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EDITORIAL PREFACE V. 3

Ten years ago almost any contribution to the liter*

ature of accountancy would have been welcomed.

Today, however, with the increasing number of excel-

lent publications, it is incumbent upon one who puts

forth a new accounting work to justify his action.

Much more is it necessary to explain the publication

of a set of accounting books. Hence it is desirable to

state at the outset the purpose of "Business Account-

ing" and to outhne its scope and general methods of

presentation.

While many books have been published on account-

ing topics, in almost every case they are unrelated vol-

umes. In some few instances, a volume on accounting

has logically followed another by the same author, but

with these few exceptions every one published has been

written without connection with, or adjustment to, any

of those already existing. Under these conditions, the

student of accounting, to get any connected and logical

knowledge of his subject, must find one of his books

here, another there, a third somewhere else, and bridge

over the gaps between them as best he may. The proc-

ess is difficult, and the accounting knowledge he obtains

is not always well co-ordinated and logically developed.

The volumes of "Business Accounting" are intended

to meet this situation. They cannot, it is true, provide

a course of study in the sense that prescribed readings

are recommended, written answers to questions required,

and personal instruction given. Neither do they con-

iii
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stitute an encyclopaedia of unconnected and isolated

articles. Rather are they an attempt to present in

simple, non-technical language the basic principles of

account-keeping and their application to various lines

of business, together with general directions for prepar-

ing, analyzing, and interpreting accounting statements.

One who starts at the beginning of Volume I and

works faithfully through to the end of Volume IV, and

then solves the problems and examines the solutions of

Volume V, should acquire some real understanding of

the theory and practice of accounts—a knowledge that,

supplemented by experience, should enable him success-

fully to stand the test of practical work in any ordinary

business office and furnish a foundation for going as

much further into the study of accountancy as he may
desire.

It may be noted in passing that the volumes of

"Business Accounting" have been indexed in such a

way as to provide many of the features of an encyclo-

paedia, so that the person desiring the practice on a

particular point or accounting ideas of suggestive value

in particular lines of industry will be able to use the set

to advantage.

Taking up the volumes of the set in order—Volume
I presents the fundamental principles of account-keep-

ing and statement preparation. Upon these basic prin-

ciples all systems of account are built. Volume II ex-

plains the principles governing the development of the

simple accounting procedures described in Volume I

to meet the needs of more complicated and more exten-

sive systems of financial accounting. Volume III ex-

plains in much the same way how the basic principles
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have been applied to factory or cost accounting. Hav-
ing thus traced the fundamental principles into more
elaborate financial and cost accounting procedures, Vol-

ume IV treats accounting principles and practices

which are more advanced than the basic ones described

in Volume I. These advanced principles are in most

cases subject to differences of opinion, as to their nature

or application, among persons qualified to deal with

them, and it is for this reason that their discussion is

confined to Volume IV. Supplementing the illustra-

tions of accounting principles and statement prepara-

tion, there follows in Volume IV a practical discussion

of the methods of verifying accounts and statements and

of their interpretation and analysis.

The set closes with Volume V, which gives a num-
ber of problems of a practical nature, together with

their solutions. The working of these problems will

not only clarify the reader's ideas but in many cases

will provide models upon which he can base accounting

procedures and build statements to meet concrete situa-

tions arising in his own work.

The readers to whom this set will appeal most

strongly may be divided roughly into two classes. There

will be, on the one hand, business and professional men,

bankers, office managers, and other executives who feel

the need of understanding in a general way the methods

of modem account-keeping and statement preparation.

There can hardly be excuse nowadays for them to con-

sider bookkeeping methods and accounting statements

as too complicated to understand or of such slight im-

portance as to merit no attention. They need a grasp

of the subject so that they may judge for themselves



vi EDITORIAL PREFACE

whether bookkeepers and other persons who keep ac-

counts for them and render statements to them are

giving information which is accurate, adequate, and

presented in the most intelligible form. The entire

tendency of modem business and civic life is toward

more exact accounting, of which the accounting re-

quirements of the present income tax legislation are but

one indication. Any person having substantial inter-

ests at stake should be able to appraise intelligently

the stewardship of those to whom his interests are in-

trusted and the volumes of "Business Accounting" will

give him the technical information this demands.

The other class of persons to whom "Business Ac-

counting" will appeal is composed of those whose duty

it is to keep accounts and to prepare statements. They
should find in this set an inspiration and an aid to more

intensive study, which in turn will result in improved

accounting ability and an enhanced wage. The careful

and intelligent use of these books will lead beyond ques-

tion to increased power of service to employer and com-

munity.

Haeold Dudley Greeley,
Editor, Business Accounting Set.

New York City,

April 1, 1920



PREFACE

More interest is shown in cost accounting today than

ever before, especially in the United States. On every

hand, groups of manufacturers and merchants are dis-

cussing methods of figuring costs, devising uniform cost

systems, and seeking the best way of ascertaining their

manufacturing and selling expenditures. The rapid

growth and increasing complexity of modern business

and the requirements of competition have rendered a

good cost system a necessity.

The manufacturers of clay products in Ohio and Vir-

ginia are continually discussing in their association the

methods of figuring cost. The manufacturers of news-

print paper in the northwestern part of the United

States and in Canada are spending much time in at-

tempting to solve their cost problem satisfactorily. The
makers of furniture in Michigan and northern New
York met recently to discuss the best system of cost-

finding for certain specific articles of furniture. The
publishers of the Middle West at their recent convention

discussed a cost system for newspapers. In Providence

and the Attleboros, the jewelry manufacturers have

formed a special cost committee to work on their prob-

lems. The associations of the Portland cement manu-
facturers, the horticulturists, the printers, implement

makers, woolen and worsted manufacturers, and the

makers of leather belting, barrels, and boxes have all

adopted so-called uniform systems of cost accounting.

There is scarcely a trade paper, whether it be the

Bakers' Weekly, Textiles, or Printing Art, which does
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not carry articles on cost accounting. The convention

number of .practically every such paper devotes a large

amount of space to cost reports. As a whole, the trade

papers of the United States have devoted more space to

articles on cost systems during the last ten years than

has ever been given to the subject in books and other

literature. More than twenty colleges give courses

devoted entirely to cost accounting, thus recognizing the

subject as worthy of separate treatment in the curric-

ulum.

The aim of this book is to present those features of

cost accounting which are essential to every cost system

and to connect them in such a way that the student can

obtain the greatest amount of information with the least

"lost motion." Beginning with the structure of the

general accounting system and the interlocking of the

cost accounts with the financial accounts appearing on

the balance sheet, the student is carried along to the

details of accounting for material, labor, and overhead

expense, and finally to the assembling of the elements of

cost necessary to ascertain the cost of a unit of the

product. For all this the author has drawn on his lecture

material at the College of the City of New York and his

experience as a cost accountant during the past fifteen

years in various industries throughout the United States.

Sufficient illustrative examples are given and forms

presented to make clear the plan of operation.

While this work is intended primarily for students

of cost accounting, it is also designed for the use of the

busy executive who may wish to learn what a cost system

is, what it accomplishes, and how it looks in operation.

