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Additional crossfooting device

Additional selectors and distributors--043, 044, 063,
064

Alphabetic indication storage device--528

Alternate program device--024, 026

Auxiliary duplication--024, 026

Auxiliary verification

Days before
Scheduled
Machine Delivery

-
o

PROCEDURES .

L .
. Card counter auxiliary
o

Card insertion device
Card reversing device
Card reverse feeding device--043, 044
Class selection device

Document and report design

Codes Column indicating device

Card design Column split device

Chart of operational steps Consecutive-number gangpunched and checking
Controls Copy racks, punches, verifiers

Count-controlled punching and serial number printings
Counter read-back device--528

Decimal accumulating device

Digit selector-~528

Double punch and blank column detection device
Emitter

Extended space key--031

Folded stub card feeding device--513, 514, 519
Gangpunching emitter

Group control (additional)--528

Interchangeable Feeds (51-80 cols.)

Interchangeable stub card read feed--513, 514, 519

Wiring diagrams

Operator instruction sheets

Operation test cards
Machine load requirements

Work schedules

Specifications
Tab index
Prepunching
Prenumbering

Stub Interspersed gangpunch device

Printing (special) Marking device

Padded Mark sensing device {punch feed)
Re-inforcements or stringing or wiring Mark sensing device (read feed) 513, 514, 519
Creasing Offset stacking device

Corner cuts (check for machine limitations) Program device--528

Colors Program drum {additional)--024, 026, 526
Stripes Program positions

Reading board (large)

Reading light and record holder
Self-checking numbering device
Selectors, additional

Special skip key

Split column device

Summary punch devices

Summary punch cable, extra length
X-control of gangpunching
X-~controlled group summation

Design service for checks
Special packing
IBM cards in continuous form
IBM post card stock
Shipping schedule
Proofs approved

Ordered
Shipping schedule

Proofs

Continuous form stock paper
Carbon paper

Multiple part stock forms

Alphabetical sorting device
Auxiliary card counter

Roll paper Card matching device
Special requirements on continuous form document Folded stub card feeding device
reports Group sorting device

Multiple column selector
Sorting suppression device

Prepunched files
Master code cards
Use of Service Bureau (planned)
Set up master files
Special operations pending delivery of machines

Peak loads Alphabetical summary punching device

Asterisk protection device
Automatic carriage
Automatic control stops
Automatic start device--858
Auxiliary card counter
Bill Feed
Folded-form feeding device
Comparing device
Carbon ribbon feed device
Card feed stop
Cord cycle total transfer device
Check device--858

Class selection-device

MACHINE SPECIFICATIONS

Accounting Machines
Calculating Punches
Reproducers; Gang Punches
Cardatypes

Statistical Machines
Summary Punches
Interpreters




.

Color control device--858

Column split device

Complement reconversion device—-402, 403, 417
Consecutive number control device

Continuous form feed, manual

g;gggﬁwg Controlled hammer trip device--402, 403

.

Counter reset to pre-determined significant digit
Demountable typebars

Digit selector--402, 403, 416, 407, 417
Distributors, additional--858

Formfeed device

Fractions

Hammer spring tension device
Interchangeable feeds (51-80 cols.)
Intermediate control

Line finding insert device

Line selection device--923

Line spacing devices

List~tabulate control, automatic
Matched card indication device

Program device (special)--402, 403
Program steps, additional--858
Progressive totals

Reread device--858

Reset device--triple

Semi-fixed control panel

Single card total suppression device
Single column month listing and summary punching
Skip stops (additional) 402, 403, with tape carriage
Split column device

Split counters and print banks

Storage, additional--858

Summary punch elimination device
X-Distributors (additional)

X-Eliminator

Up-stroke space suppression device

Zone control device

Cmmmees

Alphabetical collating device
Auxiliary card counter

Card counter

Check protection--557

Class selection device

Collator counting device
Column distributors (additional)-~101
Cycle delay unit
Emitters--550, 551, 552,557
Pre~sensing--557

Print control device--854

Print entry--557

Proof--557

Recode relays (additional)--101
Repetitive print--557

Sample selection device--101
Special characters--557

Split column device

Units-tens device-~101
51-column feed~-557

Voltage requirements
Current requirements
Motor generator
Additional control panels
Manual

Fixed

Control panel templates
Additional wires

Single

Multiple

Control panels with self-contacting wires=-519, 602A

Skip bars (hardened bars cut to specifications)

Plastic skip bars

Tabular inserts (printing punch)

Ribbons

Facsimile posting fluid

Card gauge

Sorting needles

Machine covers

Sorting trays

Mark sense pencils

IBM glue

Platen sectors

Transmittal tapes (additional)--043, 044, 063, 064,
854

Program tapes (additional)--854, 856, 922, 923

Combinational tape punch (additional)--854,
922, 923

Transmittal tape gauvge (additional)

MISCELLANEOUS EQUIPMENT

Card files
Forms stand--924

Storage cabinets and racks (cards and forms)
Control panel racks

Keypunch chairs

Working tables

Desks

Time Stamp (documents)

Facsimile typewriter (special headings)

MACHINE ROOM LAYOUT

Weight requirements (floor load)
Elevator capacity

Door widths

Electrical outlets

Lighting

Sound proofing

Floor plan layout

Grounding EAM equipment
Finish--EAM equipment

Air conditioning

PERSONNEL AND TRAINING

Clerical
Machine operators
Supervisor

Card punch aptitude test
Local machine schools
Machine operator aptitude test
Procedure training in department

Local machine schools
Endicott Management class
Visits to other installations
On procedures with IBM salesman
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PROCEDURE DEVELOPMENT

IN PLANNING the activities of an IBM account-
ing department it is essential for the manager to
be satisfied that the fastest, most accurate, and
most economical procedures will be used, for plans
and operations in his department will hinge upon
the procedure. When a new job is being set up
or existing procedures are being reviewed for their
adequacy, certain important principles must be
kept in mind.

Whether the manager has the assistance of a
systems or methods man within the organization
or must do the work alone, a certain amount of
creative ability should be developed in the direc-
tion of building procedures. All persons exercising
supervisory control over record keeping activities

should be able to:

1. Secure sufficient knowledge of all the busi-
ness to recognize its accounting and managerial
requirements.

2. Obtain all of the necessary facts for de-
veloping procedures which will produce the re-
quired accounting and managerial reports.

3. Establish the procedures by examining
critically all the possible methods of doing the
job, and by taking into consideration the essen-
tial factors of cost, time, personnel, equipment,
and control.

Since the purpose and function of a machine
accounting department is to transform source doc-
ument information into final reports and docu-
ments, it is evident that the first consideration of
the manager is the procedure to be used to effect
the transition—the job steps which are necessary
to change raw factual information into finished
reports. Any number of procedures can be de-
signed to accomplish a given job; however, only
one procedure will be the most efficient, and it can
be found only by logical and methodical means.
It is the purpose of this booklet to assist the man-
ager in developing such punched card procedures.

OBJECTIVES

ProcepURES do not exist for their own sake. The
periodic activities demanded by a given procedure
are performed not because such work has always
been done or because people must be kept busy,
or even because the desired results can be produced
that way. Procedures are adopted to produce, with
the greatest economy of money and time, a given
set of results which are valuable to the organiza-
tion.

Before a procedure is built, it is necessary to
know what is to be produced — the ultimate ob-
jectives must be determined. It is usually necessary
for the manager to confer with management or
other persons who will use the reports to ascertain
the adequacy of such reports for the use intended.

The manager must determine:

1. What information is needed on the reports?

2. In what classification should the report be
prepared?

3. Are multiple classifications desired?

4. What form should the report take?

5. How detailed is the information needed?
Should the report be detail or group-printed?

6. Who will receive and use the report?

7. When is it to be presented?

8. What priority is assigned to the report com-
pared to the other necessary reports?

9. What is the value of the report to the or-
ganization?

Most of this information can be answered by
preparing a sample report on the accounting ma-
chine, by typing it, or even by making a sketch
of it. When all of the reports to be produced in
the department are listed with their due dates
and other data, and when samples are available the
objectives for procedure development are known.
The schedule of reports and the sample reports or
results are ready for inclusion in the general man-
ual of procedure.



SOURCE DOCUMENTS

ONCE THE objectives have been established, the
next step is to examine the raw material with
which to begin the procedures. Information which
is to appear on the final reports must be included
in source documents. Basic information is not
usually originated within the accounting depart-
ment but is copied from the source document, re-
arranged, and summarized so that it appears in
a more usable form — the final report.

The first question to ask is: “Are the documents
available which contain the information required
on the reports?” The documents must not only
contain the necessary information but must be
available in the proper form, in the necessary de-
tail, and when needed. Certain clerical functions
may be needed to prepare the source documents
for most effective use in key punching or other
processing: assigning the proper codes to the docu-
ments; transcribing the information to an apron
or a stamped form to improve its legibility or to
arrange it in the most desirable sequence for key
punching; underlining or circling the information
to be key punched. Such a preparation of source
documents is usually made to improve the pro-
duction and accuracy if the key punching opera-
tion.

For ease in handling and control, source docu-
ments are frequently batched and transmitted
with control tapes or item counts. The size of
batches should not be completely arbitrary but
should be established after taking into considera-
tion the prevailing percentage of errors, which
must be located by batch. It is evident that as
cards are punched and listed or balanced against
predetermined batch totals to prove the inclusion
of all documents and the punching of all cards
correctly, errors which may be detected must be
isolated and corrected — first by batch, and then
by item within the batch. The size of batch should
be small enough so that most batches will balance
out and contain no errors. This, of course, elimi-
nates much detail checking within the batch. As
the number of errors decreases, more items may
be included in each batch. The physical size of
documents, their availability, the distance between
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points of operation, or other special grouping re-
quirements may modify the ideal size of a batch
as determined by the percentage of errors expected.

USE OF CARDS IN PROCEDURES

THE vaRrIOUS card forms used in a specific account-
ing procedure should be designed simultaneously
with the development of the procedure. The infor-
mation to be punched in cards is the information
needed for the final reports, plus certain informa-
tion which may be recorded for control purposes.
For each item of information, the number of col-
umns must be determined. When the total number
of columns required exceeds or even approaches the
capacity of one card, the use of a second card
should be considered. In using a second card, how-
ever, care must be exercised in deciding what in-
formation is to appear in each card. The allocation
of information to either card may be based on any
one of several plans, depending upon the methods
used for securing source data, processing the cards,
or writing the reports.

One of the more common plans for classifying
information is according to the degree of repeti-
tiveness with which the information is used. In-
formation which is used repeatedly or which does
not change for every transaction is assigned to one
card called a master card. Such repetitive informa-
tion is utilized at the time of a transaction by
reproducing or gang punching from the predeter-
mined master card into transaction cards. The
transaction or detail card, on the other hand, is
usually prepared by key punching or mark sensing
the variable or unpredictable information which
cannot be assigned to the master card.

An alternate method of using repetitive or pre-
dictable information is to prepare a reservoir of
prepunched cards. For each transaction involving
a particular set of prepunched information, a card
is withdrawn from the prepunched file and var-
iable or specific information is added by key
punching or mark sensing. When the supply of a
particular set of prepunched cards becomes de-
pleted, the file is replenished by gang punching ad-
ditional cards.
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Master cards are used extensively as employee
master cards in payroll procedures. By contrast,
prepunched files are used frequently in billing pro-
cedures where cards are prepunched for all possible
commodities and for all regular customers. For
writing a bill or invoice it is necessary only to pull
the pertinent cards which apply to a given trans-
action. In this way the key-driven job is practically
eliminated.

The use of master cards or a prepunched reser-
voir file generally provides a very econocimal pro-
cedure (by reducing the punching function), and
this should be done when repetitive information
is encountered.

In some situations, classification of information
into separate cards is accomplished most advan-
tageously on the basis of the source of information.
When the data required for a given report must
come from a variety of sources, it may be more
practical to punch a separate card from each source
document — or for each transaction — and com-
bine or associate these data in the sorter so that
consolidation and summarization may be performed
by the accounting machine. Material or stock ac-
counting frequently makes use of this method,
because the stock status report must reflect the re-
sult of a variety of transactions. If a separate card
is punched for each receipt, issue, transfer, adjust-
ment, order, etc., and all pertinent cards are sorted
together by stock number, the net result of all
transactions, when summarized, will be reflected in
the stock status report. An additional advantage
of this procedure is the possibility of running sep-
arate analytical reports for any desired phase of the
transaction by using only the detail cards for that
particular classification.

Many procedures require the classification of
information according to the degree of detail
required in the use of the information. For instance,
in an accounts payable procedure, certain informa-
tion pertaining to the vendor and the total amount
due him is needed for payment, but, in addition,
detailed information pertaining to items purchased
—amounts, purposes, etc.,— must be available so
that the correct accounts may be charged. In this
case, one card is punched for accounts payable pur-

poses, and a second set of cards — one for each item
on the invoices — is punched for payables distribu-
tion.

The same plan may be used for accounts receiv-
able and sales analysis or for payroll and labor dis-
tribution. It is not always necessary to key punch
all of the cards in this type of procedure. The dis-
tribution cards may be key punched and the ac-
counting card summary punched from them, or,
a portion of the distribution card may be key
punched and the remaining information gang
punched from the accounting card. In other pro-
cedures, both sets of cards are punched independ-
ently and then balanced or reconciled to prove the
accuracy of the source records or the punching
operations.

The design of the final report to be run may
dictate the distribution of information to the var-
ious card forms involved. For instance, in a bill-
ing procedure, the form of the bill to be written
may require customer name and address, ship-
ping instructions, miscellaneous data, commodity,
freight, and control data—all represented by dif-
ferent cards. The simple requirement is that in-
formation to be printed first on the form must
pass through the accounting machine first. Such
sequence may determine what information is as-
signed to the separate cards.

The type of information recorded may be the
best basis for designing the cards to be used. For
instance, when it is desirable to carry item de-
scriptions, customer names, or other alphabetical
information requiring a large number of columns,
a distinct advantage is gained by having such in-
formation in a separate card along with its nu-
merical code. Such a set of cards is, in reality, a
code file which may have many uses. Code books
and catalogues may be prepared automatically,
automatic coding may be accomplished, automatic
decoding becomes possible as reports are run, and
volume jobs can be run more efficiently because
burdensome alphabetical descriptive information
is not included in detail cards.

Although various plans are used for allocating
the required information to several cards, it is
evident that due consideration must be given to
the procedures in which the cards are to be used.



It is for this reason that the design of cards and the
design of the procedure must go hand in hand.

It is not the purpose of this booklet to discuss
the techniques and detailed factors affecting the
design of IBM cards, for this can be found in other
literature. However, several important principles
should be remembered in designing cards which
will be the best suited to the particular procedure.
These principles may be summarized into the fol-
lowing steps for designing IBM cards:

1. List all information desired on the final re-
ports.

2. Add to this list any information needed for
control or reference in the procedures.

3. If other cards have already been designed,
indicate the card columns opposite any item of in-
formation already in IBM cards. Similar informa-
tion should be in the same columns on all cards.

4. Indicate the method of punching for each
item of information. All information punched in
the same way should be adjacent on the card.
Take maximum advantage of automatic punching
methods.

5. The sequence of key punched information
should be the same as that on the source records.
Reading should proceed from left to right and
from top to bottom on the source document.

6. Determine the number of columns required
for each item of information. Quantitative data
require the greatest amount of research.

7. If for the total number of columns exceeds or
even approaches the card capacity, consider the
use of two or more cards. Classify the informa-
tion properly as discussed in the preceding para-
graphs. Allow room for expansion on each card.

8. Determine what information is to be inter-
preted and in what order it should be placed on
the card. Check the number of type bars needed
for interpretation.

9. Design the card, using a skeleton card lay-
out form.

10. Check the card designed with the procedure
and the reports to see if all requirements have
been met.

IBM ACCOUNTING MANAGEMENT

Cards as Source Documents

Before constructing the procedure, it is neces-
sary to determine the effective and economical
point at which to convert to punched cards. Fre-
quently, it is not desirable to start the automatic
procedure upon receipt of the source document
into the organization. Certain auditing, checking,
matching, or classifying functions requiring judg-
ment may be necessary before the accounting
functions can be performed. Such work does not
lend itself to mechanization. At some point dur-
ing the processing of these documents, however,
the work usually becomes standardized and rou-
tine. This is where mechanization is economically
introduced.

When documents and the information contained
on them originate within the organization, and
before accepting the existing source documents as
the starting point for the punched card procedure,
the possibility of actually originating the docu-
ment itself as a punched card should be examined.
In other words, the punched card procedure may
start with the origination of the document. This
may be done economically where the information
to be recorded can be placed on an IBM card.

At the point of origin most documents contain
certain recorded data extracted from present rec-
ords to indicate their purpose. With punched
cards, such data can be applied to the document
automatically by either punching or printing. By
reproducing, gang punching or even key punch-
ing, cards may be prepunched to reduce the
punching load upon receipt of the document.
They may be printed with basic data on the Doc-
ument-Originating Machine (IBM 519), the Al-
phabetical Interpreter (IBM 552), the Bill Feed on
the Accounting Machine, or the Facsimile Posting
Machine (IBM 954).

Certain advantages which increase efficiency
and lower the cost are found when cards are used
as source documents:

1. Ease and flexibility of recording the data on
the document.
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2. Automatic verification.

3. Ease in auditing and checking.

4. Automatic coding and decoding, through the
use of coding or decoding cards.

5. Ease in handling because of convenient,
uniform size.

6. Lower cost of the card as compared with
other forms.

The use of cards as documents is best adapted
to internal record keeping functions such as time
tickets, attendance cards, personnel cards, produc-
tion control cards, etc. With the development of
mark sensing, the use of cards as documents is
being further extended because the essential ele-
ments of the transaction or event are easily and
effectively recorded in a card for subsequent auto-
matic handling. In addition, the use of IBM cards
as checks, remittance statements, bills and invoices
is being extended daily.

CONSTRUCTING THE PROCEDURE

IN DEVELOPING 2 procedure for an accounting ap-
plication to be performed on IBM machines, the
basic accounting steps should be kept clearly in
mind. The procedure involves:

1. Punching the cards.

2. Arranging or classifying the cards.

3. Special processing steps.

4. Preparing the finished report or document.

The rules governing the accounting functions
to be performed must still be applied; mechaniza-
tion of the accounting job does not in any way
limit or affect the necessity of applying good ac-
counting practices to the accounting job, for the
machines are merely units which perform the basic
operations required in all accounting procedures.
These operations — reading, writing, calculating,
arranging, sorting and filing — should be applied
to the proper machine when constructing the pro-
cedure. In some situations insufficient volume,
the nature of the job, special precautions, varia-
tions found in the standard method, or other sim-
ilar conditions prevent the application to the

operation of machines which are best from a
mechanical point of view.

In working out procedure with mechanization
in the picture, the practical aspects should always
be kept in mind. Machines have been built to per-
form the more simple and repetitive types of ac-
counting jobs. By doing this, personnel may be
utilized more effectively in the more variable
aspects of the procedure where analysis and good
judgment are necessary. The procedure should be
developed as follows:

1. Determine the job steps necessary to bridge
the gap between the source documents and the
final report or document.

2. Analyze the job steps and determine which
can be performed mechanically.

3. Determine which machine operations and
clerical functions will be applied to the various
steps.

In determining job steps in the procedure, the
following check list may be found useful.

Check List of Functions in IBM Accounting
Procedures

I. RECORDING

A. Receipt and preparation of source documents
Due-in dates
. Batching
Predetermining control totals
Document control
Auditing for correctness
Editing for arrangement or completeness
Coding
Transcribing for punching
B. Punching (IBM 10, 24, 26, 514, 519)
1. Card design principles

NN

2. Key punching new or nonrepetitive information
3. Automatic punching of repetitive information
(a) Reproduce from master cards
(b) Gang punch from prepunched files
4. Mark sensed punching



C. Verifying
1. Key verify (IBM 56)
2. Visual verifying
(a) List and read back
(b) Interpret and read back
(c) Read or needle check punched holes
3. Automatic verifying
(a) Compare on IBM 77, 89, 402, 407, 514, 519
(b) Double punch, blank column detection
D. Writing register (IBM 402, 403, 407)
1. Listing every item of information in detail
2. Verifying and proofing
3. Accumulating control totals
4. Posting totals to control sheet

II. AuxiLiIARY PROCESSING
A. Calculating (IBM 602A, 604)
B. Reproducing (IBM 514, 519)
C. Selecting (IBM 77, 80, 82, 83, 89)
D. Interpreting (IBM 522)
E. Comparing and checking (IBM 77, 402, 403, 407,
514, 519)

III. CLASSIFYING
A. Use of classification codes

B. Sorting (IBM 80, 82, 83)
1. Alphabetic
2. Normal numerical
3. Block sorting

C. Filing and arranging
1. Manual
2. Merging (IBM 77, 89)

IV. SuMMARIZING

A. Writing reports (IBM 402, 403, 407, 954)
Designing reports
Posting requirements
Classifying totals
Horizontal distribution
Comparative figures
Item or group counts
Due-out dates
B. Summary Punching (IBM 514, 523, 518, 519,
526)
1. Carrying balance-forward figures
2. Reducing card volume

Noamkwbe

IBM ACCOUNTING MANAGEMENT

FLOW CHARTS

ONCE THE PROCEDURE is conceived and developed,
it is important to put it on paper so that it may
be examined, revised, or explained. Since a pro-
cedure is a series of related job steps which must
occur in a given sequence to complete the finished
reports, these job steps can be indicated on a flow
chart to give a picture of the entire procedure.
This picture serves to show the job steps involved,
indicates their sequence, and points out the main
elements of the procedure. It is always an aid to
constructive thinking to make a picture which
will show the main factors involved and their re-
lation to each other. The act of making the flow
chart will provide a clearer understanding of the
procedure.

One of the best methods of teaching is the use
of illustrations. The flow chart is the picture used
to illustrate the procedure graphically to super-
visors or operators. The purpose of the flow chart
is not just to have a pretty picture, but to bring
out forcibly and visibly salient facts which assist
in clarifying thinking and in conveying the facts
clearly to others. The leading facts should stand
out clearly; they should be simple, obvious, and
easily grasped by anyone. To realize these objec-
tives, certain points should be kept in mind:

1. Any work which can be performed can
be charted.

2. The flow chart should show in a clear,
simple picture the flow of work into the de-
partment and the flow of work within the
department.

3. The wording on the flow chart should be
as brief and clear as possible.

4. The type of work performed at each job
step must be clear.

5. The chart must not be cluttered with de-
tails so that the over-all picture is lost.

6. If the procedure is too long or too com-
plicated to be pictured on one chart, break it
down into logical subprocedures and draw sev-
eral flow charts depicting different phases of the
work. The relationship between different phases
of the work should be clearly explained, possibly
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Ficure 1. GENERAL Frow CHART

in a general flow chart showing the more im-
portant steps in the procedure.

7. The source of more detailed information
concerning each job step should be indicated
by keyed numbers or letters.

Flow charts are usually of two types:

1. The general flow chart is a pictorial repre-
sentation of the general method by which source
document information is converted to final re-
ports and documents. These flow charts serve
to give a picture of the accounting job which

the procedure accomplishes. It emphasizes the
source documents, the cards and card files used
in the machine accounting procedure, and the
final reports and documents. Such a flow chart
is illustrated in Figure 1. These general flow
charts have value in depicting the overall pro-
cedure to management or to the person or per-
sons receiving the final reports. The source of
the information is readily seen, the cards used
in the accounting procedure are evident, and the
various reports relating to the job are shown.



10

G

CLERICAL FUNCTION
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SORT OR COLLATE

C )

KEY PUNCH OR KEY VERIFY

ACCOUNTING MACHINE

AUXILIARY MACHINE
(INTERPRETER, REPRODUCER, CALCULATOR, ETC}

FiGure 2. Frow CHART OPERATIONAL SYMBOLS

2. The operational flow chart is a pictorial
representation of the specific job steps necessary
to arrive at the end product. These flow charts
point out the machine or clerical operations in
their proper sequence and the movement of
cards or documents from one operation to an-
other. Since operational flow charts contain more
detailed information than general flow charts,
they should be drawn for each job to depict a
portion of the entire accounting procedure. The
operational flow chart is used by the manager
of the IBM installation as a nucleus around which
be builds his plans, schedules, controls, and op-
erations. It is desirable, therefore, that elements
common to all accounting machine procedures
be symbolized and standardized so that they
may be quickly drawn and recognized.

SOURCE DOCUMENT

[

If many types of procedures are examined, cer-
tain common job steps and processes may be
found. In an IBM installation, machine operations
and clerical operations are found; cards move from
job to job and documents move from step to step.
Most operations are performed within the machine
installation, but some may be performed in outside
departments.

To indicate the various machine and clerical
operations on flow charts, the symbols illustrated
in Figure 2 have been assigned to the respective
operations. A word or two indicating the type of
operation the machine is performing can be in-
cluded beside or within each symbol.

Symbols that can be used to represent source
documents, final reports, cards, and card files are
illustrated in Figure 3.

OR

CARDS

REPORT

FILES

Figure 3. FrLow CHART SYMBOLS
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The movements of cards from one job step to
another job step may be represented by a solid
arrow. Documents moving through the procedure
may be represented by dotted arrows. Note that
the card symbol and the report symbol in Figure
4 have no arrows leading to them, but the arrows
appear to go behind them. This is advisable to
prevent confusion which may result if these par-
ticular symbols are interpreted as job steps rather
than identification symbols. The card symbol and

REGISTER

11

the report and documents symbols are not job steps
and should have no arrows leading into them.
When a job step or operation is performed out-
side the IBM department, these functions should
be made to stand out distinctly on the flow chart
by some notation or device such as drawing them
in red, and any element of the flow chart which
is related to outside activities should be drawn in
red. If the use of color is not practical, the out-
side function should be clearly designated as such.

SOURCE
DOCUMENT

KEY PUNCH

CARD

LisT

FILE

Ficure 4. Frow CHART DEVELOPMENT
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(USED IN PROCEDURE NO. 8

Ficure 5. OPERATIONAL FLow CHART

Special symbols may be devised and used for
job processes and for special documents which are
unique to a given procedure. It is important to
remember, however, that any special symbol which
is not standard should be clearly indicated so that
no opportunity for misinterpretation will arise.
By using these standardized symbols and principles,
the general flow chart shown in Figure 1 may be
transformed into an operational flow chart. The
operational flow chart for one job depicts the opera-
tions necessary for punching the cards, preparing
the IN register, and inserting the cards into the
current working file (Figure 5).

Note that the main line procedure in Figure 5
is down the center of the page. Subsidiary or paral-
lel jobs are drawn to the side. Cards selected from
one procedure to be used in another procedure are
indicated, but additional information regarding the
second procedure is reserved for the flow chart for
that procedure. The material with which the pro-
cedure starts, whether it be documents or cards,
should be at the top of the page, and the final re-
sults, whether they be reports or cards, should be
at the bottom of the page. The flow chart will then
show the main line job steps which link the source
documents to the final report.
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Flow Aid Charts

To facilitate the drawing of these various stand-
ardized symbols a template has been designed and
is available for use in constructing flow charts
(Figure 6).

In addition to the punched card symbols, the
above template also contains cutouts for many
component systems operations such as those accom-
plished on the 650 and 700 series machines.

Figure 7 shows suggested uses for the various
symbols.

This template, in addition to the symbol cut-
outs, contains various scales and spacing guides.

FroNT

ToP—Accurate scale of tenths-of-inches; 407 print-
ing positions

LEFT—Standard line spacing; six line per inch

o
154i55 s6is7dse159ve0ls1 162 63lsussieslsr sarealzn

]lll]l!t141
7

Y a 2 22 23 24 1l 3% 26 9
3174175617728k 19 60¢ 7

Frow CuarRT TEMPLATE

RIGHT—Punching positions; locates 552 interpreter
stations and 557 between-the-line-printing

BOTTOM—Accurate measurement of actual card
columns and mark-sense positions

Notes: 1. Notches at top and bottom edges are for
positioning actual cards. The template is card size; in
width, from top to bottom; in length, left edge to notch.

2. Shadowed portion is silhouette of the housing over
the punching station of the 24-26 card punches. When
the dark-shadowed area is placed on any given column,
the light-shadowed area represents that portion of the
card that cannot be seen.

Back
TOP—402-403 typebar spacing
LEFT—Card volume scale
RIGHT—Optional line spacing; 8 lines per inch

BOTTOM—Accurate measurement of interpreter
printing positions




SUGGESTED USE OF SYMBOLS

AND DESCRIPTION OF FEATURES OF 18M DIAGRAMMING TEMPLATE (FORM 20-5884-4)

END OF JOB Manual Operotions
PUNCHED or
MAGNETIC TAPE MAGNETIC
TAPE
N
CONSOLE A

DOCUMENT PRINTED 8Y THE MACHINE

TRANSMITTAL TAPE (Adding Machine)

FILE CABINET (Drawn by combining two patterns)

Symbol 700 Series 650 Systems 305 Ramace | Punched Card
CONTROL CONTROL SORT,
INSTRUCTIONS | TABLE LOOKUP COLLATE
O CONNECTOR, o STEP IDENTIFICATION
’ PROGRAM AUXILIARY
§ DECISIONS, SWITCHES, BRANCHES EXIT MACHINES
v > | DIRECTION OF DATA FLOW, NEXT STEP IN PROCEDURE
SOURCE
INFORMATION
OPERATIONS or STORED PROGRAM STEP or ORIGINAL
DOCUMENT
General
Depth may be decreased Uritity
o conserve space: Blocks
CONTROL-
MODIFICATIONS PANEL
FUNCTION
KEY-DRIVEN
OPERATIONS:
INPUT/OUTPUT Punch
Verify
READ/WRITE Cardatype
May be used for May be used for Facsimile-Post
DRUM STORAGE  DISK FILE etc.
E 1BM CARD; Any Card-Coded Dato
@ EXCEPTIONS; ERROR HALT; CLERICAL or

Accurate measurement of octual card columns and mark ~sense positions.
Others side: A t of interp printing positions.

A " it

P ing of oll punching positi
stations and 557 between-the-line printing.
Other side: Card-volume scale.

Locates 552 interp

scale of hs-of -inch 407 Printing positions.
Other side: Scale of 402-403-404-405-416 Printing positions.

Standard line spacing: 6 lines per inch
Other side: Optional line spacing: 8 lines per inch

Notches for positioning actual cards  The template is exactly card size;
in width, edge-to-edge; in length, left-edge-to-notch

Shadowed portion is sithouette of the housing over the punching station of the 24-26
card punches. When the dark-shadowed area is placed on any given column, the
light shadowed oreo represents that portion of the card that can NOT be seen,

Ficure 7
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THE

THE APPLICATION of IBM Accounting, and
especially the design of the IBM cards around
which the principle has been developed, afford a
wide range for the use of ingenuity. The various
accounting and statistical records which are com-
piled by means of the IBM Accounting principle
reach into practically every phase of modern busi-
ness and governmental activity. The cards them-
selves reflect this wide variety of business applica-
tions, and rarely are two identical card forms used
by different companies, regardless of the similarity
of their jobs.

In order to be able to design the most ef-
fective card for a particular procedure, it is es-
sential:

To have a complete knowledge and under-
standing of the accounting and managerial
reports to be made from the card and the
use that is to be made of each.

To understand that the card is a tool in the
hands of operators and clerks who will pro-
duce the desired reports.

To have a thorough knowledge of the pro-
cedure and machines through which the
card is to be processed.

To know the rules and principles of good card
design.

Although there are many basic principles gov-
erning the designing of card forms, it must always
be remembered that common sense and practical
experience will contribute 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 contemplated pro-
cedure. In order to accomplish this, all of the fol-

DESIGN OF
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lowing factors must be considered, in the order
presented.

Report Requirements

Of all the factors affecting card design the most
important are the requirements of the finished re-
ports 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 ar-
ranged to facilitate their final preparation. The
factors so determined may be considered as the
desired or ideal card requirements. Certain modi-
fications may then be required to conform with
any of the limiting conditions discussed later.

Availability of Data

The factors next in importance are determined
by the sources of the original information. 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 re-
quired to get them on these documents, it will be
necessary to revise the list of card data, or substi-
tute other data which will accomplish a similar
purpose. A study of the source cards will also
determine whether a dual card can be used ad-
vantageously to replace these records. It will fur-
ther show whether certain available data can be
conveniently 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 original
record from which it is punched, if this is neces-
sary. Dual cards will frequently need no reference
punching because they are also the original records.

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 number
of columns to each field.
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CARD DESIGN AID Form 22-6214-1
Printed in U, S, A,
TYPE OF CARD: CARD NAME: SOURCE DOCUMENT:
Information Available and Columns Scquence Method R-Reference Card Field Size Final Design Interpretation
Required for Reports in other on Source of C-Classificati
Cards Documents | Punching | Q-Quantitative | Trial | Final Field [Sequence| Field Size Sequence
TOTALS —»

FiGure 1. A WORKSHEET FOR CARD DESIGN

PRELIMINARY WORK FOR CARD DESIGN

A work sheet similiar to the Card Design Aid
illustrated in Figure 1 should be used to list the
information which must be placed on the card and
to record the results or decisions made in the pre-
liminary work of designing cards.

Information Available and Required for Reports

This list of information is made by studying
the reports and documents. Information which
is to appear on the reports (except calculated, emit-
ted, and summarized data) must be punched in
the card. The sequence of this listing is of minor
importance at this point.

Columns in Other Cards

One of the most important factors to be de-
cided in assigning card fields to the information
is the alignment principle. A given item of in-
formation in the new card should be placed in
the same columns previously assigned to it in other
cards.

An IBM card designed to be used in various
IBM accounting machine operations with other
types of cards (such as a customer name card used
with accounts receivable cards to list a Statement
of Account, a daily time ticket used with labor
distribution cards to obtain zero balance, or a
labor distribution card with material distribution
cards for cost analysis) must be aligned with these
cards in the common control fields, and any other
common types of information in the several cards
should be placed in corresponding columns. This
assures that fields for sorting and controlling will
be placed in the same columns on all cards to be
used together. Control panel wiring is facilitated
when quantative fields are placed in the same
columns on all cards used together.

Figure 2 is a convenient layout form for plan-
ning several cards so that the alignment principle
can be followed. After the major outlines of the
card design have been planned, a separate form
should be used for designing each card form in

detail.
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Sequence on Source Documents

The fields of the card to be manually written
or key punched should be arranged so that infor-
mation can be read from left to right or from top

The key
punch operator’s task is greatly speeded if the in-

to bottom on the original document.

formation to be punched into the card is in the
same order in which it appears on the source doc-
ument.

Method of Punching

Assign to each field the method by which it will
be punched, i.e., key punched, duplicated, sum-
mary punched, gang punched, or calculated. All
like punching operations should be grouped to-
gether to simplify wiring, and to eliminate inter-
spersed skipping on the key punch.

Types of Information
All information will be one of these three types:

Reference—to identify the original source
(date, invoice number, batch number).
Classification—to cross index and classify the
transaction to produce the desired sum-
maries (state, department, part number).

Quantitative—To be added, subtracted, mul-
tiplied or divided (quantity on hand, unit
price, sales amount).

After each item of information is so classified,
consideration may be given to the following ar-
rangement: reference information should be
placed to the left of the card; classification infor-
mation should be placed in the center of the card;
quantitative information should be placed to the
right of the card.

These four important considerations have been
discussed in the order of their importance in de-
termining the position of information on cards.
It is evident that frequently there will be con-
flicts among these requirements, and when such
conflicts arise, it is necessary to use good judgment
in resolving them on a priority basis. To sum-
marize, the usual priority is as follows:

IBM ACCOUNTING MANAGEMENT

1. Columns in other cards

2. Sequence on source documents
3. Method of punching

4. Type of information

Size of Fields

The number of columns required to record each
type of information should be added to the mem-
orandum list previously mentioned. 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 ma-
chine application. Thus, two columns might be
left for month (twelve being the largest number),
two for day, four for invoice number if the num-
ber series is repeated after 9,999 is reached, and
two for branch if there are 99 branches or less.

With the quantitative fields, the problem be-
comes more difficult. In the first place, the space
needed to record the largest amount may not be
known, and in the second place, this amount may
be very unusual. It is a good plan to provide col-
umns enough to take care of all except the unusual
cases, and to handle these by punching 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 punching six cards of $9,999.99
and one card for $7,265.86 (or any combination
of six-digit numbers 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. Succes-
sive cards may be used where a spread of the data
fields is not desired. This applies more particularly
to quantity and amount fields.

The total of the columns assigned to all fields
will indicate whether the data are within the capac-
ity of the card, or exceed it. When the columns
total less than about 100 columns, the decision must
be made whether to use two cards or to reduce
the number of columns to 80. If the total num-
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ber of columns reaches 100 or more, it is evident
that more than one card is needed. This requires
separating or classifying the desired information
to determine what information is to be placed in
which cards. Such a division may be based upon
any one of several schemes:

1. Place repetitive or recurring information
in one card and temporary or non-repeating
information in the second card, as in the case
of master cards and detail cards.

2. Use different cards for different source
documents, or make one of the new cards a
dual card to be used as a source document.

3. Use different cards for different degrees
of detail, or as “double entry” cards each of
which affects two different accounts. Examples
are accounts payable and payables distribution
cards, accounts receivable and sales cards, pay-
roll and labor distribution cards.

4. Use separate cards to produce the desired
form of report. A billing job may contain head-
ing cards, miscellaneous data card, and detail
commodity cards, for the reason that such ar-
rangement gives the simplest procedure and the
best form of invoice.

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

1. Reducing the size of reference or con-
trolling fields by having these fields serve as sub-
classifications of other fields. Thus, invoice
numbers may start with “1” each month instead
of being numbered separately; or a separate series
of salesmen’s numbers may be used for each

branch, instead of one series for all branches.

2. Reducing the size of reference or con-
trolling fields by recoding to eliminate one or
more digits.

3. Reducing the size of reference or con-
trolling 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 identifica-
tion.

4. Reducing the size of quantitative 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 printing.
This can best be used where the information to
be punched is the same for large groups of cards.

6. Using multiple-punching in certain col-
umns to reduce the number of columns required.
This practice should be avoided where fields are
to be listed or added, but may be very desirable
in fields which are to be sorted only.

7. Using the class selector to distribute a
carry-over amount which has been punched as
a second card. Thus, a card punched 7,265.80
and one punched 000006 can be selected to pro-
duce 67,265.80 as the desired result, saving one
column in the amount field.

8. The group sorting device may be used to
eliminate common information from detail
cards.

Interpretation

Determine the fields to be interpreted. Arrange
them according to the method of filing the cards,
with the most important information in a promi-
nent location for easy reference.

If the total of the fields to be interpreted exceeds
60 characters, eliminate unnecessary fields to be in-
terpreted; or, interpret the remainder on the sec-
ond line. 4

MACHINE CONSIDERATIONS IN CARD DESIGN

A rFEW basic restrictions must be observed in
designing cards if all the advantages of IBM ac-



counting are to be obtained. Actually, the rules
are not limitations of the accounting routine, but
they are standards that have been generally ac-
cepted so that uniform machines could be designed
to perform the task of accounting more auto-
matically.

Card design rules which are based upon machine
specifications are grouped under the names of the
machines to which they apply.

Key Punches

1. When less than the full number of columns
of a card are to be punched on machines in which
cards are manually fed, the punched fields should
be placed at the right-hand end of the card.

2. Card visibility is also an important factor to
consider. The degree of visibility in Card Punches,
Types 24-26, is illustrated in Figures 3 and 4.

3. Fields to be duplicated should be grouped
together and placed at the left end of the card.

4. Manually punched fields should not be in-
terspersed among duplicated, gang punched, re-
produced, or summary punched fields.

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

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

7. On printing punches, the printing appears at
the top of each column and requires %” from the
top edge of the card.

8. On alphabetic punches, locate numerical
fields together so that operator need not change
from one keyboard to another more than once
during the punching of the card.

