-
sired result, saving one column in the
amount field.

. The group sorting device may be used to

eliminate common information from de-
tail cards.

Of no little importance in card drafting are the clearness and workman-
ship of the final design to be submitted to the customer and the card factory.
Many delays and misunderstandings may be caused by incomplete and poorly

drawn card forms.
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