Not all cost problems can be solved within the scope
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of a single volume. The author will gladly endeavor

to answer, however, any specific questions on costs which

his readers may wish to ask. He will also appreciate

any comments, criticisms, or suggestions that may be

helpful in preparing revisions of the present volume.

D. C. Eggleston

Mount Vernon, New York
April 1, 1920
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CHAPTER I

COSTACCOUNTING IN MODERN BUSINESS

1. Importance of Cost Accounting

Accurate and efficient records are quite as impor-

tant to a business as are the charts and compass to a ship

at sea. They, too, show the location of the rocks which

menace disaster, and also the channels in which the

water is deep and safe, and they point surely and stead-

ily the course to be followed. In any large and success-

ful business the accounting department is looked upon

as one of the most important factors of success. The
larger the operations, the greater is the care that must

be taken in maintaining an adequate and effective sys-

tem of accounts. In manufacturing undertakings this

is especially true.

Among the accounts of the manufacturer none are

of more importance than those that show his production

costs. From these he learns the how and the why of

factory expenditures and is enabled to judge whether

they are normal or excessive, and, if excessive, to dis-

cover leaks and reduce expenditures intelligently. In

addition to this, they supply him with a basis for fixing

selling prices and thus give him a mastery of his own
business that nothing else can furnish.

2. Definition

Cost accounting, as the term is ordinarily used, is

the method and process of determining the cost of
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manufactured products. A cost accounting system is

a series of factory records which, when properly adjusted

to the general scheme of factory organization, enable

the manufacturer to ascertain the production cost of his

goods and the elements which go to make up that cost.

Strictly speaking, the definition just given is too

narrow. Cost accounting as a means of determining

operation costs is applicable to any line of business. In

the present volume, however, cost accounting, unless

otherwise stated, refers to factory cost accounting, or

the determination of production costs.

3. Distinction Between Cost and Commercial Accounting

Cost accounting is a branch or development of gen-

eral or commercial accounting. Though the methods

and procedure in keeping cost accounts and records are

peculiar and distinctive, nevertheless these cost accounts

and records are merely a detailed analysis of the ac-

counts kept on the general books. The accounts of the

business are classified on the general ledger and among
these are the purchase expenditures by kinds—so much
for supplies, rent, taxes, wages and salaries, and so on.

The general ledger accounts with their classifications

are maintained in order that the condition of the business

and the amount of the net profit or loss for the period

may be determined; and when this is done the factors

which have gone to make up this profit or loss may be

analyzed in any desired detail.

Cost accounting analyzes the accounts kept on the

general books in such a way as to show how the net

profit or loss has been made—so much profit or loss on

the manufacture, handling, and sale of certain kinds of
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goods. This involves the "departmentalization" of the

accounts, i.e., the distribution or division of the general

accounts so as to show the cost of operating each depart-

ment of a business and the cost of the productive work

carried on therein.

4. Function of Cost Accounting

The chief function of cost accounting is to ascertain

and record the actual cost of each job or unit of product.

In doing this under any effective system the following

supplementary functions are performed

:

1. A cost basis is established upon which selling

prices can be fixed with intelligence and

safety.

2. The comparative profits of different lines of

manufacture are clearly indicated, thus en-

abling the manufacturer to establish a sound

selling policy.

3. Comparative costs for different periods are ob-

tained, standards of work are established, and

any actual losses of labor or material are dis-

closed. A standard of efficiency for work-

men, machines, and the factory organization

as a whole is laid down, and the changes neces-

sary to increase efficiency and to decrease pro-

duction costs are indicated.

4. Perpetual inventories of raw material, work in

process, and finished goods are set up and

maintained, and in this way the factory in-

vestment in material and also labor are con-

trolled.
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5. Costs as an Aid to Price-Fixing

Bad results are to be expected and usually follow

when the selling price of a product is fixed without accu-

rate knowledge of its cost. A price based on guesswork

or "practical experience" is almost sure to be either too

high or too low. In one case it is unfair to customers,

in the other to competitors. In either case wrong prices

are ultimately injurious to the man who makes them,

and not infrequently lead to disaster. Every business

man, therefore, whether he be a manufacturer or a mer-

chant, owes it to himself, to those interested in his busi-

ness, and to the trade he represents, to know the costs of

his products before fixing their selhng prices.

It is not generally realized how injurious to the pros-

perity of a particular trade may be the ignorant compe-

tition of manufacturers who do not include every element

of cost in their selling price. During a time of commer-

cial depression a manufacturer may deliberately resort

to price-cutting in order to secure the business required

to keep his organization intact. He must perhaps

operate for a time without profit in order to operate at

all. In such case he does so with intent and a full knowl-

edge of what he is doing. Not infrequently, however,

ruinous competition comes from a manufacturer who
cuts prices below those of his competitors because he

does not know what his costs are. Then he not only loses

money himself but he becomes a menace to the entire

trade.

6. The Cost System as an Indicator of Profitable Lines

Manufacturers who do not keep accurate costs some-

times manufacture lines which yield little or no profit
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or which entail actual losses. Not infrequently, also,

they push less profitable or unprofitable lines because

they do not know that other lines are more profitable.

The lack of departmentalization in the accounts permits

general averages to hide weak spots. The result of this

is that the profitable departments or lines carry the un-

profitable ones. Experience shows that this is today the

greatest source of leakage in many businesses. Losses

may be occurring daily through the sale of unprofitable

lines, but until every line is made to stand on its own
feet, the management may be in complete ignorance of

the fact.

Such an instance is exemplified by the experience of

a well-known manufacturer of food products—a con-

cern dealing in candied citron and lemon and orange

peel. The candied citron sold much more easily than

the other lines and finally, as a measure of supposed

efficiency, the sales force was instructed to push the

"easy seller" and to let the candied peels go as they

would. At the end of the year the profits were so un-

satisfactory that a cost accountant was asked to make
an investigation. An analysis of cost showed that while

the peel was sold at a good profit, the citron was sold at

a narrow margin, for the reason that a larger portion

of the fruit was lost in manufacture than had been sup-

posed. A new scale of prices was then introduced, and

all the products were pushed, with the result that the

narrow margin was soon turned into a good profit.

7. The Cost System as an Aid to Efficiency

All things are relative, even in business. There can

be no absolute standard of measurement. We cannot
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say absolutely that a workman can turn out so many
pieces per hour and no more. At any time a quicker

workman may surpass the record, or a better workman
may devise more efficient methods. The efficiency of

workmen, or of departments, or of plants is therefore

measured solely by comparing present performances

with those of the past, or by comparing one workman or

department or plant with another, or with those of rival

enterprises.

A properly devised cost system enables such com-

parisons to be made. Thus, for example, a company
operating a number of silk mills closely scrutinizes the

cost per yard of producing Georgette crepe in all its

mills to see that the figures are approximately the same.

Again, if a workman in a shoe factory does not turn out

so many soles from a side of leather, or cut so many
parts for uppers from a hundred square feet of calfskin

as previous records prove to be possible, an investigation

is made. It may be that the cutter is careless, or the pur-

chasing department may have been negligent in its se-

lection of calfskin. The record of past performances

estabhshes a standard by which to measure present per-

formances. If the present performance exceeds the

past, a new standard may be established.