The key punching operation is the only step
in the IBM machine method of accounting which
is not fully automatic. It is, therefore, the only

IBM ACCOUNTING MANAGEMENT

phase in which the rate of production is sub-
ject to variation. Anything which can be done to
simplify the work of the operator will tend to
increase the rate of punching and consequently
reduce the time required for the preparation 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 punching
speed. Careful consideration should be given to
these factors:

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

The sequence of punched fields should be the
same as that of the data to be punched
from the original document.

Eliminate the punching of unnecessary zeros
by keeping the size of fields down to the
number of columns that are absolutely es-
sential for efficient handling of the majority
of transactions.

Do not have fewer columns in the field than
are required to handle most of the transac-
tions.

Proper use of indicating cards and group-
sorting cards will frequently eliminate the
necessity for providing for some of the
punched fields on detail cards.

Provide for most legible records, especially in
the design of dual cards.

Give consideration to the use of prepunched
cards.

Sorters

1. Whenever a card is to be used for statistical
analysis, it is advisable to combine several classes
of statistical data in a single column. This is es-
pecially true of alternative responses on question-
naires.
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2. The eleventh and twelfth punching posi-
tions can be utilized for recording reference data
to be sorted but never printed.

3. 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 ten adjacent brushes.

Accounting Machines

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

2. The eleventh position (X) punching which
governs class selection or subtraction should never
be placed over fields used for automatic control
or alphabetic printing.

Auxiliary Machines — Interpreter

If there are several changes of machine setups
in the interpretation of 80-column cards, the
changes in setups will be simplified by indicat-
ing the type bar numbers in the printing spaces.

Calculating Punch

1. Fields for the products of multiplications or
results of other calculating operations should be
placed as near to the right-hand end of the card as
possible.

2. Constant factors may be eliminated entirely
from detail cards and read either from master cards
or emitted from the machine.

3. The factors to be calculated may appear in
any columns of the card.

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.

IBM ACCOUNTING MANAGEMENT

2. Fields to be punched from counter totals
should be as near the right-hand end of the card as
possible.

BASIC TYPES OF CARDS

THE cHOICE of the type of card to be designed
frequently can be made only after making the
preliminary study of reports, procedures, and ma-
chine operations discussed in the previous sections.
IBM cards are generally of four basic types:

Transcript Cards are punched from informa-
tion previously recorded on another docu-
ment.

Dual Cards are punched from information
recorded on the card itself, that is the
card serves a dual purpose as source docu-
ment and card.

Mark Sensed Cards are automatically punched
from pencil marks recorded in significant
positions on the face of the card.

Summary Cards are automatically punched
with totals resulting from accumulated re-
sults in the Accounting Machine or Calcu-
lating Punch.

Transcript Cards

The following pointers apply specially to the
design of transcript cards:

1. Perhaps the most important rule of trans-
cript card design is the one governing the sequence
of punched fields.

place punched fields in the same sequence as the

It is absolutely essential to

data being transcribed from the original document.
This facilitates key punching and, consequently,
speeds up the entire procedure.

2. All single column fields should have decod-
ing abbreviations placed above each corresponding
punching position.
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3. Wherever letter type codes are used, the cor-
responding numerical symbols on the card should
be replaced by the alphabetic characters. These
should be placed slightly above the punching posi-
tions so that they will not be obliterated.

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

5. Whenever fraction wheels are placed on the
Accounting Machine, the card columns reserved
for use in recording fractions should contain only
the digits corresponding 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.

6. Field headings should usually be placed along
the top of the card, between the zeros and the
edge, unless interpretation is provided for.

7. Field headings should be as explicit as pos-
sible. Avoid the use of obscure abbreviations.

8. Every transcript card should carry a field for
reference punching which will positively identify
the punched card with the original document
from which it was prepared. A sales card, for
example, will usually have the invoice number
punched on it, or invoice date and customer may
sometimes be used when card capacity is limited;
in other cases the date and the last two digits
of invoice number may be sufficient.

9. Avoid unnecessary duplication of reference
data, such as the use of both order number and
invoice number when one would provide adequate
reference.

10. Whenever alternative information is to be
recorded, one field should be used instead of two.
For example, sales reference punching would serve
to identify either an invoice or a credit memoran-
dum; therefore a single field heading “Invoice or
Cr. Memo. No.” would suffice. The use of two
fields — one headed “Invoice No.” and the other
“Cr. Memo. No.” would be a waste of valuable
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card capacity since only one reference number
would ever be punched on any ene card.

11. Since no written information appears on
the card, any color or striping of cards may be
used.

12. Purely reference information which is never
to be printed by the machine may be placed in
the 11 and 12 positions of a column, or in columns
set aside for multiple-punching.

13. Vertical lines used to separate fields should
be drawn midway between the columns of numbers
and should not reach beyond the line of column
numbers at the bottom on the card.

14. Whenever five or more columns appear in
a single field, dotted lines should be drawn to
mark off the position of the decimal point, where
it is involved, and other periods of numbers in
groups of three columns.

15. It is absolutely essential that punched classi-
fying information which is to be used for pur-
poses of automatic control on the accounting
machines be placed in the same columns on all
cards that are to be jointly processed.

16. Alignment of fields which contain data to
be accumulated simplifies machine wiring for joint
runs.

17. Fields for results of calculations and sum-
mary punched totals should be placed at the right-
hand end of the card for maximum machine ef-
ficiency.

18. Whenever several different card forms are to
be processed together, the card form with the great-
est volume should be designed for maximum effi-
ciency. The other cards may then be made to
conform with the limitations of the card with the
greatest volume.

19. Twenty columns for the alphabetic punch-
ing of names is sufficient for most work. This
should be carefully checked, however, on each
individual job. A recent study of the columns
required for recording names and addresses re-
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veals 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 require 18 columns or less; and
that 99% of cities and states (abbreviations) re-
quire 20 columns or less.

20. Be sure that the column capacity of each
field is sufficient to take care of all recording ex-
cept the very unusual items.

21. When designing tumble or sectional cards,
be sure that the two types of work have approxi-
mately the same card volume. For instance, it
would be impractical to combine sales analysis
and voucher distribution on a tumble card if
there were 200,000 sales items and 30,000 voucher
items each month. Under such conditions 170,000
cards a2 month would be unused on the tumble
section.

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

23. Every card form should carry the IBM in-
dustry classification code of the user. The code
number is printed on the bottom center or along
the end, depending upon the method of card print-
ing.

Figure 5 is a convenient form for the layout
work of designing transcript cards.

Dual Cards

Dual cards incorporate all of the principles in-
volved in the design of transcript punched cards,
as well as some additional distinctive features to
facilitate their use. The design of dual cards is
especially important because of their use in de-
partments other than that in which the account-
ing machines are actually used. They may be
found as requisitions, payroll tickets, and miscel-
laneous shop records throughout the plant, and
therefore simplicity of design becomes one of the
most important factors.

Dual cards have attained a rather wide use not
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only because of the part they play in the actuation
of the accounting machines to prepare final re-
ports automatically, but also because of the fact
that original records may be automatically sorted
in any desired sequence. In this manner the ac-
tual original document can be analyzed for any
specific detail without the necessity of preparing
a complete report. 'The dual IBM card presents
the only automatic means of sorting original doc-
uments.

A dual card, as an original record, must satisfy
accounting requirements. To do this it must con-
tain all the data relative to a given transaction
so that pertinent facts may be reconstructed with-
out the aid of memory. Because of the limita-
tions of the size of the card, care must be
exercised to provide ample room to meet this re-
quirement and still not permit the possible oblitera-
tion of the data in subsequent punching operations.

One of the factors most frequently overlooked
in the designing of dual cards is the incorporation
of radical changes in what is to be the new original
document. If the maximum efficiency of all cleri-
cal departments using the record is to be attained,
the form of the IBM cards should resemble as
closely as possible the original form which it is
about to displace. Only in those instances where
definite operating advantages are going to be ob-
tained should the design be varied from the ac-
customed form.

The following pointers apply to the design of
dual cards:

1. Generally the written information should be
placed on the left end of the card to obtain visi-
bility of recorded data while punching. This de-
gree of visibility is discussed and illustrated under
Key Punches, pages 8 and 9.

2. Punched fields should be placed at least 14
columns on an 80 column card to the right of the
written data to be punched. This is also modified
by the visibility factor mentioned above.

3. Dual cards, generally, should not be designed
as multiple-use cards.
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4. Written descriptive information should be
placed in the portion of the card reserved for
punched fields. This information may be readily
reconstructed even though part of it may be ob-
literated by punching.

5. Horizontal lines should be drawn through
the mid-points of the regularly printed digits.
This will cause the writing to be located in such a
position that it will not be obliterated by punch-
ing.

6. The card may serve multiple uses. One form
may serve for several related records.

7. Retain as many as possible of the column
digits which show the positions of punching. This
facilitates the reading of the punched holes where-
ever it may be necessary.

8. Filing information should be placed across
the top or end of the card, depending upon the
method of filing to be used.

9. Field headings for dual cards may be placed
at either top or bottom of card.

10. Follow as closely as possible the appearance
and arrangement of previously used forms to re-
duce to a minimum confusion in record-keeping
due to changes.

11. The design of the section of the card re-
served for punching should follow the rules for
transcript cards.

12. Printed headings of spaces for written in-
formation should be placed so that the writing
will be forced into the desired location.

13. Information to be checked visually should
be placed at the left end for convenience in
fanning.

14. Related information should be grouped for
efficiency in recording, and ease in performing any
manual calculations.

15. Adequate space should be allowed for writ-
ing. Leave ample space for remarks and descrip-

IBM ACCOUNTING MANAGEMENT

tions. Horizontal lines for descriptive writing may
be drawn in the section of the card later key-
punched. Provide space for authorizations or
auditing information.

16. Provide for automatic printing when possi-
ble by means of addressing plates or time stamps.
Measure the spacing accurately.

Figure 6 illustrates the layout form that facili-
tates the design of dual cards. IBM checks, which
are a special kind of dual card, have special re-
quirements for effective design. These require-
ments are explained in a special aid, the IBM Check
Layout Form, Form Number 12-3867-2, available
at all IBM branch offices.

Mark Sensed Cards

The increasing use of cards as source documents
has caused mark sensing to be used to an increas-
ing extent. Whenever clerks or other employees
can be trained to mark cards properly, key punch-
ing can be reduced or eliminated. It is well to
bear the following pointers in mind in designing
mark sensed cards:

1. Place marking fields on the right side of
the card. This allows the operator to hold the
card conveniently while marking it.

2. A marking position is three-columns wide,
starting with columns 1-3, 4-6, 7-9 for 27 three-
column fields ending with 79-81. The marking
fields must be designed over the correct card col-
umns; the right-hand column of any mark sens-
ing field will always be divisible by three. Each
marking position is located immediately above the
punching positions so that punched holes will not
obliterate the marks.

3. Arrange marking fields in sequence for easy

* marking.

4. The marking field may be designed over
punched fields.

5. The marked information may be punched
in any columns on the card.
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6. Include headings for all marked fields.

7. Indicate cents, decimals and commas by
broken or hair lines.

8. Signatures and other writing should be
placed as far from the marking fields as possible.

Figure 7 illustrates a convenient layout form
for designing the mark sensed portion of a card.
Sections of this layout are usually cut out and
pasted on a layout form for dual cards or tran-
script cards.

Summary Cards

It is frequently necessary to design separate sum-
mary cards to allow for the larger quantitative
figures which will appear as summary totals. It
is often necessary to add other information such
as year-to-date figures, balance-forward, and cer-
tain indicative information. The quantitative fields
should align as nearly as possible with similar fields
in the detail cards so as to simplify procedures and
machine operations.

DRAWING THE DESIGN

IN PrROCESSING newly designed cards, a great many
delays and misunderstandings may be avoided if
the card drafting on the layout form is done in
a clear and concise manner.

A primary principle to remember as a guide in
designing the card is to keep in mind who will
read the printed information on the card. Ma-
chines cannot read the printing on cards. Such
printing is provided as a convenience to the ma-
chine operators and clerks who will be handling
the cards.

General Pointers

The following general pointers will be helpful
to the designer of IBM cards, in drafting the
final layout form.
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1. The name of the company should appear
on all of its record forms, and its trademark should
be printed on all documents which reach outside
organizations or individuals.

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

3. Headings or titles of spaces for written infor-
mation should be placed so that the actual writ-
ing will be forced into the desired position.

In Figure 8 one of the cards shows how a viola-
tion of this rule results in inconvenience. The
other, a more desirable arrangement, forces the
writing closer to the top. When block headings
are printed at the top of a space, reference infor-
mation is forced down below the point of ready
visibility.

4. Information to be checked visually should
be placed near the right or left margin of the card
for convenience in fanning.

5. All related information should be grouped
and placed in the position which will promote ef-
ficiency in recording. For example, on a job time
record, hours should be in position for convenient
notation after subtraction of start and stop time.
All data recorded by shop clerks or workers should
be placed together for convenience. Time regis-
tration at margin should be in sequence to facilitate
visual subtraction. Rate should be located between
hours and pieces to facilitate either calculation.

6. Adequate space should be provided for large
writing where records are to be made by workers
and not by regular shop clerks. The average ma-
chine worker is not a skilled penman and may
frequently use a thick lead pencil which will
necessitate provision for two or three times the
minimum amount of space required by a regular
clerk.

7. Ample space should be furnished for record-
ing additional miscellaneous remarks and descrip-
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/)RDER NO. SYMBOL MAN NO.
HOLIDAY
SUPERVISION DETAILS DA
STUDY OR ASSEMBLING
INVESTIGATION OR TESTING PERSONAL
DESIGN CHECKING
OR LAYOUT OR CATALOG SICKNESS
CHECKING =
SECTION 4 ]
\
Wrong
Ficure 8.

tions. Several lines may frequently be required,
and therefore a large portion of the unused space
may be devoted to this purpose.

8. Essential written information should be re-
duced to a minimum of manual recording by pro-
viding for automatic printing (such as time stamps,
addressing plates, etc.) and by marking preprinted
descriptions whenever practical.

9. Company slogans should appear on record
forms which have wide circulation in several de-
partments. Safety warnings to factory workers
are most common.

10. Titles or descriptive headings should always
be the same for like items whether they appear
on various documents or at different places on the

same document.

11. All duplication of items which must be re-
corded manually or semi-automatically should be
eliminated.

12. The limitations of mechanical recording
equipment such as typewriter spacing, clock reg-
istration, serial numbering machines, addressing
machines, stamps, etc., should be checked care-
fully, in order to provide the proper position and
ample room for printing.

13. When large numbers are to be written, make
provision for guide lines or dots to designate the
This
corresponds in principle to the pen-ruling of

position of digits or periods of numbers.

amount fields on journal and ledger sheets.
14. The color for paper stock upon which the

PART _NO.

ORDER NO.

MAN NO

PART NAME

OEPL _NG, | CODE [OPER.

REMARKS

QUAN ON OPER,

_—

L ]

Right

DesiGN oF BLock HEADINGS

form is to be printed should be one that will not
interfere with the utility of the record. Plain
white or yellow is satisfactory and economical, but
if colored paper is used to facilitate the segregation
of various kinds of documents, the light colors
should be used to increase the legibility of written
information.

15. 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 detachable stubs.

16. The possibility of multiple uses should be
considered. Make one document serve as a standard
form for as many related records as possible. For
example, a material requisition can usually be de-
signed to provide for recording returns to stock.

17. New documents which are to replace others
should be as similar to the old document as pos-
sible in order to reduce clerical confusion.

18. In procedures where cards are handled by
clerks and operators performing clerical functions,
it is advisable to provide distinguishing features
on each type of card. For instance, it is common
practice to distinguish heading cards from body
cards by opposite corner cuts. Colored stripes on
cards are particularly useful in distinguishing be-
tween similar cards of different use or routing.

19. When the document is completely drawn
up it should have a good symmetrical appearance.

20. A color stripe can be used to emphasize
special instructions printed in that space.
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Drawing the Design

Drawing the design of a given card may re-
A basic

transcript card form, with a section of the dual

quire the use of several layout forms:

card form pasted on, and also a section of the
mark sensed layout form. Using the necessary lay-
out forms, draw the lines and write in the head-
ings in accordance with the preliminary work sheet
or card design aid. In drawing the design, the
following details should be kept in mind.

1. Indicate accurate start and stop points for
each line by lines (horizontal as well as vertical)
that terminate at an even distance from the edge
of the card. Neatness is obtained by eliminating
unnecessary lines around the edges of cards.

2. Indicate heavy or light lines as desired.

3. Indicate dotted or broken lines as desired.
Amount fields should indicate the decimal point
between dollars and cents by means of a dotted
line or a very thin line drawn vertically between
columns. Large fields should indicate the comma
positions between hundreds and thousands.

4. In printing the desired headings, use correct
spelling and abbreviations. Avoid obscure ab-
breviations. Headings should be similar to like
items as they appear on other documents.

5. Indicate the correct position of printed words,
printing horizontally when space permits. Avoid
hyphens if possible. Avoid vertical printing, one
letter underneath the other.

6. Indicate relative size of printed headings.

7. Indicate punctuation if needed.

8. Include decoding information for one-col-
umn code fields if possible. Letters or abbreviations
may be printed directly above the punching posi-
tions and the number may be omitted.

9. Use headings across the body of the card to
specify the type of punching required: duplicat-
ing, gang punching, key punching, etc.

10. Consider placing many headings on the
same card for multiple use of a single card form.
Be sure the heading to be used for a given purpose
is clearly identified, preferably by a digit punch
opposite the desired headings.
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11. Print the name of the card and the name
of the company across the end of the card. Trade-
marks or slogans may be included.

12. Give the design a symmetrical appearance.

13. For a card used with the printing punch,
continue the vertical lines that divide punching
fields to the top edge of the card in order to facili-
tate reading of interpretation.

14. In interpretation blocks, print decimal
points in “amount” fields and commas where large
numbers are to be read.

15. Design the card for the interpretation of
only the essential fields.

16. Place the most important reference number
at the upper left corner of the card for ease in
filing and locating the card.

17. Place interpreting field headings across the
top of the card just beneath the printed interpreta-
tions and the punched field headings across the
bottom of the card.

18. Print interpreter type-bar numbers beneath
interpreting field to indicate first and last type-
bar for each field.

Upon completion of the new design, answer
all questions at the bottom of the layout form.

TYPICAL DESIGN OF A CARD

IT HAas BEEN determined that the information
necessary for labor distribution reports, which can
be obtained from the daily time ticket (Figure
9) is as follows:

Order Number

Employee Number (Department and Clock No.)
Regular Rate

Overtime Rate

Part or Account Number
Pieces .

Operation Number
Machine Group
Department Charged

Kind of Labor

Amount

Hours

Date (Month and Day)
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Ficure 9. Damwy Timme TiCKET
This information is listed in the left colymn of “Amount” is to be punched on the Calculating
the Card Design Aid (Figure 10). Punch. The remaining information must be key
From the daily time ticket, it is found that punched. This information is recorded in the
certain items in this list of information are punched next column headed “Method of Punching.”
in the time ticket card. These columns are re- To classify information, indication is made in
corded in the next column headed “Columns in the next column as to whether each item is refer-
Other Cards.” ence, classification, or quantitative information.

A study of the coding system used for classifi-
cation information and experience with the number
of digits needed to record quantitative information

The information to be key punched in the dis-
tribution card is as follows:
Order Number

Employee Number determines the card field size. This totals 47 col-
Part or Account Number umns, which is well within the capacity of one
Pieces . R .

card, and no consideration need be given to the

Operation Number
Machine Group use of a second card. The same numbers are there-

Department Charged fore repeated in the “final” column.

Hours
. . .. . The final design columns indicating the correct
The sequence in which this information appears f &n <o 8
number of columns in each field and the correct

on the time ticket in printed or written form
. e g . e sequence of these fields can now be completed.
is indicated in the next column headed “‘Sequence

From past experience and from the proposed
on Source Documents.” p P prop

procedure, it is believed that visual reference will
possibly be made to the cards in connection with
the following items of information:

From the proposed procedure it has been de-
termined that the following information can be
gang punched:

Date . Order Number
Kind of Labor Part or Account Number
Regular Rate Operation i

Opvertime Rate Machine Group
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Department Charged
Pieces
Date
Hours
Amount
Kind of Labor
Employee Number
These items, therefore, are checked in the next
column headed “Interpretation.” The number of
type bars needed is the same as the number of
columns for punching, and is so indicated in the
next column headed “Size.” These 40 columns
may be interpreted on one line.
The “Sequence of Interpretation™ is next deter-
mined and recorded. Since the cards are to be
filed by “Order Number” this is placed first in

order so that it will be in the upper-left corner
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of the card. Because “Employee No.” is also re-
ferred to frequently it is placed last so that it will
appear in the upper right-hand corner.

With this preliminary study and work sheet,
the card can now be designed using the field defi-
nition (card columns) and the field sequence
shown in the final design columns. This final card
design can be determined in the following manner:

Using the transcript card layout form (Figure
5) the fields are assigned. Since interpretation
will be provided for, punched field headings will
be near the lower edge of the card.

First the items which have “columns in other
cards” are assigned (Figure 11).

In the assignment of the key punched fields
according to the sequence on the source document,

CARD DESIGN AID Form-22-6214-1
Printed in U, S, A,
TYPE OF CARD: CARD NAME: SOURCE DOCUMENT:
Information Available and Columns Sequence Method R-Reference Card Field Size Final Design Interpretation
Required for Reports in other on Source of C-Classification
Cards Documents Punching | Q-Quantitative | Trial Final Field Sequence| Field Size Sequence
—Oepce No A KP C | 6 |sv-59| 8 o é /
Emeioves No. GH4-G8 / KP. C 5 5 le#:-481 /1 — 5 11
Depr No. 6465 KP c 2)1 2l 1ev-e5
Crocx No 66-(8 kP o (3N (3) [¢e¢s
Pecurar Raze F5-37 GP c 31 3 135-37] 3
__OvreriMe Rare 38-4/ GP c S| 4 138491 4
_ Pagr ar Accounr No ' KP C 5| 5 |47-51 é ~- 5 2
Pieces 3 KP Q 51 5 4246 5 - 5 é
__Qecearion No. 5 KP C 2 2 152-53 7 [ 2 32
__Macrine Group Z KP C 2 2 16061 9 et 2 4
_ Drparrment Cragcen 8 KP C 2 2 16263 /0 — 2 5
__Kino or Lasor 33-3¥ GP cC 21 2 133341 2 et 2 [0
—Antounr 72-75 Cac P Q 41 4 |72-75| 43 = 4 9
__Houes 69-71 2 kP Q 31 32 69-724| 12 -l 3 8
r7e 29-32 GP R vl 4 129-32 / [ 4, Z
Monze 29-30 GP R (2) (2)129-30
Dav 3/-32 GP R 2) (2)31-32
TOTALS — 47| 47 40
Ficure 10. Use or Carp DEesiGN A
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two items, Employee No. and Hours, have already
been assigned for the sake of column alignment.
At this point there are several choices:

1. Re-assign these fields according to sequence.

2. Re-design the daily time ticket card for
alignment with the re-assigned sequence.

3. Compromise for the sake of alignment.

If the last one is chosen, the fields are assigned
in sequence (with the exception of the two items)
as shown in Figure 12.

Upon checking the method of punching it is
found that the gang punched fields are located
together, key punched fields are together, and the
calculating punch field is at the right where it
belongs. The method of punching should be so
indicated on the card.

Referring to the interpretation data on the work
sheet, interpretation headings and blocks are drawn

IBM ACCOUNTING MANAGEMENT

bar numbers are shown; card columns from which
the information is read are indicated if desired.

With the addition of card names and trademark
symbols, the design of the card is completed (Fig-
ure 13). When the questions at the bottom of the
layout form have been answered, the design is
ready to submit for a proof to be made.

SHORT CARD FORM DESIGN

InsTRUCTIONS for designing short cards are con-
tained in the lower section of IBM Card Layout
Forms.

A short card is any card designed for 22 to 60
columns of punching. Cards of 51-column capa-
city may be processed through Types 77, 80, 82,
402, 403, 419, 514, 519, or 523, provided they
are equipped with interchangeable feeds. All other
short cards can be processed only through Types

in, using the scales and guides on the layout form -
to determine the location of the blocks. Dividing
lines between blocks are drawn to split a type bar
for more legible interpretation; periods and com-

mas are inserted as desired; first and last type

S
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card read feed devices.
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cards that the column numbers on the card
coincide with the brushes to be used to read the
punched information. For example, the first
column punched in a 22-column card will be
read by brush 30, and the 22nd column will be
read by brush §1. Cards designed for 51-column
operation are read by brushes 15 through 65.

If the columns of short cards are numbered to
agree with brush readings, sorting operations
and control panel wiring will be greatly facilitated.
If the whele card is to be processed through ma-
chines before the stubs are detached, it may also
be desirable to show the standard 80-column
numbers, as well as those determined by the short
card layout.

Figure 14, page 25, shows a 28-column short
card on the left, a 30-column short card on the
right, and a stub in between. The first 28 columns
are numbered 27 to 54; the last 30 columns are

IBM ACCOUNTING MANAGEMENT

numbered 26 to §5. Thus, when wiring control
panels for either short card, the column numbers
preprinted on the bottom of the form correspond
to the brushes that must be used.

The example shown is for demonstration pur-
poses only and does not imply that both a 30-
column and a 28-column short card can be handled
by the same card read feed device.

Two short card sections in an 80-column card
must be separated by a stub at least one-half
inch wide.

When short cards are designed for mark sensing,
it is important to remember that three card col-
umns are required for each mark sensed position,
and that the units card column for each mark
sensed position is divisible by 3. For example,
a mark sensed position that is to be read by mark
sense brush 12 must cover card columns 34 to 36.
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FORM DESIGN CHART

1.

PREREQUISITES TO FORM DESIGN

Determine if the form is necessary in order to accom-
plish the purposc.

Determine if there are any other forms in use similar
to proposed form. Minor changes in other forms may
satisfy requirements.

Determine cost of preparing form in equipment, cler-
ical work, storage, etc.

1.

o o NN B

10.

12.

14.

15.
16.
17.

18.
19.

NEW FORM QUESTIONNAIRE

What form(s) if any will it replace? (Give form
number and attach sample.)

Is proposed form a consolidation of existing forms?
(Give form numbers and attach samples.)

Can existing forms be revised to include required in-
formation?

How was this information previously supplied?
Frequency of form (weckly, monthly).
Number of copies at each writing.

Will it be permanent?

For pen, pencil, for typing, listing, etc.

For local or general use.

For internal or external use.

Minimum usable size of form and quality of paper.
(Paper on which form is printed will be supplied un-

less otherwise specified.)

Is form to be:

a. Loose, padded, bound.

b. Punched, numbered, perforated, interleaved,
folded or gummed.
Book—number of leaves.
Punched—size and position of holes.
Numbered—consecutively, duplicate.
Interleaved—number of sheets.
Folded—number of folds.

Gummed—position and extent of gumming.
Reason for any special operation.

State fully any other reasons for the establishment or
the revision of this form.

Value of stock to be scrapped.

Value of plates to be scrapped.

Disposition of present stock:
a. On hand.
b. On order.

Initial supply required.
Subsequent annual consumption.

509 e Qo

FACTORS AFFECTING FORM DESIGN

1. Legibility.

2. Simplicity.

3. All information required for immediate understanding
of the intent and purpose of the report.

4. Make-up for form must be straightforward and in
accordance with accepted accounting practice.

5. Reports must be so prepared that they may be easily
reproduced and so that legible, usable, multiple copies
can be prepared.

6. If the report is lengthy and detailed, a summary or
condensed report should be attached.

7. They should be in the proper sequence for use.

8. Determine size of form. Check:

9.

a. Filing

b. Binders

c. Envelopes

d. Mechanical equipment

Determine best and most economical method of repro-
ducing form:

RULES FOR FORM DESIGN

1. Make a record of all information that is to be recorded:
a. Designate required information.
b. Eliminate unnecessary information.
The greatest weakness in form designing is that the
form is burdened with unessential information.

2. Determine source of information to be recorded.

a. Is the information available in the manner
requested on the form?

b. Is the information to be recopied from an-
other form?

c. Must information be developed for first time?

3. Design the form so that a minimum of recording and
recopying is required. If the form precedes a subse-
quent form, or is dependent upon another form, follow
the same general sequence and arrangement, so that
recopying and recording can easily be accomplished.

4, Determine in what manner the various entries on the
form are to be made. Will these entries be made by
hand or machine? If by machine, what kind?

5. Determine if the form design is sufficiently clear to be
understood. See that all necessary instructions are
contained therein. Routine instructions can be given
in letter; pertinent instructions should be printed on
form, especially copies.

6. Determine possibility of form becoming basis for
additional forms.

7. Determine grade of paper:

a. Will form be handled much?

b. Will form be permanent or temporary?

c. Will form be mailed?

d. Does the form go to the public, or will it be
used within the company only?

OTHER FACTORS FOR GOOD DESIGN

1.

2.

10.
11.
12.

13.

14.
15.

16.
17.
18.
19.
20.

21.
22.
23.

24.
25.

26.

Use bold type to make certain information is out-
standing.

In columns for money, provide sufficient space for
largest amount.

In fill-ins, use dotted lines to trace to fill-ins.

If writing is near binding edge, make sure it can be
seen.

Filing information should be near top of form or where
it is accessible.

Every form should have a title.
Make sure complete information is shown for printer.

Each form, before reprint, should be submitted for
approval to some responsible individual.

Have forms packaged by printer in small groups and
have him label packages.

Use of form numbers, date, and quantity. |
Use of “Printed in U. S. A.”

Eliminate use of company name on interoffice forms;
use trademark.

Keep headings as small as possible, so as to get sufficient
room for written data. ;

Consider headings at bottom of form.

Always get samples of paper and carbon on multiple
forms.

Use colors for departments.

Appearance of printing makes form attractive.
Use double rules to set off sections.

Neat forms encourage neatness by users.

Eliminate horizontal rulings as much as possible to cu
down adjusting. ~

Guide marks for name and addresses, folding, etc.
Sequence of form which requires filing legibility.
Arrange sequence of information to follow form from
which it is copied.

Keep information on one side of form.

Consider numbering columns and print instructions by
this number.

Keep folder for each form and put in changes.

225-5336-0




COMMONLY USED SIZES OF ACCOUNTING FORMS WHICH CAN
BE CUT WITHOUT WASTE FROM STANDARD FLAT PAPERS

Standard Number of Number of

Sheet Forms from Forms from

Size of Form Size One Sheet One Ream
22 x 4% 17 x 22 32 16M
8] 17 x 22 16 8M
3% x 4% 32 16M
83 17 x 28 16 8M
17 8 4M
41 x 53 17 x 22 16 sM
7 17 x 28 16 sM
11 17 x 22 8 4M
14 17 x 28 8 4M
28 17 x 28 4 2M
5§ x 8% 17 x 22 8 4M
17 17 x 22 4 2M
7 x 8% 17 x 28 8 4M
17 17 x 28 4 2M
8ix 11 17 x 22 4 2M
14 17 x 28 4 2M
22 17 x 22 2 IM
28 17 x 28 2 IM
11 x 17 17 x 22 2 IM
14 x 17 17 x 28 2 M

225-5336-0
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MAJOR REVISION (June 1955)

This edition, Form 225-8295-1, obsoletes Form 22-8295-0 and all earlier editions.
Significant changes have been made throughout the manual, and this new edition should
be reviewed in its entirety.

Copyright 1950, 1955 by
International Business Machines Corporation
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WORK

IN PLANNING the work to be done in an IBM de-
partment, the supervisor finds it necessary to attain
successfully three objectives:

Specify the work to be done. Develop procedures
and jobs, and record them in the manual of
procedure.

Determine regular work loads. Assign volume
and time factors to all operations.

Schedule all jobs and operations. Co-ordinate
jobs, machines, and operators in the depart-
ment to obtain maximum advantage of the
integrated activities.

This booklet discusses the second of these three plan-
ning objectives. The remaining two are covered in

LOADS

other booklets of the IBM Accounting Management
series.

Accurate machine and personnel work loads are
necessary to the IBM department for several reasons:

1. Scheduling. To schedule work through the IBM
department, it is first necessary to know the machine
and personnel time required on each step.

2. Standards. If performance time factors are to
be set up for particular applications, job steps, or
functions such as keypunching, it is necessary to have
accurate time factors.

3. Cost Figures. When departments using the fa-
cilities of the IBM department are charged for the
work performed, it is necessary to have accurate ma-
chine and personnel time factors.

MEASURING VOLUME OF WORK

INFORMATION about the volume of work is a pre-
requisite to the assignment of time factors to each
of the operations in all regular jobs. It is necessary
to have an accurate knowledge of:

1. number of source documents received,

2. number of cards punched and processed,

3. number of reports produced.

Many scheduling deficiencies in the IBM depart-
ment stem from an insufficient knowledge of these
facts, and many supervisors complain of scheduling
difficulties as the result of fluctuating volume or un-
expected work loads. Such situations indicate the ne-
cessity for a close analysis of work loads.

Information about the number of source documents
received may be obtained from the control clerk who
maintains document control over the procedures. Fre-
quently, item counts and number of batches are re-
corded as part of the document control routine. In
other cases document counts may be made. The person
making this count should be certain to obtain a good
sample period. It is also important to know what the
expected maximum and minimum volumes will be
and when they will occur. 'Where the number of docu-

ments per weight unit (oz., lb., etc.) can be deter-
mined, the source documents can be weighed in
batches and the volume computed. In some cases the
number of documents is calculated by dividing the
number of cards punched by the average number of
cards per document. The greatest value of such infor-
mation about source documents is in the conversion of
volume to time for scheduling purposes, and the re-
duction of cost-per-job data to cost-per-document
data for purposes of evaluation.

Records of card quantities are perhaps the most im-
portant figures to compile and use. The time required
for most operations will depend upon the number of
cards, because most operations in an IBM department
involve running cards through a machine. In most
cases, card counts are obtained by card-counting de-
vices on the sorter or the accounting machine. In
some instances, card counts are obtained from the
punched-card section, where accurate production rec-
ords should be kept. In other cases, card volume is
computed by multiplying the number of source docu-
ments by the average number of cards punched per
document.



IBM ACCOUNTING MANAGEMENT

Card
Volume
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Volume .
2,000
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FiGURE 1

Card volume should either be recorded on a form
designed for this purpose or plotted on a chart or
graph. The reasons for recording card volume are,
first, that volume figures provide a means of deter-
mining the time for each operation and hence for the
jobs; and second, that fluctuations in the work load
must be known for effective scheduling.

For an example of the effect of fluctuations on
scheduling, consider the results of a particular job
volume study shown in Figure 1. The following im-
portant facts may be deduced from this chart:

1. The card volume varies from about 500 cards to
about 3,000 cards a day. This indicates that time
factors for the operational steps should be calculated
on a time-per-thousand basis.

2. 'The maximum work load occurs about the 22nd
working day of the month. This is the period that
will require closest scheduling with other jobs.

3. The dotted line represents the average volume
that may be expected on any day of the month. The
figures for these days will become the basis for deter-
mining time factors for the operations in this job.

4. The upper and lower probable limits indicate the
possible variations allowed for in scheduling. When
this possible fluctuation becomes relatively great from
day to day, low machine utilization will be found in

the same period with more overtime, thus reducing
the over-all effectiveness of the operation.

It is advisable to keep separate records of cards
punched in the card-punch section. Usually the vol-
ume of cards processed through the machines is much
greater than the volume of cards originating in the
card-punch section. This results from the multiple
use made of punched cards.

Another group of volume figures significant in an
IBM department indicates the net output of the de-
partment. How many reports are being produced?
How many checks are being prepared per week? How
many invoices are produced each day? How many
pages of reports are run each month? Such figures
can be obtained automatically from the accounting
machine while the reports are being run. Depart-
mental output figures are useful in calculating unit
costs of each type of report or result produced. Such
volume figures will also be needed to calculate ac-
counting-machine time and to evaluate accounting-
machine performance.

Figure 2 illustrates a method of recording the vol-
ume of documents, cards, and reports on one chart.
This makes many studies of relationships between var-
ious factors possible. It is advisable to make separate
volume studies for each major job handled by the de-
partment — or, at least, for each major procedure or
application.

Volume

3,000
__/\/\( Cords /
2,000 v‘
Documents \/_/—\_/_/'\/
»
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1,000 x o
% pr LT T —
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COMPUTING TIME FROM VOLUME FIGURES

WiTH THE evolution and development of office prac-
tices during the past hundred years, three distinct
methods of accomplishing the functions of the office
routine have appeared:

Manual operations. Ever since the earliest days of his-
tory, when men and groups began to transact busi-
ness that required some form of accounting or
record-keeping, manual methods have been used
to keep such records. This method usually involved
such work as writing data with a pen or pencil,
hand-posting, handling of papers, and mental com-
paring and checking.

Key-driven operations. When the typewriter was in-
vented, and later at the turn of the 20th century
with the development of key-driven adding ma-
chines, calculators, and other such equipment, the
office transferred many manual operations to key-
driven functions. This method usually involves
reading data by an operator and striking keys to
enter the data into the machine, or to control the
various functions of the machine.

Automatic operations. With the invention of the first
punched-card machine in 1890 and the develop-
ment and use of such motor-driven equipment
since that time — particularly during the nineteen-
thirties — many office functions have been trans-
ferred from manual or key-driven functions to the
automatic motor-driven functions. This method
applies mechanization, long an integral part of fac-
tory operations, to the office routine. It requires
the conversion of data to punched cards, and the
automatic processing of such data through ma-
chines that are set up by the operator and that con-
tinue to handle thousands of detailed transactions as
the cards are fed through. The operator’s duties are
reduced to those of setup, feeding cards, and con-
trol of the machine.

COMPUTING TIME: MANUAL OPERATIONS

EveN 1IN punched-card procedures where most func-
tions have been mechanized, a few manual opera-

tions may be found that cannot be mechanized eco-
nomically. Such manual operations generally require
the human functions of control, analysis, judgment,
decision, evaluation, and thinking.

Human variables enter into manual operations to a
great extent, and such operations are extremely diffi-
cult to plan or schedule. One basis for determining
clerical speeds is by reference to statistical analysis and
efficiency records pertaining to standard clerical func-
tions performed in the department. If such produc-
tion data are not available in planning a new job, a
time study can be made for this manual function on
a sample of the actual work. In some cases where a
similar manual operation is being done, time factors
from this operation can be used. However, it should
be understood that a manual job closely paralleling
the one being studied must be used, because there is
a wide variation of time factors in manual functions.

The errors usually encountered when estimating
production, and the human variables to be expected
in clerical work explain why manual operations are
commonly tried out before any definite plans or
schedules are prepared. Even with production experi-
ence, many supervisors feel that manual operations
vary as much as 40 % from the predicted time. In other
words, a clerical function planned for ten hours may

“take as much as fourteen hours or as little as six hours.
This explains the administrative difficulties found in
planning and scheduling procedures that are com-
pletely manual.

COMPUTING TIME: KEY-DRIVEN OPERATIONS

WHEN KEY-DRIVEN equipment was introduced into
office procedures, the functions became more produc-
tive and more accurate. In addition to the increased
productivity, better administrative planning became
possible, and production records became more accu-
rate and reliable; therefore, better schedules could be
developed.

In punched-card procedures, card punching and
verifying are key-driven functions commonly found
at some point in the office routine. Many different
factors affect efficiency and accuracy of work. All of
them should be given careful consideration:
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Design of source documents and cards

Legibility of source documents

Number of columns to be punched (or duplicated)
and proportion of alphabetic to numerical col-
umns

Skill and experience of operator

Type of equipment used

Type of instruction

Volume of transactions

Flow of work

Duties other than keypunching (auditing, coding
or checking)

Working conditions

Each of these factors should be given careful con-
sideration by the supervisor in evaluating work being
done, in planning new procedures, or improving pro-
cedures already in effect.

