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ED IT ORIAL DEPART MENT NOTE
Many improvements in mecha nical office equipment ha ve been made
in the last few yea rs; other new developments will be announced in
the year to come. T he accountant needs to keep informed of t hese
new developments if his concern is to have the most efficient system
for the collection, accumulation and presenta tion of accounting data.
But as importa nt as knowledge of the equipment available is an apprecia tion of the rela tionship between the a ccou nting system, the forms
and records used in that system, the personnel involved and the
mechanical equipment used. Ea ch installation of mechanical equip
ment is an individual problem. A problem is half solved once the
principles for its solution a re understood. It is with the principles
which ne ed to be followed in selecting a nd installing office equipment
tha t the first a rticle in this issu e of the Bulletin deals.
The a u thor of this article is Willa rd J. Gra ha m, Assista nt Professor
of Accou nting at the University of Chicago, who received his A.B.
degree from Ta rkio College and his A.M. from the University of
Chicago. Professor Graham is an Illinois C.P.A. and has made resea rch a nd'stu dy in the field of ma chine a ccou nting his specialty. T he
present pa per wa s delivered by Professor Gra ha m b efore ou r Chicago
Cha pter.
T he second article in this Bulletin is a fu rt her contribution on the
su bject of office applia nces a nd mecha nica l equipment. R. R. Da rden,
the author of this paper, received his schooling in the public and
priva te schools of La Fayette, Ala. His bu siness experience began with
the merca ntile firm of McGehee, Driver and Co., in La Fa yette. After
six yea rs with this concern, he transferred to the Tennessee Coal,
Iron a n d R .R. Co., where he ha s been employed for the la st 3 4 yea rs.
His present position is Assista nt Au ditor. Mr. Da rden is a member of
our Birmingham Chapter, a nd his pa per represents the first contribution of this new chapter to ou r publica tions.
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ACCOUNTING ECONOMY BY MACHINE 'METHODS
By Willard J. Graham, Professor of Accounting,
School of Commerce, University of Chicago
HAT is economy in accounting? It is trite to say that economy
is not purely a matter of reducing the expenditures for accounting. If that were true, maximum economy could be secured
by throwing the accounting department out of the window. It is
impossible to speak intelligently of accounting costs in totalfigures.
Total accounting costs have no more significance than does the
total cost of production of a factory. In both cases it is the unit cost
that is significant, and that only after a consideration of quality as
well as quantity. In accounting, however, as contrasted with factory production, quantity and quality of product are inextricably
combined. Quantity is not purely a numerical count of items, or of
pages and sheets, or of accounts, or of reports, or of columns.
Rather it is a measure of the use value of the accounting information produced, and it is thereby inseparable from quality. Let me
suggest some criteria or measures, of the quality, and at the same
time the quantity of accounting information.
Measures of the Quality of Accounting Information
First, there is the matter of accuracy —not only mathematical,
mechanical accuracy, but the choice of proper bases of valuation,
of classification, and of apportionment of expense and determination of income, so that the figures produced mean what they say,
and can be depended upon in the making of managerial decisions
of either major or minor importance.
Second, there is promptness — timeliness —the availability of information when it is of the most value, so that reports cease to be
of historical interest only, but actually serve as important guides
to current and to future planning.
Third, and perhaps most important of all, is the selection of information that is of most value, and its presentation in the most
usable form; this involves the scrapping of useless schedules and
reports, and of the routines and procedures that produce them and
the concentration of effort on the really vital measures of business
performance.
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Economy in Accounting Defined
Economy in accounting, then, as I see it, is any reduction in cost
without a corresponding reduction either in quantity or quality of
performance, or any increase in quantity or quality without a corresponding increase in cost; in other words, a reduction in the
unit cost of the accounting information produced, still measuring
units in terms of both quantity and quality.
It would appear, then, that economies in accounting may be secured either by spending less money in securing a given quantity
and quality of accounting information, or by increasing the quantity or quality of that information without a corresponding increase in cost. And the quantity and quality of that information
may be increased by more intelligent selection, better methods of
presentation, a greater degree of accuracy, or greater promptness
and timeliness.
How Can We Increase Information Supplied, But Decrease Costs?
It is a commonplace to accountants, particularly cost accountants, that the most difficult problem in accounting is the determination of the value of accounting information. The cost of accounting
—the absolute cost —is readily determined. But in the absence of
a selling price, or any other exact measure either of exchange
value or of use value, any comparison or correlation of cost and
value is extremely difficult. There is always a pressure from
above to reduce accounting costs, and at the same time a demand
for more information, and the accounting department is supposed
to accomplish both objectives at the same time.
At first glance this appears to be impossible of accomplishment,
as impossible as the promises of political leaders to increase our
export trade, to reduce imports by high tariffs, and to collect the
war debts —three objectives absolutely impossible of simultaneous
accomplishment, as all thinking people readily appreciate. But
the problem presented to the accounting department is not impossible of accomplishment. It is possible to secure an increase of information and a reduction in the costs of producing it, particularly
if we remember that information is to be measured in terms of both
quantity and quality. Accounting departments have been doing
just that sort of thing from time immemorial. Certainly it is true
that in terms of reduction of unit costs of information produced,
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accountants have performed wonders. But what has been done is
nothing to what can be done, and nothing to what must be done
in the years to come. Not that less money will be spent for accounting. The expenditure for the collection of accounting information must increase, inevitably, with the increasing demands for
information by owners and managers, and particularly by governmental units. But accounting costs must increase less than in
proportion to the additional information required, or business
simply cannot continue to exist. This additional information for
managerial purposes and for governmental agencies must be produced without a proportionate increase in accounting costs.
Our problem then is to increase accounting economy by selecting
more useful information and presenting it in a more usable form
(except where outside agencies prescribe what information is to
be collected and the manner in which it is to be presented) ; to
make this information available more promptly, and to increase its
accuracy, and to do all this without a corresponding increase in
cost.
Absolute Accuracy Not the Goal
Before discussing specific methods of reducing accounting costs,
may I make just a few comments upon the qualitative characteristics of accounting information? First, as to accuracy. I am of the
opinion that the double -entry principle of accounting, indispensable
as it is, has caused too many accountants to be "balance conscious"
where balances are not absolutely necessary. After all, accuracy in
accounting is a relative term. Absolute accuracy can be secured
only by the expenditure of tremendous amounts of time and money.
May I submit a principle which is dangerous from some points of
view, but does lead to a degree of economy? It is this: From an
administrative point of view, unless an error affects a receivable
or a payable, or causes someone to make a decision that he would
not otherwise have made, it is absolutely immaterial, and any
money spent in the avoidance of that type of error might better be
spent in some other way. For many types of distribution the
"cents" figures might well be eliminated without affecting the usefulness of the resulting information. Fixed asset values, and depreciation figures based thereon, are significant only to three or
four digits regardless of their size; beyond that they are purely
937
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conjecture. Too many places beyond the decimal point, in order
to secure some sort of a balance, are often futile. The complete
elimination of errors even in receivables and payables, usually
costs more than would be lost as a result of a few errors unavoidable in a reasonably accurate procedure. Heresy? Yes. Your apparent disagreement to the contrary notwithstanding, I still believe
that there is at least a modicum of truth in what I have said, and I
have the firm conviction that a few errors now and then may well
arise from any pen, or machine and cost much less than would the
avoidance of these errors through repetitive procedures of various
kinds.
I shall not take time to discuss the other qualitative attributes of
accounting information, the proper selection of information, its
presentation in the most usable form, and and the necessity for
promptness. Much has been spoken and written on these subjects
and I shall hasten on to the subject of this discussion, the reduction of accounting costs.
Alternating Methods of Cost Reduction in the Accounting Department