Throughout all factory operations involving pur-

chasing, stores-keeping, the use of material, the utihza-

tion of labor, the control of expense, and so on, similar

standards are necessary to measure "performance."

Without them the yield obtained from material may de-

cline, the labor cost of production may rise, or the oper-

ating expense may be too high. "Preventable waste"

may occur at every point.



COST ACCOUNTING IN MODERN BUSINESS 9

It is an axiom of factory management that 100%
efficiency is never attained in any plant. In spite of

vigilance and ceaseless efforts, losses arise in every

manufacturing enterprise from waste of material and

labor, as well as from failure to utilize space and

machinery to the best advantage. It is the function of

a cost system to trace these leakages to their sources.

The ideal in every plant, of course, is the elusive

100% efficiency just referred to, which implies that the

plant is being operated to capacity at the lowest possible

cost. To approximate this ideal as nearly as possible,

every producing unit and every productive operation

must reach a certain standard day by day and expenses

must be kept down to the lowest practicable mark. This

requires the specific and accurate information that only

a good cost system can supply. Its records show what

is being done in every department of the factory at any

time, and the figures it provides can be presented in such

detail and in such combination that they show any de-

sired phase of operation. The efficiency of the plant

can be measured period by period, either as a whole or in

detail, by individuals, by departments, or by processes.

The combinations are limitless and can be made to fur-

nish any operating figures that may seem desirable to

the management.

8. The Perpetual Inventory, Its Uses and Advantages

An essential feature of any accurate system of cost-

finding is a perpetual or going inventory. This is an

inventory or record of stores or any other property on
which additions or withdrawals are noted at the time

they are made, so that the stores or other property on
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hand at any time are revealed by the records without the

actual count of a physical inventory. Where such in-

ventories are maintained, the cost accountant can tell

just what stores are on hand, just what work is in proc-

ess, and just what finished goods are in stock awaiting

sale or other disposal, without turning from his books.

The perpetual inventory, in showing this, shows many
other things of importance such as the monthly con-

sumption of stores, the cost value of work in process, the

monthly output of finished goods, etc.

The advantages of the perpetual inventory are no-

table. In addition to those enumerated it permits the

closing of the books at the end of each month without the

necessity of taking a physical inventory until the end

of the fiscal year. This short cost period (Chapter II,

§ 5 )
permits of monthly statements which give a knowl-

edge and close touch of the business that can be secured

in no other way.

As illustrating the practical value of the perpetual

inventory an experience of two very large corporations

manufacturing a common product may be cited. Each
of these in turn was asked to state the earliest date on

which delivery could be made on a large rush order. One
concern lacked a modern system of records. Although

it got at once into telephonic communication with its

different plants, and had its whole corps of superintend-

ents on edge looking up data and reporting conditions,

two days elapsed before it was able to give a positive

reply. The second concern, equipped with a modern
accounting system, had merely to consult its inventory

record. Ascertaining in this way the conditions in each

of its plants, it gave a decisive reply within half an hour
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from the time the inquiry was made, and secured the

order before its competitor had worked out a delivery

date.

A perpetual inventory system makes it possible to

operate the plant efficiently with a smaller investment in

material, thereby reducing carrying charges, and at the

same time it furnishes a valuable aid to intelligent pur-

chasing in that the consumption of material is accurately

recorded. It makes a check on material accounts pos-

sible, and enables costs to be proved. The chief advan-

tage of the perpetual inventory, however, when it is part

of an effective modern system of cost accounting is that

it enables the office at all times to keep in close touch

with the factory and to control it—a wonderful ad-

vantage under any circumstances, but particularly valu-

able when a business is under the stress of competition.

9. When the Cost System Is Necessary

In a small factory a formal cost accounting system

may be of no great importance if the proprietor can

keep in close personal touch with every detail of admin-

istration and carry all necessary data as to costs in note

form. There will come a time, however, in any growing

concern when its operations pass beyond the direct indi-

vidual observation and control of any one man. Then.

whoever is in control, if he is to keep himself properly in-

formed, must depend upon a system of periodic reports

which will summarize and present the operating data of

the factory in such form that any deviation from eco-

nomical and efficient production is clearly shown. Such

reports are possible only when a reasonably effective

cost system is in operation.
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A cost system is necessary also to enable the individ-

ual manufacturer to compare his cost figures with the

average or standard figures in his trade or industry. It

is to this end that more than thirty leading manufactur-

ers' associations have adopted uniform cost systems.

When members in the same line formerly tried to com-

pare costs, wide variations were found in their figures

due to different methods of calculating costs. Thus, the

tendency is not only for every business of any size,

whether manufacturing or mercantile, to adopt a cost

system, but for cost-keeping methods of each industry

and each line of business to become more and more uni-

form.

10. Process Method of Cost-Finding

While simple in theory, the practical determination

of costs becomes increasingly difficult as the processes

employed increase in number and complexity and as

manufacturing variations take place. A factory engaged

in the production of ice illustrates a simple method of

finding costs. Here it is only necessary to charge the

factory with the material and labor consumed, and

overhead for a given period; to keep a record of the

tons or blocks of ice produced during the same period;

and to divide the total cost of production by the num-
ber of tons or blocks of ice produced to determine the

cost of each unit. As one ton or block of ice is ex-

actly like another, an average price accurately repre-

sents the cost of a single unit. Here the method is

simple because the product is simple and homogeneous,

and the procedure is known as the "process" method of

cost-finding, because the cost of the process as a whole
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is recorded on the books and records. ( See Chapter IV
on this subject.)

11. Job Order Method of Cost-Finding

Assume, however, that a factory is engaged in the

production of many different kinds of candies and sweet-

meats; that the costs of the ingredients range in price

from a few cents to several dollars per pound; that

some are wrapped in tin-foil and packed in expensive

ribbon-tied boxes, while others are put up in simple car-

tons. It is clear that the division of the total factory

expenditures by the number of pounds that expenditure

produced, while giving the average price per pound,

would result in a meaningless figure so far as the cost of

any particular lot is concerned. To ascertain this cost

with accuracy, it is necessary to follow the various lots

through the factorj^ keep separate records of the ma-

terial and labor consumed in the manufacture and pack-

ing of each, and charge each lot with sufficient overhead

to insure the equitable apportionment over production

of the total overhead for the period. Given the cost of

a lot of a certain kind of product, the cost per pound
can be readily determined. This procedure is known
as the "production order," or "job order" method of

cost-finding because production is divided into a number
of different jobs or orders the cost of each of which is

shown separately on the books. ( See Chapters IV, V.