Design of Source Documents and Cards

An important factor in speed and accuracy of key-
punching is the design of the source documents and
of the card form. Because the card moves auto-
matically through the keypunch as each column is
punched, the operator must read the data from the
document in the same sequence in which they are to
be punched. The best design of both document and
card, therefore, will provide for exactly the same ar-
rangement of the items on both. Usually the card is
designed to conform to the arrangement of an exist-
ing source document.

In those cases where information must be added
to the source record before punching, such as cus-
tomer number, account number, and so on, it is often
desirable and economical to attach an apron or use
a rubber stamp on the source document. All of the
information, or that part which is added, is tran-
scribed to the apron for the keypunching (Figure 3).
The information on the apron should be arranged in
punching sequence. This method is sometimes used
when information on the source document and the
card are not in the same sequence, thus re-arranging
it on the apron for ease and speed in keypunching.
However, in the latter case, every attempt should be
made to redesign the source document or the cards
so that transcription to the apron is not necessary.

The ideal source document for keypunching shows
all information to be punched in one card on one line,
so that it may be read from left to right. It is for
this reason that transcription forms or alignment
sheets are designed for use in many jobs for which
the source information arises within the company.
These transcription sheets are ruled into grids, with
80 (or fewer) squares horizontally in which the data
to be recorded in one card are recorded, and 25 or
50 lines vertically to receive the data for that many
cards. Such sheets may be used to good advantage
when the information must be collected from many
sources before it is punched, when there are coding
or editing functions to be performed, or when the
source document is so poorly designed or illegible that
the keypunch operation would be inefficient without
special forms.

The design of the card with respect to dupli-
cated, punched, and skipped fields further affects
card-punching speed and efficiency. Best operation is
achieved when duplicated information appears at the
left of the card, and when all fields to be keypunched
are grouped together so that the punching need not
be interrupted by skipping.

Legibility of Source Documents

The degree of legibility of the source data is one of
the more important factors that affect production in
keypunching. For this reason, original copies—rather
than the sixth or twelfth carbon copy—should be
routed to the keypunch operation whenever possible.
A source document that contains manually written
data should be designed so that enough space is al-
lowed for large, legible characters to be handwritten,
especially when this writing is to be done by someone
other than a clerk.

Number of Columns Punched

The number of cards punched per hour is directly
dependent on the number of columns to be punched
per card. To evaluate production of keypunch opera-
tors, it is customary to express production in terms
of columns punched per hour, or key depressions per
hour. This is obtained by multiplying the number of
cards punched per hour by the average number of
columns punched in each card.
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NIXON GLASS
NIXON, VIRGINIA
SOLD TO DATE
ODIN CHEMICAL CO
BROCKTON 3-17-55
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Whenever it is possible, information common to
groups of cards will be punched automatically by
using the duplicating feature of the machine. Dupli-
cation not only saves actual punching time, but also
increases the accuracy of the job and simplifies veri-
fication.

Skill and Experience of Operators

In evaluating the work of keypunch operators, it
is important to consider their training and experience.

For new operators, the number of cards punched per
hour or the number of errors being made are not so
important as how much improvement is being made
from week to week. This trend is the best indication
of the type of production that can be expected in the
development of each operator. Only after the opera-
tor has reached a level rate of production should her
proficiency be given an absolute evaluation.

It is of paramount importance that the supervisor
of a card punch and verifier section keep accurate and
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up-to-date speed and accuracy records for each opera-
tor. Speed is usually measured in key strokes per hour.
One effective method of keeping such records and
making studies of key-driven production of each or
all operators is illustrated in Figure 4.

Such records are valuable in calculating time factors
for punching operations; they are also useful in evalu-
ating the progress of the card punch and verifier
operators. The prevailing percentage of error will
have an important bearing upon the kind and amount
of verification which will be built into the procedures.

Type of Equipment Used

New machines are constantly being developed that
incorporate more effective mechanisms for the reduc-
tion of the fatigue which, to a greater or lesser degree,
is associated with all recording operations. The ad-
vantages of the newer machines should be carefully
studied by the supervisor with the object of continu-
ally improving equipment and performance. The spe-
cial features of each should be used to simplify the
keypunching job and increase production. For exam-
ple, if two types of cards are keypunched from the
same source document requiring two separate pro-
gram controls, the use of the alternate program de-
vice should be considered to determine whether both
cards could be keypunched without handling the
source documents twice.

Operating routines change for some types of equip-
ment, and should be studied to be sure that they are
changed along with a change from one machine to
another.

Type of Instructions Given Operators

The supervisor can do much to raise the production
and reduce the errors of keypunch operators. Com-

plete and clear instructions are extremely important.
Oral directions should preferably be summarized in
written form.

If directions are given verbally, and in a rather
hurried manner, as is so often the case, the speed and
accuracy with which the work is done will be low.
These conditions can be completely eliminated by
carefully writing all instructions necessary for per-
forming all jobs. It is even more important that one-
time jobs or infrequent jobs have written instructions,
because the operators will have little or no experience
to use as a guide for these jobs. All jobs should have
written instructions for the operator and become part
of the operator’s manual of procedure (Figure 5).

Volume of Transactions

It might be expected that keypunch operators
would produce more per hour when they are working
on jobs of large volume, in which there is no change
in setup of the machine or in the documents and
cards. It is true that production increases as the opera-
tors become more familiar with the job, as in any
standardized operation. The element of fatigue may,
however, offset the greater production resulting from
familiarity with the job. The two factors may even
exactly balance each other, so that the same rate of
production is obtained by an operator, regardless of
the volume of the job. The effect of the size of the
job on production, then, is dependent entirely upon
the operator. Operators who like routine work will
have a higher rate of production when the size of the
job increases. Those who desire change and novelty
will become fatigued quickly on such jobs. This ele-
ment of fatigue in relation to the size of the job
should be given consideration in planning work, so
that it may be reduced to a2 minimum.
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PROGRAM CARD OR SKIP BAR NO

CARD PUNCHING OR VERIFYING INSTRUCTIONS
JOB NAME JOB NO. | CONTROL | OPERATION NAME|OP CODE | MACH. TYPE
PANEL NO.

SALES ACCOUNTING 630 =~=-=« |Card Punching| 31 24
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3\
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8 Quantity 57 61 P
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0. Net amount 67 73 P
. Invoice amount 74 80 P
12.
'3 Columns 1-12 Will be gangpunched
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15 : FUNCTION* | SYMBOL
i DUPLICATE D
PUNCH P
16. SKtP s
X -SKIP XS
33 18 9,400] VerIFY v
TOTAL KEY STROKES PER CARD— PUNCHED DUPLICATED § KS/HR | SELF NO. CK cK
Date: _¥eb. 27, Section— 2 Page: 7
FIGURE §

Flow of Work

The most efficient production cannot be reached
when the operator is being interrupted continually to
perform special jobs, when a job is shifted from one
operator to another, or when work is done piece-meal
as documents become available. When more than one
operator is required for a job, there should be an

equitable distribution of work to the several opera-
tors, commensurate with their productive capacities.
Furthermore, each operator should have a backlog of
documents—not so large as to create a pile of idle
material, nor so small that the operator’s work will
be interrupted. This requires careful planning and
scheduling on the part of the supervisor.
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The flow of work should be such that the operators
do not have to leave their place of work. If the opera-
tors transfer work from one station to another, they
should be located so that they do not have to leave
their desks to do so. Otherwise, they will be doing a
double job—keypunching and messenger service.

Duties Other than Keypunching

Keypunch operators are frequently called upon to
do other kinds of jobs, such as coding, auditing, se-
lecting, comparing, and checking, while they are key-
punching. Keypunch production is inevitably lowered
in such a case, and these factors should be taken into
consideration in evaluating the production. It is some-
times a better plan to have persons other than the
keypunch operator to do the auditing, checking, cod-
ing, and messenger work. However, for morale pur-
poses, it may be more desirable to introduce the varied
duties.

Working Conditions and Morale

The conditions under which keypunch operators
perform their duties, and the morale of operators, are
intangible factors to be dealt with by the supervisor.
Because they are intangible and immeasurable, morale
factors are too frequently overlooked. It is now gen-
erally recognized by supervisors that efforts exerted
to improve morale of operators can go further than
those in any other single area, to increase production
and improve the working relations of all personnel
in the department.

A room of proper temperature, humidity, and ven-
tilation is usually the first consideration for comfort.
Disturbing noises and sounds should be kept at a
minimum. Rest periods should be provided at proper
intervals and every possible effort should be made to
reduce fatigue for the keypunch operator. A change
in routine is also a good morale builder. Above all,
good morale from the supervisor’s qualities as a leader
is important.

CarcuraTiNng Key-DriveNn TIME

Although many human variables enter the key-
driven operations, the simplification of key-driven
procedures and the accumulation of accurate produc-
tion-rate figures for each operator make possible a re-
markable degree of precision in determining the time
requirements for a given operation. By the use of suf-

ficiently accurate production records, supervisors are
able to estimate card-punching schedules from which
actual production varies by no more than 10%. Once
rates of production are established, it is possible to
determine quickly the time requirements for a card-
punching or verifying operation according to the
formula:

number of cards X columns per card

Hours = key strokes per hour

To facilitate this calculation, a scale has been set
up on the machine-load computer for card punches
and verifiers with a range of 5 to 80 columns punched
or verified per card and from 3,000 to 18,000 key
strokes per hour. Tables may be set up that convey
this same information figure. The use of the com-
puter and tables is explained later in this booklet.

Computing Time: Machine Operations

To understand the process of determining the time
requirements of a given operation on an automatic
machine, it is well to examine the factors affecting
every automatic operation.

The first element of operation time is setup time.
Before a card can be passed through the machine, the
operator must place the correct control panel in the
machine, bring the cards to the machine, make other
necessary settings and adjustments, perhaps receive
instructions pertaining to the operation to be per-
formed, and run a few test cards through the machine
to prove the adequacy of the setup. All such opera-
tional details, performed once for each operation, con-
tribute to setup time.

The second, and usually the major element of time,
is machine time. This is determined from the volume
of cards and the speed of the machine by a calculation
that converts a given volume of cards into corre-
sponding machine time. Many methods are available
to facilitate the calculation. Some supervisors prefer
to use the arithmetical method of dividing volume of
cards by the speed of the machine according to the
following formula:

number of cards

Machine hours
cards per hour
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However, most supervisors prefer the faster methods,
employing graphs, tables, or computers. The use of
the machine-load computer for determining the time
requirements for various card volumes on all IBM
machines is shown in Figures 10 through 24. The
instructions for the use of the computer are included
with each illustration. A table used in determining
machine times is also shown in Figure 25 with instruc-
tions for its use.

The third element of time to apply to an automatic
operation is bandling time. After the operation be-
gins, it is normal to expect short interruptions in the
operation of the machine. These interuptions may be
caused by such operational details as placing more
cards in the machine, spot-checking the results of
machine operation, operating a second or third ma-
chine simultaneously, checking or balancing results,
minor adjustments of the machine, and many other
details which the operator must handle. These func-
tions represent the control which a good operator will
continually exercise over the operation. The longer an
operation lasts, the more handling time will accumu-
late, and for this reason handling time is expressed as
a percentage of total time.

Computatien of total machine time may be illus-
trated by an operation that involves reproducing
24,000 cards. From experience the supervisor has de-
termined that reproducing operations require a setup
time of about five minutes. From machine time graphs
or tables (Figure 30), he determines that the machine
time will be four hours. Evaluations of previous runs

Number
of Cards

24,000

‘Setup Time

(A). Reproduce 24,000 Cards

Setup " Handling
Time Machine Time Time

5 mn. 4 hours 1 hour

(B). Reproduce 12,000 Cards

Setup Machine Handling
i Time Time
5 min. 2 hours 30 min.
Ficure 6

of the job indicate that about 25% of the total time
is required for handling, or one hour for handling
time for this job. These three factors are shown dia-
gramatically in Figure 6A. The second bar, Figure
6B, shows the time for 12,000 cards.

A complete machine time chart (Figure 7) shows
the relationship of these factors for all numbers of
cards.

A study of this chart will assist in understanding
the following principles:

1. In operations with large batches of cards (more
than 2,000), setup time is insignificant, but machine
time and handling time are important.

2. In operations with small quantities of cards (less
than 2,000), setup time and machine time are signifi-
cant, but handling time becomes relatively unimpor-
tant.

22,000

20,000

18,000
16,000

Machine Time

14,000
12,000 |

Machine Time
Plus Handling

10,000

8,000
6,000

4,000

2,000

1 2 3 4 5

Hours

FIGURE 7
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3. Because handling time increases with volume, a
percentage should be used when expressing or apply-
ing this factor.

4. Because setup time is constant, regardless of vol-
ume, it should always be expressed or applied as a
fixed number of minutes or fractions of hours.

The preceding principles emphasize the importance
of constant study of operations so the supervisor will
have an accurate knowledge of the necessary setup
time and handling time to use in scheduling. Whether
the study will be concentrated most on setup or han-
dling time will depend upon the average number of
cards per job or operation, because batch size deter-
mines the relative importance of the two factors in
the over-all operation.

Computing Handling Time

To compute handling time from machine time, a
supervisor must be sure that the method for applying
this factor conforms to his particular definition of
“percentage for handling.” There are two common
methods of expressing the percentage of handling
time: as a percentage of machine time, or of the total
time (except setup) for the job. Both may be illus-
trated for a job in which the machine time (excluding
setup) is 4 hours, and the handling time has been esti-
mated as 20 %.

HANDLING TIME EXPRESSED AS A PERCENTAGE
OF MACHINE TIME
If percentage for handling is defined as a percentage
of the machine time to be added to machine time to
obtain total time, the calculation is as follows:

Total time = machine time -+ (percentage
for handling X machine time)

For example, assume that the machine time is 4 hours,
and the handling time is 20%. The total time is:

4 + (.20 X 4) = 4.8 hours

HANDLING EXPRESSED AS A PERCENTAGE
OF TOTAL TIME
If percentage of handling is defined as a percentage
of the fotal time, then handling is related to the ma-
chine time according to the following calculation:

machine time

Total time = (1 — percentage for handling)
4 4
=71 -.20 80
=35 hours

To simplify this calculation many supervisors use
only one factor: the remainder after subtracting per-
centage of handling time from one hundred per cent,
or the divisor (.80) in the preceding problem. This
factor is called operational effectiveness. In this case,
the final result is the same, for 20% of the handling
time is equivalent to 80% operational effectiveness.

Therefore,

machine time

Total time = : -
operational effectiveness

4
.80

= 5 hours

The machine-load computer can be used to assist in
determining the handling time percentage for each
machine job. When card volumes and the time to run
the job are known, the computer can be set for the
known card volume and the per cent of handling read
opposite the time factor (Figure 21). If setup time
is included in the total running time, it should first be
subtracted from the running time to give an accurate
handling time percentage.
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IN MANY accounting machine departments, machine
time is kept by posting running time by machine for
each job. If these figures are accurately posted, and
the time recorded reflects the machine time by type
of machine, they can be used as the work loads for
those jobs. It should be noted, however, that these
figures must be checked to make certain of the ac-

curacy by the machine operators in posting these fig-
ures. This machine information can be recorded in a
number of different ways.

Several card forms used in collecting machine in-
formation are shown in Figure 8. Figure 9 shows a
form in which the entire day’s operation by machine
can be collected.

JOB TICKET
JOB DESCRIPTION
JOB NO goco
. BOX OF
/¥ / #
STARTED APPROX. NO. CARDS
1efz0 LG AML g boo
Jos ISTSD ":gf'- :EI;E& or‘:mv‘tnss
' Sert 2 2.5 7
'T&Lﬂg_ﬁazi_?_:f- ER2
Sort Selit| 3 s K
rdtfppr/b/'.f wm| 5 |23 LE.
"\ ¢ 13 0l nm.

14

MACHINE NO.
’/43 -/ 067‘ r g DAILY MACHINE OPERATION RECORD
JOB [APPROX. N T :
FhygolL 7?54/;1‘(1— b AY zaoo 2.1 ¢
”ld(a' Tri0k Ralance 36 /k 000 3.0 ”ﬂ/
£ M -
dles )3/\/ 7‘4‘{? / iS5 000 | R 8 ”01771
7¢
TOTAL TIME
Ficure 8
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This sheet is in the form of a graph; each section
represents a tenth of an hour. The first line starts
with 8:00 o’clock, the start of the day. The last line
ends with 5:00 o’clock, the end of the day. On the
reverse side of the sheet, entries are made in a similar
manner for overtime or the second shift. The second
column, opposite the clock time, is the conversion to
tenths of hours.

The recording operates as follows: The operator
looks at the clock when he starts the job. He records
the following information on the line for the corre-
sponding clock time: job, volume, and his initials or
number. That is all that the operator must record—
he does n#ot have to write machine number, his name,
shift, date, start time, or stop time, or to compute
elapsed time and convert it to tenths of hours.

When the operator finishes the job, he again looks
at the clock, and draws a line from his original entry
to the line with the proper clock time. The amount
of operator time spent making the record is negligible.

This method presents the data to the user in a most
effective way. The result is a graph of the usage of
the machine in tenths of hours for the entire day.
It is easy to see not only when the machine is being
used, but also when the machine is available during
the day.

Regardless of the method of getting this informa-
tion the data need for each operation are: (1) job
identification, (2) machine used, (3) operator, (4)
card volume, and (5) start-and-stop time or elapsed
time. The machine information, collected in this man-
ner, would then be accumulated by machine number
to give machine usage by job.

Work loads, determined from present operations
should usually be used as a starting point upon which
a standard can be built. Although these figures can
be used for the original schedule, they may reflect in-
efficiencies, such as re-runs or mishandling of cards.
Therefore, improved machine times, eliminating these
operating inefficiencies, should be the goal and a basis
for a true schedule.
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IBM ANALYSIS OF EAM EQUIPMENT UTILIZATION
Plant No. Dept. pate Moy /0. /95 Machine No. S5/4£
PLEASE RECORD EACH USE OF EAM EQUIPMENT ON THIS FORM. WRITE APPLICATION Start Time
CODE NUMBER, CARD VOLUME, AND EMPLOYEE NUMBER ON LINE OPPOSITE YOUR  Example >
STARTING TIME. WHEN OPERATION |S COMPLETE CONNECT ASTERISK ON START y
LINE WITH ASTERISK ON STOP LINE. Stop Time
TIME APPLICATION NO of CARDS|EMPL.NO. TIME APPLICATION NO of CARDS EMPL.HO
8:00 °°'°\\ [y rors £.5/7 A F 20|05
8:06100.1* N 12: 36| 04.5*
3:12[00. 2 [\ 12:42[04.5°
8:18 |00 3* 12:48[04.5°
8:2400. 4* 12:54]04.5¢
8:30 00, 5* 1:00 [04.5°
8: 36 [00. 6° 1: 06 |04. 5°
8:42{00.7° 1:12[04. 5*
8:4800.8 J 1:18 |04, 5°
8:54[00.9* / 1:24[04.5°
900 J01.0¢ 130 (0455 | (oen < cpe o250 | YU
9:06 (01, 1* 1:36 [04.6° N YA
9:1201.2¢ 1:a2foa. 7 [\
9:18 [01.3* 1:48loa.8* [\
9:24l01.4~| Sz a0 2/7 A F  |1:54)0a9° \
9:30 Jor.5* ) 2:00 [05.0° \
9:36 [01.6° [} 2:0605.1° |
9:4201.7° 2:1205. 27
9:48 01.8* / 2:18[05.3*
9:54(01.97 2:24 |05, 4
10:00 J02.0° 2:30 [05.5*
10:06 [02.1* 2:36 [05.6
10:12 02.2% 2:42[05.7¢
10:18 j02.3* L 2:48 |05.8* |
10:24102.08 | Soroc Mowrmer | 6,317 [ UG 2:54/05.9° |
10:30 [02.5° ' [ 3:00 |06.0° T
10: 36 [02. 6* i 3:06[06.1* ]
10:42 J02.7* |\ 31206.2° | |
10:4802.8* | | 3:1806.3° | |
10: 54(02.9° 3:2406.4° | |
11:00 {03.0° 3:30 [06. 57
11:06 03. 1* 3:36(06.6* |]
11;1203.2¢ 3:42[06.7°
11:18[03.3* 3:48(06.8°
11:2403.4* 3:54[06.9*
11:30 Jo3.5* | | 4:00(07.0°
11:3603.6° | | 3:06[07.1°
11:42[03.7% [ 1:12[07.2°
11:4803.8+ |/ 41807, 3
11:54[03.9* 4:24[07.4°
12:00[04.0* 4:30[07.5°
12:06/04.1¢f 4:36[07.6°
12:12{04.2¢ 2:42[07.7°
12:18]04.3° 4:48/07.8°
12:24/04.4° 1:54]07.9°
12:30]04.5° 5:00]08.0*
NOTE: IF WORK IS DONE DURING LUNCH HOUR PLEASE INDICATE HERE.

Ficure 9
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Computing Machine Loads

Calculating operation time for many different op-
erations, according to any one of the formulas given,
is a time-consuming task. The use of the machine-
load computer or a table will make the results readily
available for use in any operation. The computer of-
fers a convenient method of determining the number
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of hours required to process a given number of cards
on various IBM accounting machines.

Machine-Load Computer. The computer is com-
posed of two plastic parts, the sleeve and the slide
(Figure 10).

Each part has a black side and a white side. When
the slide is inserted into the sleeve, the colors must
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Ficure 10



WORK LOADS

17

correspond; that is, black must be on black and white
on white.

The sleeve has two graduated scales on each side: a
volume scale and a time scale.

Black volume scale — from 500 to 500,000 cards
Black time scale — from 5 minutes to 60 hours
White volume scale — from 50 to 50,000 cards
White time scale — from 5 minutes to 60 hours

On both time scales, the figures for more than 60
minutes represent hours and tenths of hours.

On the two sides of the slide are scales represent-
ing the various machine operations.

Sorters and Collators — Black
Accounting Machines — Black
Auxiliary Machines — White

Card Punches and Verifiers — White

The use of the scales for different machine opera-
tions is described in the examples on the following
pages. Handling time can be included in the total
time by using the per cent handling scale as indicated.
Setup time, however, must be added to the time that
is developed on the computer.

Operation

Turn the slide so that the selected machine operation
scale is at the top and faces you; hold the sleeve so that
the volume and time headings on the scales can be
read as it is held. Insert the slide into the sleeve as
shown in Figure 11.

Ficure 11
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Problem: Reproduce 2,000 cards; 20% handling
time. Set the index line 514-519 REP opposite the
volume, 2,000. Opposite 20% handling time on the
time scale, read the required time, 25 minutes (Fig-
ure 12).

The Type 528 has two feed units. The read unit
operates at a maximum speed of two hundred cards
per minute and the punch feed, at one hundred cards
per minute. For total punch applications the total
time will be the sum of the read-feed time and the
punch-feed time.

Problem: Summarize 10,000 cards in 528 read feed
30% handling time; average 10 cards per summary
group, therefore 1,000 cards will be punched. Set in-

"~ AUXILIARY MACHINES )

VOLUMEN—""__TIME

MADE IN U.S.A.

£ ] g &
N 0 — g 3
ElamE"] |3 MINUTES
3 CALC.|= 4, 2 g
S | puNeHE " 3 g 2 :
5% 0 3 2 £ v
€ 'E o g Z
2 E ] tz =
e 2 150 - g_ E] I
e : 3 w b=
=2 200 — )
g8 " va
: 50 3 -1 1
PR E R S S 5 |wax
— > =)
g £ h S P
8 v = — 10
& g o § a = »
s 500 — =2 WE o L
a |2 w0 CALC. = w - £7
s JPUNCH | =2 O
1607 2 [l 0 g«
s 0 - g £E 5
= 3 oGz
= y 1000 -5 | w =32
vt 552 g| = 62 &
= - 2 Houes £ % &
g | W wo| Z 58
= m{ T E| 2 &< E
AEASS I E AR
s 2,000 —j 085 3 R 7 2 5
[ s 3
é = € =
& 2500 4 = s Eg
- 0~ £ =@
. 3
s PUNC ] 604 =
= wwJoiie. | E
5 " pUNCH | 2 ‘
5,000 — g 5
528 8000 — é '
" & '

FIGURE 12

dex 528 Read opposite 10,000 cards. Read 1.2 hours
opposite 30 % handling. Set index 528 Punch opposite
1,000 cards and read 14 minutes (.2 hours) opposite
30% handling. The total running time is 1.4 hours
(Figures 13 and 14).

In performing selective reproducing the punch and
read feeds operate at 100 cards per minute whenever a
card is reproduced. Operation time may be calculated
by taking 1/200 of a minute for every card passing
through the read feed plus 1/200 of a minute for
every card passing through a punch feed. Therefore,
to calculate the total time, the cards passing through
the read feed and the punch feed are computed at 200
cards per minute, and the two results are added to-
gether.
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Problem: Interpret 2,000 cards; 5% bandling time.
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Time on the Type 602A is figured on the basis of
12,000 machine cycles per hour. From the planning
chart developed in setting up the control panel the
average number of cycles per card can be determined.
Each step in a 602A problem except multiply and
divide will be counted as one cycle. The total num-
ber of cycles can be determined by referring to the
602A Priniples of Operation Manual. The total num-
ber of cycles is the speed to be used on the 602A
scale. '

Problem: Calculate 2,000 cards, 10 cycles per card;
25 % handling time.

Set the index for 602A carc. PuNcH — 10 cycles
per card opposite 2,000 on the volume scale. Oppo-
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site 25% handling time on the time scale, read 2.2
hours required (Figure 16).

Problem: Punch 2,500 cards, average of 30 col-
umns per card, 8,000 key strokes per hour.

It is necessary to know from production records,
estimating, or a test operation the number of key
strokes per hour produced by an operator.

Set the index for 30 average columns per card op-
posite the volume, 2,500. From the time scale, read
opposite 8,000 key strokes per hour the time re-
quired — 9.5 hours (Figure 17).

c — 9 — § E" ;
.= - = ] =
2 — 0 — 28 MINUTES z
n 3 s =
E e g : g
[ ol s 8 L 5
2 wl— R
= > — 10— 2 - v
[ - 1 ) =4
c R N ] L z
8 N N v g
a. & g ] z & - —
S - 150 gy - o o]
-] C 3 3 e
i - 3 &2 — " |l
isg - 200 3 =8
g% CAR: E Pl -
. E » INCH £ 2 ERIR:
~ E 3 - 3
v E- w3 g 2 C
& s . Qg =
« |- R — o
& [~ 10— § e x5
L~ 500 — [ == LN
- Jwemey 2 "oax
2 — o 0S| 2 ™ S
S ~ S Mm| = IR
P~ - -1 - C -
o —w - (A | S I _::-,;.:5
= — . - 3
2 g = s 0w =332
= SR I N B e 3
= [ I w0 I - HOURS & ;<
g 8 < g L. 3 > u
£ F o o= s 2 ~ 15 A<
g - I = 3 RS
& o T~ Q C S.2
= — 200 — = — @ 23
S| Fwda|BLOE., i3
S e £ [SIROKESE ¥ 2 &
= F~ 3000 3 25 pd IR F @
=1 [ ] [r=i -
= ~ i N £ HOUR |
a :‘.IIW -EE g ".ﬂ“"; ]
50 —F 15 g e
- -T = 1000 —f—
[ S0 L 2 | im- "
0 | e | ewE
— a0 — &b oo
4 s £ o £ 4
§ = oo Ty | wmE, B
§ - T = .5 100 - n
Bl OF 7 |rE|w-f B
é Tl i 'g g | wE ]
- B c -
& — 20000 3 ZE | W g
é E 3 < “- =
. FTE = E 2
= 3 3 ST E
‘. - =3 2 & ~ %
g - e g -
Figuze 17



WORK LOADS

2

Problem: To determine an operator’s key strokes
per bour from actual time and volume. In 8§ hours,
the operator punched 2,800 cards, with an average of
40 columns per card.

Set the index for 40 average columns per hour op-
posite the volume, 2,800. Opposite 8 hours on the
time scale, read 14,000 key strokes per hour (Fig-
ure 18).
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Ficure 18

Note that there are separate scales for Sorters,
Types 83, 82 and 80: Type 83 at 1,000 cards per
minute, Type 82 at 650 cards per minute, and Type
80 at 450 or 250 cards per minute.

Problem: Sort 15,000 cards on 5 columns; 36%
handling time. Set the index 082 (650 speed), 5 col-
umns opposite the volume 15,000. Opposite 30%
handling time, read 2.7 hours required (Figure 19).
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SORTERS-COLLATOR

For the Type 101 use the 450 speed scale. Print
time must be added to this. It requires 18 seconds to
print a complete line on one or both carriages (on
the 101 model having two carriages, both print simul-
taneously). If stops are positioned so that less than
a complete line is printed, the print time is directly
proportional to the number of times the typebars
rise, i.e., if half a line is printed, it requires 9 seconds.

Since the collator has two card feeds, the num-
ber of cards per hour varies with the type of job.
For jobs requiring only one feed, the index 1 feed
should be used. For jobs in which both feeds operate
continuously; i.e., all cards in both feeds match, the
number 2 feed should be used. For merging or match-
ing operations in which the two feeds operate sepa-
rately at some times and together at other times, ma-
chine speed will depend upon the MS&S switch setting
and the grouping of cards. Use the index which most
nearly describes the actual operation. This will be
somewhere between 2 feed and 1 feed. In all cases,
the total number of cards (primaries plus secondaries)
should be used.

Problem: Merge 2,000 cards (primary) with 1,000
cards (secondary); single card groups, many match
conditions; 30% handling time. Set the machine op-
erations index MANY MATCH opposite the volume,
3,000. From the time scale, opposite 30% handling
time, read 11 minutes (Figure 20).
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To calculate the total time on the accounting ma-
chines for any given run, the job should be broken
into component parts: card feed time, total time and
summary punch time.

Problem: Detail print 30,000 cards, 5,000 totals
and punch 5,000 summary cards; 209 bandling time.
Set the 100 speed opposite the volume, 30,000. Read
opposite 20% handling time, 6.2 hours required for
feeding (Figure 21). Set the index no. totals 402-3
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opposite the volume 5,000. Read total print time of
50 minutes (.8 hours) (Figure 22). Set the sum-
mary-punch index opposite the volume 5,000; read
summary-punch time as 1.7 hours (Figure 23). The
time required for the complete job is therefore 8.7
hours.
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When the volume of cards and the total running
time are known, the machine-load computer can be
used to compute handling time.

Problem: If 10,000 cards were reproduced on the
Type 519 and the total time, less setup time, was 2.4
hours, what would be the per cent handling time?

Set the 519 index opposite 10,000 cards and read
opposite 2.4 hours on the time scale—30% handling
time (Figure 24).
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Machine Load Tables

Machine time tables are also used to give this same
information. A consolidated machine time table is
shown in Figure 25. When these tables are used for
scheduling specific jobs, they must be revised to in-
clude the setup and handling time required. Or, if
more desirable, a setup and handling time factor may
be applied to results obtained from the table. To use
the machine time table, locate the volume of cards to
be processed in the left or right column of the table.
In the column corresponding to the nature of the
operation, read the time required. Figure 25 will give
further explanation of the use of this chart.
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Figures above the heavy line are minutes; those be-
low the heavy line are hours. All figures are accurate
to two significant digits, rounded to tenths of min-
utes or hours.
To use the table, follow horizontally from the
known card volume to the column which represents
the operation and read the machine hours. For the
Types 402-403 Accounting Machines, the figures in
the card column are to be used for five different fac-
tors shown at the bottom of the Types 402-403 opera-
tions column. The run should be broken down into

its component parts corresponding to the factors on
the table. When the times for the different phases
have been found, they are added together to give the
total time. For the Type 77 Collator, on jobs requir-
ing only one feed, the one-feed column should be
used. In merging and matching operations, the feeds
operate separately or in unison, depending on the
grouping of the cards. The speed used should be the
one best descriptive of the job. In all cases on the
Type 77 Collator, the total number of cards should

be used (primaries and secondaries).
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If job schedules are to be developed, the most
convenient place to record time factors is on the op-
erational flow chart (Figure 26). Time figures may
be recorded beside the various operations symbolized
on the flow chart, and volume figures may be re-
corded on or beside the card and card file symbols.

RECORDING AND USING TIME FACTORS

REeGARDLEss of the method used to calculate time
factors for specific operations, it is necessary to record
these results in a fashion that permits their best utili-
zation.

FLOW CHART

-------

BILLING JOB NO. 205

12,000
Billing File

Q)

Sort

Pre-punched
File

é Description

Card

A

Monthly
Freight File

Heading Cards

Freight Card

Sales Cards

Current
Sales File

to
Sep. /.4

8,000
All Others

@

G.P

Sort @

to .3

Sep,
®

G.P. >.9
Comp,

Sort @

to
Sep./.2

(used in sales procedures)

Control
Card

—> Destroy

1.7

Misc. Data
Card

[~ Destroy

Back Order
Cards

Back Order
File

FIGURE 26




Some supervisors prefer to record time factors on
a work sheet similar to Figure 27. This is merely a
list of operations performed in a given job, and the
data necessary for calculating time factors. Time
may be recorded on a per-thousand basis or on the
basis of 2 known volume load.

To provide operators with information pertaining
to scheduled time, the detailed job instruction sheets
may be used for recording time factors (Figure 28).

No . of
No. | Mach. | Operating Data for Machine Time Cards Time
Daily Job No. 205
1 Sort 1 column Separation 12, 000 .4
2 G. P. 8, 000 1.7
3 Sort 1 column Separation 8, 000 .3
4 G. P. 4, 000 .9
5 Sort 1 column Separation 4, 000 .2

Ficure 27
JOB INSTRUCTIONS ity
JOB NAME JOB NO. | FREQUENCY DUE IN DUE OUT
B B aoety | TIME | DATE | TIME | DATE
BILLING 205 | Sy B ome! [8:00|Daily|1:00 [Daily]
e | | el oescaiPTion
1 82 {12,000 .4 Sort cards on column 80 to pull out Miscellaneous

Description and Control cards.

All commutator switches

except switches No. 6 and No. 8 should be pushed to

center,

Cards falling pocket 8 are Control cards. Destroy.

Cards falling pocket 6 are Miscellaneous Description

cards. Return to Tub file,

Remaining cards (reject pocket) to Operation 2.

2 514 | 8,000} 1.7 Gangpunch Branch, Customer Number, Salesman

Number, Invoice Date and Invoice Number into all

Commodity cards.

NOTE: Branch and Customer Number are punched

from the Heading cards, Salesman Number,

Invoice Number, Invoice Date, are punched

from the Miscellaneous Data card.

Set PX Brush 1 on column 5.

Set PX Brush 6 on column 73.

3 82 | 8,000 .3 Sort cards on "X" in column 5.

ards falling in "'X'" pocket are heading cards.

Return to Tub files for further use.

2. Cards in reject pocket continue to Operation 4.

Date: __Oct. 4, 19

Section Page:

23

Ficure 28

27
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This method is well adapted to departments which scheduling. Work loads themselves are of little value
have many standard jobs and work loads; an oper- until properly used in planning work through the
ator can see the amount of time each operation should department. It is up to the supervisor of the machine-
normally require. accounting function to construct a workable schedule
In a department where many jobs are performed, from these time factors. It is also necessary that actual
time factors may be more advantageously recorded time figures be kept to make comparisons against
in punched cards similar to the one shown in Fig- scheduled machine times. The preparation and utili-
ure 29. This card includes start and finish, day of zation of schedules is discussed in the Scheduling
the month, job number, operation number, machine manual.

type, total hours scheduled for the month, and a Time factors that have been calculated and re-
breakdown by work days of the daily machine load. corded provide the necessary transition from job spec-
If it is not necessary to break down the machine time ifications to schedules, which provide a basis for
by operation, the operation number can be elminated, operation. Scheduled or standard time is an essential
and machine time will be punched only by machine part of the data used in the evaluation of operations
type. Such a form facilitates the calculation of total such as performance, setup, and handling time. When
time by type of machine and by day to control the such evaluations are made continuously, they provide
assignment of jobs to the various operating sections a performance standard. These standards form the
within the department. A report similar to the one basis upon which the total time for similar work in
in Figure 30 can be prepared from these cards, and it the future can be scheduled with confidence. The
is actually a machine schedule for the month. scheduling, therefore, is simplified. It is essential,
As stated earlier in this booklet, work loads in the however, to continue evaluating performance to de-
accounting machine department have several uses: termine the relative amount of setup and handling
time compared to machine time, as well as to idle

1. Scheduling time and overtime.
2. Standards It should be remembered that information about a
3. Cost figures job is not complete until it includes bow much time,
computed from bow many cards, and an estimate of
The most important of these three, as far as the ef- the accuracy with which these figures have been de-

ficiency of operating the department is concerned, is termined.
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MONTHLY SCHEDULE OF OPERATIONS
MONTH

Tyee | Job | Op. Total WORK _DAYS OF MONTH
Oner.| No.| No.| Fise [ 11 2 | 314 ] 567 89 101 [12]{13]14]15]16 |17 18|19 [20]|2i]2
077 030] 10 1 1
077 130| 93 1 1
077 031 16 3 1 1 1
077 432] 51 3 1 1
077 439 51 7 7
077 4391 81 3 3
077 370 | 84 34 15 | 15 4
077 Q71| 05 2 2
077 372 | 38 12 3
077 478 | 11 3 3
077 479 | 02 5 5
077 079 30 31 1112 4 6 7
077 479 | B4 396 |18 | 18|18 |18 |18 |18 {18 |18 |18 }18 |18 |18 {18 18 |18 1818|1818 |18 | 18 | 18
077 479 | 69 20 8 8 4

521 |19 | 30 |18 {21 |40 {42 |22 |18 |31 19|25 |18 |27 | 30|23 18119 |23 }21|18 {19 20
HRS AVAIL 704 |32 |32 |32 |32 |32 |32 (32|32 3232|3232 |32]|32]32]32 32 1321323213232

This report shows the estimated usage for a par- bottom line. The last line is the amount of daily ma-
ticular machine by job and working day. A total chine time, available (32 hours), and a total for the
machine usage by day is shown on the next-to-the- 22 days (22 X 32 = 704).

FIGURE 30
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CARD PUNCHING AND VERIFYING

MODERN BUSINESS OPERATIONS involve the use of many kinds of source
records or original documents bearing voluminous data. The transcrip-
tion of such data into the form of punched holes in IBM cards is the first
step in an IBM Accounting procedure. 'This can be done by an operator
on high-speed equipment, can be performed automatically from other
cards already in existence, or can be done by mark sensing—that is,
holes are punched automatically into the card by a machine which senses
pencil marks electronically.

Once the initial data have been recorded as holes in the cards, IBM
machines automatically read these holes and perform a wide variety of
operations to prepare finished reports.

The high degree of accuracy maintained throughout IBM Account-
ing procedures is dependent upon accuracy in the initial punching of
data into the cards. As basically important steps in the over-all account-
ing procedure, card punching and verifying operations deserve careful
study and close analysis. This booklet offers general suggestions for the
efficient supervision of card punching and verifying operations and in-
cludes specific recommendations for the improvement of accuracy.

CARD PUNCHING

WrnE this section is limited to a discussion of card punching, efficient
supervision and planning for recording information includes the use of
more automatic methods wherever possible. The first job of the supervisor
in relation to card punching, therefore, is to decide whether the informa-
tion is to be punched by means of a card punch, or whether one of the
more automatic methods could be used. ‘This means the investigation of
each new job to determine how the data can best be punched, in considera-
tion of all the possibilities:
1. Card punch.
2. Duplicate part of the data from a master card and card
punch the rest.
3. Automatically reproduce the data from a set of cards al-
ready punched with the same data (although perhaps in
different order).