Cost reductions in the accounting department are to be secured
by one or more of several alternative methods, or all of them combined, and in many instances these methods overlap. Briefly, there
are changes in the accounting system itself, in the forms and
records, in the equipment, and in the personnel. All measures of
economy apply to one or more of these factors. There aren't any
more. Improvements in routines and procedures, scientifically designed forms and records, a better selection and application of machines and other equipment, and a properly selected, well- trained,
well -paid, and well - managed personnel, that is the whole story.
I shall omit here a discussion of the personnel factor (not that it
isn't important, for it is, but I am far from expert in that phase
of the problem). The other factors are not independent of each
other. The selection of machines and equipment is closely related
to the designing of forms and records, and to improvements in
routines in procedures. In fact, I am convinced that machines and
equipment are often given the credit for economies that rightly
belongs to improvements in the accounting system itself, made
necessary, perhaps, by the use of the machine, changes often made
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by the representative of the accounting machine company —and
frequently changes which should have been made earlier by the
accountant, either the plant accountant or the public consulting accountant.
Machines and Equipment Available
The remainder of this discussion will be centered on the machine and equipment problem, with only indirect reference to
routines, procedures, forms and records. By machines and equipment I refer to a much broader concept than that ordinarily included in the term accounting machines. There are, of course,
adding and calculating machines, bookkeeping and billing machines,
punched card and other tabulating, analysis and accounting machines. But included also are addressing machines, duplicating
equipment, various types of registers, filing and finding equipment
and devices, visible records, the peg- board, the new key -sort device, binders, trays, and dozens of other types of office equipment
that can be used in the accounting division, as well as in other divisions, to increase efficiency and reduce unit costs.
Of course all accountants should be familiar with accounting
machines, auditors, in order to check more efficiently machine prepared records, system men —well I can't imagine a good system
accountant unfamiliar with accounting machines, any more than an
electrical construction engineer unfamiliar with wires, switches,
motors, etc. Office managers, purchasing agents, accounting professors, —all of them should be informed on modern accounting
methods. But particularly should cost accountants, who supervise
accounting operations on machines, who select machines for specific jobs, who develop routines and methods and procedures to
make the most efficient use of machines be interested in machine
accounting. You can't make profits in the accounting department,
but you can lose them there; and inefficeint use of accounting
machines may turn black figures into red very rapidly.
It is impossible within the limited time allowed for this discussion to cover in any detail even a small section of this problem.
In a full course in machine accounting at the University of Chicago
we get only the basic principles of accounting machine applications
and do almost nothing with the other types of equipment referred
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to above. I shall limit the remainder of this discussion to accounting machines proper.
Classification of Accounting Machines Into Three Groups
Accounting machines are basically very simple mechanisms.
Probably all of them fall into three groups: adding machines plus,
typewriters plus, or a combination of the two. To adding machines,
both ten -key and full keyboard, have been added more counters,
symbol keys, wide carriages, automatic features such as tabulation, printing in red or black, selection of registers for addition,
subtraction or "neutral ", paper feeds, etc., and excellent accounting machines have resulted. We might add to this group a machine developed from the cash register, really an adding machine
in a different arrangement. To typewriters have been added registers, crossfooters, and the automatic features already described,
which has resulted in another group of excellent accounting machines. On the first group, writing is limited to symbols, but totals
and balances print automatically or with a single key depression.
On the second group, there is the full typing capacity, but totals
and balances must be typed from the visible dials. In two cases
the complete adding machine and typewriter have been combined
into a single machine with some of the advantages of both general
types. In these two machines the adding machine and typewriter
are completely independent except that a single platen is used, and
a single form or record receives the printed or typed results.
Even the punched card machines are only adding and typing
mechanisms actuated by holes in a card rather than by direct action
of an operator. All the machines operations are first put into the
card by the punch operator; the sorting and tabulating machines
only repeat them. The gain arises from the fact that they may be
repeated many times by the machines after one writing by the
punch operator. It is apparent that the punching of cards for only
one subsequent machine operation is almost certain to be inefficient
in terms of cost.
All accounting machines have their place in the performance of
accounting operations. There is no single answer to machine
problems. No accounting machine company has a monopoly on the
good machines. All of them are necessary and have a place to fill.
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Automatism As a Factor
Aside from the basic characteristics and differences in capacities
in the general types of machines there is one very important characteristic which should be emphasized —the degree of automatism
or the extent to which the work normally done by the operator has
been transferred to the machine, and thereafter is performed automatically by the machine. Automatism demands specialization of
machines, and thereby. reduces flexibility. There is scarcely any
limit to the mechanical brain of a machine, but only predetermined
operations can be directed by this "brain." Therefore, the fewer
the operations required of the . machine, that is, the more highly
specialized the machine, the more completely can these predetermined operations be transferred to the brain of the machine, and
the less flexible is the machine insofar as change to other types of
work or revisions of the machine routine are concerned.
I have attempted to classify machines operations as performed
by various types of machines roughly into three groups according
to their degree of automatism. I have called these divisions manual,
semi - automatic and fully automatic. In manual operations the operator both directs and performs the operation. An example is
calculating on a crank type calculator, returning a carriage by
hand, copying balances and totals from visible dials. In a semiautomatic operation, the operator directs and controls, but the
machine does the work. As for example, depression of a specific
multiplying key on an electric calculator, or the return of a carriage
by depression of a carriage return key, or the securing of a balance
or total by the depression of a key. In a fully automatic operation,
the operator has no control. For example, on an automatic division
on a rotary type calculator, the operator does nothing after operation starts. On some specialized machines, at the end of a posting line, without direction by the operator, the machine computes
and prints a balance, returns the carriage, and perhaps fully or
partially ejects the record. That is what I mean by fully automatic.
Automatic features tend to increase machine speed and accuracy,
to reduce operator fatigue, and often permit the use of lower grade
operators. However, these features increase the original cost of
the machine, reduce its flexibility, hinder its use on other typ s of
accounting work and often interfere with changes in accounting
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routines and procedures involving machines. These advantages and
disadvantages must be balanced against one another and so enter
into the final decision along with other factors yet to be discussed.
All Machine Accomplishments Center Around Economy
Just what does a machine accomplish. Of course you know the
old familiar claim of accounting machine company representatives
of speed, accuracy, legibility and economy. At first thought it
would seem that this means an increase in one or more of the first
three of these factors, in speed, in accuracy, in legibility, without
a corresponding increase in cost or, conversely, a decrease in cost
without a corresponding decrease in speed, accuracy, legibility.
But that is not quite it, it seems to me. Economy, correctly defined, is the central point around which all of these other factors
revolve and is in itself the primary objective in a machine installation. Speed is important either because it actually reduces the
expense of performing the job, or because it makes the information
available sooner and therefore of more value in use, in either
case an economy. Accuracy, resulting from more correct first
computations made on machines, or from localization of errors by
methods of proof available only to machines, either reduces the
time necessary to produce equivalent results or produces information of greater accuracy and therefore of greater value in either
case an economy. Legibility results in economy either because information to the "outside" is more attractive and of greater value
to the outside user and therefore indirectly a creator of goodwill,
or because information for use inside the business can be read and
used in less time —an economy —ter read more accurately —also an
economy.
Legibility and the Machine
a