)

12. Complexities of Cost-Finding

If, now, the factory is charged with all current ex-

penditures and credited with the cost of the various lots

produced as recorded on the individual lot records, it
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follows that the debits exactly equal the credits if

it is assumed that there were no debit balances at

the beginning of the period and that all expenditures

for the period have been consumed in completed manu-
facture. In practice, however, this is never the case

as no factory can be operated continuously with profit

on a hand-to-mouth policj. Raw materials and sup-

plies must be purchased often far in advance of pres-

ent requirements, a quantity of partly finished product

must always be in process (unless the factory "cleans

up" and closes down) , and expenditures for rent, taxes,

insurance, coal, and a hundred and one items of supplies

are made not for current needs as they arise but some-

times for a year or more in advance. All this makes for

complexity. Not only must the disposition, i.e., the

consumption, of these expenditures and the value of

the inventory items be clearly and correctly shown on

the books, but the accounts must be kept in such a way
that after all expenditures have been debited to the

factory work in process and subsequently transferred

to the finished goods after completion of operations, the

accuracy of the figures may be proved by comparing the

book inventories with the values of the stores, goods

under way, and finished stocks on hand.

The simple principle of charging the factory with

all expenditures arising from manufacture and credit-

ing it with the cost of the finished goods underlies the

method of keeping the accounts in every cost system.

It will, however, readily be seen that the system of cost

accounting may vary from a few simple accounts kept

to classify the factory expenditures into their elements,

to a complex method of apportioning numerous items of
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expenditure among a hundred or more departments

and over several thousand articles, orders, or jobs.

REVIEW QUESTIONS

1. What is the difference between cost accounting and financial

accounting?

2. What one characteristic is peculiar to the accounting system of

nearly every enterprise where a cost system is in operation?

3. What motives usually actuate a business, man in introducing

a cost system?

4. Why is it that the average manufacturer or business man can-

not determine his costs accurately?

5. What are some of the ills that may result from ignorance con-

cerning costs ?

6. ^^^ly should competitors use a uniform basis for their cost

determinations ?

7. How can a cost system indicate leaks in a business enterprise?

8. Give an illustration of how a cost system helped to bring to

light a leak.

9. How can cost records serve as an aid to increased efficiency?

10. What purpose do perpetual inventories serve?

11. At what stage in the development of a manufacturing enter-

prise should a cost system be installed?

12. What is the difference between the process and job order

method of cost-finding?



CHAPTER II

ELEMENTS AND PRINCIPLES OF COST
ACCOUNTING

1. Elements of Production Cost

In every manufacturing operation, three elements of

cost are involved

:

1. Material

2. Labor

3. Expense

Material and labor together constitute what is known
as "prime cost"; material, labor, and expense, the total

cost. No matter what the product may be, these three

elements of cost enter in.

A gold ring is to be fashioned for a lady's finger, or

a steam shovel is to be constructed to cut a canal. In

either case, material must first be provided : gold for the

ring; iron, steel, and wood for the steam shovel. Labor

must then be engaged—the skilled services of the gold-

smith for the ring ; workmen of every grade from the ap-

prentice helper to the expert metal-worker for the steam

shovel. In addition, for both, manufacturing space must

be provided; tools must be furnished; records must be

kept ; and light, heat, power, and many other incidental

requirements must be supplied—all these constituting

expense.

As already stated, the essential function of a factory

cost system is to furnish complete information as to the

16
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cost of each of these elements of production as consumed

or employed in the manufacture of the product, and to

apportion this cost against each unit of the product.

2. Direct and Indirect Charges

In the manufacture of any article or product, most

material and labor and occasionally some of the expense

items are consumed so directly in the make-up of that

particular articl? or product that the cost of these may
be determined and charged direct to that particular

article or other product with much accuracy. Such

charges are termed "direct charges." On the other

hand, there are certain material and labor charges as

well as many expenses which are so general in their

nature that they cannot be charged directly to a specific

article or product, but must be apportioned over the out-

put, the charges to each unit being only approximately

accurate. Such items are known as "indirect" charges

and form the third element of factory cost, i.e., expense.

Direct and Indirect Material Charges. The wood

and hardware used for trimming which go to make a

desk can be charged directly to the order for that par-

ticular desk, and are therefore a direct material charge.

The manufacture of the desk, if carried on within a

wood-working plant, involves the use of coal to heat the

plant and to supply power, oil to lubricate the ma-

chinery, and nails, screws, varnish, etc., for the proper

finishing of the product. Such material cannot be

charged readily against any one desk and is, therefore,

usually treated as indirect material or supplies and as

such charged to the product as "expense." It is some-

times the case, however, that a manufacturer prepares
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schedules—based on tests if necessary—showing the

quantities of miscellaneous materials or supplies used on

particular products, in which case such items are figured

as a direct charge.

Direct and Indirect Labor Charges. In the manu-

facture of this same desk certain workmen are employed

in cutting, planing, and finishing the lumber of which

it is made. This work is directly applied to the product

and as such is "direct labor." Certain other workmen
are employed in keeping the factory buildings clean,

firemen and engineers are necessary for the operation of

the machinery, and foremen and superintendents are

engaged to direct and supervise. This labor cannot be

charged directly to a particular desk, and is therefore

"indirect labor."

Direct and Indirect Expense Charges. Direct ex-

pense seldom arises and is of little importance in cost-

keeping. The following case will illustrate. Workmen
are sent out from the factory to install a heavy piece of

machinery in a city a hundred miles away. They arrive

at their destination but find that parts of the mechanism

have been so injured in shipment that they have to be

replaced. The parts are shipped, but pending the ar-

rival of these new parts the men can do nothing, yet

their time runs on and their expenses must be paid.

This lost time and the expenses connected therewith are

charged direct to that particular job as direct expense

even though the greater part of it represents labor time.

Indirect expense charges, on the other hand, occur

in every manufacturing operation, and their equitable

distribution over production is always difficult. Some
common examples are as follows

:
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Indirect Charges

Indirect Material: Indirect Expenses

All material that cannot be Rent

charged directly Interest

Supplies Taxes

Small tools, etc. Insurance

Indirect Labor: Maintenance

Watchmen, janitors, etc. Depreciation

Supervision Light

Inspection Heat

Factory clerks Power

Experimental work, etc. Oil, etc.

Indirect charges are also termed overhead, burden,

or merely expense, and include every manufacturing

cost properly chargeable against production with the ex-

ception of direct material and direct labor.

3. Cost Determination

The cost of any manufactured article, as stated, is

made up of the cost of the three elements—material,

labor, and expense which includes all indirect charges.

Direct material costs are usually simple, requiring

only the charge for material actually consumed. Labor

costs, while still comparatively simple, are more difficult

of determination, owing to the fact that labor does not

go into the specific order in the clean-cut way in which

material usually does. Thus, a single order may pass

through many different processes and departments and

through many different hands. It may be worked on

steadily until completed, or it may be continued at many
different times. It may be worked on alone, or in con-

nection with other jobs, or it may fill in time between
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jobs. All this makes for complexity. Under any of

these circumstances, however, the problem is usually

merely one of careful timekeeping, and is therefore

capable of accurate solution.

It is in the determination and distribution of expense

that the chief inaccuracies and most of the difficulties in

both the theory and practice of cost-finding occur. Ex-
pense comprises a large part—sometimes the greatest

part—of manufacturing costs. It is always present in

results, but is not easily traceable itself; it is multifari-

ous in its origin but united when applied as a burden on

production costs.

4. Illustrative Items of Cost

The following chart of cost accounts* is a further

illustration of the complexity of the expense charge.

This shows the items composing the manufacturing cost

in the paper pulp industry, these items being classified

under the three heads of material, labor, and expense.