4. Gang punch automatically information common to a group
of cards from a master card sorted ahead of them in 2 file,
5. Have the data pencil-marked on the card, for automatic
transcription into punched holes by the mark-sensing fea-
ture of the Reproducing Punch or Document-Originating

Machine.

6. Punch automatically a summary card with the totals and
indicative data accumulated for a report prepared on the
Accounting Machine.

7. Set up a prepunched file for information which is used
repetitively, such as that used in billing. Gang punch a
supply of cards for each item, so that each time it is to
be recorded, its prepunched card can be pulled from the file.

8. Use the results of a calculation punched in a card by one
of the Calculating Punches.

9. Use an emitter (on the Reproducer, Document-Originat-
ing Machine or Calculating Punch) to punch information
such as ENTRY DATE which is common to a group of cards
being processed.

Two, three, or more of these basic methods can be combined for
any one job, depending on its specifications. ‘The selection of the method
by which a job should be done requires a knowledge of all these methods
and of how they may best be used. Each new job (or an old one being
studied) should be analyzed to determine whether any of the informa-
tion to be punched already exists in punched form so that it can be
copied automatically, or whether some items might better be punched
by mark-sensing or some other method.

For all these methods except card punching (and duplicating),
however, machine operation does not differ greatly from that used for
other automatic functions. In the case of card punching, many different
factors affect efficiency and accuracy of work. All of them should be
given careful consideration:

Design of source documents and cards

Legibility of source documents

Number of columns to be punched (or duplicated) and pro-
portion of alphabetic to numerical columns.

Skill and experience of operator

Type of equipment used

Type of instruction

Volume of transactions

Flow of work

Duties other than card punching (auditing, coding or checking)

Working conditions



Each of these factors should be given careful consideration by the
supervisor, in evaluating work being done, in planning new procedures
or improving procedures already in effect.

Design of Source Documents and Cards

An important factor in speed and accuracy of card punching is
the design of the source documents and of the card form. Because the
card moves automatically through the card punch as each column is
punched, the operator must read the data from the document in the
same sequence in which they are to be punched. The best design of both
document and card, therefore, will provide for exactly the same arrange-
ment of the items on both. Usually the card is designed to conform to
the arrangement of an existing source document.

If the card and source document are not arranged alike, it is often
desirable and economical to attach an apron or use a rubber stamp on

the document (Figure 1). The information to be punched can then be
manually transcribed to the apron so that the card punch operator may
read it in the right sequence. This procedure is especially desirable when

coding or other necessary information is added to the document before
it is punched.

The ideal source document for card punching shows all information
to be punched in one card on one line, so that it may be read from left
to right. It is for this reason that transcription forms or alignment
sheets are designed for use in many jobs for which the source informa-
tion arises within the company. These transcription sheets are ruled
into grids, with 80 (or fewer) squares horizontally in which the data to
be recorded in one card are recorded, and 25 or 50 lines vertically to re-
ceive the data for that many cards. Such sheets may be used to good
advantage when the information must be collected from many sources
before it is punched, when there are coding or editing functions to be
performed, or when the source document is so poorly designed or illegi-
ble that the card punch operation would be inefficient without special
forms.

The design of the card with respect to duplicated, punched, and
skipped fields further affects card punching speed and efficiency. Best
operation is achieved when duplicated information appears at the left
of the card, and when all fields to be card punched are grouped together
so that the punching need not be interrupted by skipping.

Alphabetic information affects speed and accuracy of card punch-
ing when it is interspersed with numerical data in the same card. Speed
is lessened when the operator has to change from numerical punching to
alphabetic punching for a certain field, and then back to numerical. Here
again, careful design of the source document and card form will reduce
to a minimum the necessity for shifting from one to the other.
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Legibility of Source Documents

The degree of legibility of the source data is one of the more im-

portant factors which affect production in card punching. For this rea-

son, original copies—rather than the sixth or twelfth carbon copy—

should be routed to the card punch operation whenever possible. A

source document which contains manually written data should be de-

signed so that enough space is allowed for large, legible characters to be

hand written, especially when this writing is to be done by someone

other than a clerk.
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(BASED ON PRODUCTION RATE OF 10,000 COLUMNS PER HOUR)

Number of Columns Punched

The number of cards punched per hour is directly dependent on
the number of columns to be punched per card. To evaluate production
of card punch operators, it is customary to express production in terms
of columns punched per hour, or key depressions per hour. This is ob-
tained by multiplying the number of cards punched per hour by the
average number of columns punched in each card. Charts similar to
Figure 2 are frequently used to schedule card punching jobs.

Whenever it is possible, information common to groups of cards
will be punched automatically by using the duplicating feature of the
machine. Duplication not only saves actual punching time, but also in-
creases the accuracy of the job and simplifies verification.

Skill and Experience of Operators

In evaluating the work of card punch operators, it is important
to consider their training and experience. For new operators, the num-
ber of cards punched per hour or the number of errors being made are
not so important as how much improvement is being made from week
to week. This trend is the best indication of the type of production that
can be expected in the development of each operator. Only after the

7
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operator has reached a level rate of production should her proficiency
be given an absolute evaluation.

It is advisable to keep a record of the production and percentage
of errors for each operator, and a comparison with the group average,
such as shown in Figure 3. This production record is essential informa-
tion for the supervisor as he makes plans for scheduling work through
the card punching section. The prevailing percentage of error will have
an important bearing upon the kind and amount of verification which
will be built into the procedures.

Type of Equipment Used

New machines and devices are constantly being developed which in-
corporate more effective mechanisms for the reduction of the fatigue
which, to a greater or lesser degree, is associated with all recording opera-
tions. The advantages of the newer machines and devices should be care-
fully studied by the supervisor with the object of continually improving
equipment and performance. The special features of each should be used
to simplify the card punching job and increase production. Such devices
include alternate programming, auxiliary duplication, and the card in-
sertion device.

Type of Instructions Given Operators

There is much that the supervisor can do to raise the production
and reduce the errors of card punch operators. It is extremely important
that he give complete, clear, understandable instructions. It is preferable
that the oral directions be summarized in written form.

If directions are given verbally, and in a rather hurried manner, as
is so often the case, the speed and accuracy with which the work is done
will be low. The operator may not have understood at the time, or may
forget certain details of the directions; he may ask others (who probably
do not know) or may have to go back to the supervisor for a second
set of instructions; or he may perform the whole job wrong, so that it
has to be done over. ‘These conditions can be completely eliminated by
carefully writing all instructions necessary for performing all jobs. It
is even more important that one-time jobs or infrequent jobs have written
instructions, because the operators will have little or no experience to
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Volume of Transactions

It might be expected that card punch operators would produce more
per hour when they are working on jobs of large volume, in which there

10

use as a guide for these jobs. All jobs should have written instructions for
the operator, and become part of the operators’ manual of procedure

(Figure 4).




is no change in set-up of the machine or in the documents and cards.
It is true that production increases as the operators become more familiar
with the job, as in any standardized operation. The element of fatigue
may, however, offset the greater production resulting from familiarity
with the job. The two factors may even exactly balance each other, so
that the same rate of production is obtained by an operator, regardless
of the volume of the job. The effect of the size of the job on produc-
tion, then, is dependent entirely upon the operator. Operators who like
routine work will have a higher rate of production when the size of
the job increases. Those who desire change and novelty will become
fatigued quickly on such jobs. This element of fatigue in relation to
the size of a job should be given consideration in the planning of work,
so that it may be reduced to a minimum.

Flow of Work

The most efficient production cannot be reached when the operator
is being interrupted continually to perform special jobs, when a job is
shifted from one operator to another, or when work is done piece-meal
as documents become available. When more than one operator is re-
quired for a job, there should be an equitable distribution of work to
the several operators, commensurate with their productive capacities.
Furthermore, each operator should have a backlog of documents—not
so large as to create a pile of idle material, nor so small that the operator’s
work will be interrupted, This requires careful planning and scheduling
on the part of the supervisor.

The flow of work should be such that the operators do not have to
leave their place of work. If the operators transfer work from one
station to another, they should be located so that they do not have to
leave their desks to do so. Otherwise, they will be doing a double job—
card punching and messenger service.

Duties Other than Card Punching

Card punch operators are frequently called upon to do other kinds
of jobs, such as coding, auditing, selecting, comparing and checking,
while they are card punching. Card punch production is inevitably
lowered in such a case, and these factors should be taken into considera-
tion in evaluating the production. It is sometimes a better plan to have
persons other than the card punch operator doing the auditing, checking,
coding, and messenger work. However, for morale purposes, it may be
more desirable to introduce the varied duties.
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Working Conditions and Morale

The conditions under which card punch operators perform their
duties, and the morale of operators, are the most intangible factors to
be dealt with by the supervisor. Because they are intangible and im-
measurable, morale factors are too frequently overlooked. It is now
generally recognized by the best supervisors that efforts exerted to im-
prove morale of operators can go further than those in any other single
area to increase production and improve the general working relations of
all personnel in the department.

The operator works best when the work is enjoyed. Although few
jobs are completely enjoyable, there is much that can be done to keep
the job from being completely disliked.

A room of the proper temperature, humidity, and ventilation is
usually a first consideration for comfort. The card punch operator, more
than the operators of any other IBM machines, requires good illumina-
tion of the source documents for maximum efficiency. A minimum 25
candle-power illumination is considered necessary for such work. The
machine is usually located near the window, preferably with a northern
exposure, and positioned so that daylight will be to the operator’s left.

Disturbing noises and sounds should be kept at a minimum. It
is not the continuous sounds of fans running, machines operating, or
keys striking that are so disturbing, but the noises that are not con-
tinuous, such as the ringing of telephones, opening and shutting of doors,
or other unusual disturbances which increase fatigue. Even more dis-
tracting are movements of things and people which take place in the
area of vision of the operator and divert the attention from work.
Other machine operations, or any other activity involving motion, should
be removed from in front of the card punch operator. When several
card punch operators are in the same room, they should be placed one
behind the other in order to minimize distractions.

Rest periods should be provided at proper intervals. Studies have
indicated that long periods of work, such as from morning until noon,
should be broken by a rest period about mid-morning and a second
rest period at about the three-quarter point. For example, if the hours
are from 8:00 to 12:00 noon, there should be a rest period at 10:00 and
another at 11:00. If only one rest period is allowed, it should be about
two-thirds of the way through the work period.

Every possible effort should be made to reduce fatigue for the card
punch operator. Proper instruction in the use of the touch system of
card punch operation during an adequate period of training, proper
working posture, knowledge of motion economy principles, and adequate
and up-to-date machinery all contribute to reduction of fatigue.
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There are social aspects of good morale, in addition to the physical
conditions described. Operators appreciate a certain amount of atten-
tion. They like to have their supervisor say “Good morning” to them,
call them by name, and chat with them from time to time. They like
to be given an opportunity for a periodic interview with their super-
visors so that they may know what progress they are making. They
want good work to be recognized. They like to be part of a team, to
know the part their jobs play in the larger job of the department and
the company.

A change in routine is also a morale-builder, and the stimulus of
rivalry can add interest to the job. With the operators divided into two
sections, contests can be set up on production and accuracy. By chang-
ing the groups from time to time, the rivalry can be kept high. Any
change in routine, such as an improvement in method, a change of job,
or a shift in location, can be stimulating.

Above all, good morale can result from the supervisor’s qualities
as leader. A supervisor who works with the operators, seeks to as-
sist them wherever possible, and exhibits fair-dealing in all operations,
is in a position to maintain high morale among those under his super-
vision.

VERIFICATION

In THE IBM Accounting method, it is necessary to verify the accuracy
of a fact recorded in punched hole form only once—immediately after
the information has been punched. This is in contrast with verifica-
tion requirements in manual procedures, where it is necessary that each
recording of the same fact be verified by repeating the process, by visual
checking, or by some other method. It is frequently discovered in man-
ual procedures that as much as half of the office clerical staff is con-
cerned with checking and verifying operations.

The term “verification” in this booklet refers to the checking or test-
ing of punched information for conformity with the source information.
Verification may be by use of a card verifying machine, and consist es-
sentially of repeating the motions of the card punching operation. On
the other hand there are many methods of verification in addition to
manual card verification. For information punched automatically (as in
reproducing, gang punching, or summary punching) automatic verifica-
tion methods are usually used. These automatic methods may in some
cases be used also for verifying the accuracy of manually punched infor-
mation. As in the punching of information, the supervisor’s first responsi-
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bility is to determine which verification methods will be most effective
for each type of information punched—or whether, in some cases, verifi-
cation should be omitted entirely.

There are many checking methods and routines which are closely
related to verification, and while they are not a part of this booklet,
they should be kept in mind. These are the routines set up for docu-
ment or accounting control, as in the use of control totals with each
batch of source documents. Comparison of totals accumulated from
the punched cards with the predetermined control total proves not only
for the presence of all documents, but also for the accuracy of the in-
formation included in the control total.

All verification methods may be classified as one of three types:
card verification, visual verification, or automatic verification.

Card Verification

The most direct method of verifying card punched information is
by use of a key-driven verifying machine. These machines are operated
in a2 manner practically identical to the card punching operation. The
verifier operator reads the same information from the source document,
and depresses keys, as in the original punching. Key depressions are
compared by the machine with the holes already in the card, and if
there is a discrepancy, the machine signals to the operator the fact that
two recordings are not identical.

Card verification is usually the most effective way of verifying card
punched numerical information. When a small amount of alphabetic
information is found with the numerical data, an Alphabetic Verifier
(Type 056) may be used for verifying both numerical and alphabetic
data. When there is a large amount of descriptive alphabetic informa-
tion, however, one of the visual verification methods may be more effec-
tive.

The greatest problem in card verification is to be sure that each
card has been verified. This can be solved by proper supervision. In
addition, the Type 056 Verifier automatically cuts a small notch on the
end of the card to indicate that all columns have been verified.

The supervision of card verifying operations involves the same con-
siderations as in card punching, and usually the two operations are located
together. It may be advisable to exchange the card punch and verifier
operators periodically, as most operators prefer such changes from time
to time. Here, as in so many areas of supervision, the individual op-
erator’s preferences are most important.

Figure 5 illustrates a typical use of card verification.
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FIGURE 6. VisualL VERIFICATION
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Visual Verification

When extensive alphabetic information is punched, as in name and
address cards, or when for any reason it does not seem feasible to use
card verifying, the punching may be verified by interpreting the punched
holes and visually comparing this printed record with the source docu-
ment. With the Alphabetic Printing Punch, Type 026, the information
is printed as it is punched, and the cards are immediately ready for
visual checking with the source document (Figure 6). Listing on the
Accounting Machine furnishes still another method of recording the
punched information in a form which can be read back to the source
documents. In most procedures, a register is prepared immediately after
the cards are punched, and the register itself may be used to read the
information back to the source document.

By crossfooting the totals of certain quantitative fields of informa-
tion, detailed checking can be reduced. For instance, by totalling Gross,
Discount, and Net, and by subtracting total Gross, the total Net is
proved. Many controls of this type can serve to eliminate much de-
tailed verification.

When dual cards are used, it may be advantageous to use the “fan-
ning” method of verification. After the cards are punched, they are
sorted on one field and then manually fanned so that the block con-
taining the written information will progress in numerical sequence and
can be checked by the eye quite rapidly. Additional sorting and fanning
must be performed for each block of information verified (Figure 7).

Hecaefer a8 68/m 2073 12/2w 15 10 12/78

NNN

FiGUurRE 7. VisuaL VERIFICATION

SORTING AND FANNING CARDS FOR VERIFICATION OF PUNCHING
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FiGUre 8. VisuaL VERIFICATION

READING OR CHECKING THE HOLES

Small fields of coded information or dates may be checked by
reading the holes, sight checking, or needle checking (Figure 8).

Avutomatic Verification

Automatic verification for certain information can be accomplished
by use of the comparing features of machines such as the Reproducer
and Collator, which have two sets of brushes for reading two punched
records of the same information. In the Type 514 Reproducer and the
Type 519 Document-Originating Machine, automatic verification oc-
curs simultaneously with the automatic punching operation.

When two sets of cards are card punched, any identical information
on the two sets may be matched or compared automatically on the
Collator, Reproducer, or Accounting Machine. This plan might be
very useful in installations where verification is normally accomplished
by means other than card verifying. For example, if card verification
were desirable for special jobs, or in a procedure that could utilize a
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FIGURE 9. AUTOMATIC VERIFICATION METHODS
1. INFORMATION REPRODUCED FROM MASTER CARD AND COMPARED AUTOMATICALLY.
2. INFORMATION GANG PUNCHED AND COMPARED AUTOMATICALLY.

3. INFORMATION MARK SENSE PUNCHED AND CHECKED WITH DOUBLE PUNCH AND
BLANK COLUMN DETECTION.

4, INFORMATION PUNCHED BY CALCULATING PUNCH AND CHECKED BY REVERSE CAL-
CULATION AND COMPARING.

verifier for short periods only, the equivalent of card verification could
be performed with the card punch, by having two operators punch two
sets of cards with the same data, and comparing the cards on the Ac-
counting Machine, Reproducer, or Collator to prove that two sets are
identical.

In jobs where several related cards are card punched with common
information, such as an accounts payable card and the associated paya-
bles distribution cards, the control unit of the Accounting Machine will
indicate if there is any error in the punching of the control field and
other common fields by showing breaks in control in the first register
prepared.

The punching of results computed by the Calculating Punches is
checked by re-runs through the machine and by making use of the check-
ing features on the machine, or by group extension on the Accounting
Machine.
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Summary punched information is automatically proved by running
the summary cards through the Accounting Machine and comparing
the total with the total obtained from the detail cards. Where summary
cards are being produced on a periodic basis, accuracy of the indicative
or classification data being summary punched can be checked by placing
the summary cards for the previeus period in the reading side of the
summary punch and comparing indicative data as the new summary
cards are punched.

The double punch and blank column detection device on the Re-
producer is useful in checking the accuracy of mark sensed punching
(as well as other punched information) to detect the presence of more
than one hole in a column or the omission of holes in any column. Fig-
ure 9 illustrates the use of several methods of automatic verification.

Unverified Data

The cost of complete verification of all punched data must always
be given attention, as verification in detail requires a repetition of
the work previously performed. If verification is not essential,
its elimination will result in accounting economies. A decision with
regard to the extent of verification should be based on an analysis of
subsequent uses of the cards, and the nature of the documents and re-
ports to be prepared from them.

It is often unnecessary to verify cards that will be used in the
preparation of purely statistical analyses. This is not because of an in-
difference toward accuracy, but because the cost of verification can
seldom be compensated for by the value of the increased accuracy. It
must be remembered in this connection that the errors which occur in
punching are far less numerous than the errors which may have occurred
in the preparation of the original information. Many of the errors may
be due to illegible records, improper classification, omission of data, and
other causes, which could not be detected by verifying the punching.

When punching is not verified in detail, a relatively high degree of
accuracy may be obtained by balancing to predetermined totals and
checking the final report for the reasonableness of amounts for each
classification.

Verification of the punching of cards is not always essential when:

Possible errors in the preparation of the document have
not been checked.

The cost of verifying will not be offset by the value of the
results obtained.

Subsequent spot-checking will furnish sufficiently accu-
rate reports.
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Supervision of Verifying

It is important that the supervisor examine all possible methods
of verification before he decides how each field of information is to be
verified. Once this decision is made and the method is incorporated as
part of the procedure, he should keep in mind the following basic prin-

ciples so that he may exercise the proper degree of supervision:

1.

Proof that all entries have been verified should be set up
to furnish assurance that every entry has actually been
proved. Otherwise, there is a tendency to neglect part of
the verifying routine during the peak-load periods, nul-
lifying the effective checking that has been done up to that
time.

Any errors should be revealed in one checking operation;
it should not be necessary to recheck.

The sequence of source documents and punched cards
should not be disturbed until verification is completed.

Adequate provision must be made to insure accuracy in
the making of corrections. Any changes in the card should
be carefully made, taking care to destroy or tear the er-
roneous card so that it cannot be processed.

Provision must be made for correcting any registers or re-
ports which have been run before an error in punching
is detected. It is not always necessary to rerun registers
after cards are corrected. Many prefer to make the change
by ruling out the erroneous information and writing in
the correct data.

The entire operating routine should be so organized that
responsibility for errors may be located and analyzed.

A record should be kept of all card punch and machine op-
erator errors to be used for job evaluations and efficiency
ratings. These records of accuracy may be continuous, or
may be made at special intervals.

Operators should be informed of the types of errors being
detected, so that improvement can be made.
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SCHEDULING

THE effectiveness of an IBM accounting machine
department is determined by the coordination of ma-
chines, operators and work. This is scheduling. While
scheduling may take many forms, the broad objective as
it applies to machine accounting is to produce, on time,
the desired reports with 2 minimum number of machines
and operators. Too many machines and too many oper-
ators for the amount of work may make scheduling un-
necessary—but in that case the installation may be
economically inefficient.

Specifically, scheduling lets you accomplish the fol-
lowing:

1. Establish the time that a report will be available
to management, with assurance that it will be out
as promised.

2. Anticipate requirements of machines and operators,
in advance of starting new jobs.

3. Reduce conflicts, such as several jobs waiting for
one machine, resulting in report delays or over-
time.

4. Control overtime by determining and planning for
late arrival of source documents.

5. Construct an historical record of actual receipt
and delivery of reports so that corrective action,
when required, can be based on facts.

6. Keep equipment and personnel to a minimum by
reducing peaks resulting from machine conflicts.

The form that scheduling will take depends on the
size of the installation and the type of work performed.
Obviously, a large installation with many jobs in process
will have different problems than a smaller one with
fewer jobs. Some form of scheduling, of coordination,
is necessary in both cases. Also, 2 dynamic department
that is taking on new work and making changes or
improvements in existing operations will have a different
problem than a static department. Because of this multi-
plicity of basic conditions, the schedule must be tailor-
made to the job, and will require original thinking on
the part of the supervisor.

Scheduling is a difficult job, too often not solved at
all, or solved by having too much equipment. If there
is any general rule pertaining to scheduling it is this:
the larger the installation, the greater the number of
reports, the greater the number of changes, the greater
the fluctuation in volume, and the less opportunity for
controlling the source documents, then the greater is
the need for scheduling. In other words, the more diffi-
cult it is to schedule, the more important it is to do so.

SCHEDULING FOR A NEW INSTALLATION

Purpose

In new installations it is essential that a schedule of
machines and jobs be constructed in order to
1. establish sound due-out times for cach report.
2. anticipate and eliminate the possibility of two jobs
requiring the same machine at the same time.
3. determine adequate equipment and personal re-
quirements.

Constructing the Schedule

To construct a schedule of any type, the procedure
must first be developed and recorded either in writing or
by flow charting. A flow chart is preferable; it must
show every operation, machine or manual, to be per-
formed. The time required to perform each step or
operation must be computed or estimated. The schedule
is constructed on this information and on a knowledge
of the due-in time of the source documents and the
due-out time of the finished reports. The schedule will
consist of the time for each job step plotted in graph
form, usually in the form of a Gantt chart or bar graph.

To plot the schedule of a given procedure, the job
steps shown on the operational flow chart are indicated
in the proper time-square by use of machine abbrevia-
tions or, if the job steps are given key numbers in the
procedure, such numbers may be indicated on the sched-
ule. A simple schedule of a single procedure might be
drawn as shown in Figure 1.



A NEW ' INSTALLATION
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This schedule might be bettered by allowing job steps
to overlap in some cases, so that two operations might
proceed simultaneously. The schedule would then appear
as shown in Figure 2.

It is important to remember, when consideration is
being given to overlapping, that the schedule must show
what will happen in the actual operation, and not what
one might wish to occur. A conservative, practical ap-
proach rather than optimistic, wishful thinking should
underly the preparation of all schedules.
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Ficure 2

Types of Schedules

The two types of schedules illustrated will be based
on the information in the flow chart on which the job-
step time has been computed (Figure 3) and the ma-
chine load work sheet (Figure 4) showing job steps and
time. These also indicate the scale or unit of time (day,
hour, quarter or tenths of hour) for the schedule chart.

The bar chart shown in Figure § consists of two
parts. The job schedule shows the start, process and
completion times for each job. The machine schedule
shows the planned usage of each machine by type.

The entire week can be shown on one sheet. How-
ever, there must be a sheet for each week during the
month so that month-end or other periodic reports can
be scheduled properly.

The bar graph (Figure 6) combines the machine and
job schedule. Generally one sheet will be set aside for
each day of the month. The job number and job step
are noted within the bar—i. e, 1-1 represents job 1,
step or operation 1. In certain cases it will be possible
to indicate various jobs with different colored pencils.
In other cases the start of a job may be indicated in
blue, the end in red.

Either method of charting is satisfactory; the nature
of the job, the number of machines and the individual
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preference of the supervisor will determine which type
of chart to use.
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Use of Schedules for Procedure Improvement

Frequently, development of a schedule from a pre-
viously-designed procedure reveals that the procedures
are impractical because of machine conflicts or peak loads
requiring overtime work. It is frequently necessary,
therefore, to revise the procedure in order to obtain bet-
ter schedules.

The following pointers indicate methods of altering
a procedure to give better schedules:

1. Use several machines for a single job step if they
are available.

2. Perform two jobs steps simultaneously:

a. Block sort.

b. Gang punch, reproduce, mark-sense punch, and
summary punch simultaneously in one run.

c. Reproduce all cards and use the second deck
for another portion of the procedure so that
two identical decks are processed simultane-
ously.

3. To reduce card volume, summarize periodically
and use summary cards. This will reduce peak
loads.

4. Change the sorting sequence in the procedure to
use a previous major classification for a new
minor classification.

Use pre-sorting.

Interpret cards at another point in the procedure.
Perform collating jobs on the sorter.

As a substitute for certain types of multiplying
jobs on the caluculating punch, use digiting on
the accounting machine or the gang-punch ex-

® N

tension method.

9. Establish cut-off dates.

10. Perform work in batches of the proper size.

11. Keep a backlog of work to insure continuity of
flow.

12. Use special machine devices.

13. Combine information on several reports into one
report.

14. Standardize report forms to simplify procedures.

Analysis of a Schedule

Scheduling methods described in this section are for
planning purposes so that the supervisor may plan for
operations before they happen. Nevertheless, the sched-
ules used for planning have value to the supervisor
after they have served their purpose as a2 medium of
planning, and after the operations planned have been
completed.

A budget, whether of time or money, has little mean-
ing unless actual performance is measured against it;
it is necessary to determine how well the scheduling
has been performed. The first few times a procedure is
carried through, a close check must be kept of all actual
running time so that schedules may be revised on the
basis of new efficiency figures. The actual performance
may be plotted on the schedule chart, if the chart (as
in Figure 7) was designed to provide for this further
information.
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The performance chart may be used as a convenient
and accurate source of information for a statistical
analysis of machine running time, machine efficiency,
equipment requirements, personnel requirements, proc-
essing time and other valuable information for the
supervisor and management.

After it has been analyzed, the schedule and per-
formance chart becomes an historical record of all opera-
tions.

SCHEDULING FOR A GOING INSTALLATION
A SscCHEDULE consists of three elements: due-in time
for source documents, processing time, and due-out time
for the final reports. The importance of maintaining a
record of due-in and due-out time will be discussed under
Report Schedules. The question at this point pertains to
process scheduling, and the timing of the flow of work

step by step and machine by machine through the ma-
chine room. Just how necessary is a formalized process
schedule? How detailed must it be? When is it re-
quired? What form will it take? Such are the questions
that may well be asked once the machine room is operat-
ing.

It is evident that such a schedule should be available
whenever a new job (of some significance) is being
considered for machine handling. Whether the installa-
tion is large or small, a schedule is necessary. The sched-
ule will show that: ‘

1. the new job will be integrated into the present

operation without conflict with present jobs; or

2. a conflict will occur that will require additional

equipment, additional people, a change in the due-
in or due-out time of the new job, a change in the
due-in or due-out time of some existing job, or
overtime.
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The able supervisor will know, before he takes on the
new job, whether or not the new job will cause a con-
flict. He will know this only by developing a schedule
and combining the schedule of his present operations
with the schedule of the proposed procedure.

The schedule of the proposed application can be de-
veloped and superimposed on one for existing operations
by either the Gantt chart of bar-graph technique. Ques-
tions to be answered then are: “What are the existing
conditions? When are machines and operators busy?
When are they idle? When they are busy, specifically
what are they doing?” Facts are required. The avail-
ability and the accuracy of these facts will determine
the effectiveness of the schedule.

Where do we find the facts about operations going
on in a machine room—in the operators’ head, in the
supervisor’s head, or on paper?

Facts kept in mind only are readily available, but
are seldom accurate. Rare indeed is the individual who
remembers exactly what took place during the last four
Tuesdays, let alone when during the day it took place.
In a small, static installation the facts in the super-
visor’s head might prove accurate as well as available.
However, even a small installation, if it is progressive,
should have the facts on paper. In a large installation
the facts must be on paper. The methods of collecting
these facts are discussed in another booklet. Here we
are concerned with the use of these facts, for without
them it is impossible to develop an effective schedule.

Scheduling in a Small Installation

A schedule for a small installation is determined by
the availability of facts as to when the various machines
are busy, what they are doing, and when they are idle.
Utilization figures generally are valueless; it does us
no good to know that the machines are used 50% of the
time. What we must know is when during each day
they are busy or idle.

Under certain circumstances, schedules will have to
be built on unwritten information available from the
supervisors or operators. Then, after the procedure has
been developed and time factors are determined for
each step of the new or planned procedure, the schedule
can be constructed. The Gantt chart or bar-graph
technique is used to chart the new job step by step.
At each step the supervisor will recall from memory
whether or not the necessary machine time is available
or whether a conflict occurs. The process schedule will
be plotted, and either the due-in or due-out time will
be determined. This should, if his memory is accurate,
result in his learning where his conflicts will occur. He

can discuss with management the various possible solu-
tions that are open, i. e., more equipment, change in
schedule, etc. Although we are relying to a great extent
on the memory of individuals for the accuracy of our
results, it is much better than guessing or hoping that
the job can be done without conflicts. Certainly it will
eliminate any obvious conflicts.

A much better basis for scheduling, even in a small
installation, is to have facts on paper. If facts are to
be gathered, it is essential that the method be simple
and easy to operate. If it is not, the operators will tire
of the reporting, and the user of the facts will find
them too cumbersome to manipulate. One of the best
methods of gathering data—one that is simple and easy
to use and is particularly well adapted to scheduling—
is illustrated in Figure 8. A sheet of paper is placed on
each machine daily. This sheet is in the form of a
graph; each section represents a tenth of an hour. The
first line starts with 8:00 o’clock, the start of the day.
The last line ends with the 5:00 o’clock, the end of the
day. On the reverse side of the sheet, entries are made
in a similar manner for overtime or the second shift.
The second column—opposite the clock time—is the
conversion to tenths of hours.

The recording operates as follows: ‘The operator looks
at the clock when he starts the job. He records the fol-
lowing information on the line for the corresponding
clock time: job, volume, and his initials or number.
That is all that the operator must record—he does zot
have to write machine number, his name, shift, date,
start time, or stop time, or to compute elapsed time and
convert it to tenths of hours.

When the operator finishes the job he again looks at
the clock, and draws a line from his original entry to
the line with the proper clock time. The amount of
operator time spent making the record is negligible.

This method presents the data to the user in a most
effective way. The result is a graph of the usage of
the machine in tenths of hours for the entire day. Not
only can we see when the machine is being used, but we
can also see when during the day the machine is available.

Other than collecting and properly filing these sheets
daily, no further work need be done on them. They are
available whenever needed, which is most important.
All future elapsed-time calculations can be made men-
tally from the hour and tenths column. Whenever the
need arises, the supervisor can pull the required sheets
and readily compute the time to perform a particular
job or operation. From this he can secure the job cost.
Likewise, he can compare this time with the original
schedule or estimate to see if his operations are going
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as planned. Because both time and volume are available
for each machine step, he can compute the machine
handling time or the machine efficiency. This, of course,
is of great value in estimating job time on new jobs.
Should the supervisor consider releasing a machine be-
cause of a drop in volume, he again has all the infor-
mation necessary to make a factual decision. The sheets
for the machine in question can be selected and put side
by side. A visual comparison will quickly show where
conflicts will arise. Further, he will have the names of
the jobs that will be in conflict—enabling him to re-
schedule operations properly. In addition to all of these
uses, these sheets will give him the facts that he needs
for the scheduling of a new job.

In scheduling, the important thing to know is not
the amount of machine utilization—but when during
each day the machine is either free or in use. This in-
formation is given to him graphically by these sheets.
The supervisor will develop his procedure and apply the
necessary time estimates to each step. Then he can
select the machine data sheets for the machine and time
in question. With these sheets and the load data, he
can prepare a typical bar graph as described earlier.
Wherever there is a conflict he can determine what job
it is, and decide with management whether or not that
job should be rescheduled. When he completes the sched-
ule in this manner, he can present his recommendations
to management, knowing that the decisions are based
on fact and can be substantiated in writing. He can
show management what jobs will have to be changed,

why overtime or additional equipment may be required
before the job starts. Thus, both the supervisor and
management will know in advance what effect the new
job will have on the machine room. Sound due-out times
can be established and, being soundly established, will
be met.

Scheduling in a Large Installation

A large installation requires more formalized pro-
cedures and, unlike smaller installations, may require
continuing daily process schedules. Scheduling becomes
one of the major supervisory functions. Just as the
production department must have the work load on
each type of machine available, the machine room super-
visor must know the load on his various machines.
Various techniques have been developed to meet the
needs of the particular installations. They are presented
here as examples of different techniques that have been
successfully used.

Example I: A large operation producing about 700
standard recurring monthly reports and about 800
special non-recurring reports.

Source documents come in from all parts of the world
and, therefore, due-in schedules cannot always be met.
The scheduling problem is one of determining the work
load by machine type, permitting rescheduling of lower
priority jobs when required, anticipating overtime re-
quirements in advance, and determining that the re-
quired reports will be out at the promised time.
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Each job is flow-charted, and estimated machine loads
for each operation are computed to produce a result
similar to the machine load sheet (Figure 4). This in-
formation is key punched into schedule cards (Figure
9). Note that the card contains, in addition to the
normal information, a spread of the work load by work-
ing day.

Each month, new cards are put into the file for new
jobs, and cards are pulled for cancelled jobs. The cards
are used to produce, monthly, a report schedule showing
the planned jobs by name and number, the start and
finish time, priority, machine to be used, operations and
time for each operation, and the spread of the work day
in which the time of the operation will be used.

The cards are further sorted by machine type. A
report is prepared showing the daily load for each
machine type (Figure 10). Past experience shows that
they can schedule work on the various machine types
up to 80% of capacity without incurring overtime.
When new jobs come in which require more than this
available time, overtime will be called for on that par-
ticular equipment, or lower priority jobs will have to
be rescheduled.

The work load is maintained in total and not by in-
dividual job. A form for each machine type, similar
to Figure 11, is manually posted on a daily basis. The

scheduled time is taken from the schedule (Figure 10)
and posted under the “scheduled” column. It also in-
cludes all special and rescheduled jobs. Actual time is
compiled daily by machine type and posted under
“actual.” Should the actual hours exceed the schedule
hours, there is no carry-over. Should the actual hours be
less than those scheduled, there will be a carry-over,
which is so recorded. The following day the new sched-
ule will include the schedule for the day and the carry-
over from the previous day (Figure 11).

The above information (the work load for each ma-
chine type) is then posted to a flexible graph which is
in the supervisor’s office. This enables the supervisor
not only to keep at his fingertips the load status of his
department, but also to determine rapidly when new
non-scheduled jobs can be worked in and to schedule
operators for overtime when required.

At the end of the month the machine utilization cards,
which have been punched showing the actual time by
machine for each job, are used to produce a report
showing actual hours. This report is compared with
the report for estimated load. Discrepancies in schedules
are thus located, and the schedule cards are adjusted
accordingly. Thus, at all times the schedule cards are
maintained in a current condition.
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Example I1: A large operation, producing about 130 re-
curring reports and approximately 60 non-recurring
special reports per month.

In this case the work load is maintained, not by ma-
chine type alone, but by job as well—in effect, a work-
in-process inventory of jobs in the machine room.

Procedures are developed and work loads established
for each step in the procedure. One card is punched
for each step in the procedure showing the estimated
time, job, operation and type of machine.

When the job is put on the floor, these cards are re-
produced. As work progresses, cards are marked by
schedule clerks (Figure 12). These cards are combined
with the schedule cards and reduce the back log or
work ahead. All processing is done on the night shift,

and the new backlog report (Figure 13) is available the
following morning. The supervisor then has available,
each morning, the position of each job on the floor.
He knows how much work ahead there is and, knowing
when the job is due out, can schedule overtime and re-
schedule jobs as required. At all times he has an up-to-
date record of what has been done, by job, and what
lies ahead. Such a technique gives excellent control over
a large operation, but does require machine and clerical
time to produce it. It is felt, in this operation, that the
control secured is well worth the cost.

Example III: A medium-sized installation producing
approximately 300 standard monthly reports and
some 20 special requested reports per month.
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DAILY BACK LOG REPORT
APPLIC. NO. OPER. NO. JOB ORDER NO. MACH. START DATE | NET BACK LOG
3487 080 sl 8 13 ZOCR
3487 090 221 513 5CR
3487 100 221 552 SCR
34817 110 221 552 5CR
3487 111 221 514 5CR
3487 112 221 552 5CR
3487 113 221 000 20CR
3487 150 221 552 SCR
. 70

3487 080 za2e 8 14 20CR
34817 090 222 513 7

3487 100 222 552 5CR
3487 110 222 552 5CR
3487 111 222 514 5CR
3487 112 222 552 5CR
3487 113 222 000 20CR
3487 150 222 552 5CR

65
3487 110 223 552 8 15 S5CR
Figure 13

A file of cards is maintained for each report for each
job (Figure 14). The card contains the description of
the report, the work day and hour it is due out, and a
breakdown of the minutes by machine type. In Fig-
ure 14, note that the job requires sorting shown as
2.0005 — meaning 5 minutes of sorting — and that
the job is of such a nature that the operator can run
In the field labeled “‘section” is recorded
the estimated inches and tenths of inches of cards; thus,
this job amounts to 2.5 inches.

two sorters.

Each month these cards (approximately 1000) are
listed for the monthly schedule (Figure 15). This re-
port serves both as a report schedule and a process sched-
ule.