How does machine accomplish these results: First let us consider legibility. A printed record is more legible than a handwritten one (a ) because penmanship is a lost art in American
business today, (b) because placement on the form or record is
possible only by machine, (c) because figures, as compared to
words, must be interpreted without reference to context. A misspelled word will usually be interpreted correctly, an illegible word
may be determined from the rest of the sentence (this is not always

r,
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true, of course, of an item on an invoice or on a cost record), but
each digit of an amount stands alone insofar as correct interpretation is concerned. Hence machines are particularly valuable in
avoidance of illegible figures. Furthermore, multi- copies made by
machine are likely to be more legible than those made by hand —
which leads me to my second point.
The tendency in accounting today is to reduce the number of
times a transaction must be written or rewritten. Every rewriting
takes time and increases the chance of error. By machine it is
possible to produce many carbons (or repeat prints) on all sizes
and shapes of forms and records, thus making one writing serve
many accounting purposes. By the use of spot or strip carbon, or
by "shingling" or "lapping" the forms, or by repeat printing on a
separate set of forms, on a split platen or otherwise, all or any part
of the information, written once on the machine, can be placed on a
large number of records without any chance of variance or error
that is not common to all of the records.
By a very recent device it is possible to arrange items vertically
on one record, in any desired position, and at the same time, with
the same writing, without repeat print mechanism, to arrange the
same items horizontally on a duplicate record. For example, as a
voucher payable is written vertically, perhaps in triplicate, the
amounts of the various items can be duplicated on a single line in
the voucher register, in the proper columns, at one writing, and
column totals, of course, accumulated.
Method of Proof
I have stated earlier that the additional accuracy of machines is
due partly to mechanical computation and partly to the ability to
prove isolated sections or batches of the work and thereby to discover and localize errors. The extent to which work should be
proved, of course, depends upon the relative necessity for, and
therefore the value of absolute accuracy or reasonable accuracy.
I have covered this point earlier in the discussion.
All methods of proof are based on doing the work twice, or
reading back. There is no short cut so short that it eliminates
both of the foregoing procedures. Of course, the work may be done
once for one purpose and once for another, and the results of the
two procedures checked, e.g., the total billings against total post -
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ings to receivables, total credits to workers for purposes of payroll
to total charges to manufacturing cost accounts, charge to receivables or distribution to merchandise classes or to salesmen, etc.
But all methods of proof are based on duplication of work— repetitive processes. There is no other method.
Constant Balances
A familiar economy in machine accounting, which I shall just
mention in passing, is that of a continuous balance. Due to the
computation ability of machines, the writing of amounts produces
a total or balance which may either be printed automatically or
by the depression of a key, or copied from the visible dials, depending on the type of machine. This constant balance, of course,
eliminates much of the end -of- the - period peak load of work;
furthermore, it localizes errors to specific periods of time or to
specific "batches" of work; it also makes information available
currently; all of these result in economy. Of course, the same result can be secured by hand methods, but only by writing and
computing, while the machine requires only writing so far as the
operator is concerned.
Each Machine Installation Is An Individual Problem
It has been suggested that I. describe some typical accounting
machine installations that have resulted in economy. In my files
I have hundreds of examples of this kind, but to describe them to
you would be futile. The problems of each accounting situation are
different and therefore each machine installation is an individual
problem. The success or failure of one installation is no criterion
by which you can predetermine the probable success of the same
machine method in another situation. There is no such thing as a
standard set -up for most machine accounting problems; many persons who should have machine methods today, and who would
otherwise have them, have been "spoiled" for machines by a "demonstration" of a "canned" method which did not exactly fit their
requirements; in many cases an intelligent analysis of the problem
and the designing of a special method of solving that problem
would have produced a successful machine installation. One should
not be influenced one way or the other by a standard machine setup for a particular type of accounting problem. It is not designed
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fit your problem; it is only a starting point from which to adapt
a method and a machine, and the result should be a custom -built
installation designed just to fit your problem and none other.