It is interesting as showing the very great preponder-

ance of expense items.

CHART OF COST ACCOUNTS

I. Direct Material II. Direct Labor

Wood Manufacturing labor
Sulphur only

Pyrites

Limestone

Lime

Soda

(I -}~ II =^ prime cost)

• Adapted from the report of the Tariff Board on the Pulp and News Print Paper
Industry.



ELEMENTS AND PRINCIPLES 21

III. Expense

orks Expense: 2. Fixed Charges:

(a) Supplies (a) Depreciation

Pulp stones Buildings (annual

Felts (wood, can- rate)

vas) Depreciation and

Wires, belting Obsolescence of

Screen plates Machinery (an-

Lubricants nual rate)

Fuel (coal, wood) (b) Fire Insurance

(b) Water Power (c) Taxes (excluding

(c) Repairs and Main- federal corpora-

tenance (materi- tion tax, as this is

als, labor) a direct tax on

(d) Direct Labor profits and not a

(e) Administrative Ex- manufactur-
pense chargeable ing cost)

to Manufacture

(f) Miscellaneous Op-

erating Expenses

(g) Accident Insurance

(h) Hauling and Stable

(I-!-II-f III= total cost in bulk at works)

The determination of the material and labor cost per

pound of paper pulp produced during a given period

is a simple procedure. Records are kept of the quanti-

ties of the six kinds of raw material listed above with-

drawn from the stores-room for the manufacturing needs

of the current period. The purchase price of these ma-
terials (plus the cost of delivery to the factory) divided

by the number of pounds of pulp produced gives the

material cost per pound. The total pay-roll for the

period divided by the same production figure gives the

labor cost per pound.
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The expense or overhead cost is not so readily ascer-

tained. The value of the supplies consumed during the

period, like the value of the material, is readily arrived

at. A nice discrimination is required, however, to deter-

mine in what proportion the administrative expense is

chargeable to the cost of manufacturing and to the cost

of selhng; or what charge should be made to production

for the wear and tear on buildings, machinery, and

equipment; or how major repairs, made as much for the

benefit of future production as for present, should be

treated. The expenditures to date for these numerous

items of expense must be clearly shown. Furthermore,

the books must show both the proportion consumed in

factory operations and the departments or divisions of

the factory which are responsible for or benefit from the

expenditure. While all this adds to the difficulties, yet

the division and subdivision and departmentalizing of

accounts is imperative if the cost accounting is to serve

its dual function of ascertaining and controlling costs.

Obviously, the greater the detail in which the causes

which lead to or create expenditures are analyzed, the

greater the degree in which they can be controlled.

5. The Cost Period

Accurate cost accounting to give cost information as

and when it is wanted is a modern development. In

former years the manufacturer waited until the end of

the fiscal year in order to determine his costs and his

profits. At that time an inventory was taken and the

cost of the product was determined with more or less

inaccuracy. Such procedure does not meet modern re-

quirements. If production costs vary, the fact must be



ELEMENTS AND PRINCIPLES 8S

known, and known quickly, and the cause of the varia-

tion must be discovered. Accurate, up-to-date costs are

necessary as a basis for price-fixing—whether competi-

tive or otherwise—and price-fixing cannot wait on an-

nual inventory-takings.

To meet these requirements the annual cost period

has been replaced by a much shorter period in modern

accounting, usually a monthly or a four weeks' period.

At the end of the period accounts are balanced, and from

them a statement is prepared in such detail as is re-

quired, showing the stores on hand, the work which is

still in process and the costs which have accumulated

thereon, the work which has come out of process as

finished goods and the cost of the work. A statement

of loss and gain and a balance sheet are then prepared,

showing just what has been accomplished during the

period. The advantage of this short period with its fre-

quent complete showing of factory conditions is obvious.

It is highly desirable that the cost periods be ad-

justed so as to coincide with the pay-roll periods. The

most approved practice when employees are paid weekly

is to have the calendar year divided into quarters of

thirteen weeks each, beginning with a five-week period

followed by two four-week periods, or to have the year

divided into thirteen periods of four weeks each.

6. Stores—Work in Process

The term "stores" covers supplies and material of

every kind used in the factory. When material is taken

from stores to be used in the manufacture of any product

or article and work is begun on this material, it becomes

"work in process" or "work in progress." As work in
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process passes through the factory, labor is expended on

it, more material may perhaps be used in it, and ex-

penses of various kinds are incurred in connection with

its transformation from raw material into the finished

article or product. As long as any factory operations

are required for its completion, it is still "work in

process."

7. Finished Product—Finished Parts

When work in process is completed, i.e., when it has

gone through all the factory operations necessary to

convert it into the desired article or product, it becomes

finished product or finished goods. It is then ready for

sale, and, if not sold at once, is transferred to stock.

The factory, as such, loses interest in it from the mo-

ment it passes out of the work in process stage.

Finished parts are those which are fully completed

as parts but which are used in the manufacture or as-

sembling of a complete article, as the parts of a watch

or a sewing machine. These finished parts may be

manufactured for sale to other concerns which assemble

the complete machine, in which case they are, when ready

for sale, treated as "finished goods." If they are to be

used or assembled within the establishment, they are,

when completed, regarded as material and placed in

stores, just as they would be if purchased outside.

8. Manufacturing and Trading Costs

The records of purchases in a trading business in

which the unit costs of the goods may be ascertained

from the invoices are obviously much simpler than the

records of production in a manufacturing business in
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which many more factors need to be taken into account.

Methods which might be adequate for a mercantile or a

trading business are entirely inadequate for a manu-
facturing concern. The difference between the cost

problems in the two cases becomes evident when the sell-

ing price of an article, is analyzed into its constituent

parts, as follows:

1. Materials 1 1 Total

2. Direct Labor [Prime Cost I ^^^^^^^

8. Manufacturing Overhead Expense I Cost

4. General Administrative Expense

6. Selling Expense

6. Profit

Total Cost

of Making

and Selling

A mercantile business is not concerned with the

factory cost, because it buys its merchandise in a manu-

factured state. The accounts of the trading business

have therefore to deal with but four elements in deter-

mining its selling price, i.e., cost of merchandise pur-

chases, general administrative expense, selling expense,

and profit, and are obviously much simpler than those of

a manufacturing business which must deal with six.

REVIEW QUESTIONS

1. What is the main function of a cost system?

2. Differentiate between direct and indirect charges.

8. Name several items properly chargeable to indirect expense,

4. What purpose is served by a minute classification of the items

making up the cost of a commodity?

6. In what way is a monthly financial statement related to a cost

system ?

6. Does a trading concern need a cost system?
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CHAPTER III

ROUTINE OF COST ACCOUNTING

1. The Cost Mechanism

The routine of cost-keeping will vary in almost every

factory. Differences in product, in conditions, and in

methods make it impossible for one plant to adopt suc-

cessfully the procedure of another. Through it all, how-

ever, there runs a thread of uniformity. Where costs

are kept at all, there must be a certain essential cost

mechanism which in a more or less complete form func-

tions as a part of every manufacturing operation,

whether for repairs, construction, or the conversion of

material into finished product. The more important

elements of the cost mechanism in a job order factory

are given below. The formalities found in a job order

plant in connection with issuing production orders and

drawing material on requisitions are to a large extent

dispensed with in a process factory.