The master schedule cards are reproduced into routing
cards (same as Figure 14). The supervisor schedules
the work by selecting the cards from the files, attaching
the routing card to them and placing them on the work
ahead table. The machine room is organized by ma-
chine type; each machine section under a section super-

(WORK ORDERS DAILY bep 44 spooog2.0019 | [a00.Al0028
TS TITLE OF REPORT w.E. HOUR SORTING PRINTING REPR. COLLATE CHART NO. SECTION
INCH{ OF 0 . )
o REMARKS LR R HOUR Yo | “uvuben
i Y
)
i — i i H——H-H—H
E '
- i - ' g
)
J i 3 § : 4
o 1 :
z '
£ | n | I
| | : 1 8
@
1 DIFFERENCE Py
i 1 | : e
z
| :
5 ; 2
i : s
TITLE CHART W.0.[| HOUR SORTING | PRINTING | REPR. [COLLATE] CHART | SECTION
99099sl9ollagsy sssssssssssssasssssssssssssssssssshssssssssassssssss9999999399939
12 394"5 6 789101 1213141516 17 18 19 20 2122 23 24 25 26 27 20 29 30131 32133 34 35 36137 38 39 40 41142 4344 454617 48 49150 51 5215354 55656157 58 59 6016162 6364 656667 6869 70 71727374 75 76 7187980

Ficure 14



REPORT SCHEDULES

Est.
Job Inches
Job Work Hour Chart of Estimated Minutes
Day | Due Out | Number | Cards 080 402 513 077
416
BAL SUM CARDS FROM BREAK UPS 06 445 18 150 20 20 10
BREAK UP CNTRL TAB SECTION 06 200 1cC 20 10 1
AUTH PREL SORT COLLATOR 06 915 560 80 25 20
AUTHORIZATION 1ST SUM 06 145 570 350 125 55
AUTH ATRECO 4 COPIES 06 57
AUTHORIZATION CUMULATIVE 06 445 578 800 1090 50
BALANCING OFFICE PLANS 06 4 45 650 35
AUTHORIZATIONS 01 SORT ONLY 06 (1030 157 5
C 0 D TANK 4% PUMP MECH 1ST o6 445 1700 550 210 115 115
AUTO TURNOVER TJ 1103 06 (1145 2310 80 15 35 30 20
AUTO TURNOVER TJ 1108 06 (1145 2310 20 5 S 5
AUTO TURNOVER TJ 1107 06 445 2310 200 50 55 50 20
AUTO TURNOVER TJ 1101 06 |1145 =231 20 5 10 10 15
AUTO TURNOVER TJ 1105 06 445 2318 550 105 190 170 S0
AUTO COST BALANCING 06 445 24060 200 30
DAILY BREAKUP GENERAL 06 445 4000 10 185 5
WORK ORDERS DAILY 06 445 400A 25 S 10
DAILY BREAKUP AUTHORIZATIONS o6 445 4008B 110 15 20 20
DAILY BREAKUP CAR NUMBERS (e 445 400C il8s 20 20
DAILY BREAKUP 2ND POS DEPTS 06 445 4000 480 €65 65 65 35
DAILY BREAKUP A R CO 06 445 400€E 30 10 5
DAILY BREAKUP 3RD POS DEPT 0€ 445 400F 340 155 135 135 €
LEDGERS DAILY BREAK UP 06 445 400G 70 30 25 25
C 0 D LEDGERS DAILY BREAKUPS 06 445 400H 100 35 25 25
DISCOUNT ON STORES MATERIAL 06 145 4300 250 50 35
BALANCING CURRENT WORK 06 445 4400 240
SOCIAL SECURITY BALANCING 06 445 2014 200 1090
#1105 1350 590 285
AVAILABLE 1440 1440 960 480

Ficure 15§

visor. Each supervisor has a copy of the monthly sched-
ule. He uses this schedule to see which jobs should be
run first so that the due-out time will be met. They can
always work ahead on jobs, providing that all jobs cur-
rently due out are on schedule. The supervisor also has
a copy of the schedule and checks off jobs that are
done. At all times they can readily see what is ahead,
and where the department stands.

This furnishes a very effective control and can be
operated with a minimum amount of effort.

REPORT SCHEDULES

EvERY installation, regardless of its size or nature,
should maintain a register of reports or a report schedule.
The nature and size of the installation will determine
the form and makeup of this schedule, but it will con-
tain the following:

1. Report name (number)
Due-in time of source documents
Due-out time of final reports
Actual-in time of source documents

L I N VTR S

Actual-out time of final reports.

Such a register or schedule, when properly constructed
and used, becomes a very effective supervisory tool. It
establishes the goals. All concerned know when the
final reports are due out of the machine room. In all
installations there is a tendency for time goals, over a

period of time, to change. Gradually source documents
come in later and later, until a day has been lost.
Gradually reports get later and later, until a2 new and
later schedule is established. A written record will re-
veal such conditions.

A report schedule fixes responsibility. When a report
comes out late it may be duc to a number of causes.
The source documents coming in late, improper sched-
uling in the machine room, re-runs for various reasons,
etc., all can result in not meeting a schedule. If an ac-
curate record of the time documents come into the de-
partment and the time reports leave is maintained, it
can be determined readily whether the cause lies within
or outside the machine room.

A report schedule permits corrective action. Once
the cause of the delay has been positively determined,
corrective action can be taken promptly. If the trouble
lies within the machine room, it may call for a review
of the methods of estimating time of new jobs. It may
be found that operator instructions, machine mainte-
nance, operator training, or any number of things are
required.

The form such a record takes may vary in many ways.
It may be nothing more than a pencil list maintained
by the supervisor or his key punch operator. It may be
an elaborate board. It may be one list that is used for
the entire year; or it may be a list prepared at the be-
ginning of each month. Various examples are illustrated
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below; from them the supervisor can select an approach
that comes closest to meeting his particular requirements.

It is important, in setting up such a schedule of re-
ports, that consideration be given to accounting pe-
riods, work days, calendar days, so many days before
and after closing, etc. In some cases the schedule can
be converted from calendar days to work days, or vice
versa. In other cases the schedule will have to show the

various conditions.

Example I: Figure 16 shows a monthly schedule. A
similar form is used for weekly and daily jobs. Such
a schedule can be adapted to either calendar day,
work day, days after closing, or all combined.
This form lends itself well to trend analysis. Be-
cause it is arranged in date due-in (or due-out)
sequence, the supervisor can follow up immediately
with outside departments if the necessary docu-

ments are not in on time.

REPORT SCHEDULE

Work
Monthl 195 Day
Revport Report W
No Name Due|{Jan |Feb{Mar|Al lv(Dec
AN |8 #M [104M
1142 | Farasies v T TS
Drsrri8urion ouT || 75| 25| 45
/144 | Pavasies v || 87|24 2 l
ANaLYSIS our || /5" || T3 | 75
2/52 FavRroLL IN j;z; //::M ’%’L
Direcr Summary |ourl|”’s A
2253 PRYROLL W “4:; /4”/ Zﬁ;\:
Ivoigect Summard our |75\ 75 1?5

FiGUure 16

Example 11: When the jobs change frequently, it may
be advisable to have a report register prepared each
period. Figure 17 shows a schedule combined with

a machine utilization analysis.

Example 111: When the volume of jobs is large and when
there is considerable change in jobs, it may be ad-
visable to punch a card for each job. Changes can
be made easily.

The cards described in Figure 9 are used for this
purpose. Figure 14 is another example of such a card.
In this case, Figure 15 serves as a report schedule and
is further used as a process schedule.

Figure 18 illustrates a progress report listed from
cards punched for each job. One copy goes to the section
head, another to the supervisor. Each morning each
section head brings his report to the supervisor, who
pulls the cards for completed work. He enters on the
card the date completed (an asterisk denotes late report)
which is later key punched. Next month, the new prog-
ress report will show the past performance.

Example IV: Another company builds a new schedule
each month, depending on the closing date. A con-
ference of all department heads is held; the new
schedule is developed, and copies are reproduced for
all concerned. Figure 19 shows one of ten pages

of this schedule.

Example V: Other concerns, for the psychological ef-
fect on the department, like a visible schedule.
Various visible-board approaches are used, of which
Figure 20 is an example. In this case, a strip show-
ing the proper work day is inserted each month.
Various shaped pegs represent due-in, due-out,
actual in, and actual out. As the jobs come in and
out, the control clerk enters the pegs as required.
Everyone can immediately see how the department
progresses. At the end of the month a picture of
the board is taken for historical and trend analysis.

CONCLUSION

One thing should be constantly in mind whenever
consideration is given to managerial controls — the value
of the controls must exceed their cost. The simplest
and easiest method that will furnish the needed controls
is the best method. Therefore, in starting any such
method, start simply. Slowly add controls until the
desired requirements are met. This is a much more
satisfactory approach than starting with complete de-
tailed control and later find that it is too complicated
and costly. Too often the latter approach is taken, and
then all controls discontinued. Start simply. Partial
control is better than no control at all.
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PROGRESS REPORT
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WORK SCHEDULE _November 19--~ Wholesale & Mfg.  SUB-DIVISION _ PAGE 1
month year
WORKING DAY 1121~ 4 6 1 71-1-}t8l9ot0}l1) |12} -}~ 113134/15¢ - 116 |~ |- 7 1181912021 | -
CALENDAR DATE 1§23 6 |7]18}9 |10}11112 |13 j14|15116[17 |18 |19 |20 ]21 |22 |23 [24 |25 R6 |27 |28 |29 BO
AY Th| F |Sa M|T | W|Th|F Sa{S [M{T |W|Th|F {Sa{S | M|T|W|Th|F {Sa|S [M|{T|[W|Th|F
BILLING AND COST
Manthly Cut-off 3
Reparts
_— Invoice Frror Comp 5
Audit of Master Rec 5
Reconcil. (thru Qct. 30}
Acct, 137, 5 Stopover 5
Acct, 160,6 inv, adj.acct. 5
MACHINE ACCOUNTING
Monthly Cut-off 3
____Misc, Volume stat. .
Final Trans. Reg. 8
Mfg. Plant Sales 12
Cost of Sales Sum. 3
Weekly Sales Anal. 8% 8% 8 3 gL
Weekly Cost of Sales 81 8z 8l B> 8%
Tire-battery Refunds 5
Monthly Vol, Stat.
Comp. Reports - Sept.
#5 area-terr-comm. 5
Report #313. 1 5
Report #313.2 5
Corn. Reports - Oct.
#8 - area-terr-patron 5
#7 - dept. -area-terr-patr. 5
#5 - area-terr-comm. 5
Report #313. 1 5
Report #313.2 5
Non-Com. Stat.
#1 - com. source 10
#2 - area-terr-patron 3
#3 - area-terr. comm. 3
Ficure 19
MONTHLY WORKING DAYS
12 345 -~-617 8 910 - - 11 12 13 14 15 - - 16 17 18 19 20 ~ — 21 22 23
JOB DESCRIPTION
AND NUMBER CALENDAR DAYS OF MONTH
23456 78910 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3
Cost of Sales-Baler Parts 455 4 * 4 * 3 Schedule
= b 4 b > Actual
Plant Shipment from Whse 761 8 ¢ Schedule
y Actual
Collections Sales, Comp. 462 ? r Schedule
a > Actual
Payroll Job Card Control 414 1' 4 9 * L4 : @ Schedule
b b 9 » a » Actual
Payroll Checks-Register 401 ‘4 * ¢ Schedule
d 4 P Actual
Personnel Report 301 1 Schedule
Actual
Labor Dist. by Orgn. 414 1 Schedule
b Actual
Material Req. 425 ¢ 1 Schedule
d Actual
Receiving Records-Exp 430 * 1 Schedule
4 Actual
LEGEND
Scheduled In § Actual In @
Scheduled Out ® Actual Out » FiIGURE 20

Prior Report Still Due Qutor In &




SCHEDULING

IBM

Form 225-3430-5

(1-59-10M-VO)

Form 225-3430-5



Manuals of
Procedure

3
e
G

e

data processing
MANAGEMENT

.

o




©1947, 1955 by
International Business Machines Corporation
$90 Madison Avenue, New York 22, N.Y.

Printed in U.S. A.

Form 225-3707-4



MANUALS OF PROCEDURE

FACTS left unrecorded often cease to be facts. Folk-
lore, passing from generation to generation by word
of mouth, accumulates fantasy and loses accuracy.
Similarly, the everyday facts, procedures, and organ-
izational details of modern business may be distorted
unless they are set down for the record.

Every job prepared for machines must be planned.
This must be done on paper prior to the start of a
job. From this source, it is a simple matter to transfer
these facts into forms suitable for use as operators’,
manager’s or gemeral manuals of procedure. Facts
recorded in this way are lasting, dependable tools that
are a requisite for sound operation.

Manuals are written to fulfill the following objec-
tives:

1. To enable operators to set up their machines and
to complete a job without supervisory assistance.

2. To provide a permanent record of job require-
ments in the event of illness, vacations, and operator
turnover.

3. To provide assembled facts for simplifying cor-
rections and improvements of procedures.

4. To facilitate the duties of managing the per-
sonnel, machines and work of an IBM installation.

5. To allow for executive understanding and con-
trol of the department.

The logical time for writing instruction manuals
is when the procedure is established. In those operat-
ing installations that do not have adequate written
instructions, it might prove to be a difficult and long
task for the manager to construct operator’s man-
uals personally. When properly instructed, individual
operators should be well qualified to complete this as-
signment, with final review being made by the man-
ager. Experience has shown that this approach will
actually produce improvement in the procedures, be-
cause, as the operators record what they are now do-
ing, they, in effect, critically appraise their work and
make procedural improvements. Further, the man-
ager is relieved of detail work, and tasks can be
quickly completed by spreading the work.



OPERATORS’

AFTER a procedure has been developed and job steps
have been determined, it is necessary to record the
operational details and machine setup information in
a form suitable for operators to use.

There are two fundamental plans for writing in-
structions of this kind: narrative and job-step.

Narrative Instructions

The narrative approach covers several job steps on
one page. Each step should be fully described in suf-
ficient detail to enable an operator with little train-
ing to perform a job completely with no outside
guidance. While it is difficult to write instructions
that will accomplish this goal the first time, this infor-
mation should be added as questions arise.

Under most circumstances, operational flow charts
that are used to develop a procedure, or used by the
supervisor, do not contain sufficient detail to enable a
machine operator to set up machines and carry a job
through to completion. Flow charts may be included,
however, to supplement written instructions.

The narrative job-instruction form has been de-
signed with the reverse side to be used for drawing
in flow charts. If the first page of the instruction
sheet is left blank, the reverse side can be used for
the flow chart of steps to be outlined on the following
page. In this manner the flow chart and job-step in-
structions will appear on pages facing each other, as
shown in Figure 1. This first page may be used to
record information of a special nature. Instructions
of this type might include such items as where source
information is obtained and the disposition of cards
and reports.

On the instruction sheet the heading blocks are pro-
vided for recording the job name and number. The
frequency of report preparation should be checked

MANUALS

as applicable. In the space provided for due-in time
and date, record the time that the source informa-
tion is due in the department. The date in most cases
will be the day of the week or the working day of
the month, rather than a chronological date. The
due-out time is reserved for recording time for report
completion.

Vertical columns are provided for recording the
operational sequence number of each step of the pro-
cedure, the machine type to be used for processing,
the estimated card volume, and the estimated time
required for the step. The area set aside for descrip-
tion should be used for recording machine setup infor-
mation and detail to enable the operator to perform

the job.

The narrative form is sometimes favored because
several steps may be described on one page. How-
ever, it has this disadvantage: Information that should
be included for the operator may be forgotten and
not recorded. Furthermore, when changes are re-
quired, it is often necessary to rewrite the entire form.

Job-Step Instructions

When job-step instruction sheets are used, a sepa-
rate page is used for each step of the procedure. A
special sheet is designed and preprinted for each ma-
chine type. These forms contain spaces in which ma-
chine setup information should be recorded, as well
as other information pertinent to that phase of the
procedure.

Spaces are provided at the bottom of each of the
forms to record the date the procedure step was writ-
ten or revised. The procedure manual is sectionalized
by major functions, and page numbers are assigned
within the section.
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Control

DESTROY

Freight

HOLD FOR SHIPPING
REPORT

Name and
Address

Misc. Data

TO OPERATION 4

)

IEM

N

JOB INSTRUCTIONS
JOB NAME JOB NO. | Feavency . DUE IN_| DUE'OUY
SALES ACCOUNTING PR R = e Kl N
[J_Semi-Monthly [] Other :
e | e | S DESCRIPTION
1 82 6,500 .2 Sort cards on column 80 to pull out freight and control
cards. All commutator switches except 6 and 8 should
be pushed to center. Cards falling into pocket 6 are
freight cards; hold for shipping repart. The control cards
in pocket 8 are destroyed. Remaining cards
(reject pocket) to operation 2.
2 514 5,500 1.0 Gangpunch branch, customer number, salesman
number, invoice date and invoice number into all
| commodity cards.
| NOTE: Branch and customer number are punched |
from the name and address cards., Salesman
number, invoice number, invoice date are punched
from the miscellaneous data card.
Set PX brush 1 on column 5
Set PX brush 6 on column 73
3 82 5,500 .2 | Sort cards on X in column 5.
1. Cards falling in X pocket are name and address
cards. Re-file in the billing tub file.
2. Cards in reject pocket continue to op tio;
Date: _2/10/5 Section_3 Page: _1

FiGURE 1. NARRATIVE JoB INSTRUCTIONS AND FLow CHART




1BM ACCOUNTING MANAGEMENT

JOB NAME JOB NO. CONTROL | OPERATION NAME | OP.CODE| MACH. TYPE
PANEL NO.

STOCK CONTROL 825 18 MERGE 63 L
FREQUENCY DUE IN DUE OuUT ESTIMATED VOLUME EST. TIME
® Daily O Monthly TIME DATE TIME DATE HOURS  TENTHS
[0 Weekly O Quarterly
O Bi-Weekly O Annual . 11,000 Bal. 11
O  Semi-Monthly O Other 9:00 Daily | 11:00 | Daily 3,000 Detail a
CARDS USED: DISPQSITION OF CARDS:

RECEIVED FROM:

FicUure 2.

For the most part, heading information for all ma-
chines has been standardized to include the data as
shown in Figure 2.

An operation code has been included, because some
large organizations collect operational data on a re-
fined basis, which includes an analysis of the operation
to the extent of machine capacity required to do the
job. This is more evident in clerical functions where
such items as balancing, coding, posting, and typing,
may be identified by different codes even though the
over-all scope is considered clerical. The following is
a typical code that might be used for this purpose:

HEeADING FOR INSTRUCTION SHEET

The body section of job-step instruction sheets are
designed to accommodate specific setup data for each
machine type.

In some cases the reverse side of the form is im-
printed with a wiring diagram form, which, when
filled in, enables the operator to wire simple control
panels or make modifications to them when required.
Standard wiring diagram forms may be included as
a supplement to the instructions for those machines
where printing is not shown on the back of the form.
Job-step instruction sheets and a typical wiring dia-
gram are illustrated in Figures 3 through 10.

OPERATION

Cope No. OPERATION NAME
=22F (N0 e e = O ME

10 Messenger service

11 Preparatory (at machine)
12 Coding

13 Decoding

14 Checking — Reports

15 Calculating — Adding machines, etc.
16 Typing headings, etc.

17 Card pulling and refiling

18 Clerical — chargeable

19 Control figure work

20 Facsimile posting operations
21 Wiring (not at machine)

23 Job instruction

25 Planning — Special

29 Mark-Sense punching

30 Operating Proof Machine
31 Punching

32 Verifying

34 Visual check — Alphabetic Punching
35 Gangpunching

36 Reproducing

37 Multiplying

38 Crossfooting

39 Multiplying for checking

40 Combined calculating

OreraTiION CODES

OPERATION
Cope No.
—_—

OpPERATION NaME

41 Interpreting

51 Sorting

53 Collating

54 Dividing

60 Waiting time — chargeable

71 Balancing with accounting machine

72 Proving with accounting machine
(Mul., etc.)

73 Group printing

74 Detail printing
Non-Billable Operations

80 Clerical — chargeable

81 Awaiting machines

82 Awaiting assignment

83 Procedure planning

84 Receiving training

85 Supervising

86 IHness or personal reason

87 Late

88 Vacation

91 Machine repair

92 Machine error

93 Instruction error

94 Operator error

95 Customer error
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IBQM CLERICAL INSTRUCTIONS

JOB NAME OPERATION NAME OP CODE
ACCOUNTS PAYABLE Coding 12

FREQUENCY DUE IN DUE OUT ESTIMATED VOLUME EST TIME

& Daily O Monthly TIME DATE TIME DATE HOURS  TENTHS

[0 Weekly O Quarterly

{0 Bi-Weekly 0O Annual 33

0 Semi-Monthly 0 Other 10:30 Daily 3:00 Daily 200 A

SOURCE DATA

TYPE OF DOCUMENT FROM T0 AVER NO LINES

Vendor's Invoice Mail Room Keypunch 3

DETAILED INSTRUCTIONS

The following factors are to be coded or written on the voucher apron attached

to each vendor's invoice:

INVOICE DATE: This is the date written on the invoice being processed.

VENDOR NUMBER: This 5 digit numerical code should be looked up in the vendor's

code book which is arranged alphabetically.

OUR _INVOICE NUMBER: Each invoice should be stamped with a congecutive

number stamp.

DUE DATE: Calculate the date which payment is required to be made, based upon

the terms quoted for discount.

INVOICE AMOUNT: Write in the face amount of invoice. This factor may or may

not include freight data.

Distribution Data

ACCOUNT NUMBER: Assign the account code to be charged for merchandise

purchased. In the event two or more distributions are required on one invoice,

a second line of the apron should be used.

DEPARTMENT USED: Identify the department to be charged with material or

services.

QUANTITY: Fill in number of items received of each item to be distributed.

UNIT OF MEA H t! 8:
01 Each
02 Pound
Date, 2/ 10/ ) Section 1 Page. 1

Ficure 3. CLERICAL INSTRUCTION SHEET




IBM ACCOUNTING MANAGEMENT

IBM CARD PUNCHING OR VERIFYING INSTRUCTIONS
JOB NAME JOB NO. | CONTROL | OPERATION NAME | OP. CODE | MACH. TYPE
PANEL NO.
SALES ACCOUNTING 630 ~-==-  |Card Punching 31 24
FREQUENCY DUE IN DUE OUT ESTIMATED VOLUME | EST. TIME
@ Daly 0O Monthly TIME DATE TIME DATE HOURS ~ TENTHS
O Weekly 0O Quorterly
O Bi-Weekly 0O Annuch
O Semn-Monthly O Other 8:00 | Daily | 3:00 | Daily 1,000 4.5
PROGRAM CARD OR SKIP BAR NO. 14 CARD ELECTRO (FORM) NO
24-26-56 SWITCH_SETTINGS 31
on [ oFF SWITCH OFF oN SWITCH
X PROGRAM UNIT RELEASE KEY EJECT
x AUTO FEED AUTO EJECT
x AUTO SKIP—AUTO DUPL SPECIAL FEATURES USED
no PRINT [0 ALTERNATE PROGRAM 0 CARD REVERSING
no SELF CHECKING NO O AUXIIARY DUPLICATE O SELF CHECKING NO
SOURCE DOCUMENTS USED DISPOSITION OF CARDS
Sales Invoices to verifier station
RECEIVED FROM DOCUMENTS
Billing Department to verifier station
— COLUMNS
CARD FIELD oo FuncTion: REMARKS
' Invoice Date 30 | 33 P Manually turn auto skip
2 Invoice Number 34 | 38 P and dupl. switch off for
3 Customer Number 39 |43 D__|first card punched for each
*  Location 4 |48 D |invoice
> Trade Class 49 51 D Duplicate from first card
° Branch 52 | 53 D |punched for each invoice.
7 Salesman Number 54 56 D
®  Quantity 57 _| 61 P
5- Commodity Number 62 | 66 P
LQ Net Amount 67 173 P
"' Invoice Amount 74 | 80 P
12,
" Columns 1-12 'Will be gangpunched.
" FUNCTION® | SymsoL
Columns 13-29  Will be calculated. P 5
PUNCH P
15. SKIP S
X-SKiP XS
TOTAL KEY STROKES PER CARD-— pm?&ed &?m&&sﬂ o Cx b
Date 2/ 10/ 5 Section 2 Page 1

FiGure 4. Carp PUNCHING OR VERIFYING INSTRUCTIONS
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3

REPRODUCING AND SUMMARY PUNCHING MACHINES

JOB NAME JOB NO CONTROL | OPERATION NAME | OP CODE | MACH TYPE
PANEL NO.

PAYROLL TIME CARDS 1320 10 Reproduce 36 519
FREQUENCY DUE IN DUE OuT ESTIMATED VOLUME EST. TIME
O Daily 0O Monthly TIME DATE TIME DATE HOURS  TENTHS
B Weekly O Quorterly
O Br-Weekly 0O Annuel . N
3 Semi-Monthly O Other | ~°7°°7 | ™7777 3:00 Fmday 3,000 A8

CARDS USED: Payroll Master (178321)
Weekly Attendance (166212MS)

DISPOSITION OF CARDS
Master Cards to File

RECEIVED FROM:-
Payroll Master File

Attendance Cards to Timekeeper

OPERATION

[x ] repropuct
[x ] eanG punch

[ Wrerspersep G P.

[X7] enp srinT

[ ] summary punch
[] ms puncn

[ ]oesco
[x ] comeare

READ FEED CARDS X-D CTL | PUNCH FEED CARDS X-D CTL
Payroll Master X-21 | Blank Attendance Cards
RX | PX
BRUSH ! 2 3 4 5 ERUSH ) 2 3 4 5 6
CARD CARD
coL coL
on | oFF SWITCHES COL READ COLS PUNCH COMPARE DPBCD PRINT
REPRODUCE 1-5 1-5 X
SEL REP GP COMP 6-30 6-30
b | ™| CARD "X~
MARK SENSE
MASTER CARD PUNCH
END PRINTING
X e une
D 2nd LINE
O or
PRINTING POSITIONS
1[2|3 415 |v
L
1 2 3 4 5 |6 ? 8
OPERATING INSTRUCTIONS
Gangpunch payroll period date into each reproduced card, columns 31-35.
Dote 2/10/5 Sechor\.____3 Page 4
FiGure 5. REPRODUCING SUMMARY PUNcCHING MACHINES
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IB@M SORTING INSTRUCTIONS
JOB NAME JOB NO CONTROL | OPERATION NAME | OP CODE | MACH. TYPE
PANEL NO.

SALES ANALYSIS 1435 Sorter 51 82
FREQUENCY DUE IN DUE OUT ESTIMATED VOLUME EST. TIME
O Daly & Monthly TIME DATE TIME DATE WHOURS TENTHS
0 Weekly O Quarterly
O Bi-Weekly O Annual 2nd 3rd 22’ 000 detail 54
O Sem:-Monthly O Other 1:00 W.D. 8:00 W.D. 1,600 master N
OPERATING INSTRUCTIONS
CARDS USED galeg Detail (748342) DISPOSITION OF CARDS

Item Master (153762) 403 Accounting Machine
RECEIVED FROM  Monthly Sales File Operation Step 3
Item Master File
SORTING SEQUENCE
| FIELD C°W'::5 ALPHABETIC [m] CARD YES
FROM
Product Class 30 [ 29 NUMERICAL K | COUNT [ No
2 FIELD pr Cot. N'":S | ALPHABETIC (w] CARD O ve
Location 20 16 NUMERICAL COUNT K NO
Place location master cards in front of file before starting this sort.
3 FIELD COLUMNS ALPHABETIC 0 CARD g Ye
FROM TO
I NUMERICAL [} COUNT [ NO
4 FIELD — COLUNT":S ALPHABETIC 0 CARD O Yes
[ NUMERICAL O COUNT [0 WO
Date 2/10/5 Sechon___s Poge.____2

FIGURE 6.

SORTING INSTRUCTIONS



MANUALS

OF PROCEDURE

11

@

COLLATOR INSTRUCTIONS

Daily Transaction (507831)

Item Balance Cards (773742)

JOB NAME JOB NO. | CONTROL | OPERATION NAME | OP.CODE | MACH. TYPE
PANEL NO.

STOCK CONTROL 825 18 Merge 53 ™
FREQUENCY DUE IN DUE OUT ESTIMATED VOLUME EST. TIME
X] Daily O *Monthly TIME DATE TIME DATE HOURS TENTHS
O Weekly O <Quorterly
O Bi-Weekly 0O Annual 11’ 000 Bal.

O Semi-Monthly O Other 9:00 | Daily | 11:00 |Daily 3,000 Detail 11
CARDS USED: RECEIVED FROM:

Sorter Operation Step 2

Balance File

jitems.

OPERATING INSTRUCTIONS: _ Merge Daily transaction cards with balance cards for active

CONTROL SEQUENCE:

Major

TYPE OF CARD: PRIMARY FEED:

SECONDARY FEED:

Balance Summary Cards

Transaction Cards

FIELDS

COLUMNS

Intermediate Material Class 1-2
Minor Part Number 4-7
POCKETS:
4 3 2 1
SEL. SECONDARDIES SEL. SECONDARDIES MERGED SEL. PRIMARIES
Unmatched Active Balance Unmatched
Transactions Transactions Balance
DISPOSITION:
Investigate Accounting Machine Return to File
for Transaction
Register
Date:. 2/10/ 5 Section 7 Page. 3

FigurRe 7. CoOLLATOR INSTRUCTIONS
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lB@M CALCULATING PUNCH INSTRUCTIONS
JOB NAME JOB NO. | CONTROL | OPERATION NAME | OP. CODE | MACH. TYPE
PANEL NO.

BILLING 733 20 Multiply 37 602A
FREQUENCY DUE IN DUE OUT ESTIMATED VOLUME EST. TIME
Daily 3 Monthly TIME DATE TIME DATE HOURS TENTHS
0O Weekly O Quarterly 300 name
O Bi-Weekl O Annual .

O Sermi-Monthly O Other 2:30 | Daily | 4:45 | Daily | 1200 detail 12
CARDS USED: DISPOSITION OF CARDS:
See Below 403 Accounting Machine
RECEIVED FROM:
Card Punching Operation Step 2 Operation Step 4
X-D SORTING SEQUENCE
CARD TYPES CONTROL FIELDS COLUMNS

! Master name card X-40 | ' Invoice number 34-38
? Miscellaneous Data Card X-46 |2

Item Detail Card ’
4 4
CONTROL READING BRUSH SETTING SKIP STOP INSERTS (602A)
NO 1 2
“ 140/ 46 67
FORMULA

Unit price x quantity = Amount

FACTOR Ya ADJ :,);;ng":. - CARD COLUMNS —

Unit Price XX. XXX 8-12

Quantity XXX, 57-61

Amount yes XXXXX. XX 67-73

Invoice Number--Gangpunch into 34-38

detail cards from X-46

Miscellaneous Data Card

Date 2/10/5 Section. 6 Page. 3

Ficure 8. CaLcuraTiNG PuNcH INSTRUCTIONS
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402 403 419
IBOM Il [0 ACCOUNTING MACHINE INSTRUCTIONS
JOB NAME JOB NO. | CONTROL | OPERATION NAME | OP.CODE | MACH. TYPE
PANEL NO.
ACCOUNTS PAYABLE CHECKS 728 91 Detail Print 74 403
FREQUENCY DUE IN DUE OUT ESTIMATED VOLUME | EST. TIME
1 Daily [0 Monthly TIME DATE TIME DATE HOURS TENTHS
Week!
B ooy 0 Quatterly 111:00 | Tue. Tue. | 3,000 detail
1 Semi-Monthly O Other Fri. |4:00 | Fri. 1,000 MLP 14
CARDS USED: DISPOSITION OF CARDS:
Accounts Payable Detail (632433)
Vendor Name and Address (133231)
RECEIVED FROM:
Sorter Collater
| Operation Step 2 Operation Step 4
SORT FIELD COLUMNS PROGRAM FIELD COLUMNS
1. Vendor Number 7-11 MINOR Vendor Number 7-11
2. INTERMEDIATE -
3. MAJOR
4. FINAL x
5. SPECIAL
ALPHAMERICAL NUMERICAL SET UP CHANGE SWITCHES
<] ON |OFF | NO. REMARKS
z
HAMMER | S 37, 38, 39
tocks |« X
[} 1
&
HAMMER
SPLITS
(ZEROS) 36 6, 14, 15, 16
CARRIAGE TAPE X|2
CHAN. FUNCTION CHAN. FUNCTION
1 FIRST PRINT LINE 7
, Check address line 8
5 First check line 9 3
4 10 <
5 1 of Remit
6 12 LAST PRINT LINE State
X GANG PUNCH
FORM THICKNESS ADJUSTMENT TENSION ADJUSTMENT
LAST CARD
TOP CENTER LOWER HIGH CENTER Low x AUTO TOTAL
PAPER BRAKE @ D D I:I E D SUMMARY PUNCH TYPE @
DETAIL PRINT
FORM No. 40371 NO. copiEs___ 1 ves [€] vo[] GROUP PRINT
OPERATING INSTRUCTIONS:
The check used is an inverted paper form with remittance statement at top
and check as lower portion. Whea completed checks are tc be delivered to the
accounts payable department. Summary-punched cards are used for check
reconciliation.
Date: _._ﬂo/s—_ Section 4 Page 3
FiGure 9. IBM 403 ACCOUNTING MACHINE INSTRUCTIONS
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Planning Charts

The use of planning charts has grown in importance
in recent years. Their usage is perhaps the result of
calculating punches that perform one step of a prob-
lem at a time, calling for planning on that basis. The
reverse side of instruction sheets for the accounting
machines has planning charts printed on them.

Figure 11 clearly illustrates how this form is used
for the IBM 407 Accounting Machine. In many cases
it is better to use a planning chart in preference
to a wiring diagram. All basic data needed for con-
trol panel wiring may be arranged in table form for
convenient reference of the individual who is to wire
the panel. If the problem is a complex one, the plan-
ning chart may be supplemented by a diagram of the
difficult portion of the job.

Even though fixed control panels are used, it is
important to maintain written instructions of this
type in the event it is later desirable to make changes.
In addition, the time required to diagnose service
problems can be reduced if this information is avail-
able to the customer engineer.

Electronic Data-Processing Machines

Electronic data-processing machines, such as the
IBM 650, and the 700 series machines, which are
capable of internally storing all instructions for proc-
essing ar: entire accounting function without outside
directions, emphasize the importance of sound plan-
ning.

Proper analysis of what is required can be best made
by dividing the whole problem into small segments
and by making block diagrams of the functions and

TYPE 407 PLANNING CHART

Earnings after
Taxes

Employee Number

REPORT HEADINGS
Dept. Serial

Deductions Net Pay

CARD COLUMNS

14-16 17-21 76-80

76-80 76-80

EMITTED CHARACTERS

. . *CR

TRANSFER

PRINT
ENTRY NORMAL

11-13 15-19 25

* CR

34 41 44 45-46

COUNTER
CONTROLLED

22-24 26-27

32-33

35-36 [ 38-40 42-43

Zeros to

ZERO PRINT CONTROI
t the left

.01
Normal 100.00

.0l .01
100. 00 100.00

PRINT CONTROL

PROGRAM CONTROL MINOR

GROUP 6

14

1

CONTROL +NX74

10
773

+NX74

GROUP

CONTROL

GROUP

2
MAJOR | INTER, | MINOR

CONTROL

COUNTERS
3

GROUP

4
HNAL

CONTROL

GROUP

[® | conTrOL

UNIT

2|IN

[STORAGE

5 out

(7]
[

IMMARY PUNCH
RD COLUMNS

NO.PS1PUX74°'NO. PU PU

PU

T +ctr 14 T -ctr 10

N +ctr 6 N +ctr 10

ﬁz-!%

[serecrors]g
0Zz—Zz
O|Z|=Z

C card cycles | C card cycles

nzZ=Zz

OZ-‘.Z
ﬁZ"‘.Z
nzZzi-z
0lZ-

0z =z

Ficure 11. IBM 407

PLANNING CHART
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g 233 g B
L [s[olo]r[8]zjo]¢]2lolo[o[s]olo]ofo]s]
CONSTANT DATA

—

1006
1007
013

Read
INPUT
02001001 TAPE

5 8 3 $3

1019
035

O+

g
[e]tJofofs]7[2

Rl oo R L R R R

e Y e e
Man No. % Yr-to-Date Yr=to=DateQtr-to-Date Net OASI W.H. Gross
2 Gross W.H. Tax  FICA Pay Tox  Pay
¥
Compute W.H.
tax exemption
amount
W.H. Tax
No W.H. Tax
Compute Store zeros
W.H.tax for W.H. tax
- Subtract
':;{‘iz'?' o yr-to-date
ross from
W. H.tax 4200.00
Compute Parti
partial artial Whole Tax Compute
FICA whole FICA
No Tax
[ A 4
Add mem.
- Compute P Add Qtg-
‘F’;‘g jtore net pay - to-date FICA
and store
ourpyr NP 0200 1 4pe
+ [+ + + *

[t lolols[7 [2[é[s]e]s{2[73lolefs r[2[7[2fa] [+ [7[o]+ [3[z]e o 2[ole[é [o]2[ 3]
———— d —_— e — e e ——
Man No. & Yr-to-Date Yr-to-DateQtr-to-Date Net  OASI W.H. Gross
2 Gross W.H. Tax  FICA Pay Tax Pay

Ficure 12. Birock Diagram

decisions the machine must be instructed to make. A
typical block diagram is shown in Figure 12. Next,
detailed instructions must be prepared in the form of
a program. Special forms, such as Figure 13, are avail-
able for each of the machines, and should be main-
tained in the books in the event the job instructions

are to be reviewed or changes are required. Procedure
review is facilitated by keeping the block diagram
and program steps on opposite pages. After planning
is completed, these instructions are recorded in cards
or tapes for providing actual instructions to the ma-
chines.
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IBM 705 has been exhausted and should be removed,
a message can be written on the typewriter to inform
the operator.

In the data-processing systems it is possible to pro-
gram operator instructions into the machine to sim-
plify the job. For example, when a tape reel on the

l.olgas::gn OP;:S““%E?— ACCUMULATOR A é ACCUMULATOR B § EXPLANATION
0004 |Sel 0200 Select tape unit number 1
0009 |Read 1001 Read record into memory
0014 |R Add| 1007 ab |+ Place tax class in accumulator
0019 |Mpy 1045 a07800 |+ Tax exemption amount
0024 |Add 1040 all479 |+ Add gross = taxable amount
| 0029 |Tr Pls| 0049 Taxable
0034 |R Add | 1059 a0000 [+ Not taxable, enter zeros in acc.
0039 |Store 1035 Store zeros for no tax
0044 |Tr 0074 To FICA
COMRUTE WITHHPLDING TAX
0049 [Mpy | 1047 | 20206622 |+ Multiply times 18%
0054 |Round | €002 a02066 |+
0059 |SetL | 0004 a2066 |+
0064 ([Store 1035 Store withholding tax
0069 &d.dqulOlQ Add to year-to-date withholding tax
TRIAL FOR FIGA
0074 R Add | 1055 a360000 |+ Place FICA limit in accumulator
0079 [Sub 1013 a010000 [+ Subtract year-to-date earnings
0084 {Sub 1040 a009279 !~ Subtract gross pay
0089 |Tr Pls| 0139 Gross pay is taxable
0094 JAdd 1040 a010000 {+ Add gross pay
0099 |Tr Pls| 0109 Partial earnings taxable
0104 |Tr 0149 No earnings taxable
PART]
0109 |Mpy 1049 200020000 I+ Multiply times 2%
0114 |Round | 0002 2000200 [+
0119 |Setl, | 0003 a200 |+
0124 AddMemnl1023 Add to gtr. - to~date FICA
0129 |Store 1031 Store FICA
0134 |Tr - | 0164 To compute net pay
WHOLE PAY FICA
0139 |R Add | 1040 al9279 |+ Place gross pay in accumulator
0144 |Tr 0109 To compute FICA
NO FICA
0149 |R Add ] 1059 a0000 |+ Place zeros in accumulator
0154 |Shor 0001 Shorten to_000
0159 |Store ] 1031 Store zeros in FICA field
COMPUTE NET! BAY
0164 |R Add| 1040 al9279 |+ Gross Pay
0169 Add Meml013 Add to y =10
0174 -{Sub 1035 al7213 |+ Subtract withholding tax
0179 |Sub 1031 al7013 |+ Subtract FICA
0184 |Store | 1028 Store net pay
0189 |Sel 0201 Select tape unit number 2
0194 |Write | 1001 Write record
0199 !Tr 0004 Transfer to start

Figure 13,

IBM 705 PLANNING CHART
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The operator of the console, however, must have
very complete information of each job available to
enable him to prepare the machine for operation by

loading instructions or modifying them as required
during processing. ‘An instruction sheet for the op-
erator of a console is illustrated in Figure 14.