to

The Possible Variables In a Distribution Problem
A few years ago, I had occasion to analyze the problem of distribution. At that time I defined distribution as the posting of a
large number of items to a smaller number of accounts —a sorting,
accumulating, summarizing process resulting finally in the posting
of a large number of items, individually or in summary, to a
smaller number of accounts. Fundamentally every distribution
problem is the same, but how different in detail and method of
handling 1 In my analysis I listed at least a dozen important variables, each of which must be weighed and evaluated in solving a
distribution problem. To some extent they apply to almost every
accounting problem. I'll just mention them briefly:
i. The purpose of securing the information (temporary or
permanent — detailed or summary).
2. The value of the information to be secured.
3. The degree of error allowable.
4. The routines prior to the operation in question (computation -- eroding, etc.).
5. The posting media.
6. The frequency of reference to the information (timeliness).
7. The number of posting media per period.
8. The number of items per medium.
9. The size of the items, i.e., the number of digits.
io. The nature of the items, whether one or more amounts
(value and quantity, cost and selling price).
ii. The number of classifications and sub - classifications.
12. The number of accounts in each classification.
13. The number of items in each account.
14. The routines subsequent to the operation in question (reports, etc.) .
15. Subsequent use of records, reports, media, accounts, etc.
(destroyed or filed).
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Because of these many variables between accounting situations,
each problem is a completely individual one. Advice based on experience with a single machine installation is therefore dangerous.
IY is like advising a man how to manage his wife on the basis of
your own experience —with your own wife, of course, not his.
Perhaps this is a poor analogy, for so few men manage their
wives; or perhaps that's the reason it is a good one, for very few
accountants every completely master their machine accounting
problems.
The selection of machines is a very complicated problem. Not
only are there different brands by different manufacturers, but
there are different models, different capacities, different degrees of
automatism, different degrees of specialization or of flexibility,
and in these days of modern design and streamlining — different
styles and colors.
Selecting the Machine
The decision to buy or not to buy an accounting machine, and
the choice of what machine to buy, are not two separate problems,
but only one. The first question cannot be answered definitely until the machine has been selected and its installation fully planned.
You have a specific job to be done either by hand or by machine
if an efficient and economical method of doing it can be found.
Perhaps there are available several alternative hand methods and
several possible machine methods. You will not be able to choose
between the two classes of methods, that is, between hand methods
and machine methods, until you have selected the specific method,
hand or machine. This method and the machine, if any, must have
been studied in relation to the specific job to be done, with a view
to securing the desired information at the lowest possible unit cost
consistent with a quality product.
Some General Principles
May I suggest a few general principles to be followed in the
selection and application of machines.
i. Know your problem thoroughly. Know all the details
of the work involved. Know the routines and procedures prior
to and subsequent to the operation in question. Be sure that
all improvements and desirable changes in system have al-
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ready been made. Analyze the use made of the information
resulting from the operation, and the form in which this information may best be presented. In short, know that you are
doing the best that can be done with present equipment and
by present (improved) methods.
z. Study all available methods and machines, remembering
that methods are probably more important than machines, for
a machine is only a facilitating factor. Seek competent advice,
not only of accounting machine men, but of accountants (or I
should say, other accountants) —those in your office, your
auditor, or the specialized systems accountants. Study alternative costs and alternative results in terms of accuracy, form,
promptness, thinking always in terms of unit costs. Items
entering into these unit costs include, of course, machine depreciation, interest on investment, service, space, power, forms
and records, supplementary equipment and the operator.Take
into account also increased or decreased cost due to necessary or possible changes in routines and procedures prior to
and subsequent to the new machine operation.
3. Keep in mind future needs, but only to a limited extent,
just about the same as your factory superintendent or works
manager does in buying industrial equipment; except that, recently at least, changes in accounting machines have been more
rapid than those in industrial equipment. But potential increases in business do not always materialize, and too great
present over - capacity in the office as in the factory may be
costly.
4. Do not secure too much information or in too great detail, or make too many analyses and reports just because the
direct cost of doing so is small. I know that many over -sold
accounting machine installations are kept busy compiling almost useless figures and feports in order to appear to justify
the too great expenditure for machines. On punched card
equipment it is easy to go beyond minimum requirements,
just because additional costs (direct costs of further information, or marginal costs) are relatively very small. No information is worth anything in itself. Unless it is useful and
used in determining an amount receivable or payable, or as
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the basis for necessary decisions, it might as well not be collected.
5. After tentative selection of equipment, consider the company from which you purchase, its reputation, its service
policy, the frequency of new models. Consider also the financial standing of your company. You don't want to have an
"orphan" in the accounting department. Important also is
the length of time the particular model has been on the market; and the policy of the company relative to pre- testing in
actual use as against "practicing" on its customers. New
machines have "bugs" and only actual service discloses them.
Consider all of these factors and choose your accounting machine company carefully.
Methods Research Come First
A public accountant said to me the other day, "One of my clients
thinks he wants to buy some accounting machines. Will you go
along with me and look at some ?" It sounded ias though we were
buying a car — "go along with me and look at some." It turned
out that this public accountant had never investigated in detail the
purpose for which the machines were to be used. He was pretty
sure they were to be applied to accounts payable and perhaps to
accounts receivable. And he wanted my advice without giving me
an opportunity to study the situation at all. It can't be done that
way. Let me correct that statement. It is done that way sometimes, but it should not be. Machines should be purchased only
after methods and machines research to select the proper method
and machine, after experimentation, if possible, with a section of
the work and a computation on the balance, and after a careful
weighing of the results in terms of unit costs of information secured. Few accountants have so thoroughly analyzed the duties
performed under their supervision, and at the same time are so
thoroughly familiar with all the machines and devices available
that they have been able to strike the correct balance between
human and mechanical labor.
A Continuing Problem
The problem is a continuous one; today's solution may not be
the best for tomorrow, for there are always new machines, new
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methods, new accounting problems, new laws, new demands for
information for N. R. A. or the Social Security Board or X. Y. Z.
or P. D. Q. These new requirements keep the accountant and
office manager busy adjusting methods and machines. Also, there
are shifts in relative costs as between manual and machine
methods; e.g., there may be increases in salary or wage scales, or
decreases in prices of machines; these require new adjustments
to get the most valuable information at the least per unit cost.
But I'm not selling machines. I am not advocating the wholesale purchase of office equipment and machines, unless the result
will be economy. It is probably true that most offices need equipment they don't have. But many offices have equipment that
should not be there, either because it is the wrong type of equipment for the problems involved, or perhaps because they should
have none at all.
Overselling is possible, even in the accounting machine industry.
The purchaser must buy in terms of unit cost of information that is
worth at least that unit cost or refuse to buy if the unit cost is
more than the value of the information received.
May I dispose once for all of the impression that the use of accounting machines and other equipment in the accounting division
will reduce the total expenditures within that division. Ordinarily
it will not. Instead, the total expenditure will increase, but in return, if the machines are properly selected and applied, there will
be an increased volume of more accurate, more legible, and more
timely accounting information.