1. An authorizing order, technically known as

the "Production Order," which starts work,

i.e., puts the particular job "in process."

2. The "Material Requisitions," which are orders

for the material needed and on which are re-

corded the cost of the material as a charge

against the particular job.

8. The "Time Tickets," which record the cost of

labor as a charge against the particular job

on which it is expended.
29
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4. The "Expense Distribution Sheets," on which

are brought together the overhead expenses

of the factory so that a calculation can be

made of the amounts to be distributed to non-

productive and productive departments and

finally over each job.

5 . The "Cost Sheets," on which the costs of the ma-

terial, labor, and expense of each job are

brought together and combined to secure the

total cost of that job.

Other auxiliary forms and records are used in cost-

finding but those given are the essential records of the

cost accounting mechanism for a job order factory.

In a small repair shop, for instance, where formalities

are reduced to a minimum, most of these records are

found in some form. For example, an umbrella is

brought into a repair shop to have the old cover replaced.

The proprietor may perhaps turn it over to a workman,

telling him what to do. These instructions constitute a

production order.

Possibly, on examining the umbrella, the workman
finds a rib broken and the ferrule missing; also he may
not have the proper quality of silk to replace the cover.

He makes a memorandum of what is required and hands

it to the proprietor. This is a simple form of material

requisition.

When the work is finished, the workman hands the

proprietor a memorandum of the time he put in on the

job, which is in effect a time ticket. To the cost of this

time, the proprietor adds the cost of material and, if he

is at all experienced in costs and price-making, adds a

percentage adequate to cover overhead expense. The
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cost data so secured give him, in effect, a cost sheet, and

the costs of labor, material, and expense added together,

plus an allowance for selling expense and profit, give

the proprietor the selling price—in this case his charge

for repairing the umbrella.

2. Production Orders

The call for factory operations may spring from dif-

ferent sources. Perhaps the factory operates steadily,

the output being sold as fast as it is turned out, perhaps

the customers or salesmen send in their orders and the

product called for must be made to order; or certain

lines of stock may be nearly exhausted and a fresh sup-

ply is necessary; or some new design or new line of

manufacture is about to be undertaken.

Whatever may be the nature of their origin, how-

ever, all productive factory operations in a job order

factory are set in motion by means of written orders,

termed "Production Orders." Certain other forms of

factory activity, such as the care of buildings and re-

pairs, which do not go directly into production, are in

many factories started or authorized by means of

"Standing Orders," or, as they are sometimes called,

"Standing Expense Orders."

A production order is a written order authorizing

and giving more or less complete instructions for the

manufacture, usually within a stated time, of a certain

number and kind of articles, as 100 automobiles of a

particular type and size, or for some specific job, as the

printing of a catalogue or poster.

There is no uniformity of practice as to who author-

izes the production order. In a small plant the proprie-
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tor, or superintendent, or foreman might initiate it. In

a larger concern some one of the corporate officials may
control factory operations and authorize production

orders, or this control may rest with the board of direc-

tors, while the actual order would probably be issued by

the planning department or a planning clerk.

OPERATORS CHAKfGE TIME TO NO.

MANUFACTURING ORDER SLIP

Date of M.O.S. Completed.

Source cf Order_

Customer

Description

Layout

Cutting

Ruling

Composition

Job Press

Cylinder Press

Bindery

IMPORTANT

TViree samples must be filed in ttiis envelope »(ti«n omJer

is complete.

SHIPPING INSTRUCTIONS

Form 1. Production Order—Job-Printing House

The form of the production order differs materially

in different factories. In some it is little more than a

brief order to produce certain articles. In others it

gives full details as to the required product and its con-
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struction. Sometimes it specifies the materials required.

Sometimes manifold orders are so arranged that one

copy is a production order, another copy a requisition

for material, while a third copy becomes ultimately

the final cost sheet. A simple form of production

order used in a job-printing house is shown in

Form 1.

Several copies of the production order are usually

prepared. One copy is retained in the accounting de-

partment; one goes to the factory—probably to the

superintendent or to the foreman of the department in

which the production activity begins ; one will go to the

clerk who keeps the cost sheets. If the article or product

is to go through several departments, a copy may be

sent to each of the department heads.

Production orders are numbered consecutively and

by means of this number manufacturing costs are easily

charged to the proper order. Every requisition for ma-
terial, every cost sheet, time card, and all other records

or reports relating to the particular order will always

bear the order number so that the accumulating costs

involved may be properly charged thereto.

In the ordinary "job order" factory, the foreman

usually has a number of "issued" production orders on

hand waiting to be put "in process," and, unless some

higher authority has prescribed to whom they are to go

and the order in which they are to be taken up, he may
use his discretion as to which workman or workmen he

will give a particular production order and just when
work shall begin. Before giving the production order

to the workman, the foreman will probably note the ma-

terial required and make out the necessary requisition.



34. COST ACCOUNTING PROCEDURE

He may then turn over to the workman both the order

and the requisition.

3. Requisition for Material

The "Requisition for Material" (Form 2) is an

order for material required for a particular job. The

requisition always bears the number of the production

order for which it is issued. In some cases where the

items of material required are numerous, or where de-

tailed instructions as to material are necessary, the requi-

sition takes the form of a "Bill of Material," which is a

detailed statement of the material required for the par-

ticular job (see page 135).

STOCK
REQUISITtON ' Na

wYork la
POSTED

•^"^

ISSUED BV

(Vlivcr tn .,. Kir
1

MARKS QU*JinTY UNIT ITEM WEIGHT PRICE AMOUNT

Ex.

storage and Ins. Cxoires

And ohiiffe.

fOODS BROTHERS COMPANY

1b be WeigheA hf fW

1

Form 2. Requisition for Material

When the workman receives his production order

and requisition for material, he procures the necessary

material from the stores-keeper, usually surrendering
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hib requisition in exchange. He is then ready to begin

work. Further requisitions for material may be needed

from time to time as the work progresses. These he

usually procures from the foreman, again securing the

requisite material from the stores-keeper. All the ma-

terial used is charged against the job, the requisition

furnishing the needed information as to quantity and

cost, and supplying the number of the order to be

charged.

4. Time Tickets

The "Time Ticket," "Time Card," or "Time Re-

port" (Form 3) is a more or less detailed statement of

the manner in which the workman has expended his

time. The method of keeping time varies materially in

Order No. Operator^ No. Date Approved l^

Quantily Descriplion

OPERATION

6 Ya 'A % 7 /4 'h % 8 /* J4 % S) A Vz % 10 Va ^ Va 11 A A */.^ 12

1

12 'A 'A % 1 'A 'A % 2 A A ?i Ii A 'A % 4 'A %. ?i 5 A A 'A> 6

1 1 1 1 1 1 1 III 1 1 1 1 1 1 1 1 1 1 III
Hours Piece5 Rate Value

Form 3. Simple Form of Time Ticket

different factories. In some cases the "in and out" rec-

ords of a time clock are sufficient. In other cases, where

the workman devotes his time to several different jobs
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in the course of the day, such a record would be inade-

quate. A more detailed statement of how his time has

been expended then becomes essential to accurate cost-

keeping. Again, individual job cards may be used to

report the time expended on each order, or one time

ticket may show the time put in on several jobs. In all

caseSj however, the time ticket should show the number
or numbers of the job or jobs upon which the workman's

time has been expended.