ELECTRONIC DATA — PROCESSING

FORM 22-6217-0

OPERATOR’'S PANEL A CHECK INDICATOR SWITCHES

MACHINE -  TE702 OPERATOR'S CHECK SHEET PRINTED IN USA.
whmen10/15 Sdgy M &K

o8 No__150 o8 Tne__Inventory Control cneckep10/15 /55,  BA

PrOGRAM No.__1 proGram TiMe___702 Assembly Program ' Reviseo__ ==/ gy induduied

B. ALTERATION SWITCHES

ADDRESS [AUTOMATIC | PROGRAMMED ADDRESS | ON | OFF
0900 x o911 x
0901 x 0912 x
0902 x 13 | x
0903 x 014 | x
0904 x
0905 x
TAPE UNITS: a4 reap starus
ADDRESS FILE DESCRIPTION NO. OF REELS SOURCE | REMARKS
0202 |[Prog. Entry Records 1 Prog.Entry Car File protection on
Will require an
alteration card punched
0310 05 0202
B. WRITE STATUS
ADDRESS | SIZE OF REEL | NO. OF REELS REMARKS
0200 (1200 1 Pr cords.
0201 {1200 1 Table of addresses.
0203 {1200 1 Used instead of punch when 0913 OFF
0204 (1200 1 Used instead of printer when 0914 OFF
CARD READERS
ADDRESS FILE DESCRIPTION NO. OF CARDS SOURCE REMARKS
0100 |Assembly Prog. #2 84 Include an alteration
| card to select 0202

CARD PUNCHES
ADDRESS
0300

CARD FORM

5081

DRUM

DRUM NO. ADDRESSES USED

Not required

FiGURE 14. OPERATOR’S CHECK SHEET
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Test Decks

Fach time a machine is set up, it should be tested
with a file of test cards to insure that it is function-
ing properly. There should be a card included in the
test for each type of transaction that could exist to
insure that all mechanical features of the machine
are in proper working order and that the control
panel is wired properly. In the event that an X or
digit control is used, a card for each possible combina-
tion should be included.

Results of tests made on the accounting machine
should be compared with a sample copy retained with
the procedure instructions.

Test cards for calculating punches may be punched
to include both the factors to be calculated and the
correct answer as well. When this is done, the pre-
calculated answer should be recorded in a field other
than the one into which the answer is to be punched.
In addition, it should be interpreted for ease of com-
parison against the calculation made during the test.

If a stock of cards is maintained for each job to be
calculated, it is unnecessary manually to punch and
compute an example each time the machine is set up.

Instruction Binders

A loose-leaf notebook is often used for procedure
instructions. For best results, books of this type should
be sectionalized by the job to be performed. Only in
small installations is it good practice to place all oper-
ating instructions in one book, because it limits its
usage to a single individual.

In most cases it is desirable to maintain altogether
instructions, wiring diagrams, planning charts, test
decks, sample copies of reports, and accounting ma-
chine carriage tapes for a job. The procedure en-
velope illustrated in Figure 15 has been designed for
this purpose. Each logical segment of a job should
be contained in a separate envelope and filed in job-
number sequence.

1. _ Calculate --First net pay

IBM PROCEDURE INSTRUCTIONS
PAYROLL PAYROLL CHECK & REGISTER 1375
APPLICATION JOB NAME JOB NO.
SEQUENCE OF OPERATIONS
FUNCTION ESTIM. TIME FREQUENCY

.7

2 Merge --Year to date summaries

-3 D DAILY D QUARTERLY

3, _ Merge --Deduction Cards

4, __Group Print & S.P.--Register and Summaries

.8
WEEKLY D ANNUAL

5 Group Print --Balance Summaries

K ] vomr []

6. _ Detail Print --Payroll Checks

THIS ENVELOPE CONTAINS

JOB INSTRUCTIONS

WIRING DIAGRAM

TEST DECK

12

SAMPLE REPORT

13.

14.

CARRIAGE TAPE

FLOW CHART

O

OmOoEREE

FiGure 15.

PROCEDURE ENVELOPE
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Setup Cards

While detailed instructions must be written to sup-
plement the instruction manual, slots are provided in
covers of fixed control panels to contain setup in-
structions for the machine. These are often complete
enough to be used by experienced operators for repeti-
tive jobs without further reference to other instruc-
tions. However, this does not decrease the importance
of maintaining detailed written instructions even
though they are not required on a day-to-day basis.
These cards are available for almost all machine cate-
gories and are used as shown in Figure 16.

Figure 16. IBM 602A Fixep CoNTROL PANEL CoVER

Setup Cards for Accounting Machines

On these cards, the section provided for control
panel number is used to identify either the regular
serial number stamped into each panel, or to show
the numerical assignment made by the company or
organization using machines. This should include the
machine type to avoid possible confusion in storage
and use of like-size panels.

Cards for the IBM 407 and 402 and 403 Account-
ing Machines (Figures 17 and 18) contain three sec-
tions for separate instructions in the event more than
one job comes from each control panel by use of
alteration switches. Only one such section is provided
for the IBM 405. The job number, major applica-
tion, and report title are shown here.

Automatic carriage tapes are frequently kept in

CONTROL PANEL NO. 1BM
402-19
REPORT NO. |
33062
Payroll Check
¢ -UP Cl [3
TAPE NO. 19 #sg'r Ul g;uc S\;l
oN oN | on
Payroll Check
Y F o | ORf
ALPHA, NUMERIC ’ A
HAMMER e}
Locks b N
: o
(€]
ZERO 5, 9, 13
SPLITS (};
REPORT NO. 2 8
C
Z
d
TAPE NO. SET-UP CHANGE SW. Z
o3 2 21 O
oN on | on |
off | oFF [ofF |
ALPHA. NUMERIC 0
HAMMER I
Locks |t Z
m
s
"
ZERO El]
SPLITS '
C
REPORT NO. 3 T
0
D
pil
(o]
TAPE NO. SET-UP CHANGE SW.
3 22 21
oN oN | on
OFF | OFF | OFF
ALPHA. NUMERIC
HAMMER
Locks |k
s
ZERO
SPLITS

Ficure 17. IBM 402-403 Seturp Carp

this slot behind the setup card, or are filed in the en-
velope containing job sheets. In some cases they are
filed separately; consequently, cross reference is made
to the tape number or description. Carriage instruc-
tions for the IBM 405-416 are filled in at the bot-
tom of that card (Figure 19).
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CONTROL PANEL NO. CONTROL PANEL NO.
405-21
407-37
REPORT 202
REPORT NO 5302
1 A/P Invoice Register
General Ledger =
H ALPHAMERICAL NUMERICAL
H e
(-2
TAPE NO. ALTERATION SWITCHES waver— 12| 20, 38
I 2 3 4 LOCKS [o
o«
37 OoN s
oFF | X x x | x ° 44, 45 N
o~ | OFF SWITCHES _JYES[NOT o oy 8 21. 27 5
INVERTED PUNCH N HAMMER— : ’ 0
P'e FORM XR - SPLITS 35 |
x FINAL TOTAL | ORM USED > (ZEROS) $
0 )
P
x FORM STO! 3076_1 0O SWITCHES >
x RESET CK. (C) ON OFF 0
REPORT NO. 2 7z X #1 N OFF summary Puncr | ()
= x| usT {2 x [coMPLE. s.P 8
8 x =3 X [SUMMARY PCH. 5
MINOR INTER. S.P. 5
TAPE NO. ALTERATION SWITCHES Z X AUTO. X é
\ 2 R « |3 x| |[NTER § etee x [MajorR s.p.
ON 0 x MAJOR X |GANG PUNCH <
OFF I x| [|FmaL ToTaL oN OFF CARRIAGE 5
ON | OFF ix;;:z[s) YES| NO SuMMARY TZ’I x| [mwor - X |SINGLE SHEET I
FORM x| |NT-mss BRRTO IS ¥ | overrLow Z
FORM USED 0) : m
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In order that all machine switches are properly set,

space has been provided on

cards for setup change or alteration switch settings.
Because of the greater number of exposed switches on
the IBM 405, a large portion of the card has been

allocated for this purpose.

the IBM 402 and 407

Auxiliary Machine Setup Cards

The interpreter setup card (Figure 20) can be used
for all current model machines. Heading information
is similar to those previously described. The IBM 557
can print in 25 different locations on the card. The

bottom of the card identifies each of these positions in



22

IBM ACCOUNTING MANAGEMENT

relationship to the card. The printing line dial is set
to correspond with the printing location desired. The
print entry switch makes it possible to use the same
board for a second job. Similar instructions apply to
setting the printing position control dial on the IBM
550 and 551. Only upper or lower dial setting need
be indicated on the IBM 552.

CONTROL PANEL NO.

557-12
Joe | 3277
tten e Cards
HE 557 850551 552
PRINTING LINE OIAL PRINTING POSITION
CONTROL DIAL UPPER

|

1

PRINT ENTRY
1

i —

Jos 2

LOWER

|

857 550-551 552 Z
PRINTING LINE DIAL PRINTING POSITION I ..|
CONTRO 1AL UPPER
1 &8
PRINT ENTRY l'w_w—ﬂ_]' %
t 2 m
o m
PRINTING POSITION -
REFERENCE FOR DIAL SETTING m
I 557 550~ 55I 552 R
! 1 UPPER 1)
i2 2 m
3 3 LOWER 'li
X 4
5 5 %
0 6
7 7
| s 0
9 9 >
2 0 2
H U
3 12
13
4 14
15
5 16
17
[ 18
19
] —20
21
§ —————— 22
—_— 23
9 ————24
—_—25
FIGURE 20. INTERPRETER SETUP CARD

The collator setup card (Figure 21) provides a
block to indicate the function performed. Card types
fed into the primary and secondary feeds should be
shown. Under control, list the fields and card col-
umns used to govern the function performed. Under
card pockets, list the status of cards directed into each
pocket.

CONTROL PANEL NO.

077-203

Jos

2102
Accounts Payable
Merge Address Cards

OPERATION

‘:] SEQUENCE CHECK

0
l:] MERGE (0]
~
Ea MERGE WITH SELECTION r
>
OTHER =
0
PRIMARY CARDS U
A/P Invoice Cards %
-
i
"SECONDARY CARDS %
Vendor Address Cards g
pi]
CONTROL 0
FIELD NAME coLs.
i. Vendor Number 1-5
2.
3,
a.
5

CARD POCKETS

. Unmatched Invoice Cards

.. Merged Name and Invoice Cds|

3.

s. Unmatched Name Cards

Ficure 21. CorraTor SETUP CARD
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On the reproducing and summary punch setup
cards (Figure 22), indicate the function performed
and types of cards used in each feed of the ma-
chine. Control X or digit punches may also be shown
here. Blocks are provided to indicate brush settings
of both RX and PX brushes if they are used for the
job. For reproducing machines with exposed switches,
mark in accordance with their desired setting for the
job. When using an IBM 519, indicate on the setup
card the printing location desired.

CONTROL PANEL NO.

519-124

Joe

3276
Attendance Cards

OPERATION
[X] RePrODUCE [ eno PRINT
[3d 6anG PuNcH [[] suMmARY PUNCH
[} compare [Im.s. puncH
[Jorec

READ FEED CARDS

Payroll Master

PUNCH FEED CARDS

Blank Time Cards
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RX ;
I 2 3 s 5
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PX
gros | ! 2 3 4 5 3
CARD
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ON__| OFF SWITCHES
REPR! E
x EPRODUC
SEL. PEP. G.P. COMP.
X
RD X"
b wx | CARD
x| MARK sENsE
MASTER CARD PUNCH
x
TN PRINTING
fJrsT Lne ano uine orr
BLANK COLUMN SWITCHES
tjl2]3|lals|elz]s]olto
oN

offFl X | X IX|X|Xx XX X |X]X

FIGURE 22. REPRODUGCING AND SUMMARY
PuncH Serur Carp

Space is reserved on the calculating punch setup
card for the formula that applies. When the IBM
602A is used, skip stop inserts should be identified by
the columns that apply. Control reading brushes are
required to be set on predetermined columns to iden-
tify master cards or other factors shown by X or digit
punching. An area is provided for this recording. To
identify the factors for this formula, use the lower
portion of the card and indicate columns to be read
or punched as applicable (Figure 23).

CONTROL PANEL NO.

602A-238

g [ on

42061
Cost of Goods Sold

FORMULA

AxB=C
(Group Multiply)

SKIP STOP INSERTS

74
CONTROL READING BRUSHES
NO. 3 4
coL. Zo 22
CARD TYPES X-D CTL.
. Master Cost X-20-22

.. Detail Sales

3.

CARD COLUMNS

agavd dN-L3S HONNG ONLLY 1NOTvO

FACTORS _ READ ‘ PUNCH
 Cost A| 50-56
Quan. B | 40-45
| Sales Cost  C 74-80

FiGURe 23. CALcULATING PuNcH SETUuP CARp



THE MANAGER’'S MANUAL

THE MANAGER'’S responsibility is to produce re-
ports and results for management in the most effective
and most efficient manner. The management of an
IBM installation includes the elements of

Planning — developing procedures, determining
work loads, establishing schedules.

Operating — controlling the work flow, exercising

STATIONERY INDEX

CARD INDEX

X AND DIGIT ASSIGNMENT

CODE LISTS

EVALUATION DATA

OPERATIONAL FLOW CHARTS

SCHEDULE OF REPORTS

IBM
MANAGER’S
MANUAL

FiGURE 24. THE MANAGER’s MANuUAL
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document and accounting control, and adminis-
tering personnel.

Evaluating — collecting operating information, an-
alyzing utilization and performance, improving
the original plans.

The Manager’s Manual serves as a basis for all of
these plans, controls, and evaluations of the depart-
ment’s operations. As illustrated in Figure 24, this
manual should include:

1BM ACCOUNTING MANUAL L‘chfﬂfﬁﬂl SECTION
SCHEDULE OF REPORTS |
B L2, -
lexwar| oue n | From | ove our | 1o
Brieinve
* Customer Orders A || 2% | onkr ept] &33P | Order Depl,
Shigping Ordere 8 S30mm | Shipiny bept
Invoice (4 700 Pt | Customers
Register D Siccem Supervizor
Accounrs Ricsivasre
* Remitlance Advice E P'ek | Cashier O am | Cashier
Cash Receipts F S om | Chiel Aeet.
Aged Tra! Balanece G mor
Statements ] "ERY| Meil Room
Saces Amarvars
Cost of Sales ! 4ol Sales Myr:
Sales By Customer | ¥ MR | Sales Myr
Comminsion Statement | K moamy Seles Mor:
Soles by Slate L #5008 | SatesMar
Seles by Solesman | M 4o Seles Mgn
*Source Document
Ficure 2§

Schedule of Reports (Figure 25) containing com-
plete due-in and due-out information about each job.
This information clearly enumerates the objectives of
the installation and establishes the time limits within
which the results must be accomplished. The schedule
of reports is the first step of planning the depart-
ment’s operations. It is the blueprint from which all
future jobs are constructed.

Operational Flow Charts (Figure 26) containing
the individual, detailed steps for each application.
Such flow charts assist the manager in maintaining
a better over-all view of the few or the many jobs
being processed. If additional detail is required, the
step number on the flow chart serves as cross reference

- to the accompanying written instructions.

Evaluation Data containing the recording and or-
ganizing of operating experience. Such information
as illustrated in Figure 27 can be utilized for com-
parison of actual operations with the previously
planned activity. Analyses of these facts and figures
result in significant graphs or charts like those of
Figure 28. This type of evaluation makes possible the
improvement with which every IBM accounting de-
partment manager should constantly be concerned:
improvements in procedures, modification of machine
load assignments, revision of schedules, and re-alloca-
tion of personnel.

Although the preceding two items constitute the
main part of the manager’s manual, it is many times
convenient to include certain other information and
pertinent data as:

Code Lists. These lists include such items as the
chart of accounts, detailed expense classifications,
customer number, and vendor code listings as
well as all other important codes.

X and Digit Assignment Lists. These clearly estab-
lish specific designations of each card for each
application. This information is necessary to
properly revise existing procedures and to ade-
quately plan for new jobs.

Index of Card Forms. This includes an up-to-date
sample of each electroplate in use. Changes in
card design and correlation of common fields in
several applications can be accomplished effec-
tively using these details. It may also be advisable
to maintain inventories simultaneously.

Index to Stationery Forms. All existing forms
should be included so that the manager can
control revisions and improvements.

These items, as well as those previously described,
provide the manager with a thorough knowledge of
his department and complete control of its operations.
The manager’s manual then is an absolute requisite
for fulfilling the responsibilities of any IBM installa-
tion.
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FLOW CHART

Billing
File

Prepunched
File

Description
Card

4

Heading
Cards

—» DESTROY

Monthly ‘ .
Freight File ’—’DESTROY
Back Order
Sales Cards Cards
y
Current Back Order
Sales File File
(USED IN SALES PROCEDURES)
FiIGURE 26. OprerAaTIONAL Frow CHART
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OPERATING DATA SUMMARY
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THE GENERAL MANUAL

A MANUAL outlining the broad objectives to be at-
tained by the machine installation and summarizing
the department’s operations, can be effectively used in
many situations. Such a publication essentially has
a threefold purpose:

1. To orient company trainees or new machine ac-
counting department employees.

2. To provide, for executives, information which
serves as a basis for the common understanding
and th:e mutual control of the department by the
executive and the installation manager.

3. To show visitors the nature and the scope of the
work performed by the machine accounting de-
partment.

As the name implies, this manual should be o1 a
general nature and should not contain unnecessary de-
tail. Sample copies of reports and source data together
with general flow charts of major applications pro-
vide a simple but complete appreciation of the results
produced and the data handling involved. Pictorial
flow charts (Figure 29) often portray a clearer illus-
tration of the operation than do the general flow
charts. However, the former are more difficult to pre-
pare, and consideration should be given to the fre-
quency with which they are used.

Again, the schedule of reports defines in capsule
form the objectives or results of the installation and
the scheduled time for producing these results.

CONCLUSION

EVERY JOB that is performed in a machine account-
ing installation should be recorded in an Operator’s
Procedure manual:

1. To enable operators to set up their machines to
complete a job without supervisory assistance.

2. To provide a permanent record of job require-
ments in the event of illness, vacations, and op-
erator turnover.

3. To provide assembled facts for simplifying cor-
rections and improvements of procedures.
Similarly, every installation should be guided by a

29

Manager’s manual. This manual should be so con-
structed to facilitate the planning, operating, and
evaluating responsibilities of the department manager.

To insure executive control and to assist in the gen-
eral administration of the IBM installation, there
should exist a2 General Manual. This book defines the
objectives, illustrates the results, and establishes the
responsibilities of the installation.

Every job performed on machines must be planned.
This planning and the detailed instructions evolving
from it must be recorded as a permanent written rec-

ord.
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DOCUMENT AND ACCOUNTING

CONTROL

WHEN RECORD KEEPING is placed on a machine basis, one of the prime
considerations should be safeguarding the accuracy of the net results ob-
tained. Just as modern manufacture of goods makes imperative the use
of rules, gages, and other instruments of precision measurement, so does
modern record keeping require the use of standards of measurement. In
earlier times, an error in the choice of a hand tool might have resulted
in the scrapping of a few pieces which had been fashioned manually. As
machines, running at high speed, began to take on the job of turning out
our goods, more and more effort was directed to making certain that
the machine set-up was correct, that the right raw material was being
used, and that the finished product measured up to standard. An error
in one of these calculations might result in the spoilage of a large quan-
tity of goods on a modern factory machine.

In modern record keeping, then, just as in modern manufacturing,
a system of checks and balances or standards must be developed to make
sure that the correct raw material or facts are being used, that the ma-
chine set-ups are correct, and that the results being produced are in ac-
cordance with specifications. The faster and more automatic the machine
being used, the greater is the necessity for establishing these controls.

Every machine procedure should be built on a foundation of ef-
fective controls, by which detail records and reports are balanced against
a controlling account and one result must balance the results obtained
by another operation. Control over the scheduling of operations and the
performance of the operators must be preceded by a positive check on
the original document from which accounting results are obtained and
control over the mathematical accuracy of those results.

IBM Accounting procedures inherently avoid many of the errors
characteristic of other methods of accounting. A single recording in



punched hole form, once verified, need never again be checked as it ap-
pears successively in many reports. The punched card is automatically
classified and summarized to produce final reports. Special journals,
manually-posted ledgers, work sheets, and other forms of intermediate
records are eliminated. The accuracy of the final results is not depend-
ent alone, however, on the original accuracy of the transcribed data in
punched hole form, but also on the fact that all required transactions
have been included in the preparation of each report.

In this booklet, the discussion will be concerned with safeguarding
the accuracy of the raw material used and of the final results obtained,
under the headings “Document Control” and “Accounting Control.”
respectively.



DOCUMENT CONTROL

DOCUMENT CONTROL is the system of checks utilized to insure the avail-
ability and inclusion of all necessary original documents for report prep-
aration, and to account for the proper distribution and final disposal of
original documents. Generally, the necessity for document control in-
creases with the volume of documents processed and the complexity of
operations performed. There are several methods used to achieve this
control, and the particular plans used in any situation depend upon
the individual conditions.

Document Register

Unit control of documents can be maintained most effectively by
the preparation of a register, listing each document at its point of receipt
or origin. The register should contain either sufficient description to
identify each document quickly, or a serial identification number. The
serial number not only furnishes positive identification and an effective
method for reference to later records containing the document informa-
tion, but it also can be most easily applied at the point of origin. When
each document has been processed through all operations, it is “checked
off” or cancelled on the register. The uncancelled numbers thus rep-
resent documents which are either in process or mislaid. Intermediate
processing operations may also be shown on the register, and each number
can be checked as the corresponding document passes that point in the
procedure. Figure 1 illustrates a document register for sales orders. This
type of register not only discloses a missing or misplaced document (as
might be the case with Order No. 12843, which, several days after its
receipt, has not yet been billed) but it also indicates clearly delays in pro-
cessing steps. Order No. 12831 was received and released by the order
department on the 14th, but it was not billed until four days later. The
delay might have been justified, but in relation to the processing time
for the other orders shown, a four days’ delay seems too long in this case.



ORDER REGISTER

MONTH M

DATE DATE DATE DATE
RECEIVED ORDER NUMBER AUDITED BILLED SHIPPED REMARKS
[0 /l¥ 12831 10/7/¥ 10/ 8 e /78
‘' 12832 ” 10/ 76 J0 //6
» 19833 T ” p
” 12834 10/ 75 s0/07 s /P
“ 12835 s0/ 7¥ 0/ 76 se/r7
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" 12841 " s0/76 10/77
10/ (15 12842 10/r5 | s0/r7 co/r8
” 12843 12/ Qiailng ofte. onIOictTime
" 12844 u 10 /19 10/19 ’
Ficure 1. OrDER REGISTER

Document Number and Sequence Check

Where serial numbers are printed or stamped on each document,
rearrangement in serial number order and a check for missing numbers
may be performed after processing to insure inclusion of all documents.
This plan is particularly adaptable to such end or final documents as
checks or drafts, where each document prepared is strictly accounted
for. When the document is an IBM card, the serial number may be
punched as well as printed or interpreted, and arrangement and check
for serial numbers and a count of the documents may be accomplished
automatically. The Sorter, equipped for card counting, the Collator,
or the Accounting Machine is used for this purpose.

Serial numbers may be assigned to groups or batches as well as to
individual documents. The quantity or number of documents in each
batch is recorded, together with the batch serial number, either on the
first document or on a separate form accompanying the batch. In large
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Ficure 2. BatcH ConNTrROL TICKET

volume operations, the number of documents per batch may be a pre-
determined standard for ease and efficiency in handling.

Figure 2 illustrates the use of a serial document number as well as
a batch number for document control. A batch of 37 invoices is being
forwarded to another location from the sales department. In this case,
the receiving department is asked to check the invoice numbers from
12355 to 12391, sign a copy of the batch control ticket, and return it
to the sales department as a receipt. By maintaining a file of the batch
control tickets, both the sending and receiving departments can be cer-
tain that all documents have been accounted for.




Transmittal and Route Slips

A letter of transmittal describing the contents and quantity of
documents in groups or batches is frequently employed to establish con-
trol and fix responsibility when documents move from one department
or location to another. The transmittal letter is usually a printed form
with spaces to indicate the variable information for the batch. When
the volume of work or the number of people who may perform any
given operation is large, it may be desirable to fix responsibility and ac-
count for documents passed from each operation to the next as well as
from one department to another. In this case, a route slip is employed,
either in addition to or combined with the letter of transmittal.

A typical route slip is illustrated in Figure 3. It can be seen that
the route slip is similar to the batch control ticket shown in Figure 2,
except that in this case all the departments or operational steps which the
accompanying documents pass through are identified, together with an
indication of the processing time and the operator or clerk responsible
for each job. Responsibility is fixed and the means to affect a degree

NUMBERED
/ —
YA /o)1 | 17321 | /7385 (s
BATCH NO. DATE FROM T0 NO. OF DOCUMENTS
DEPT. TO DATE FWD. INITIALS REMARKS

Bllins | po/16 Sk
ae Noe. [s\ 14 TuM

Dhders o | @ €. “/7547 Aot v agproval

EXPLAIN ANY DIFFERENCES IN NO. OF DOCUMENTS FORWARDED AND

RETURN TO CONTROL CLERK

Ficure 3. RouTe Suip



of work control as well as document control have been incorporated
into the same form.

Cancellation and Time Stamps

As each document is passed through a given department or control
point, it may be “cancelled” by stamping, perforating or other mark-
ing to indicate automatically that it has passed a certain stage in its
processing. For example, any clerk or operator handling documents
after a cancellation point would automatically reject or return for check-
ing any document not bearing the correct cancellation. The use of the
time stamp for cancellation affords, in addition to document control,
a method of achieving work time or production control, since it furnishes
an accurate, unalterable record of elapsed time for handling (Figure 4).

PURCHASE ORDER
SHOW OUR ORDER NO. ON ALL INVOICES.

NEW MEXICO COMPANY PACKAGES AND SHIPPING PAPERS.
HOUSTON. TEXAS
REQ. 56 pate 10/12
r -1 ORDER No. 3
To MAIL INVOICES IN TRIPLICATE UNLESS
GENERAL MANUFACTURING COMPANY OTHERWISE SPECIFIED.
ENDICOTT, N. Y.
L
SHIP
To ___ ABOVE viA___ BEST WAY F.0.8.
QUANTITY DESCRIPTION PRICE
40| SQUARE SHANK SWIVEL 11202
T5{ FLAT TOP RIGID 13102
5| EXT SHARK WITH BRK 17203
2| BOLT AND NUT SHANK 32105
4| RND SPR RING STEM Lhi04
LO| BOLT AND NUT SHANK 62110
NOTIFY DEPT. | ORD. BY DEPT. DEL. 7O DEFT. APFROPRIATION | CLasS | 3

SUBJECT TO THE YERMS AND CONDITIONS ON THE BACK REREOF
WHICH ARE INCORPORATED AND MADE A PART HEREOF

Ww.C QA.W

PURCNASING AGENT

Ficure 4. TIME StamMP CANCELLATION
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Production Tickets

A production ticket, similar to those used in factory operations,
may be used to effect document control in record keeping. The pro-
duction ticket is usually composed of a series of removable coupons,
one for each operation to be performed, containing in preprinted form
the job number, operation number, and number of pieces per batch.
The ticket accompanies each batch as it is released for processing. As
each operation is performed, the corresponding coupon is removed,
marked as to operator and time of completion, and forwarded to a con-
trol point. This method appears to be most effective when the volume
of documents is large and processing steps are relatively consistent for
all documents (Figure 5).

PRODUCTION TICKET
CTRL. NO. | JoB NO. BATCH | NO. OF DOC'S
DATE STARTED DATE COMPLETED
64 300
5 JoB No. BATCH | NO. OF DOC'S
DATE OPERATOR
64 300
é:ll:' JoB NoO. BATCH | NO. OF DOC'S
DATE OPERATOR
64 300
E§ Jo8 NO. BATCH | NoO. OF DOC'S
DATE OPERATOR

Ficure 5. PropuctioN TICKET
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If the volume is sufficiently large to warrant it, a series of pre-
punched and interpreted IBM cards, contained in a jacket or envelope,
can be used as the production ticket. Speed and ease in classifying and
totaling the returned tickets at the central control point make this
method highly effective.

Matching

The reassembly and matching at a predetermined point of duplicate
copies of documents which have been processed through different series
of operations can be used to effect document control. This plan is par-
ticularly adaptable where the copies are prepared simultaneously, as with
carbon copies, and the documents are being used as source records.
Various copies may be segregated and used to prepare records in dif-
ferent locations. At a predetermined point, all copies are reassembled
and matched. The presence of all copies indicates the accuracy of han-
dling to that point. If the documents are punched cards, matching and
checking is accomplished automatically by means of the Collator or the
Sorter.

Any of the above methods can be used in combination to establish
good control, and frequently two methods can be used independently for
the same series of documents, in which case one plan checks the effec-
tiveness of the other. Regardless of the techniques used, however, the
application of suitable document controls is essential to full realization
of the potentialities of the IBM Accounting method.
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ACCOUNTING CONTROCL

ACCOUNTING CONTROL may be defined as any system of checks or bal-
ances that will prove the mathematical accuracy of the results obtained.
Since it has been generally conceded that the value of any accounting
system can be measured only by the final results, the methods used to
insure the accuracy of these results are most important. The develop-
ment of double entry bookkeeping is tangible evidence of the recogni-
tion of the principle. Each transaction is recorded, classified, and
summarized more than once, first to a detailed ledger account to which
it is charged, and secondly, to a controlling account to which the sum
of all the detailed accounts must balance. If the totals balance, it is
presumed that mathematical accuracy has been obtained. Modern man-
agement, however, has found it necessary in most cases to analyze the
events of business beyond those which can be made readily apparent by
the totals of the ledger accounts. Many analytical reports are produced
in which the same transactions are classified and summarized over and
over again. When this work is done manually, it is evident that the details

of each transaction must be read and written, classified and totaled by
hand or key stroke movements. With each new reading, therefore, the

possibility of error is present, and thus it is necessary to do the work
twice for each step if accuracy is to be maintained.

IBM Accounting procedures inherently avoid many of the errors
characteristic in other methods of accounting, and the function of ac-
counting control is modified. Accuracy is established at the point where
the detailed facts of each transaction are transcribed into punched cards.
The process of establishing this accuracy is referred to as verification,
and the several techniques used to apply it are described in more detail
in the manual Key Punching and Verifying.

Once it is proved that the punched information is correct, then
controls over subsequent records or reports prepared from the cards
are established primarily to make certain that all the required cards have
been included and that the correct operational steps have been performed
for any given result. The problem of insuring the presence of all re-
quired data, however, as outlined previously, is somewhat broadened

12



because the card is a unit record. During the physical handling or
moving of groups of cards from one operation to the next, the tendency
to misplace or omit a card is increased over that in strictly manual record
keeping, where many transactions would normally be contained on one
work sheet or form. A secondary objective of accounting controls in
IBM procedures is the checking of the accuracy of the machine function
itself.

Good control techniques will provide the means to detect any error
resulting from a missing or misplaced card quickly, or as near to the
point where the error occurred as possible. In addition to locating an
error quickly, it is also desirable in most procedures to be able to correct
or adjust the error without reference to the original source data. In
IBM procedures, the means to correct an error or to recreate a transac-
tion should exist within the punched card procedure itself, since normal
use of original or source documents ceases when the information is
transcribed to punched cards, except for the purposes of reference or
final audit. Once the card is punched, it becomes the means by which
the transaction data are arranged and summarized. This is unlike manual
procedures where the source document itself is read and reread to ac-
cumulate the desired totals. Therefore, accounting control, as it spe-
cifically applies to IBM procedures, begins at the point of punching
verification, or the point where it is ascertained that the information
in punched hole form agrees with the data in written or printed form
on the source document, and for most accounting applications it con-
sists of three basic steps:

1. Punching dates of entry into the IBM cards so that they
may be associated with correspondingly dated registers.

2. Preparing registers of all transactions affecting the accounts
concerned:

Registers of additions to the account.

Registers of subtractions from the account.

Trial balance registers of transactions
still in the account.

3. Maintaining a control sheet established from the registers
to which the trial balance must check.

13



The original or entry register should be listed by date of entry im-
mediately after the cards have been punched or activated from a sus-
pense or holding file. In some procedures, predetermined data are
punched into IBM cards and the cards are placed in reservoir files. When
an event occurs which can be recorded by the detailed predetermined
information already punched into IBM cards, the necessary card or
cards are removed from the holding file, and entry date is then punched
into each card together with other information not already in pre-
punched form. This situation is typical of billing applications where
commodity cards are usually punched in advance, held in reservoir files,
and selected as the corresponding commodities appear on incoming sales
orders.

Frequently the entry register can serve as a verification medium
and proof sheet. In this case, the information is read back to the source
data from the register. In many procedures, parallel entry cards are
prepared, or cards which represent entries to both the controlling and
subsidiary ledger accounts. If both types of cards are included on the
register, zero balances can be produced, reflecting agreement between
the cards and thus proving the accuracy of the punching operation.
Specific examples of this type of cards would include payroll and labor
distribution cards, accounts payable and payable distribution cards, ac-
counts receivable and sales cards. For example, it can be seen in Figure
6 that the totals on the Sales Register charged to Accounts Receivable
balance to the amount credited to Sales, since the IBM Accounting Ma-
chine has indicated zero balances for these totals. It should also be noted
that all the punched information has been listed on the register, so that
if a transaction card has to be recreated at some later time, reference
to the source data or sales order will not be necessary.

After the register has been listed, the third step in the maintenance
of good accounting controls in an IBM procedure must be attained. To-
tals from the registers are posted to a control sheet, and the summary
of these current totals establishes the final control total to which all cards
for the accounting period must balance. The sum of the register total
of additions minus the sum of the register total of subtractions must
equal the total of the trial balance register or the entries still active in
the account. If we interpret the active account as being a file of cards
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in a typical procedure, this principle might be expressed as follows: “The
totals that entered the file less the totals that left the file must equal the
total still in the file.”

If the totals do not agree, all the cards for the accounting period,
both those still in the active file and those subtracted or removed from
the file during the period, are combined and sorted to entry date, sum-
marized and checked against the entry totals on the control sheet. It
will be seen, then, that one or more of the totals will not balance. The
cards for the daily total that does not balance are relisted and a duplicate
of the original or entry register is prepared. A line by line comparison
between the duplicate and original entry registers will reveal the error.

Figure 6 illustrates the application of good control techniques in
a typical Accounts Receivable application. Controls are not super-
imposed on a previously established series of operations. Rather, good
controls are built into and become an integral part of each procedure.
For example, one of the basic requirements of good accounting controls,
as has been stated above, is the preparation of lists of all transactions
affecting the general accounts concerned. This requirement is incor-
porated in the regular Accounts Receivable and Cash Receipts registers,
which are normally a part of any receivables procedure, by preparing
the registers in complete detail rather than by simply preparing registers
of accumulated or batch totals. This principle of good built-in control
techniques should be followed in every IBM procedure.

Just as mechanical means solved industry’s need for greater pro-
duction in less time than that required under manual methods, so me-
chanical means have now made possible the automatic production of
accounting records in modern commerce and industry. The more ma-
chines are relied upon to do the work, however, the more necessary it
is to control the results they produce.
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PROCESS CONTROL

AN ESSENTIAL ELEMENT of good supervision is the follow-up of planned
operations to see that they are executed in the proper manner. Elaborate
procedures and schedules which have been planned have no value until
the operations are actually performed in accordance with those plans.
The actual performance of the work can be indicated on a schedule chart
in such a manner that the comparison between the scheduled operations
and the performance record is obvious (Figure 1).

As work moves out of the planning stage into processing operations,
the supervisor must follow up his plans with a system of process control.
He must be able to determine at any time the status of work in process,
so that he may know the effectiveness with which his plans are being
carried out. Furthermore, he must have available recorded facts pertain-
ing to all work which has actually been done in his department. These
facts he uses to analyze current operations and as a basis for more intelli-
gent future planning.

To maintain effective control of operations, the supervisor must:

1. See that each batch of work is properly identified to avoid loss
or misplacement.

2. Be assured (through a system of procedure control) that each
job is expeditiously kept on the right track until it is finished.

3. Obtain factual data on operations actually performed in order
to analyze machine, personnel, and job performance.

By maintaining such controls over his work the supervisor has full
knowledge of the operations being performed in his department and is
not at the mercy of his machines or operators in determining the effec-
tiveness of work for which he is responsible. The necessity for controls
becomes increasingly important with larger installations and more com-
plex procedures.

Copyright, 1946, International Business Machines Corporation
590 Madison Avenue, New York 22, N.Y. Printed in U.S. A. Form 225-3576-3



MACHINE SCHEDULE AND PERFORMANCE RECORD

FOR WEEK STARTING _.AZLLLL

MACHINE 3‘5?%"& WEDNESDAY THURSDAY FRIDAY
ACTUAL 1 2 3 4 5 6 2 3 4 5 6 2 3 4 5 6 711 3 4 5 6 1
Card Pumch)...5
Ao/ Act.
Cord Punch|... 5
AN 2 Act.
Verifrem |..5"
Ao/ Act.
LJ 5 ho
Verifier :
No 2 Act.
Sch.
Sorter :
MNo/ Act.
Sorter b
No2 Act.
Sch.
Re,oro/acer -
Act.
Sch.
h"el;dl"ltﬁ Act.
”“f’ , M“ A Sch.
e / Act.
'4«7‘7./174:5 Sch. b
Mo 2 Act. M Nochyne fprstocdtoon
'§ch. 2 M e
c/er/"l/ Act. . CETT] TRITE PETYR TRRPE SO ITNIT o1 .ee

-,

FiGuRe 1. MASTER MACHINE SCHEDULE AND PERFORMANCE RECORD




4 MANAGEMENT

Identification

THE PURPOSE of identification of work in process is to insure that
each set of cards is maintained as an integral unit and that the cards
remain in proper relation to each other. The operator should always
know exactly what cards he has to work with. Identification reduces
the likelihood of mixing cards from different decks or of misplacing or
losing cards. Such identification of work makes it possible for the super-
visor to inspect his department and determine the progress on any given

job.

One useful expedient for identifying a deck of cards is to write the
title of the work and the number of boxes across the edges of the cards
as they are stacked in a box or file. A soft pencil should be used to avoid
mutilating the edges of the cards. This form of identification may be
used within the job step and is particularly useful in identifying a given
sequence of the deck, as well as its title. When the sequence of a deck
changes, the identification is naturally destroyed. This limits the useful-
ness of this method of identification, because in many cases the sequence
is not retained throughout the procedure.

Decks of cards being processed may be in various forms. Small
groups of cards may have no container at all; they may be held intact by
a rubber band or a large metallic clip. Larger groups of cards may be
kept in file drawers which are moved about the department as the cards
are processed. Punched cards are frequently retained in their original
cartons when files are not available or when the job is of a temporary
nature.

It is evident that the practice of marking the identification directly
on the boxes or file drawers will serve to title the work or number the
boxes. These boxes will be used again and again, however, and repeated
markings of the same boxes soon render them illegible. It is for this
reason that the use of work identification cards is advisable. These cards
are simply inserted in the front of each file or box containing work in
process. They should be of a distinctive color, different from that of all
other cards used in the department, so that the identification may be
readily spotted. Such identification cards should be conveniently located
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for access by the operators. It is advantageous to use a card which is the
same size as an IBM card, so that it may be placed on top of a small deck
of cards to form a neat and compact deck.

The first box of every batch of work should contain an identifica-
tion card giving the job or title of the batch of cards and the number of
boxes. Each of the other boxes should contain a similar identification
card showing the number of the box within the batch, such as Box 3 of 7,
indicating the third box of a group of seven boxes. This constitutes the
minimum of information to be put on identification cards (Figure 2.)

Any amount of additional information may be included on these
cards. Pertinent data such as scheduled time, actual time required, “due
out” time, number of cards involved, machines to be used, operators, etc.,
may be placed on cards to be used for routing slips or job tickets as well
as for identification purposes.