Accounting Machines Do Not Cause Unemployment
In popular parlance accounting machines are referred to as
labor - saving devices. They are, in one sense, but the implication
that they reduce clerical employment —put people out of work —
is, to my mind, a direct denial of sound economic principles, and
in contradiction to the industrial and commercial history of this
and other countries. I am not in the position yet to prove statistically the statement I am about to make, but I hope to be some
time. 1 am firmly convinced that there are more people working in
clerical occupations with machines than would be working in clerical positions if there were no office machines. The outstanding
example is the typewriter. In spite of the fact that this machine re-
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dutes greatly the time of writing, I knows that more people are
using typewriters in business than would be writing longhand if
there were no typewriters —for then most of the writing just would
not be done. More people are engaged in sales analysis and similar
statistical distributions with punched card and other machines
than would be so engaged if this work had to be done entirely by
hand, for then the element of expense would render much of it
prohibitive. On the other hand, fewer people probably are engaged in posting accounts receivable than would be so engaged if
there were no machines, for the demand for that service is less
elastic, shall we say; there is a certain minimum amount of this
type of work which would be necessary even if hand methods
were the only means available and the cost were higher. But taking all clerical positions, and the machines and other equipment
used and useful in connection with the duties required in those
positions, I will hazard the opinion that the rapid growth and development of the office equipment industry has been an enabling
factor in the expansion of clerical employment. Certainly if one
add the employment in the great industry concerned with the
manufacture and distribution of office machines there can be little
question that the industry has increased employment, and is in
no sense responsible for any existing unemployment of clerical
workers. I have little sympathy for those who blame machines for
any part of the problems of depression.
Economic history, economic principles, and common sense all
indicate that machines, in the long run, increase the demand for
manual and mental labor. The explanation is very simple. First,
with the introduction of machines to replace manual labor, costs
are reduced, making possible reduced selling prices; this results in
increased sales volume, and thereby causes more employment within all divisions of this same business. Second, there is a corresponding increase in the volume of other related business engaged
in the supply or distributive process. Third, the purchase of the
machines causes further employment in the industry producing
and distributing these machines. Furthermore, the lower costs of
production increase the real wages of the worker, as his wages will
buy more lower cost commodities. All in all, while some persons
may be injured temporarily by the introduction of machine methods, and while some may be harmed permanently in that a valu950
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able skill becomes of less value because of the perfection of a substitute machine process, I still insist that in total, and in the long
run, so -called labor- saving machines of all kinds increase rather
than decrease employment. Sometime I hope to have some supporting figures for this statement, particularly in reference to the
office appliance industry.
In conclusion, may I suggest that the office equipment industry,
in addition to increasing clerical employment has had other tremendous social and economic effects. Without taking time for discussion or proof I should like to leave this thought with you.
Without office machines, accounting costs would be higher; therefore, less information could be secured economically; therefore,
business would be operated on a smaller scale; holding companies
and other super- business units would be impossible, for "remote
control" is impossible without low unit cost information. Less information would mean a greater business risk, therefore a higher
demanded margin of profit to compensate for that risk, higher
costs, higher prices, and therefore, if we didn't have these machines, a lower standards of living for all of us— believe it or not.
O FFIC E AP PLIA NCES AND MECHANICAL
EQ UIPM ENT
By R. R. Darden, Assistant Auditor,
Tennessee Coal, Iron & R.R. Co., Birmingham, Ala.
same proportion that an industry has found it necessary
INtoTHE
machine its operations, the office managers and accountants
have found it necessary to machine their work.
Machining office work has been decried within the past few
years. The wail has been made that machines displace human effort
and increase unemployment, but is this a fact? If you begin
abolishing machines, where are you going to stop? You can't
stop with office equipment —you must attack the factories. If you
destroy the factories, then you must attack the spinning wheel,
because the spinning wheel is a machine. If you hark back to the
Cave Dweller's Age, you may find yourselves considering destroying the clubs, spears, etc. But who wants to revert to the good
old days, in which the heartiest were the only ones able to survive?
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Improvement in Mechanical Equipment
Marked progress of distinct advantage to office workers has been
made by manufacturers of office mechanical equipment and appliances during the last decade. • A large part of this progress is
attributable to the dissatisfaction with the crudeness and limitations of mechanical devices used some ten years ago. Dissatisfaction is an evidence of ambition. We become dissatisfied with what
we have because we desire something better. Complaints made to
the manufacturers of accounting machines, were generally welcomed by them and they immediately set about to remedy the
faults and give to the users machines that would more nearly meet
their requirements and needs. We have not succeeded in obtaining
all that is to be desired. I hope that I may never see the day when
this is accomplished, for when we have succeeded, we will have
reached the end of the trail.
Advantages