On the accuracy of the time report depends the accu-

racy of the labor costs. The time tickets should show

the actual number of hours expended on each order or

chargeable to some expense classification. From these

tickets are obtained the information necessary for mak-

ing up the pay-roll, the data for figuring the labor cost

on each job, and also the amount chargeable to overhead

expense for indirect labor. To sum up, the time tickets

turned in by any one workman should give his complete

time history so far as the factory is concerned.

5. Expense Distribution

The expense items which cannot be charged directly

against a particular product are distributed over the

production departments, which in their turn charge the

products passing through them or upon which they

work, in proportion to the amount of work done. The
distribution of expense over departments, and of the

department expense totals over the product, is one of

the most technical phases of cost accounting, and is dis-

cussed in detail in subsequent chapters. For the present

it is sufficient to say that the distribution of the overhead

expense items over departments is made on an "Ex-
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pense Distribution Sheet" (Form 4) and that the

method of distributing the department totals over pro-

duct is determined by the circumstances in each case.

The expense distribution sheet furnishes the necessary

analysis of the expense as a basis for calculating the

charges to product.

The expense distribution sheet is kept either by the

cost clerk or by the accounting department. The items

entered on it are derived from various sources—from

material requisitions for indirect material, such as

brooms, dust-cloths, soap used for washing windows,

and tools for general use ; also from time tickets for in-

direct labor, such as janitor service, trucking, and gen-

eral clerical assistance. Other items such as rent, depre-

ciation, and taxes come from the general books of

account.

6. Cost Sheets

The cost sheet is individual to the particular job, i.e.,

each order must have its own cost sheet bearing its num-
ber and showing the charges accumulated against it. The
cost sheets—often called the "cost ledger"—are usually

kept by the cost clerk in the accounting office. After a

job is finished, the cost sheet for it is summarized and at

the end of each month a total is made of the cost of all

jobs finished. The cost sheets in a process factory,

which are operated in connection with the general book-

keeping system, analyze the factory expenditures each

period according to kinds of product.

A simple form of cost sheet used in a jewelry fac-

tory is shown in Form 5.

As requisitions for material come in showing the
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material used on a particular order, and as time tickets

accumulate showing the time expended on this order,

the cost clerk enters these items on the cost sheet

bearing its order number. To these charges he adds

the proper expense charge based on rates determined

from previous experience. When the operations on the

particular order are completed and all charges against

it are entered on the cost sheet, he totals the detailed

charges to find the manufacturing cost of the product.

When the manufacturing operations on an order

are completed, the "work in process" becomes "finished

goods." The cost of these finished goods is taken from

the cost sheet, and the figures thus obtained are charged

off the factory records and entered on the stock books

under "Finished Goods," "Stock," or "Finished Mate-

rial."

REVIEW QUESTIONS

1. Name the main features of any cost system.

2. "N^'hat function is served by production orders?

3. How is production usually set in motion?

4. How is the issue of material controlled?

5. What time records are needed in a job order cost system?

6. In what way is the pay-roll system related to the time tickets

used for cost work?

7. From what main sources does the information regarding over-

head expense come?

8. How is a cost sheet operated?

9. What is the accounting procedure when the manufacture of

the goods is finished?



CHAPTER IV

COST ACCOUNTING METHODS—SIMPLE
PRODUCTS

1. Order and Process Methods

For cost accounting purposes, as already stated,

manufacturing methods may be broadly divided into two

classes

:

1. The order method, or job order method, under

which goods are made in distinct units or lots

so that an order may be followed through and

identified from start to finish.

2. The process method, under which production is

in bulk and operations are almost continuous,

one lot of the product following another so

closely that the lots cannot be distinguished.

There is a marked difference in the finding of costs

under these two methods. Under the order method a

record is kept for each order throughout the manufac-

turing process, and the costs are charged against the

order as they are incurred.

Under the process method this cannot be done be-

cause there are no distinguishable units other than the

output for the run or for the cost period Therefore the

only practicable method of finding unit costs is to divide

the cost of the run or the period by the output of the run

or the period, in pounds, barrels, or whatever the unit

may be.

41
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The output of a printing plant or of a clothing fac-

tory illustrates the manufacture of goods under the job

order method. A production order is made out in the

first case for each order for printing ; in the second case

for each lot of coats, trousers, vests, or overalls. In both

cases the orders give full manufacturing instructions,

and in both instances several hundred orders may be in

process and in various stages of completion at any par-

ticular time. In its journey through the plant or fac-

tory, the identity of each one of these orders must be pre-

served so that the instructions relating to its production

may be followed. This continuous identification enables

the costs incurred by each order to be charged against

that order as the work on it proceeds.

On the other hand, when work is handled in bulk, as

in a copper smelter, or in a factory making twine or

breakfast food, there is generally a steady inflow of ma-

terial and an equally steady output of finished product.

It is obviously impossible to tell where one lot ends and

another begins. The identity of any particular lot of

ore, bale of hemp, or bushel of wheat is lost in the mass.

Costs cannot be charged against any unit of product but

only against the total production for the period. These

various charges for the period must be lumped together

and divided by the total product to give the unit costs.

If, for instance, the total smelter costs on copper ore for

a month were $13,500 and 150,000 lbs. were produced,

the smelter production cost, ascertained by dividing the

period cost by output, is found to be 9 cents per lb.

It may be noted that the determination of costs under

the job order method involves the use of "overhead

rates.'* These rates are used to compute the expense or
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overhead to be charged by each department to the prod-

uct worked upon in that department. Rates exist only

in order factories because only under the job order con-

ditions of manufacture is it necessary to figure the over-

head cost on each production order. In a process

system the overhead, like the labor cost,, is the same for

each unit of production per process. Usually when a

manufacturer speaks of his overhead as being a certain

rate, one knows that an order cost system is in operation.

But when a manufacturer talks about the overhead cost

per ton, barrel, pound, or other unit, it is evident that he

uses a process cost system.

2. Process Costs—Routine Processes

Where a factory makes but one kind of product and

this product passes through more or less routine proc-

esses, the work proceeds automatically and the cost rec-

ords are few and simple.

For instance, in a flour, paper, or cotton-weaving

mill, where but one kind of flour, paper, or cotton cloth is

made, the same kind of work goes on day after day and

month after month ; the duties of the workmen are clearly

understood and each man knows what he has to do with-

out waiting to be told ; the material is uniform and the

quantity used is sufficient to keep the mill operating to

the desired capacity; also all labor in a department is

devoted to the processes of that department. In such

cases it is obvious that formal production orders are not

needed, material requisitions may be dispensed with, and

labor reports may be in total.