PROC. |
BOX I OF 3 |

AROC.*2
SET/OF/

Ficure 2. Carps WELL IDENTIFIED




6 MANAGEMENT

Procedure Control

OPERATIONAL CONTROL over work being processed requires that the
supervisor keep close check on the progress of work to be certain that the
job being performed is in accordance with the procedure flow chart. He
may stay with the work himself or delegate this responsibility to a super-
visor or operator. In any case this person must be thoroughly familiar
with the entire procedure and exercise personal supervision over the job.

A more automatic method of control is the use of Route Slips or Job
Tickets which are filled out by the supervisor and which show the
sequence of all job steps necessary to accomplish the job. This form
stays with the cards as' they move from machine to machine and serve
as a guide to the operators in transmitting the work to the next job step.
The operators, of course, would have their detailed operation instructions
pertaining to the job, and these instructions may be keyed in to job steps
on the route slip by name of operation or by number of the job step. The
form may further serve as a medium to record information pertaining
to actual work performed, for analysis purposes. As the job is performed,
the operators would fill in information such as machine used, time
required, or any other desired information, and this information would
be certified by the operator’s initials, indicating that the job step has been
performed according to instructions. This gives the supervisor the nec-
essary information concerning the operations of the procedure so that he
may intelligently appraise the performance of the job. A sample of such a
form is illustrated in Figure 3.
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8 MANAGEMENT

Analysis Data

Ir oPERATIONS and procedures are never analyzed critically, they may
never be improved upon. Too many procedures are followed year after
year for the simple reason that they produce results. The purpose of
analysis is to determine better methods of producing results.

Before any analysis is possible, sufficient data must be accumulated
concerning the various operations so that conclusions will be based upon
facts, and any changes which may be made will be sound.

Since the job of a supervisor is to use effectively machines, personnel,
and time, and to so coordinate these factors through good procedures and
schedules that his job is efficient, it is obvious that to analyze the pro-
cedures he must have data pertaining to the actual use of machines, of
personnel, and of time. ‘

MACHINE NO. DATE
Ho3 -2 067" RS DAILY MACHINE OPERATION RECORD
NAME OF OPERATION v odivg “;'5‘,:» O O REMARKS
_Ea#a// Peqister 7,000 | .1 ﬁﬂh
J '? W
AGED :ZEIEL Eﬁn_. /. 000 3.0

g

ate l/ssove | R.5” M .

7.6

TOTAL TIME

1BM 752528

FiGURE 4. DaILy MacHINE OPERATION RECORD

These data may be taken from the completed Route Slip (Figure 3)
and summarized by machine or by operator for the desired analysis. Or
these same data may be classified by machine in the form of a daily
Machine Operation Record (Figure 4.) In this case the form is kept
with each machine and each operator enters the record of operations
performed on that machine throughout the day.
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OPERATOR'S DAILY REPORT ™
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FIGURE 5. OPERATOR’s DAILY REPORT



10 MANAGEMENT

A common method of receiving operational data is through the
medium of the Operator’s Daily Report (Figure 5). This report would
be submitted by each operator each day as a report of the day’s work.
This sample form illustrates the use of a graphic time scale representing
the hours of the day. The operator would divide the various jobs per-
formed through the day into their respective time units by horizontal
lines drawn at the proper “time” position. This same idea may also be
adapted to the Daily Machine Report.

Finally, mention should be made of the unit record method, using
punched cards, which may be adaptable to a large installation. In this
case a record is made of each operation performed on each machine by
each operator (Figure 6). This form illustrates the use of “time started”
and “time finished” entries to facilitate the computation of elapsed time.
Coding and punching the information makes it possible to analyze and
summarize the operation records by automatic machine methods,
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MACHINE USAGE AND PERFORMANCE
FOR WEEK STARTING _May /5~

' ACTUAL AVAILABLE UTILIZATION || SCHEDULED
MACHINE TIME TIME TIME PERFORMANCE REMARKS
(HRS) (HRS) (%) (HRS) % OF STD.
Cord Punch®/ | 32 | #0 85 32 94
Cord Punch®2 | 30 | #0 75 32 /07
SorTer 35 40 88 35 /00
. f. »
Reproducer | 20 40 S0 /8 20 Wd‘¢ 25 ofﬁ:?}“ e
- »
Aects Modiine | 36 | #0 | 90 Fo0 83 |Reressnine”’

/55 || 200 7825 | 77 95 7%
TOTALS

FIGURE 7. MACHINE REPORT



12 MANAGEMENT

USE OF OPERATING DATA

FACTUAL INFORMATION relative to actual operations has value when it
is used to analyze the efficiency of operations. When these operational
data are accumulated and summarized, valuable information becomes
available concerning the installation as a whole. For instance, when the
operating records are summarized for each machine used, machine utili-
zation and performance can be computed:

Actual time performing useful work
Available time

Machine utilization =

Scheduled or standard time required
Performance —

Actual operating time required
Figure 7 illustrates a report showing machine evaluations.

When operating information is classified by job, and summarized,
the job performance for the procedures in use may be computed.

Scheduled or standard time

Job performance — — -
‘Actual operating time required

Figure 8 illustrates a report showing job or procedure performance.

The greatest value of such reports lies in the use of summarized
data to locate elements of the operation which have abnormal perform-
ance or unusual variations from standards. These would then be analyzed
in more detail to determine the cause of such variations, by making use of
the Operators’ Daily Reports, Machine Daily Operation records, or Job
Tickets, if they are already in use, or by initiating the use of such forms
for collecting data for some specific analysis. For more detailed informa-
tion pertaining to the use of such data, refer to the booklet Evaluation
and Improvement.



JOB PERFORMANCE

FOR WEEK STARTING _«Juzy /5 _
ACTUAL | SCHEDULED JoB
PROCEDURE TIME TIME PERFORMANCE| REMARKS
(HRS) (HRS) (%)
Proc # /-4 /8 /5 §3 Fonal repors re~run (3-4rs.)
Lroc /-8 /o /0 /00
Proc™ 2 35 33 o4
Zroc* 3 43 38 89
Poc ¥ 4 /5 /5 yZr)
Lroc 25 -4 30 3/ /03
Lroc #5-5 4 3 /25
/55 /47 | 957
TOTALS
FiGURE 8. JoB PERFORMANCE REPORT



14 MANAGEMENT

When forms have been in use continuously for collecting operating
data, the supervisor must make sure that operators do not become care-
less and perfunctory in filling them out. The data should always be as
representative of the actual operations as possible.

Like all records which are gathered for analysis purposes, it is neces-
sary that these records be complete enough to provide an adequate pic-
ture of actual operations, but not so numerous as to be cumbersome or
without use.

The supervisor must bear in mind at all times the psychological
reaction that reports or records may have upon personnel, and forms
such as the Operator’s Daily Report must be used with caution.

Records are necessary to maintain control of complex operations
and their effective use determines the degree of control which a super-
visor or manager can exercise over his organization. The following
principle must be kept in mind:

Gather all the information you need to maintain adequate control,
but do not accumulate more data than you can effectively use. Usable

facts are the raw material of good judgment.
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IBM ACCOUNTING
MANAGEMENT

EVALUATION AND IMPROVEMENT

IN AN IBM AccoUNTING department the supervisor’s job involves co-
ordination of machines and people in order to produce specified re-
sults. This coordination is achieved largely through good supervisory
planning, which requires experience and foresight. Experience must be
so recorded and organized that it can be utilized for effective planning
and operation. This recording, organizing, and use of past experience
in relation to a given activity is a process of evaluation. It is essential

to good planning and execution of plans.



IMPROVEMENT THROUGH EVALUATION

EvaLuaTioN makes possible the improvement with which every IBM
Accounting department supervisor should constantly be concerned.
The supervisor’s objectives are to work within the department to im-
prove reports, procedures, machine usage and operation. To do this, he
must also go outside his department to improve feamwork with other
departments.

Improvement of Reports

Periodically, the entire set of reports being produced by the IBM
Accounting department should be reviewed on these points:

Does a need exist for each report?

Do the reports show the necessary detail consistent with
their use?

Is provision made for decoding, if necessary?

Is the form of the report satisfactory to those who must use it?

Supervisors are frequently in a position to suggest additions or mod-
ifications which will increase the value of the reports to management.
Because figure-facts have most meaning in relation to other figures and
facts, reports usually have greater value when comparative figures are
placed together on the report. Quotas, standards, and budget figures
can be introduced with a small amount of extra effort. For comparisons
in time, previously punched cards may be introduced so that “same
month last year,” “last month,” and “year-to-date” figures are shown
to indicate trends in the various activities of the organization.

While reports are being prepared, it is frequently possible to have
the machine perform additional functions which require no extra time,
but which may add value to the report. Comparison may be made auto-
matically to give a net difference or variance from standards. By the
addition of a separate calculating process with the Calculating Punch,
variances expressed as percentages may be printed on the report. Item
counts frequently are useful to management, and consideration should
be given to the possibility of setting the machine to count cards, classes
of cards, number of totals, number of a particular type of transac-
tion, number of specific types of cards, or almost anything which might
be counted, and to print these counts on the report.

In addition to the review of the reports themselves, a careful study
should be made of the times when reports are due. Reporting time may
be changed in order to alleviate a bad peak-load situation. Priority
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considerations affect schedules and machine loads, and management
should appreciate general operating conditions, so that the supervisor
and representatives of management may work out their mutual prob-
lems frankly and cooperatively.

Improvement of Procedures

From periodic reviews of the end results produced by the IBM
Accounting department, certain changes will be made in these results
so that they may satisfy the changing requirements of management. The
fact that the accounting requirements of management do change is
largely the reason why a flexible system such as IBM Accounting be-
comes necessary in a progressive organization where improvements are
constantly being made.

The supervisor will find that as changes are made in other de-
partments and activities of the organization, source data may change,
or the methods of obtaining source data may be revised. Changes in
policies and practices within the organization must become known
through the contacts which the supervisor makes with management and
with other supervisors. He must be aware, however, that any change
in final results or in source documents usually requires changing the
procedures also.

It is essential, then, that procedural changes be made within the
IBM Accounting department whenever external changes call for new
internal adaptations. Sometimes, when the need for particular infor-
mation or a report no longer exists, the operations continue because of
the inherent inertia which exists in all activities. A review of the pro-
cedures, after examining the current nature of source documents and
final report requirements, will probably disclose that some operations
are no longer necessary.

The operational flow chart has great value to the supervisor as he
reviews his procedures critically. Changes can be quickly inserted and
alternative methods proposed. Such changes, of course, are subject to
a detailed study of the relative advantages to be gained by the alterna-
tive methods.

As changes in volume of transactions and cards become known,
methods and procedures will be altered. A procedure which is ade-
quate for a certain volume of work may be completely inadequate for
an increased volume. The general nature of the transactions may also
affect the procedure. As transactions become more standardized or of
a predictable nature, they lend themselves to mechanized processing



more readily. A given type of transaction may become so variable that
mechanization may be discontinued in favor of a manual process. It
may be decided that the greatest economy can be obtained by separat-
ing the transactions or cards into two sets — standard and variable —
and running two parallel procedures, which will accomplish the same
results but use different methods.

The number of control functions in a procedure may be increased
as the number of operational errors increases; or, as errors decrease. the
number of controls may be reduced to a degree consistent with good
accounting practice.

Improvement of Machine Usage

One of the first objectives of the supervisor is to obtain maxi-
mum utilization of the equipment with which he is charged and whose
maintenance requires expenditure. Cost is measured either as a service
charge, as in the case of IBM machines; as depreciation cost, as in the
case of capital assets such as chairs and desks; or as maintenance cost
on material bought but not yet used, such as ribbons, cards, or forms.
In each case, the supervisor attempts to evaluate this cost by comparing
it with the value being derived or the use to which the equipment is
put. Maximum value is derived from IBM machines only when they
are used for productive work which has value to the organization. For
this reason, it has become customary in the better departments to evalu-
ate machine usage by comparing the actual use of the machines with the
available time. A machine used only 4 hours in an 8-hour working day
is productive only 50% of the available time. It may be that the four
hours’ usage accomplishes a given job more economically than any other
method would. but it must be recognized that room for improve-
ment still exists, and the supervisor should search for additional work
which would raise the value of the machine still further.

Improvement in machine usage may also be made by doing a more
effective scheduling job, so that stand-by time is reduced. machine con-
flicts are avoided, and peak loads are eliminated. The best operating
condition exists when the machines are used approximately the same
length of time each day. A fluctuating machine load usually reduces
the utilization and operation efficiency, and should be avoided if possible.

The alert supervisor will take measures to assure the best perform-
ance of his mechanical equipment by proper maintenance and care.
Proper maintenance is provided by the IBM Customer Engineer. The
assistance of the supervisor is necessary, however, in working out in-



spection schedules, maintaining close control over machine perform-
ance, and in securing the cooperation of machine operators so that they
will exercise the necessary care in the use of the equipment. A small
amount of preventive maintenance on the part of the operator will
go a long way toward keeping machines in top condition. Periodic
cleaning and dusting of machines, oiling exposed metallic surfaces to
prevent rust, and the covering of machines when they are not in use
are protective measures taken by all well-trained operators.

Improvement of Operation

When productive tools are placed in the hands of people so that
they can do a job better and faster, there is a tendency to forget the
job the person is doing and direct our attention to the job the machine
is doing. Although the machine removes many of the most detailed
repetitive, and routine aspects of his work, the operator still retains
important duties which the machine cannot do. He must still perform
the functions of control, analysis, judgment, decision and evaluation.
These remain the most important aspects of a given operation. Fur-
thermore, as tools are brought into use for greater productivity, the
thinking function of the persons using the tools increases in importance.
If the operation of the IBM Accounting Machine is observed closely,
it will be noted that, during the time necessary to complete an opera-
tion, the operator will be performing functions over and above those
of the machine. Time is consumed as cards are moved to the
machine. Cards are checked to make sure of their identity, jog-
gled, and placed in the machine. Proper forms are selected and posi-
tioned in the machine. As the work progresses, certain interruptions
arise for checking, minor adjustments, asking questions and receiving
instructions. These are variable factors which are present to some de-
gree in all operations, and the extent to which they apply to a given
operation is measured by the operation efficiency, which is the ratio
between the running time of the machine and the total time for the
job. This will vary, depending upon the nature of the job and the
training and experience of the operator.

Machine loads are calculated and schedules are projected on the
basis of a prevailing standard operation efficiency which the supervisor
knows from past performance records. The objective in all improve-
ment is to raise this standard gradually and continually. Operation
standards can be raised only by doing a better personnel job, particu-
larly in the selection and placement of operators and in their continu-
ous training on the job. This places the responsibility for improving



the people in a department squarely in the hands of the supervisor. He
should conduct a continuous training program for his operators; he
should see that adequate manuals of procedure are always available; he
should keep morale high by promoting better working conditions, im-
proving his administrative relationships, being fair and impartial, and
being a real leader of people. These are the methods of raising operat-
ing standards in an IBM Accounting department.

Improvement of Management-Supervisor Teamwork

An understanding relationship between management and the
supervisor is the basis for teamwork in sound planning and efficient
operation. This teamwork should extend not only up and down the
line of authority but laterally, as well, to include the supervisors of
other departments.

As the supervisor works outside of his department he comes into
contact with supervisors in other departments. In this activity he at-
tempts to coordinate the work of his department to that of other de-
partments in the organization. This coordination becomes necessary
when source documents move into and out of the department, or when
reports are sent to another department for additional clerical work or
processing.

The most satisfactory condition, as far as the IBM Accounting
department is concerned, is to carry out the complete procedure, from
source document to final report, within the department. This will mini-
mize the number of points in a procedure where inter-departmental
coordination and control must be maintained, and serves to fix responsi-
bility for effective work within a single department. Whatever the
situation, however, it is imperative that, for every point in the pro-
cedure where work crosses departmental boundaries, the supervisor
establish the necessary controls with the departments in question.
These points of interdepartmental contact require close supervision and
complete understanding by supervisors and operators.

In his work with other departments, the supervisor determines as
closely as possible the volume of work he may expect and at what times
such work becomes available. He needs this information to establish
his “due-in”’ times and machine loads, which become the basis for sched-
uling operations within his department. Frequently, having once es-
tablished a “due-out” time for finished reports, the supervisor must
consider the processing time in the department to arrive at the “due-
in” time for the source documents. In this case the department trans-



mitting these documents should conform to the necessary schedule or
else consult management for a revision of the due-date or a change in
procedure so that the desired schedule may be met.

Understanding among the supervisor of the IBM Accounting de-
partment, management and supervisors in other departments is essential.
It is particularly important that the supervisor maintain this under-
standing in regard to the schedule of reports, adequacy of reports, “due-
in” times and “due-out” times. It is the basis for all that he does withio
his department.



RECORDING OPERATING DATA

IF THE SUPERVISOR desires to make any kind of evaluation, he must first
obtain certain factual data about the operations performed in his de-
partment, and must see that such data are recorded at the time of the
operation. Operating data may be obtained from job tickets, machine
operation records, operator reports, and operation tickets. The forms in
Figure 1 are typical of the most common types of operation reports in
present use. The essential and minimum information to be recorded on
any of these forms is:

Job name or number

Operator name or number

Machine name or number

Actual time of performing operation

With these facts, many evaluations become possible. First, how-
ever, the recorded facts must be classified and summarized. The aver-
age supervisor will perform this record-keeping job manually, but in
many of the larger installations, IBM cards are used effectively. Figure
2 illustrates sample summarizations of such basic operating data.

Just as a business organization keeps an accounting department to
give management the facts they need for sound planning, so the super-
visor keeps simple records of his departmental activities for sound su-
pervisory planning. The kind of analysis to be made will largely
determine the form to be used in getting the data. For instance, if a
study of machine time is to be made, a machine operation record for
each machine would furnish the data. In the average department, it
should take only a few minutes each day to compile these facts from
the source data.

There are many other aspects of operations about which the super-
visor will want to keep records. These include key punch production,
percentage of errors or number of errors per month, operation ef-
ficiency, card volume, number of transactions and cost of operation
(salaries, machine service charges, supplies and miscellaneous ex-
penses).
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MACHINE USAGE AND PERFORMANCE

FOR WEEK STARTING _M@LZL

ACTUAL || AVAILABLE | UTILIZATION || SCHEDULED
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OPERATING DATA SUMMARY
CARD PUNCH PRODUCTION

FOR WEEK ENDING_%J.

Figure 3 illustrates forms upon which is recorded informa-
tion of the type needed for useful evaluation. This factual information
may be entered daily, weekly, or monthly depending upon the fre-
quency with which studies of departmental activities are made.

In evaluating such information, comparisons with fixed standards
or with facts give a basis for judging the efficiency of the job being done
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in the IBM department. Number of cards handled, compared to
amount of work done, is one important comparison which can be ex-
pressed as cards processed per man-hour of work. Other useful com-
parisons are: number of documents processed per dollar cost,
number of cards processed per available machine hour, number of doc-
uments handled per employee, percentage of cards spoiled by card punch
operators, machine usage at peak load periods, operator overtime hours
compared with machine idle time, cards processed per dollar cost, cost
per final document produced, and many others.

The elements of factual information must be carefully selected
and combined according to the nature of the problems being encoun-
tered. Such information must be evaluated so that decision can be made
and changes incorporated which will lead to definite improvement in
the department. The following list illustrates certain significant com-
parisons which can be used in most IBM Accounting departments:

Number cards processed

Cards handled hi tor
res handied per Machine OPETOT Number of machine operators

Number cards punched

Cards punched per operator
P perop Number of card punch operators

Number of cards processed
Total man hours

Cards handled per man hour

Number of cards processed

1 hine h :
Cards handled per machine hour Tofal acinal machine bours

Number of cards processed

Cards processed per dollar cost Total cost

Total cost
Total actual machine time

Cost per machine hour usage

Total cost

Cost per document processed
P P Number of documents processed

Total cost
Number of reports produced

Cost per report or document produced

Total cost x 10,000
Number cards processed

Cost per 10,000 cards processed
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These formulas show total figures for the department. The best
studies can be made, however, when information is prorated by job to
show the time or cost of each job. For instance, cost may be prorated
on the basis of machine usage applied to each job. In this case, the
cost of a given job, number 1, is determined as follows:

Actual machine time on Job 1
Cost for Job 1 = Total cost X

Total actual machine time

For a more complete cost analysis of each job, it would be neces-
sary to determine the actual cost for each kind of expense pertain-
ing to each job, by associating with each job the operator salary,
machine service charge, and actual cost of supplies used, together with
a possible burden charge prorated to each job on the basis of operator
or machine time.

In the same way, costs and other figures can be developed for each
type of machine or for each operator, provided the basic operating data
can be obtained in the desired classification by operator or by type of
machine.
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10

METHODS OF EVALUATION

ProBaBLY the information easiest to obtain is the actual operating time
of the machines. A machine operation record placed on each machine
on which operators record each job and the time required furnishes the
information necessary to analyze machine usage. Such analysis may
be for each machine unit, for each type of machine, or for all the ma-
chine units in the department. Suppose, for example, that at the end
of each day the total hourly wage is determined for each type of ma-
chine, and that this daily usage is plotted on a chart for one month.
The resulting chart is shown in Figure 4. The dotted horizontal line
drawn at 8 hours indicates that one accounting machine is available
for use in each 8-hour working day. If two such machines were in the
department, this line would be drawn at the 16-hour mark to indicate
16 machine hours are available each day for accounting machine op-
erations.

The solid line represents the actual use of the accounting machine
on the various working days throughout the month. It is evident that
this chart depicts an average machine use of about 30% during the first
half of the month, a usage that fluctuates considerably from day to
day, and a peak load in the last half of the month requiring overtime
work. This chart would indicate at least three possible improvements:
eliminating overtime, using idle time more productively, and improv-
ing scheduling.

Overtime Use

Idle Machine Time

Preductive Use

Working Days

Ficure 4. MAcCHINE Use CHART—ACCOUNTING MACHINE
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Eliminate Overtime

The overtime near the end of the month should be eliminated if
at all possible. This may be done in several ways. It is frequently pos-
sible, especially with certain types of analytical reports, to alter the
“due-out” time. This type of change, of course, usually requires the
understanding and cooperation of those who receive the reports.
Another method is to change the “due-in” time for the source docu-
ments, or stagger the “due-in” schedule so that some of the processing
can take place earlier in the month. This type of change usually re-
quires the cooperation of other supervisors and management. When
neither the “due-in” or “due-out” times can be changed, it is still pos-
sible at times to reduce the peak load by changing the procedures in
such a way that machine time earlier in the month can be used to pre-
pare cards for the peak period. For instance, if the peak load is caused
by a monthly sales analysis prepared from a large volume of accumu-
lated detail cards, it can be eliminated by punching summary cards at
the middle of the month, and combining them with the detail cards
for the last half of the month to run reports.

Use Idle Time Productively

The second type of improvement indicated by this chart is to use
more of the idle machine time for productive purposes. As indicated
above, some of this idle time may be used in resolving the peak load
periods. The main way of using this idle time, however, is to provide
more information on the existing reports, prepare more reports of an
analytic nature, or to add more record-keeping activities to the ma-
chines when it is economical to do so.

To improve existing reports, it is only necessary to remember the
factors which make a report informative and useful. Reports are used
to measure results and they should contain comparison figures so that
actual expenditures, or amounts, or hours, may be compared against
budget figures, quotas, and standards; or amounts this month can be
compared with amounts last month, amounts same month last year,
or year-to-date figures. Most of such information is already available
in files, and can be brought together with current cards to produce
reports which show trends. Advantage should be taken of many other
ways of producing better reports: adding name or description cards
for decoding purposes, printing variances from standards or quotas,
printing item counts or group counts, and even changing the design of
the form. Many of these would use more of the available machine time.
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The preparation of additional reports from the same punched cards
always represents a good use of otherwise idle machine time. It must
be remembered that classification on any field in the card will produce
a report which will have interest or value to someone in the organiza-
tion. When such possibilities are combined to give major and minor
classifications, the types of new reports with possible value become al-
most unlimited.

Use of idle machine time for new record-keeping activities re-
quires a greater degree of planning and study, for, in this case, it is
necessary also to design new cards and report forms, build new pro-
cedures, train additional personnel, and revise the schedule. But the
economies that can be effected by mechanizing additional parts of the
record-keeping activities of an organization may well repay the cost
and trouble of making the change. When idle machine time is available
for such additional work, the cost may be negligible compared to the
results.

Improve Scheduling

The chart in Figure 4 indicates still another possibility for im-
provement. The fluctuating load from day to day should, if possible,
be smoothed out to give a more nearly constant work load. Such fluc-
tuations usually result from poor schedules or a total lack of schedul-
ing. By advance planning, different jobs can be alternated or staggered
to use the machine for approximately the same number of hours each
day. This would be a more desirable operating situation, with a mini-
mum of machine conflicts. Scheduling is a requisite for this condition.

By putting into effect changes similar to those mentioned above,
the monthly machine use chart might look more like Figure 5.

For more detailed analysis of the usage of each type of machine,
the time devoted to each job or application can be indicated to show
what constitutes the relative bulk of the work and the time of month
when it occurs (Figure 6). Furthermore, the portion of the non-pro-
ductive time alloted to machine maintenance, inspection, and repair can
be shown.

For a still more detailed study of operations, the supervisor should
make a comparison between his plans or scheduled operating time and
the actual operating time as reported by the operators (Figure 7). This
chart has great value to the supervisor. It shows how realistic his sched-
ules are, indicates unusual departures between the scheduled time and
operating time, and points up inefficient operations whether due to
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operator, machine, or poor scheduling. The lower line represents the
ideal maximum machine time if the work of the operator were elimin-
ated. The difference between this hypothetical time and the actual op-
erating time represents time spent as stand-by time, checking time,
set-up and wiring time, or any other non-running time.

The comparison between the actual time and scheduled time in-
dicates how the machine operation efficiency must be revised upward
or downward in future machine load and scheduling activities.

Charts of this type for specific studies are rarely prepared regu-
larly, but are used periodically as the need occurs.
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THE USE OF EVALUATIONS

It 15 EVIDENT that the possible number of comparisons and evaluation
studies that can be made is unlimited. As each additional kind of fact
is recorded, a whole array of new comparisons become possible. Since
it is impossible to exhaust all of these, it is important that the com-
parisons to be made be selected carefully in relation to the most urgent
and immediate problems. On the other hand, a single efficiency figure
or comparison will seldom be sufficient to study adequately the opera-
tions of the department. For instance, it is not enough to know that
the accounting machine is used 85% of the time. It is possible that
much of this usage is being absorbed by re-running reports An op-
eration efficiency figure would disclose such a condition. Consequently,
several significant comparisons should be made, and these should change
from time to time as new problems present themselves.

Such comparisons will not solve problems. It is only through know-
ledge of such facts and figures that sound decisions can be made, changes
instituted, and problems solved. The only purpose of evaluations is
to give the supervisor a basis for making sound and economical im-
provements. Thus, the supervisor should be able to determine how
effective his decisions have been. In other words, the supervisor needs
to evaluate the use he has made of evaluation figures. It is by this means
that he can answer such questions as:

Is the cost per document diminishing from month to
month or is it on the increase?

Is productive capacity being utilized to an increasing ex-
tent?

At what increased volume will additional equipment be-
come necessary? '

Is the training program enabling operators to handle more
cards per hour than they could last year?

Does the greater number of transactions require that the
procedure be changed to keep costs from becoming
excessive?

All of these questions are related to trends. The only way such
questions can be answered intelligently is to have current evaluation
figures and historical records or charts of past performance. In this
way, planning is effective for a long-range period, and preparations for
future conditions are possible by means of forecasts made from trend
curves on long-range improvement charts. Figure 8 illustrates a graph
of machine usage plotted over a period of several years. The
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gradually rising line shows that, during the first year of oper-
tion, use increased from about 50 % to 80%. This may have been due
to jobs added in order to improve utilization, or to an increase in busi-
ness transactions giving a rising volume of cards from month to month.
If a larger work volume is responsible, it serves to indicate that around
the early part of the second year, an additional machine should be or-
dered so that when the rising volume of work exceeds the capacity of
one machine, the second machine will be installed. Or, perhaps, it may
be more desirable to order the additional machine to be installed at the
beginning of the third year, and make arrrangements to use the IBM
Service Bureau for the intervening six months to take care of the ex-
cess work load.

The installation of the new machine doubles the daily available
accounting machine time from 8 to 16 machine hours per day. It would
also be advisable to search for additional record-keeping work that can
be applied to the new machine to use some of the initial available time
given by the additional equipment.

In the final analysis, the purpose of all improvement in a depart-
ment is to raise the value of the results being produced as compared
to the cost of the job. This can be done in either of two ways:

1. Increase the value of results by improving existing re-
ports and producing more reports which have value.

2. Reduce the cost by improving methods of operation
and raising efficiency.

The supervisor who is interested in raising the value of his de-
partment to the organization thinks in terms of the greatest value for
a given cost rather than the least cost for a given value. The first is a

program of enlargement; the second is a program of contraction.
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CHECK LIST

No EvaLuaTION is complete until the entire range of activity of the
supervisor is reviewed and continually improved, because improvement
in all of the details discussed thus far is dependent upon the capabilities
of the supervisor in planning, executing, and evaluating the work over
which he has control. He should be continually aware of the possi-
bility for improvement in his net results, manuals of procedure, machine
loads and scheduling, controls, evaluation methods and personnel work.
For this reason, the following outline is given as a check list so that
the entire scope of supervisory activity may be reviewed for considera-
tion of possible areas of improvement in his job.

Reports: Is management receiving from the IBM Accounting department the
reports it needs?

1. Do the reports contain valuable information?
2. Is the information being used?

3. Are the reports too detailed?

4. Ts there provision for decoding?

5. Can the form of the report be improved?

6.

Are quotas, standards, and budgets included in the re-

q ) g

ports for comparative purposes?

7. Are “same montb last year,” “last month,” and “year
to date” figures inciuded for trend purposes?

8. Are variances given for analysis purposes?

Are automatic item counts being used to advantage?

General Manual of Procedure: Does the supervisor of the IBM Accounting
department know what is expected of bim?

1. Has he a list of all reports he is expected to produce,
together with scheduled time for submitting these re-
ports?

2. Does he know the relation of his department to other
departments in regard to procedures and organization?
3. Does he have a definite schedule of availability of
source documents from other departments?
4. Is there a general manual of procedure for the depart-
ment which contains:
a. Schedule of reports?
b. Exhibit of reports and source documents?
c. General or applicational flow charts?
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Has the supervisor built adequate Operating Manuals of Procedure?

1. Has he prepared operation flow charts showing every
job step or function within every procedure?

2. Is each function clearly presented to the operators with
diagrams, sample cards, sample reports and documents,
test cards, or other supporting exhibits?

3. Is the manual of procedure kept up to date through
continual revision and adaptation to meet changing re-
quirements and improved operations?

4. Does the manual always reflect methods which are
really being followed, or is it just a historical record
of what was once being done?

5. Does the supervisor use the manual to analyze his job
and methods so that he may make improvements? -

Machine Loads: Does the supervisor determine carefully the machine and
clerical work loads?

1. Does he keep records of the time required to perform
certain clerical functions which are part of his depart-
ment’s work?

2. Does he keep production records of each key punch
and verifier operator which show:
a. Speed in columns per hour?
b. Accuracy in percentage of errors?

3. Does he take advantage of mechanization in determin-
ing processing time from known machine speeds and
work loads?

a. The main variable involved is the operation cffi-
ciency. This should be known for each typc of
machine job, and attempts should be made to
raise it.

Scheduling: Does the supervisor schedule all of his expected work?

1. Can he establish definite “due-in” and “due-out’ times
for each job?

2. Is the processing time sufficient to control adequately
his operations and produce results which are accurate?

3. Is a priority for his various jobs established?

4. Does he record his schedules in such a way that he can
analyze the schedule and properly adjust it as chang-
ing requirements arise?

5. Does he cooperate with other supervisors in coordinat-
ing his schedules?
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Controls: Does the supervisor bave adequate control of his operations?

1. Are all source documents accounted for, while they are
in custody of his department, by some visible form of
document control sheet?

2. Do the procedures contain sufficient accourting con-
trols and checks to insure accuracy of results? Specific-
ally, do they provide for:

a. Detecting and isolating possible errors?

b. Recreating any transaction without the aid of
memory?

c. Establishing audit trails trough control sheets,
registers, and reference data? .

3. How is the supervisor assured that his plans are being

performed as he wishes them to be?

a. Does he have all work in process identified?

b. How does he direct the work through the correct
series of job steps?

c. Does he gather operating data from the operators
as the work is actually performed?

Good Housckeeping: Is there a place for everything, and is everything in
its place?

1. Are machine covers kept in place? Is reasonable care
exercised to protect the covers from dents, scrapes, and
other defacing marks?

2. Has definite filing, storage, and work space been provided
for cards, stationery forms, form feeds, platens, pro-
cedure manuals, test decks, control panels, tapes, and
wires? :

3. Are the items in 2 refiled immediately upon completion
of the job?

4. Are processed source documents and finished results
dispatched promptly?

5. Are manually wired control panels adequately identified
while in use and promptly torn down after use?

6. Is responsibility for all of the above clearly defined?
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Card Handling: Is the card treated as a precise, accurate accounting tool?

1. Are cards, when not actually being processed through a
machine, kept under pressure in a file or box?
2. Ts the use of paper clips on cards discouraged?

Are rubber bands placed around cards carefully to avoid
damaging the edges? Are the bands removed before
placing the cards under pressure in a file?

4. Are operators trained to joggle cards properly before
placing them in the feed hopper?

5. When card trays are stacked and otherwise handled, are
precautions taken to prevent damaging the card edges?

6. Are throats and card guides in all feed hoppers period-
ically checked?

Test Decks: Is the accuracy of every detail of job set up completely verified?

1. At full capacity and under all conditions, does the test

’ deck check all features which may be used during the
machine operation?

2. Are test decks readily available to the operator?

3.  Are test decks used and carefully evaluated before begin-
ning each job step?

4. Are test decks used periodically during the processing of
large volume jobs?

5. Are operators fully instructed as to the proper use of
the test deck?

Evaluation: Does the supervisor continually evaluate bis work by secking to
raise the value of bis results compared to a given cost?

1. Does he frequently confer with management to deter-
mine ways of making the reports more valuable?

2. Does he raise his efficiency of operation by the use of
proper layout, accessories, operator test cards, and good
housekeeping? '

3. Does he keep records of machine usage efficiency
operation efficiency, and improvement?
4. Does he keep equipment in good working order by:
a. Using machine test cards?
b. Cooperating with the IBM Customer Engineers?
c. Setting up inspection schedules?
d

Instructing operators to clean, cover and use ma-
chines properly?
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Leadership: Is the supervisor a leader of people?

1. Does he conduct an effective interview?

2. Does he know personally every member of his depart-
ment?

3. Does he provide a continual training program for ail
his people?

4. Does he utilize supervisory ability of his people in dele-
gating certain supervisory functions such as:

Research?

Planning?

a.

b

c. Personnel?
d. Control?

e. Operations?

5. Does he show that he appreciates the value of good
morale by:

a. Gaining respect as a leader?
b. Providing good working conditions?
c. Being a fair and impartial supervisor?
6. Is he given a sufficient amount of freedom to do his

job the best way he sees fit within the limits of com-
pany policy?
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A SIMPLE METHOD FOR THE COLLECTION AND USE OF MACHINE ROOM DATA

Frequently, users of IBM accounting machines face the need of answering

certain questions:

1. Do we need another machine?

2. Can we do without a particular machine?

3. Is there enough time - at the right time - for the installation
of another job or application?

4. What does this application cost?

5. How efficiently are we using our machines?

The answers require specific information as to machine usage--both
present and past. In installations where continuing records are maintained
the answers are generally available. In many instances, however, continuing
records are not maintained. This is either because the information is not
thought necessary, or because it is considered too troublesome to gather.

Even in the smallest installations such records can prove invaluable,
particularly in planning additional work, or in justifying additional equip-
ment. In any but the most static installations memory is a poor guide, and
a poor method of proving a point to management. An easy-to-operate, easy-
to-control method of securing this machine usage information would remove
much of the resistance sometimes encountered. '

The method described here offers the following advantages:

1. Easy and simple to operate; easy to supervise.
2. Produces a permanent historical record by machine in daily
~ graph form.
3. Adaptable equally well to large or small installations, and
for occasional or continuous analysis of
a. Time by jobs by machine
b. Handling time and machine efficiency
€. Machine utilization - and idle time - as it occurs
throughout the day. '
d. Schedules of new or present jobs.

USE IN A SMALL INSTALLATION

A use sheet, ‘s.imil\ar to that shown in Figures | and 2, is placed on each
machine prior to the start of the shift. ’

The operator's job is simple, which is most important. He merely notes
three things:- the job(name or number), number of cards, and his number or
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initials —on the line for the clock time when he starts the operation. When he

completes the job he draws a line from his first entry to the line for his finish
lime  Therce is no operator recording of start time, stop time, machine num-
ber, shift, or date, no converting of minutes into tenths of hours, and no

computing of elapsed time. Figure 3 shows a sheet properly filled out.

The sheets, collected atl the end of the day, furnish everything needed for
proper machine analysis. The type ot analysis required depends on the
nature of the installation. In smaller installations a periodic review is all
that is required. But even this requires the availability of facts.

A glance at the completed use sheet (Figure 3) will show that the result
is a graph - a picture of the use of the machine. This is much more valuable
than a figure (say 80% machine utilization), as it shows when during the day
the machine is idle and when in use. This graph is a direct result of the
operator's reporting - and does not require computing of elapsed time or sub-

sequent plot work.

The sheets may be used periodically to get the answers to the following

questions:

Is another machine needed ?

Sheets for the machine in question can be selected for as lcng a period in

the past as is desired.

Further selection can be made of sheets where overtime (or known conflicts)
occurred. The amount of overtime on the particular machine in question is
readily determined. The jobs causing the overtime or conflict are apparent
immediately, Thought can be given to rescheduling them, which may in turm
result in a study of sheets for other machines, also readily available.

The reasons for the overtime and excessive use can be quickly, accurately,,
and factually determined. If it is not due to scheduling it will be due either to
excessive handling time or increased volume. All the data to determine which
is the case are availablé. The number of cards processed at that time can be
compared with the estimated or original volume. Further, the necessary
tf;lcf.()lx's for computing the handling percentage are in most cases available on

1¢ sheet.

From the above factual evidence, management can readily come to a

decision.

. Sheets for the several machines in question are selected and laid side by
side for each day (Figure 4),
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Comparisons of the used and idle time for the different units can easily
Points where conflict would occur with reduced equipment will

be made.
The jobs in conflict are also evident, and can be re-

immediately be seen.
scheduled to eliminate the conflicts.

With these facts from past operations, and a knowledge of future plans, a
decision can be made with certainty of results.

Is there enough time, AT THE RIGHT TIME, to handle another application?

A new job, properly scheduled, rmay show a machine need for the 10th and 15th
Select the sheets for that machine for those days for the past

five or six months. It can be readily seen from these sheets just how much

time is available and when. Furthermore, when time is tight the conflicting

jobs are apparent and rescheduling possibilities can be studied.

of the month.

New jobs can be taken on with assurance that they can be worked in with-
out disrupting the present schedule. Additional machine requirements can be
discovered before starting the job. Anticipated changes in volume can be

properly planned.

What does the application cost?

It is relatively simple to determine, periodically, the cost of the appli-
cation or job. The time sheets contain the job start and stop time. Elapsed
time, on the particular job under consideration, can easily be computed by
entering the hours and tenths column. The time by machine used can be added
for the total cost in hours. An average rate can be applied, or if more ac-
curacy is required, a machine rate, furnishing job cost.

This analysis is of value in comparing the actual cost or time with that

of the original estimate.

How efficiently are we operating?