of

Machine Accounting

The following benefits over pen and ink methods are derived
in machining accounting work and records:
( i ) Machine written records give a permanency which is
not always practical with pen and ink methods.
( 2 ) Machines condense records, thereby dispensing with
bulky books.
(3) A saving in space on paper is realized over hand- written
records of at least 50 9'o.
(4) Machines give a legibility which is superior to handwritten records.
(5) A speed is attained which cannot be equaled with pen
and ink records. The degree of speed over the hand prepared records depends upon the type of work done
and the accounting machines selected.
The printed form may, or may not be, considered an office appliance, depending upon the point of view. It is at least a requisite
to good accounting and records, whether performed by hand or
machine. The form plays such an important part in the successful installation of the accounting machine that I am going to devote some little time to the discussion of its layout later on.
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Of What Does Accounting Office Expense Consist?
A prominent firm of engineers makes the statement that in a
country -wide, cross - section survey of the expense of operating
an accounting office, they find that the salaries of office workers are
729'o of the total expense. The remaining 28% is accounted for by
stationery and supplies, furniture and fixtures, mechanical equipment, rent, heat, lights, water, etc. Whether the 72% paid in salaries may be considered high or low, I do not know. Perhaps
we can leave this to the individual manager to determine. At any
rate, there are some items in the 2 8 % bracket that, I daresay, are
subject to being decreased, while there are others that should be
increased. The net result may not appreciably disturb the 72 17o,
but would reflect a beneficient saving in the net total. No doubt
as cost accountants, criticizing the costs of other departments, you
have had your own housecleaning. If you haven't, or even if you
have, the giving of a few minutes consideration to some of the elements that comprise the 289'o may not be out of place.
Time will not permit us, in this brief paper, to discuss all the
items that compose the 28°fobracket. In fact some of them are not
related to the captioned subject and have only been mentioned incidentally. We must, however, spend some time with furniture
and fixtures, stationery and supplies, in connection with mechanical equipment.
Office Furniture and Fixtures
Office furniture and fixtures includes such items as lights,
shades, floor coverings, desks, tables, chairs, filing equipment and
safes. Office workers should be given the very best lighting arrangement that can be obtained with artificial light and with shades.
I do not mean by this that they should have glaring lights, but
they should have an abundance of light. In most offices an overhead lighting system will afford all the light that may be desired.
In some instances, an individual light will be an indispensable aid.
One large concern makes the statement that with a proper lighting
installation, efficiency was increased 30% and errors were reduced
by 27%. Proper lighting of an office reduces eye strain, prevents
headaches and lengthens the productive hours of an office worker.
Window shades, which keep out the sun when drawn, but still permit of ventilation are of distinct advantage. Floor coverings which
953

April 15, 1936

N. A. C. A. Bulletin

deaden noise are highly desirable and lend an additional attractiveness to the office.
Who commanded that desks be 3o" high, 36" wide, 6o" long,
equipped with a center drawer, 3 drawers on one side, a small and
large one on the other? Whether a man is long or short, we have
made him fit this standard size desk. I am thinking that office
workers are going to rebel against this practice some day and will
be requiring adjustable desks of manufacturers. In fact, office
workers have already rebelled against the chairs, so now we are
able to obtain posture chairs, or chairs made for special purposes,
which reduce body fatigue, thereby enabling the office worker to
more contentedly increase production during the day.
Great strides have been made in the manufacture of filing equipment and accessories; such as, guides, indexes, file trays, baskets,
etc. One of the greatest contributions towards better filing is the
development of visible files.
If we are to shoot at some of the items of expense that comprise
the 285ro bracket, due consideration should be given to the items
just mentioned. It is well, in the acquirement of office furniture
and fixtures, to standardize on types, or makes. There is nothing
quite so upsetting as to have a half dozen articles, each of a separate design or make.
Stationery and Supplies
Stationery and supplies include such items as pens, pencils, inks,
erasers, blank forms, books, printing, miscellaneous supplies and
storage cabinets. The tendency is strong to supply offices with
cheap pencils and expect neat work with them. You don't have to
pay an exorbitant price to get a good pencil. I refrain from
expressing my opinion of some of the chemical inks given office
workers. Personally, I prefer those prepared in the laboratory of
a reputable manufacturer.
Rules for the Preparation of Blank Forms
In the adoption, preparation and printing of blank forms, a
prominent authority gives the following rules which could be observed to advantage:
( i ) Define the purpose for which the form is intended.
(2) Carefully list all the information which the form must
record to fulfill its purpose.
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(3) Establish the proper sequence of this information, so
that the most desirable positions can be given to important elements, and all arranged for ease of recording
and reference.
(4) Determine the amount of spaces necessary for the
proper entry of the information, and decide on type,
headings, sizes and faces so as to emphasize important
points properly.
(5) Investigate forms serving similar or related purposes
and endeavor to combine whenever possible; so that by
making a number of copies at one writing, one form will
serve several purposes.
(6) Determine the most satisfactory size that will take care
of the required information to the best advantage on the
accounting machine adopted or in use.
(7) Consider the grade of paper that will insure permanency of record, satisfactorily withstand usage, clearly
record impressions and present a creditable appearance.
(8) Incorporate on the face of each form brief instructions,
showing its proper use and distribution.
(9) As much information as possible should be aligned so
as to permit a straight left-to -right writing, thus preventing excessive changing of vertical position when a
machine is to be used.
( i o) When forms are to be written exclusively by machine,
horizontal ruling should be eliminated and vertical ruling reduced to a minimum.
( i i ) All forms to be mailed should be designed for use in a
window envelope so as to eliminate addressing.
( I 2 ) Standardize.
The Importance of Standardization
Point No. 12, above, recommends standardization. A few points
on the advantages to be secured, if industry were to standardize
on the simplified invoice form will not be amiss:
( i ) It would establish uniformity of sizes conducive of ex(2)

cellent filing arrangement.
It would prevent the obliteration of valuable information
by the application of rubber stamps and riders.
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(3) It would eliminate waste in clerical effort when checking and approving an invoice for payment.
(4) It would centralize all necessary information, its placement would favor all billing equipment, and would simplify the operation of writing to the irreducible minimum.
There are a number of other good reasons to encourage industry to adopt the simplified invoice. The savings which would
result in its general adoption are so pronounced that it is hard to
understand why industry is slow in taking this step.
Should Forms Be Padded, Loose or in Sets?
The uses to be made of a form, considered in conjunction with
the frequency of its preparation, govern whether it should be
ordered padded, loose, or in sets. If the form is used frequently,
(as for instance, invoices) and a standard number of copies prepared, consideration might advantageously be given of having
these put up in sets interleaved with one -time carbon. Forms put
up in sets interleaved with one -time carbon may be purchased in
continuous folds or in individual sets. One -time carbon, when used
in sets even though it is thrown in the waste - basket after its first
use, is no longer considered a waste. As a matter of fact, sets prepared with one -time carbon have in most cases, proven to be an
economy. A prominent authority states that a five -part set form,
interleaved with one -time carbon, gives a saving over the stuffing
of the individual forms with carbon, of 41 seconds per set. Reduced to dollars and cents, if you now pay an office worker $ 2 5
per week, and require this worker to stuff sets of forms of five
parts each with carbon, this operation is costing you exactly $7.12
per werk.
The Envelope
Thought should be given to the envelopes to be used. Wherever
it is practical to do so, the outlook, or window, envelope should be
employed, as this saves time in addressing. This was previously referred to in our remarks on designing forms. Another point, see
that the envelope is suitable for its enclosure. See that it is strong
enough to safely carry through the mails without tearing. If used
for air mail, it may be possible to use a lighter weight, thereby
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effecting a possible savings in postage. We recently observed some
of our envelopes tearing at the corners. We were at first of the
opinion that the envelope was not strong enough to fulfiill its missions, but through inquiry ascertained that by buying an envelope
with a different flap, we could secure one which would carry the
glue all the way to the corners, thereby preventing the tearing in
the mail. We also found that clips have a tendency to tear envelopes. We overcame this by discontinuing the use of clips and
now fasten the contents together with small stapling wire.
A number of other small economies may be realized in forms and
printing, such as the adoption of standard type for printing, and
insisting upon the proper registration. Off - centered forms are
usually wasteful. If you buy your own plates and cuts, some of
them may be obtained in sections; so that by displacing a quarter,
or half section with another quarter, or half section, a form, to be
used for a different purpose, may thus be obtained at a reduced cost.
The proper storage cabinets for the preservation of forms and
supplies prevent waste.
We could say much more about office furniture, stationery, supplies, etc., but time forbids. We must pass on to mechanical accounting equipment. We hope the few remarks and observations
we have made may be of some help, not only in connection with
the items specified, but with similar, or related, items which present
themselves from time to time, and which compose the 287o we are
so anxious about.
Steps in Selecting Accounting Machines
After you have concluded an accounting machine would be helpful in your work, before making a selection from the various types,
the following suggestions may be helpful:
( i ) A complete survey should be made of the class of work
which it is proposed to machine, determine the source,
method used for relaying it, and its historical and statistical value.
(2) Ascertain the kind and class of reports to be prepared,
the purpose they serve and to whom they are to be sent.
(3) Consider the merit or value of the information contained
in reports, as made at present, and determine if improvement can be made in the presentation of the information.
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(4) Investigate the different types of accounting machines
and methods used by others on similar, or related, work
to enable you to determine the class of equipment which
will give you all the required information, plus.
(5) Learn from others. Visit the offices of other concerns
doing similar work, with an open mind, evaluate their
procedure with yours. This does not necessarily mean
you are going to change. The contact may strengthen
the conviction you are right. In any event, the chances
are you will be benefited.
(6) Satisfy yourself that the machine which you decide upon
can be promptly, efficiently and economically serviced.
(7) Don't trade until you are convinced, beyond a reasonable
doubt, that you are making the right bargain. Bear in
mind you may not require the most elaborate installation.
Furthermore, any installation will prove disappointing
and costly unless you are able to make the correct and
proper adaptation of the work in hand, so as to receive
the full benefit of all its advantages.