All the information needed for comparison and evaluation is available.
The handling time percentage can easily be determined, as the card volume
and the actual time taken for each job on each machine is on the time sheet.

Using the Machine Load Computer, and the above factors, the Machine
Operating Efficiency can be determined (100 minus the computed handling

time percentage).

This percentage is of value in two ways. First, it offers a sound base for
estimating future jobs. Second, it makes possible an analysis of operating

efficiencies.
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USE IN A LARGE INSTALLATION

A largce installation will use the time sheets in a manner similar to those

described in so far as scheduling is concerned. In addition, large installations

require conlinuing job costs and machine analysis, made by using key-punched

time records. This time sheet serves as the source for punching, in addition

to the use in scheduling.

Cards are punched in the detail desired: job number, operation number,
In addition,

machine number, cards, passes or sorts, and operator number.
the hours and tenths for both the start line and the stop line will be punched.

Whenever time is free oh the calculator the elapsed time can be calculated.
If a close cost analysis is required, and machine rates are available, the cost

can be computed for the operation as well.

Each day cards are sorted first by start time and second by employee
number. A list is made, similar to Figure 5, from which it is possible
to trace path of the operators from machine to machine, job to job, through-

The list will aid in determining that all time is recorded. (It

out the day.
The time sheet lends

aids but does not eliminate supervision in this respect.
itself well to supervision of reporting as the floor supervisor can easily see,

as he passes about the machine room, that a machine in use has the data
recorded.) Furthermore, in an installation where the work log is increasing,

such a report will aid in determining whether it is more operators or ‘'more
machines that are needed. If such a condition exists that produces the figures
shown in Figure 5, it is obvious that an additional operator, not more equip-

ment, is the solution. It should be noted that one operator in less than 8 hours

used 19. 5 hours of machine time. This was due, as seen from an analysis

of the start and stop time columns, to his running several machines simultaneously.

Weekly the cards can be sorted to machine number and machine type
for utilization and performance analysis as shown in Figure 6.

Monthly, the cards can be sorted by job number (and operation or ma-
chine number as well) and summarized as in Figure 7. This report will
produce job cost data and actual time which can be compared with estimated

time. Such comparisons will reveal areas where corrective action may be

required.

ADAPTING METHOD TO DIFFERENT REQUIREMENTS

Design of the Sheet

An 8} x 11 inch sheet can readily be designed to handle an 8-hour work
day with a one-hour lunch period on each side. Thus, one sheet can serve
for two shifts, or, for one shift and overtime.

Various arrangements for recording data in the columns, or for designing

the columns are described as follows:
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The left-hand time column (1, Figure 3) should begin with the

Column 1.
The department in this example starts oper-

normal start time of the shift.
ations at 8:00 A. M. Time advances in units of 6 minutes (tenths of hours) to

5:00 P. M. at the bottom of the sheet, the end of the normal work day. The
other side of the sheet is designed in the same manner, but the start time is
the start of overtime or the second shift--in the example, 5:00 P. M.

:(:,‘_(_)1_1111[\3 2. The right-hand time column (2, Figure 3) is the clock time
The beginning of the day is shown by

Time advances in units of tenths of hours to the bottom of the sheet--

0.00.
(See discussion in the section following

8.0 hours at the end of the work day.
for various methods of handling lunch time.)

Column 3. The application column (3, Figure 3) is used to describe the
application or job. In small installations not using job numbers, a short de-
scription suffices, as in Figure 4. In larger departments a job number will

In still more advanced departments a job and operation number will
The columns may be so headed, or the same thing

Figure 3 shows "6432-09", meaning job num-

be used.
be required as in Figure 3.
may be accomplished by a dash.
ber 6432, step or operation number 9.

The number of cards (4, Figure 3) may be determined in

Column 4.
It is necessary in certain sorting,

various ways and recorded in this column.
collating, and accounting machine jobs to show the number of card passes as

This column can be subdivided to show this, or the card passes can be
The entry "400 (6)" means 400 cards sorted on 6

well.
circled as in Figure 4.
columns.

Column 5. Employee column (5, Figure 3) may be filled in with either
initials, or number of the employee.

Down Time
Down time is recorded by writing '"down' or a down code such as 9999 in
The operator should sign his initials or number in the

the application column.
When the Cus-

employee number column at the timme the machine goes down.
tomer Engineer repairs the machine he can place his initials in the employee
column at the proper line for the time the machine was ready for re-use.

This serves several purposes:
1. Itis a record of down time for the machine.
2. It fixes responsibility as to who turned in the call and who

repaired the unit.
3. It serves notice to following operators that the machine has

been reported down, serving the same purpose as a '"down"

tag.
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In certain cases a machine will have down time carried from oneday to

the next. The supervisor, or the operator assigned the responsibility of col-
lecting the sheets at the end of the day, will carry the line down from the time

reported to the last line of the sheet. He will also record, on the first linc
of the sheet for the next day (as he places it on the machine), the "down'" entry,

l_ilgpch Time

The sheet may be designed to permit the handling of lunch time in several

ways,

If work is performed during the lunch hour, column 2 for hours and tenths
should continue to advance through that time; this will make the last line show
a 9 hour day. This will require that the operator sign off when he stops for
lunch, and sign back on the job when he resumes after lunch.

If no work is ever performedduring the lunch hour, that hour can be left
out, and the last entry in the hours and tenths column will be 8.0. This saves

signing on and off for lunch.

If occasional wofk only is performed during lunch, and the lunch hour is
fixed, the form can be as shown in Figure 1, in which the clock hours advance
from 12:30 to 1:30, but the hours and tenths column does not. The operators,
when they work during the lunch hour, note it on the bottom of the sheet. The
only advantage to this is that it eliminates the signing on and off of work inter-
rupted by the lunch hour. [t distorts the graphic picture and therefore should

rarely be used.

_I_’_\Lr:ching

If cards are to be punched from these sheets and a job is recorded in
less than 6 minutes, as in Figure 3 on the line for 4:06, the punch operator
should punch 07.1 start and 07.2 stop. If this were not done the calculator
would show 0 hours, from the same start and stop time.

Clerical Time

If the true cost of the job is desired it will be necessary to collect cler-

This can be done by having this reported, as it occurs, on an

ical time.
In smaller installations, this is not nec-

individual operator's clerical card.
essary.

Recording Volume

If Veeder counters or accounting machine totals are available, these
should be used. If they are not available, cards can be measured. The time
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sheet can be designed with a card measuring gauge down the right hand side,

or other suitable measuring devices can be employed.

Definite rules should be set up for measuring volume for each machine,
and these should be followed both in estimating and in reporting time. Ex-

amples for specific machines follow:

Interpreters. Decide whether to show cards and card passes, or just
card passes. The number of cards alone may not be sufficient, as some in-

terpretations may require two passes through the machine.

Sorters. Decide wheéther to use cards and card passes, or card passes

alone.

Collators. The card volume should be the total number of cards in both
the priinary and the secopdary. In certain cases many groups will be merged
into one file throigh successive merging operations. The volume should be
reported as the number of card passes. If this is not done it will be im-
possible to determine performance. Group performance or efficiency is
rather difficult to determine because of the fluctuating machine speed.

~ Accounting Machines, It will not be possible to determine performance
on a group basis for all jobs because of the variahce in the job times. Per-
formance will have to be determined for each individual job. A decision will
have to be made as to the method of handling card passes. In many operations
cards are re-run for totals, or summary cards are summarized for proof.

If the jobs arc small it would be well to consider that as one job and ignore
card passes. If the jobs are large and the re-runs take considerable time, it
would be well to consider each re-run as a separate operation.

Calculating Punches. Performance can be computed on a group or weekly
basis for the 604, but with the 602A performance must be computed on an in-
dividual job basis. A decision must be made concerning successive calculating’
runs or subsequent check runs. Again, the rule should be based on the general
size of the operations. If they are mostly small runs, they should be recorded
as one operation. If there are many large checking runs, they might be con-
sidered as a separate operation. Considerable flexibilily can be secured by
incorporating the various conditions in the Opevator's Job Instructions.

In most cases card passes are more important than card volume, par-
ticularly in determining group machine efficiency. If cards are to be
punched and elapsed time computed on the calculator the card passes could
be computed at the same time. If this ia not done it would seem advantageous

to recard volume as ''card passes.'

Installing The Method. The method should be installed only after the
operators have been thoroughly bricfed on the purposes and the reasons for
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collecting the data. The simplicity of the method should be pointed ou.t.
Written instructions should be handed out to each operator on how to fill out
the forms, in a meeting called to discuss verbally what they are to do. It is
important that the operators be thoroughly familiar with their part of the job
before it is instituted. This pre-supposes that the supervisor has thought out

carefully such things as how card volume is to be measured, what is to con-
stitute card passes, what and how clerical time is to be handled, how summary

punch time is to be handled, etc.

One person should be assigned the responsibility of collecting and

picking up the sheets. The method of filing them should be decided upon.

The critical time will be the first week or two. During this period the

supervisor should check frequently to see that the sheets are being filled out
every time, and that they are being filled out correctly. No method of col-
lecting data will be successful unless the supervisor really supervises
during this period. As time progresses, and the operators learn that man-
agement is sincere, they will by habit and as a matter of routine, perform
this simple recording. This period, during which the proper habits and

routines are being learned, is the critical one for the supervisor,

The above is one of the most significant reasons why the periodic col-
lection of data proves unsuccessful. Not only is the information not available’
when it is most nceded, but it is difficult to secure accurately. Periodic col-
lection of data results in a "Here we go again'' attitude on the part of the
operators. Continuous collection becomes a habit - and after a few weeks

a painless one,

U5 L005T.0(8)



IR ANALYSIS OF EAM EQUIPMENT UTILIZATION

Plant Mo. Dept. Date

foav 04.7498. 1

Machine Ro.

PLEASE RECORD EACH USE OF EAM EQUIPMENT ON THIS FORM, WRITE APPLICATION
CODE NUMBER, CARD VOLUME, AND EMPLOYEE NUMBER ON LINE OPPOSITE YOUR
STARTING TIME. WHEN OPERATION 18 COMPLETE CONNECT ASTERISK ON START
LIHE WITH ASTERISK ON STOP LINE.

\ Stert Time
Exemple X
.

Stop Tiee

TIHE APPLICATION MO of CARDS]|EMPL.MO. | TIME APPLICATION NO of CARDS|EMPL.RO
B:00]00.0¢ 12: 30]04. 5*
8:06[10,1¢ 12:36/04. 5°
a:12f00. 2 12: 42]04. 8%
8:1a(00. 9 12: 40]04. 8°
A:24]00. 4° 12: 54} 04.5°
B:30]00. 5° 1.0004.5°

0236 0. 6° 1: 06 (04, 8¢
n:42 o070 1:12{04.5°
f: 48 (00 B 1:18]04.5*
Biadlon. 9 RTINS
o000 |01 0° 1.30[04. 5°
2060010 : 1.3 [04.6°
ERTIED L azjpa1e
918013 ' 1:4904.8°
RTINS 1:5404.9°
930 ot 5* 2:00 |05.0*
936 Jo1 . 6* 05|05 1%
9:4201.7° 2:12[05.2°
948 h1.0° .18 |05, 3°
54 o TN
10-00 02,0 2:30 [05.5°
10:06 02,1+ 7:36[05. 6°
10:12 p2.2° 2: 47 [05.7°
10: 18 02 3¢ 2:40 [05.8°
10:24{02. 4° 2:5405.9*
10:30 |02. 5° 3:00[06.0’
10: 36 102, 6* 3:06 [06.1*
1042 {02.7¢ 3:12[06.2°
10: 48 |02, 8¢ 3:10 |06, 3°
10:54[02.9° 3:24/06. 4°
11:00 J03.0¢ 3:30 [06. 5°
11:0603.1° 3:36|06.6°
11:12[03, 2° 08T
1i:injos. 3 3:48/06.8°
13,2403, 8 3:54{06.9*
11:30 J03. 5° 4:0007.0°
11:36[03. 6° 4:06[07.1°
11; 42[03.7* 4:12[07.2*
11:48{03.8° 4:1807. 2
11,5403.9° 4:24107. 4
12:00{04,0° 4:3007.5°
12:06]04.1° 4.36(07.6°
12;12]04.2° i-a2f07.7°
12:10]04.3° 4:40)07.08°
12:28]04¢. 4° 4:54[07.9°
12: 004 5* 5:00108.0°

HOTE: IF WORK IS DOME DURING LUNMCH HOUR PLEASE INDICATE HERE.

Fignre 1

R25-0867-0(9)




IBM ANALYSIS OF EAM EQUIPMENT UTILIZATION

Plant No. Dept. Date

Foms 94.7490.1

Machine No.

5:00

TIME APPLICATION NO of CARDS[EMPL.NO.| TIME

PLEASE RECORD EACH USE OF EAM EQUIPMENT ON THIS FORM.
CODE NUMBER, CARD YOLUME, AND EMPLOYEE NUMBER ON LINE OPPOSITE YOUR
STARTING TIME. WHEN OPERATION 1S COMPLETE CONNECT ASTERISK ON START

LINE WITH ASTERISK ON STOP LINE.

WRITE APPLICATION

Stert Time
.
Example .
Stoo Tiwe

APPLICATION

EMPL. NO.

a0 9.30] 12.0°

RO of CARDS

5: 06

8. 1 : 9: 36

12.

0°

5:12

08.2° ' 9: 42

12.

0*

5: 18

08, 3* 9: 4B

12.

0"

0{08.5* 0:00

8. 4° 9: 54

12,

12,

2

0R. 6 ’ 10: 06

12.

3°

2jon.1° ln: 12

12.

on.a° 10: 18

12,

0R.9° 10: 24

12,

6:0009.0° ho: 30

12.

10: 36

12.

ho: 42

12.

10: 48

13.

10: 54

13.

11:00

13.

11:06

13.

112

13.

11: 18

13.

11:24

13.

1130

13.

tl:36

3.

11:42

Ji1: 48

11:54

12: 00

o 12:06

12:12

12: 18

f12: 24

12:30

12: 36

12:42

||2:48

Jrz: 54

1:00

1:06

1:12

1:18

1:24

2:06 [12.0° 1:36
218 112,00 | 1:48
12,0°

9:00 i

2.0° 1:30

21201

2.0° 1:42

2:24)

9:30 |1

2.0

1

HOTE: IF WORK IS DONE DURING LUNCH HOUR PLEASE

INDICATE

HERE.

2038

225 -.0067-0(10) Figure
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IBM ANALYSIS OF EAM EQUIPMENT UTILIZATION AL
Plant Ho. Dept. Date /V_(’_'-% / __/jj/ _Machine Ho. D Ve A
PLEASE RECORD EACH USE OF EAM EQUIPHMENT ON THIS FORM. WRITE APPLICATION ) Start Time
CODE NUMBER, CARD VOLUME, AND EMPLOYEE HUMBER ON LINE OPPOSITE YOUR Example
STARTING TIME, WHEN OPERATION (S COMPLETE CONNECT ASTERISK 0N START 4o ]
LINE WITH 431@“ ON STOP L(b e Time
{1 C APPLTCATION  |NO of CARDS|EMPL.NO. APPLICATION Tho of carns|ewrr.no
: 6931 -09 | 4. 5M| /937 B I B
T - I
8:42[00. 7° | _
f:48100.8* - o
8:54f00.0°] S B
9:00fo1.07 (/43 - COb /0, 450|740
9:06l01.1*
(91201 2 T -
9:18]01.3° T
s | DowN
.30 In1_ge
330160 T
W1 TRE o T
9.4a 1.8°
2:5401.97 gﬁﬁ, T
10:00 |n2. 0* a7 JEEN I
10:06 j02. 1* 2:36 (05,6
ho: 12 2. 2° 242 [05.7°
10: 18 [0z, 3° 2:48 [05.8°
ho: 2402\ | f¥/3 - O3 6.3M | /%0 lzsapso
10: 30 [n2. 5° 3:00]06.0‘
10: 36 [02. 6° ] 3:06 ps 2*
10:42]02.7¢ [\ 312 (0. 2°
10: 48 |02.8° 3: 18 [06.3°
10:54[02.9¢ 32406 4 ]
11:00 [03.0° B 3:30 [06°5° )
11:06 j03.1° 3:36 [06.6° T
11:12103.2* 3:42%647' L
118 [03.3° 3:48)06.8°
11;24]03. 4 3:54[06.97 o
11:30 [03. 5¢ 4:00107.0° |
11: 36 J03. 6° 40607.1°)] /34 7— Q7 50 650
11:42]03.7° 4-12[07.2° S
11:48 J03.8° 4:18{07.3° N |
11:54]03.9° 4:24[07.4° 1. —
12:00}04.0° 4:30/07.5°
12:06]08. 20 Y 43607, 6° -
{12:12]04.27 - 3 42[07.7° T
T12:18]04. 2 - B 4.48{07.8° D b
122404, 4¢ A 5407.9°
12: 104 < v 500108, 0° o |
NOTE: IF WORK IS DONE DPURING LMK BavT FLEASE IBDICATE HERE.

R25-0867-0(11)

pgure

3



e +NALYSIS OF 2aM EQUIPMENT UTILIZATION [EIT TR PREPEPIN | b+
‘ - | | 1M ANALYSIS OF EAM EQUIPMENT UTILIZATION IR
— BetAR date T ES Jan /S wacmine e. c82-/ Deat. sate 7ogs . Ja s i Ccyz2.2 |
o ITUIPMENT ON THIS FORM, a2jTE APPLICATION .1 - & AN/ Maicrice ne. O ¥ 2.2
: IHPLITEE NUMIZR ON LiNE 0PPOSITE  rOU N 77 EACh USE OF EAN EQUIPNENT N P13 SN, wITE aPOL,cation N e e
B e U5 COMPLETE CONNECT 3STERIgr o8 sronp  “owie CA%D VOLUME. MO EMPLOYEZ YUMBER JN LINE 3PO3SITE  rgud -\
L . TR BTERISK O ST 7, 2AT-NG TiNI. wdin JPIAATION 1S COMPLETE CONNECT ASTERIIK 0% Sraar =" o
IR S Tie LIRS w4 ASTIRISC QN STOP LINE. Y / :
NG of CARDS' : ; : : T
i 9 of CARDSIEMPL.NO. | TIME | apPLICATION  iNo of CARDS ENPL.NO Tive APPLICATION (N0 of CARDS EMPL.NO.! Tiug PPLICATION  h0 of C2205 twp ag)
- H2.3e[0s 50 —— : LICATID Tewe.
. M : N _=AYRCLL  £C0cc(3YHE v —
12 35134, 5° e Nt 7 s |
\ v MRS
: RS ETR I AT
FESERE ) - ST
12 54/54.5° , T CTHT
AT e
T V504 5 X n -
112,450 ¢ : ;
11304 57 ; =
R , T
. TR ; T = ~ -
, e S T e LT = C VL M
s L . . i o:;dl Y B :
B :.fa.us.y : L ae |
134,043 N REYIER ! .
; ‘ ;
T ‘
—. ; 2 1
. - ISETsT T T : T i
- —r - ' ; 3 . 1
. ~ i s 2 | 1:
e s >0 3) Zw | : [ 25435 90 i H
+ + ' i Y 59 : i
; H . . i
Ho-o (5] 2T ' Yo X
: i 3Ty i
= . H . 3180530 :
: T I PR S ) !
L H \ Y T :
- ; - i
- 7 Tvie o i i i
7 4:00:97.0° ] .

- ; 136071 { i
T ) ' v 12,07.2° : ; : : :
T | 418107, 3° H ! I
T ; 124107, 4% } : H |
; : ; T T30 i i [0 (;;) 2w ;
{ N 4350 : : 3 }
I = ' SEIES Y J 12 v H
r . i DGR y | PRI i
: § 4-54(07.9° ! i [PETT i - . i
i . : 5:00198.0° 1 j IR I : S i :

: S IF WORK 1S OONE DLRING LUNCH HOUR PLEASE INDICATE HERE. NOTE: IF WORK IS DONE DURING LUNCH HOUR PLEASE INDICATE HERE. :
i !
:

P25-0867-0(12)

Figure 4



Time
Used

OMEENMNOEO OO

N o« e O

-t

VOVOINVONTDING

- e [o0]

6788053542435

L S ) [Ye]
-~

- e

No.

Merd QRSN
OCO0OOO0O0O00OOCDOCO

TaTLRQENEY
QOO0

DOVHANAT Dl et
000000000000

Mach { Mach.
Type

ocotpuuor~ooat
HO~INNOO~AHAWND
noounnooonunino

NOVANVOVOOVAO
N e A D e
000000000

puto~TaNeoN e
OO;A-A AN D
ooOoORIUHNOTIVN

Job No.

0000000000 CO
CO0O000000OO0000
R R R R R R R R R R R
Hrr ol e e el e

QN>R
oWVOOOVYVOVHOO
NOVVIDONONNW

Date

VOV OVOVOVOOOOO
COO000O0OOOO0OO0
NI IT I TS

VOOV OVVOVOOY
000000000
SR A A A5 0 A

VOVOVVOVVOVOVOVOVY
[eYoYeloYoJeloRoRoe Yot o)
T IIIITITY

Al A A

R R Ko R R R R K]

Al e e e e e

Volume | Shift | Mo Day

(by Employee by Start Time)
Card

OO0 00O0OO0OOO0OO0
CO0C0O00OODOOO00O
NMOoONNRHVOOOWNOO
VT MmO~ 0OMnn g
. 0

ooONMINOOOOOO
MM O ON~T OO0 R
MMeHdEY <20

3

o0 CO000O0O0O0CO0
[oRe] noooOooOoOoONOO
0o ocooonNO
=~ HenNe n
N ~

DAILY MACHINE TIME REGISTER

Man No.

VG WYV VVWYWYWVWOVY
TILTLLL T LT LT
V0V VVBVBOWVOY
NI NN D DWW
02 00 02 02 (R 02 02 02 02 02 (2 (R

0V O VWVVYOW
it Tttt tata)
DOODDDBO 0D
V'V VYVOVOOO
QNN E

02 02 02 (R 02 02 02 (2 00 (0 (0 00
kSl el el
TILTTLLLI LT
o el el Sl el o Sl
02 02 02 02 (2 02 (2 02 00 (0 02 (0

Stop
Time

HAEAMNDE~00 VN
NMOMENTM~OSSNN
OO0O00DOCOOOODOO

ANOMON+ONORNTM

oMHEMENMNMDOMNNY
[oYoXeRoYoXeYeloYo Yo o a!

Start
Time

MYIOHORINVOON~®
ocoNNMNTTITNINOY
ol eYoYoYoY-YoYolo Yooy )

OVD=NWVVVOD
COOHHNMNMMT TN
000000000000

Figure 5

R25-0867~0(13)



MACHINE ANALYSIS
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LIST _OF OUTLINES FOR_TRAINING AND TESTS AVAILABLE

PERSONNEL SELECTION

Aptitude tests Lo assist in the selection of personnel for Key Punching and Machine Operator
jobs have been prepared and are available to those companies interested in using them,

M04- 6762 EDPM Aptitude Exam
M0O4- 6351 Card Punch Aptitude Exam
MO04- 6375 Machine Operator Aptitude Exam

TRAINING

To standardize machine trainiﬁg in each Branch Office and to assist those companies
which train their own people on machines, the following Education Guides (Outlines for
Customer Training) have been established and are available:

Form No. Title

R23-1023 IBM 602A Customer Training Outline
R23-1044 IBM 65, 66 Customer Training Outline
R23-1101 IBM 858 Cardatype Customer Training Outline
R23-1141 IBM 884-46-47 Customer Training Outline
R23-1339 IBM 101 Outline for Customer Training
R23-9145 IBM 705 Customer Training Outline
R23-9403 IBM 704 Training Outline

R23-9519 Series 1200 Education Guide

R23-9527 FORTRAN Education Guide

R23-9541 IBM 24-26 Education Guide

R23--9547 IBM 802-803 Education Guide

R25-0753 IBM 402-403 Customer Education Outline
R25-0957 Machine Operator Education QOutline
R25-1020 IBM 407 Customer Education Outline
R25-10717 Functional Wiring Principles Outline
R25-1148 IBM 77 Customer Education Outline
R25-1162 IBM 650 Customer Training Outline
R25-1179 IBM 528 Customer Training Outline
R27-3513 IBM RAMAC 305 Outline for Customer Training
R27-1146 IBM 604 Outline for Customer Training



IBM ACCOUNTING

FUNDAMENTALS OF SUPERVISION

A. Determine job and personnel requirements
1. The number of key men - the responsibilities of each. The size of
the department and the nature of the job both will influence the number of
key personnel required. A job requiring a large number of employees but
of a simple nature may require fewer key men than a smaller but more
complex job.

2. Job functions which generally require supervisory personnel in the
Accounting Machine Dept. are:

a. Research

b. Planning

c. Personnel and Training

d. Control

e. Operations
('1) Procedure or job supervision.
(2) Machine unit or functional supervision.
(3) Clerical work and supplies supervision.

Limitations of supervisory personnel may require several functions to be
performed by one person.

3. Definite phases of the work should be made the responsibility of each
key man. The number of persons by job classification required to do the
detail work should then be determined:

a. This will be determined from the schedule showing volume of
work by job steps which was developed in the construction of the pro-
cedures. ‘ '

b. The personnel should be assigned directly to the key men respon-
sible for each phase of the work.

R25-0950
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Prepare organization chart
1. The organization chart should depict:
a. The line of authority
}b. The job functions being done
c¢. The number and type of personnel required

2. The organization chart should be substantiated by a write up defining
the duties and responsibilities of the several job classifications.

3. All of the personnel should be familiar with the details of the chart.
If this is done there should be no question in the mind of any employee as
to the nature of his duties, or the extent of his responsibilities.

The selection of personnel:

1. With the possible exception of one or two expérienced machine and

key punch operators, personnel for the Machine Accounting section should
be selected whenever possible from within the organization. In developing
a new Machine Accounting Department where no experienced operators
are available, it is wise to employ several with experience to form a
nucleus around which to build, There are a number of reasons for select-
ing present employees for the section, several of the most important being
as follows:

a. Employees from within the organization will probably already be
familiar with the work to be processed. This factor may be of great
importance wherever the use of technical terms and trade language is
commonplace.

b. The Machine Accounting Department will usually get better cooper-
ation from the other departments if it is staffed with people who are
known to the employees in the other department. There is not the
feeling of ‘‘Outsiders’’ being brought in to run the new job.

¢. Employees who have been with the organization for several years
should have a feeling of loyalty which would be lacking in new employ-
ees. This factor of loyalty can do much toward making or breaking
the job.

d. Employees who have given satisfactory service in the past are en-
titled to any new opportunities for which they are qualified. Above all
they should not be released and replaced by new employees if they can
become competent workers in the new jobs.
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2. In selecting personnel to train for key punch and machine operator
positions considerable thought should be given to any past experience or
training which make them better qualified. For example, typists can often
be easily trained as alphabetical key punch operators, key driven calcu-
lating machine operators as numerical key punch operators, and employees
with a knowledge of accounting can be trained as competent machine
operators. No one should be chosen for machine accounting work who is
not doing a good job in his present position.

D. Abide by organization lines of authority

The organization chart should depict the lines of authority and the respon-
sibilities of the personnel. For an organization to be operated efficiently the
lines of authority should be strictly adhered to, so that all instructions and
directions flow through proper channels.

1. Responsibility and the authority for carrying out that responsibility
should go together. A supervisor or section head cannot be expected to
get the best results from his department when higher officials circumvent
him and deal directly with the employees who are supposedly answerable
to him. Such practices tend to break down the confidence of the employees
in the supervisor, particularly when he has told them to carry out certain
steps, and the employees are given contradictory instructions from higher
ups.

2. It is impossible to coordinate work properly unless that work is directed
through proper channels. Often duplication of effort results from several
men working on the same problem, each man working independently of the
others.

3. It is most difficult to maintain an orderly flow and proper scheduling
of work unless proper organization lines are maintained. In a number of
organizations the accounting machine department performs work for
several other departments. Unless the supervisor of the accounting ma-
chine department has a free hand at scheduling the work in the department,
a general state of chaos might develop from the operators in the depart-
ment trying to please everyone. As a result, no department would get a
satisfactory job done. For similar reasons it is just as important for the
accounting machine supervisor to see that the proper lines of authority
are maintained within his department.

4. If the lines of authority are maintained, each worker will know that he
is being held responsible for certain specific jobs, and that if those jobs
are not performed properly he will be held responsible by his immediate
supervisor. This clear cut responsibility will be a strong incentive for
efficiency.
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E. Keep statistics on operating efficiency, and put them into use.

1. The supervisor cannot know the progress his organization iz making
unless he has some record of production over a period of tim<. /#s oper-
ators become more experienced they should be able to producc more work,
make fewer errors, carry heavier responsibilities, and therefozre, be of
more value to the organization. The supervisor should not only krow in
his own mind, but he should be able to prove who is next in line for a

raise or promotion, or conversely, he should have a definite fact backing
up any decision with respect to whether or not an employee is rendering

unsatisfactory service.

2. The employees in the department are entitled to know whether or not
they are making progress. Some organizations put charts on the bulletin
board showing the standings of the employees, and the progress made. In
some instances, it has been advisable not to reveal the names of employees.
If such be true, average production by shift, average production by team,
average production by the department as a whole over a period of time,

and other similar methods of showing operating efficiency may be employed.

3. Itis important to remember that operating statistics do not tell the
whole story, There are certain intangible conditions such as the morale
of the employees which may not be reflected in daily production for sever-
al weeks, particularly in a department where the work is well organized.
If an unhealthy condition exists, however, it will more than likely be re-
flected in the work sooner or later, therefore, any unaccountable drop in
efficiency should be studied carefully.

4. The type of statistics that can be kept depends to a large extent on the
job. It is relatively easy to keep records on key punch production, for ex-
ample, where a number of operators work continuously on a few standard
jobs, whereas, in other cases it is extremely difficult to measure one
operator as compared with another when their respective jobs are entirely
different. All of the following suggested statistics on operating efficiency
will not apply to every job, but each example may be applicable and use-
ful at some time.

a. Key punch production

The number of cards punched per day.

The number of holes punched per day.

The number of correct cards punched per day.

An efficiency rating figure based on the number of holes
punched and the number of errors made.

GO D)

b. Machine production.
1. Total volume of cards handled during the day.
2. Total volume handled per hour of operating time.
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¢. Production of the department as a whole:
1. Average time in clearing documents through the dejiartment
by type of ducument.

2. Ratio between the numbér of documents handled and the number
of man hours involved.

3. Ratio between the number of detail cards handled and the num-
ber of man hours involved.

F. Prevent unnecessary overtime work.

1. One of the surest ways to destroy employees’ morale is for overtime
work to become the rule rather than the exception. This is particularly
true when the employees believe, whether rightly or wrongly, that over-
time is due to poor planning on the part of the supervisor or one of the
higher executives, It is unfortunate but true that poor planning happens
to be the cause for overtime in a large number of cases, when in haste to
get a job done quickly action precedes thought. Most supervisors have at
one time or another completed a job only to find that certain vital infor-
mation was missing due to incorrect steps early in the procedure. On the
other hand, overtime work may result from the department being under-
staffed, or the work not being distributed properly among the employees
in the section,

2. Whenever overtime work becomes too prevalent all of the work in the
section should be analyzed carefully, and the following should be kept in
mind:

a. Special jobs other than regular routine functions of the department
should be carefully planned to be handled as efficiently as possible.

b. The regular work in the department should be analyzed to see if
there are any unnecessary steps or duplication of effort.

c. In some instances the routine of work may be sound, but it may be
so scheduled as to necessitate overtime due to the work reaching
critical stages late in the day.

d. Whenever it is found that the department is understaffed and that
no amount of scheduling or planning will relieve the situation,
steps should be taken to secure the necessary personnel.

Recognize a job well done. Whenever an employee does an outstanding
job, tell him so. Nothing gives a man quite the lift as does the satisfaction
of doing an outstanding job, and knowing that the effort is appreciated.
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G. Encourage suggestions from employees

1. It is wise to encourage suggestions from employees for two reasons.
First, it makes the employee realize that he has an important part in the
organization, and that his ideas are thought to be worth while. It tends to
make him do a better job. Second, the men who are doing the detail work
will naturally have a number of ideas which will greatly improve the job,
since they are in a better position to see certain phases of the work. This
source of ideas should be used to the greatest extent possible.

2. Following are several methods of stimulating suggestions from em-
ployees: ‘

a. Hold regular meetings devoted to suggestions.
b. Have suggestion contests.

c. Place a suggestion box in a prominent place and ask that sugges-
tions be dropped in the box.

d. See the employees individually and ask them for suggestions.

e. Do not belittle any suggestions which may be made. Certain sug-
gestions may be impractical, but may start a trend of thought
which leads to useful applications. The employee who makes an
impractical suggestion, may make others which are valuable, if
his first suggestion is not ridiculed.



MANAGEMENT FUNDAMENTALS

Personnel Training programs within the organization:
1. , The basic training program.

(a) All machine operators, card punch operators, and clerical work-
ers should be instructed in the fundamental principles of punched-card
accounting. It is important that these fundamental principles precede
any formal instruction in the operation of the machines so that the
trainee will realize the place of each basic type of machine in the
picture of machine accounting. It is much easier for the trainee to
learn the operation of a machine if he knows the function of that
machine. Learning to punch holes in cards becomes of much greater
interest to the student when she realizes that the holes cause other
machines to add, subtract, multiply, list names, prepare checks,
and perform numerous other job steps necessary to an accounting
system. The machines should be visualized as means of performing
certain job steps more efficiently than could otherwise be performed.

(b) Each operator should then be fully instructed in the operation of
the machine or machines which he is to study. Lectures can be made
much clearer by visual aids such as slides, pictures of the machines,
control panel diagrams, charts, and the machines themselves.

(c) Next should come a period of actual practice, accompanied by
periods of discussion. This period for the card punch operator is
particularly important, lasting five or six weeks. The length of time
depends, of course, on the progress which the trainee makes.

(d) Machine operators and card punch operators should be instructed
in the care of the machines. The machine operator should learn to
remove card jams, to keep the machines free from dirt and dust and
to make minor adjustments. The card punch operators should be
taught to remove cards which become stuck, to keep the machine
clean, to test for off punching and other simple steps for getting
better production through better machine care.

(e) All machine personnel as well as all clerical personnel should
be taught the purpose and scope of the job to be performed and the
operating procedures. Each employee should then be taught his
particular job and the manner in which his job fits into the over-all
procedure. It is more helpful to route samples of the actual work
to be performed through the department so that the employees can
learn through doing.
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2. Continuous training program.

(a) Many organizations have found it advisable to have a permanent
training program. It is far better to anticipate personnel requirements
as far in advance as possible, and train people to fill .those anticipated

, vacancies, than to wait and be caught short. There is always a certain
amount of training necessary due to business expansions, promotions,
transfers, and numerous other circumstances. If for no other reason,
a training program is important in that personnel with growing '
capacities and expanding interests can be employed to better advantage
both to the individual and to the organization, ’

(b) Different organizations with varying needs will develop different
training programs. In a fast growing organization it may be necessary
to have classes one afternoon each week, whereas, in other organ-
izations less frequent classes may work out much better. Some
supervisors have found that by having operators change jobs for a
period of time they can build up alternates and substitutes for each
job in the office. In other instances, particularly when a sudden
expansion is anticipated, extra employees are hired to work as
apprentices for a time, until the additional jobs develop. The super-
visor should study his anticipated personnel needs carefully, and
should develop that type of program which will best fit those needs.

3. Outside facilities for training.

(a) The local IBM office will usually develop a training program to
meet the needs of the area which it serves. Classes are conducted
for training those who are selected to become operators, either card
punch or machine, and, who have had little or no previous experience.

(b) The Customer Administrative Schools at Endicott and Poughkeepsie
are of great value for the educational services they render to new
customers, customers who are taking on new applications and developing
new ideas, and to all customers who wish a greater insight into the

" methods of machine accounting. The classes conducted are:

ENDICOTT

IBM Accounting Management

IBM Accounting for Executives

IBM Accounting Methods

IBM Accounting for CPA and Management Consulting Firms
Special classes for Manufacturing Control or Special Industries

U W N e
°

POUGHKEEPSIE

Data Processing for Executives
. Data Processing for CPA and Management Consulting Firms

N
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GENERAL SUGGESTIONS FOR INSTRUCTION

First, and most essential, plan your work. Know what you are going to
teach, how you are going to teach it, and what material and equipment you will need.
~ Prepare your material and arrange for equipment in advance.

Know your subject. Never attempt to teach anything of which you are not
sure. This involves constantly keeping up with latest development of applications and
equipment. Only by being sure of your knowledge can you inspire the necessary confidence
in your teaching. If details come up in class of which you are not certain, never guess at

the answer; look it up.

Your personal manner is very important in teaching because the attitude of
the class is dependent on your own. Try not to allow yourself to become repetitious or
disinterested; the class will soon sense it. You must remember also that tact, patience
and understanding are essential attributes of an instructor.

Whenever a lesson is taught for the first time, a lesson plan should be
prepared. The preparation of this lesson plan fixes in the mind of the instructor the
course of his lesson and insures that all the essentials of a good lesson are included.

There are six steps to every good lesson:

1. Preparation - Plan the lesson; prepare visual aids and problems;
obtain blackboards or charts; procure necessary equipment.

2. Presentation - Keep lecture to a minimum; use simple under-
standable words; use analogies; enunciate clearly; explain new
or technical terms.

3. Demonstration - Supplement or follow the presentation with
blackboard illustrations, prepared charts, schematics; actually
use the equipment or perform the operations being taught.

4, Participation - Let the student take part in discussions, draw
diagrams, use the equipment, or perform the operations being
taught,

5. Summarization ~ At the end of the lesson, review the entire lesson
emphasizing the key points to be learned.

6. Evaluation - Ask questions covering the key points of the lesson,
have written tests, participation tests, etc. to determine the ex-
tent of learning by the student and therefore the efficiency of
teaching by the instructor.

Teach your subject thoroughly but quickly. This means planning. It also
means simplicity and fundamentals. It is not your purpose to teach all operators
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everything that you know about punched cards. If they learn the fundamental principles
thoroughly, they will be able to work out more complicated problems for themselves. At
all times, keep your teaching simple. Avoid the use of technical terms and "tabulating
language." "If it is necessary for them to learn the latter, make certain that they under-
stand your meaning. Whenever possible, tie up similar functions on the different
machines; (class selection, automatic control and comparing units, etc.). This will help

the students to fix the principles in their minds.

Stress the purpose and importance of every operation described or
performed, and its function within the Data Processing method.

Insist that students make and carry away with them diagrams and reports
of the problems given. Insist that they keep in noiebooks all the material given them for
later reference.

Use visual aids as much as possible. "A picture is worth more than a
thousand words.'" Use blackboards, charts, easels, examples.

Keep the entire class with you at all times. Never pass to a new subject
until you are certain that every student understands thoroughly what has been covered.
Therefore, you must constantly ask questions and arrange for as much class participation
as possible. It is advisable to give as much practice work and as many problems as
possible, If it is necessary for students to work together, try to put more advanced
students with students of less experience; thus, they help each other.

Teach students to analyze every problem before beginning work on it,

Encourage students to ask questions whenever they do not understand.
Discourage irrelevant or too advanced questions. Do not confuse the entire class or
waste time with questions which are not of general interest or benefit; if such questions
are asked, answer them later, individually.

Encourage students with experience to enlarge on that experience for the
benefit of the class.

In general, always try to impress operators with the importance of their
jobs. Discuss the future open to them in the data processing equipment field, and
encourage them to be ambitious. Advise them to learn as much as possible about the
reasons for what they do, and to think.

Keep your eyes open for students with future possibilities for promotion.
Keep a record of them in your personnel data. ’

Finally, encourage all students to consult you on problems which may
come up in the future on machine operation. A question asked may save many hours
locating and correcting an error.
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