Auxiliary Equipment
Mechanical accounting equipment may be grouped into two general classes: Auxiliary and accounting. Auxiliary equipment is
equipment which may be considered as helpful in accounting work.
Accounting equipment is able, by vertical and horizontal footings
and calculations, to actually do accounting work. There is a host of
auxiliary machines, and the term used to classify them signifies
they are used as a help in accounting work rather than as a displacement of accounting effort. Some of the more common auxiliary machines are briefly discussed below:
i. Typewriters may be obtained standard, noiseless or silent,
fully or partially electrically driven, and with regular or
steel platens. Numerous devices have been perfected, giving ease of operation. Being one of the first mechanical
devices invented, it has kept to the forefront in the way of
development, and this is as it should be when you consider that each dictated, typewritten letter that you send out
costs on the average 28¢ each. Varitypes are especially
adapted to statement work and for exhibits.

958

April 15, 1936

N. A. C. A. Bulletin

Voice writing machines, where the volume of work warrant their installation, have proven their economy. An
executive of a prominent utility company is authority for
the statement, that a centralized installation in his company
reduced the stenographic force from 19 to 12.
3. Adding, listing and calculating machines, either manually
operated or electrically driven, may be obtained which will
calculate in American or foreign values, according to your
needs; and by a little cost, they may be had with cumulating total devices. Perhaps no other class of auxiliary machines has been quite as helpful to office workers. Very,
very few offices have a sufficient number of such machines
in them.
4. Check protectors, check signing machines and check issuing machines may almost be classed as accounting machines. It is almost unbelievable to learn of the human effort some of these machines will displace. My memory is at
fault here and I hope you will pardon my failure to give
statistics.
5. Duplicators may be obtained which produce copies by the
stencil process, gelatin process and liquid process. It's surprising the variety of work such machines are made to do.
Certain machines, for printing form letters and blank forms
for use, may be mentioned in this group as the work is
done at a savings in costs.
6. Addressing machines will be found economical for certain
classes of work and displace human effort.

2.

7. Telephones, teletypes and telegraph machines have come in
for their share of lightening the load of office workers. A
number of offices have found a house telephone installation
a great convenience and time saver. The teletypes are used
very extensively for order transmission as well as for messages. Timed Wire Service obtains the fastest telegraphic
service at a marked reduction in costs.
8. A mailing machine affixes the stamp and cancels it, seals
and postmarks the envelope; thereby accelerating the speed
of handling mail, both in your office and in the Post Office.
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There are a number of other auxiliary machines manufactured
for special purposes, such as change counters, payroll denominators,
cash registers, time clocks, time recorders, numbering machines,
etc., but time will not permit us to go into detail concerning them.
Types of Accounting Machines
Mechanical accounting machines broadly speaking may be embraced in four principal groups:
i.

Invoicing Machines
(a) Combination typing and cumulating machines,
equipped with special counters.
(b) Combination typing, calculating and cumulating machines, equipped with special counters and capable
of figuring discounts and giving net totals.
2. Accounting and Bookkeeping Machines
3. Split or Dual Platen Machines
Capable of preparing two or more records at one writing, consecutively numbering them and cumulating totals.
4. Tabulating Machines
(a ) Punch card.
(b) Peg board.
By the use of the invoicing machines, the operator is enabled to
write a complete invoice by name of vendee, descriptive matter,
quantity, price, amount and carry- forward accumulation of the
quantities and amounts to the close of the day's billing. Some of
them are equipped with special calculating features which automatically prove the calculation as the machine clears for each transaction. Some have flat platens, some round. With some, the operator is enabled to write on book records, as well as flat sheets of
paper.
The accounting and bookkeeping machines, with cross footing
and vertical addition features, may be used to good advantage on a
large variety of accounting work. With them, you may obtain distribution of shipments and accumulate valuable sales statistics.
Costs distribution, stores issue, and the like may be obtained to
very good advantage. With the bookkeeping machines, the user is
enabled to prepare statements of accounts at the time ledger entries
are made, and some of them are equipped with special devices, such
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as giving a signal when posting to an overdrawn account at the
bank.
The machines with split platens or dual platens may be employed
to good advantage in writing vouchers and at the same time
creating the voucher register.
Tabulating machines are used in big production of statistical and
accounting records and statements. The information to be tabulated is punched on cards. By different sorts, the cards may be
tabulated so as to give a variety of statistical and accounting information. Peg boards can be used to good advantage where an
elaborate tabulating installation is not required.
Graphs and charts are not used very extensively by accounting
organizations but they are employed, in certain cases, to very good
advantage. Most of you are acquainted with them in a general
way. They are mentioned so as to complete the list.
Some Measuring Sticks to Use With Mechanical Equipment
In a general way, let's apply some measuring sticks to the use
of auxiliary and accounting mechanical equipment:
i.

Adding
How long would it take you to add correctly a column of
figures consisting of, say 75 entries, each entry composed of nine digits?
An adding machine will do the job in one minute.
A tabulating machine will add seven such columns in one
minute.
z. Calculating
4 0 0 to Soo extensions of time tickets may be made in one
hour.
250 items on an invoice may be extended in one hour.
Calculations on 5o insurance policies may be checked in
one day.
3. Bookkeeping
loo accounts may be posted in a day, including the
preparation of a statement; insertion of new accounts
and proving the work.
2 0 0 items may be posted in one hour, without making
statement, but including the inserting of new accounts
and proving the work.
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Invoicing
4o invoices, consisting of six items to the bill, may be
written in one hour.
S. Tabulating
i,5oo full capacity cards may be punched by one operator
in a day.
4 0 0 cards are sorted in one minute.
ioo cards may be listed each minute.
1 50 cards may be tabulated, but not listed, each minute.
6. Duplicating
61 sets of five copies for each master prepared in hectograph, each set to include at least four different forms,
but of the same size, 8/ x i i may be secured in one
hour.
692 copies from a hectograph master may be secured in
one hour, straight run.
2,591 copies from stencil machine may be secured in one
hour, straight run.
In closing, I do not dare forecast, or guess, what the future in
the mechanical realm will reveal. The only statement I can safely
make is, I do not believe the surface has been scratched.
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the Carew Tower.
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in the field of accounting.
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by Host Chapter Cinci'NACA.
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