Where such conditions prevail, production is usually

controlled by means of production reports submitted at



44 COST ACCOUNTING PROCEDURE

regular intervals. A report of this kind is illustrated by-

Form 6, the weekly production report of the spinning

department of a cotton mill. This report gives a sum-

mary of the departmental pay-roll for the week, the out-

put, in pounds of yarn produced, and the amount of

waste. Expenses chargeable against the department are

not included in the report but are taken from the gen-

eral records. The sum of these two costs, labor and ex-

pense, divided by the number of pounds of yarn pro-

duced during the week, gives the "conversion cost" per

unit which is the manufacturing cost alone, exclusive of

the cost of raw material. The addition of material cost

per unit to conversion cost obviously gives the total cost

of the product per unit.

This production report, combined with a statement

of the number of bales of raw cotton used, gives all

the information the manufacturer needs to judge of the

efficiency of the spinning department. The same kinds

of reports are used in other departments of the mill.

When such reports are dated, numbered, and placed on

file with the cost sheets on which are summarized the

total costs, they constitute a most valuable comparative

statement of the production costs of different periods.

The same simplicity of routine is found in mining

and similar extractive industries where the ordinary ac-

counting records, with certain additional information,

furnish most of the cost data. Here again, no formal pro-

duction order is necessary and the reports of output and

material cost, together with the labor and expense

charges incurred by each department or process, as

shown by the ledger accounts, cover all the requirements

of a process cost system.
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SPINNING DEPARTMENT PRODUCTION REPORT

For VJf.f.U Ending

SUMMARY OF PAY-ROLL

Number of

Employees
Occupations

Hours
Worked

Amount
Earned

Remarks

Overseer

Second Hand

Roving Man

Oiler

Elevator Man

Spinners

Doffers

Spooler Tenders

T»/isters

Warpers

YARN PRODUCED

Spun Spooled Twisted Warped

TOTAL

WASTE

Waste Lbs. Remarks

Spooling

Twisting

Warping

Sweepings

Lapping and Roving

By

Overseer

Form 6. Weekly Production Report—Process Costs
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The manufacture of bricks illustrates the simplicity

of process costs. Operations begin with the digging of

clay from a clay bank or pit. No production order is

necessary. The men working under the direction of a

foreman dig each day as much as they can. Those into

whose hands the clay comes after it is dug know what to

do with it without the instructions of a production order.

If more clay is wanted, the foreman is notified and more

men are put at work in the clay pit. Reports of the

quantity of clay dug and the wages paid enable the prog-

ress of production to be followed daily and weekly, and

these reports together with any other cost expenses taken

from the ledger give the cost department all the data

needed to compute the cost per ton of the clay dug. The
cost of molding the clay into bricks and baking it in a

kiln is arrived at in connection with a report of produc-

tion by an equally simple segregation of the correspond-

ing costs on the books. In short, whenever production

is carried on in bulk by processes, the homogeneity of the

output makes production orders with detailed instruc-

tions unnecessary and the routine of production with its

attendant cost records is corresponding simple.

3. Process Costs—^Varying Processes

Whenever the output is of such a nature that spe-

cial instructions are needed as to kind or quantity, fore-

men must be notified in writing, and, if more than one

kind of product is made within a cost period, a system

of records must be installed to compute the cost of each

kind. Assuming, for example, that the spinning ma-

chines of a cotton mill are occupied now with one kind

of cotton yarn, and now with another, every time a
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change is made it will be necessary to notify the foremen

of the kind and quantity of the new product required

—

such notification usually being made by means of a num-
bered production order. Under these conditions the

records are still comparatively simple, because only one

kind of product is made at a time and all the factory

activities during that time are concentrated on the one

thing.

4. Process Method vs. Order Method

Where the runs of an output such as yarn occupy

less than the cost period, it is obvious that costs might

be found by the order method, using a cost sheet and all

other order records for each lot of yarn. It is, however,

usually simpler to employ the process method where it

is practicable, since all that is then required for the de-

termination of the conversion costs is a statement of

wages paid, expenses incurred, and the output of the dif-

ferent products during the period, together with a record

of the time each was in process. The total wage and

expense costs for the period divided among the various

products in proportion to the time each occupied the

manufacturing machinery gives the total conversion cost

of each kind produced. The total conversion cost of any

product divided by the number of units produced gives

the unit conversion cost. Under such conditions no spe-

cial cost records are required to show with what work
employees have been occupied, or for what purpose raw
material has been withdrawn from stores, since all labor

payments and all material withdrawn during the time

that any particular kind of product is in process are

chargeable against that particular product.
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5. Combined Order and Process Method

As stated, where production flows on in an endless

stream the process method is usually employed, often

without any formal production order. While a record is

kept of all expenditures that affect costs, these costs are

not determined or applied to the product until "after the

event," or, in other words, at the end of the cost period.

On the other hand, under the order method production

is strictly controlled by means of orders of various kinds

which are issued before the work begins, and the cost in-

curred by each order follows that particular order so

closely that its actual cost to date may readily be deter-

mined at any stage of its progress.

In an order system, however, goods are sometimes

manufactured under conditions which closely approxi-

mate those of a process factory— the similarity of

method being due to the large quantity of goods of the

same kind covered by the production order. In such

cases costs are found by the process method. For ex-

ample, in the manufacture of bolts, screws, nuts, and

similar articles, the product is turned out by the million

by means of automatic machinery. Because of frequent

changes made in the kind and size of the products, pro-

duction is controlled by means of the usual production

order, but because of the quantity and homogeneity of

the lots, the cost of the product is usually determined by
the process method.

A product of this kind, e.g., a standard size of screw

or bolt, is generally a stock product and is rarely if ever

made in quantity on a customer's order. The foremen

of the screw machine departments are furnished with

production schedules showing the number of thousand
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gross of each article that must be dehvered to the stock-

room during a certain period of time—usually from five

to ten days. The foremen report on the output from day

to day so that the superintendent can see whether the fac-

tory is keeping up to its schedule of production and

decide when to change the kind of product. Naturally,

the length of time for which a department is kept run-

ning on any particular production order depends upon

the current demand for that particular product.

Costs for the order are figured for the period during

which the screw machines or any part of them have been

occupied with that order. Under these conditions of

manufacture, one operator usually attends to half a

dozen machines and his labor in reality forms part of the

overhead of the department. Where all machines in a

department are engaged on one product, the labor cost

for the period, plus expense, divided by the output,

gives the unit conversion cost. When screws of two or

more kinds are being made on the various machines, the

expense must be distributed among the machines so as

to ascertain the proportion applicable to the different

products. This distribution presents no difficulty when,

as is usually the case, the screw machines in any depart-

ment are all of the same type. The resulting figures are

of course only the conversion cost, and to this must be

added the cost of the material to give the total cost of

the finished product.

6. Order Method of Production

The routine of production grows in complexity as

the product varies in substance, weight, design, and the

number of its parts. Process products are usually uni-
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form and for the most part of one substance. Paper

pulp is transformed into rolls or sheets, clay into bricks,

cotton into yarn, sisal into rope, and if the units of a run

or of the whole output for any period are of the same

size, shape, and substance, one cannot be distinguished

from another. All such units can then with safety be

considered to have consumed an equal quantity of ma-

terial, labor, and expense, per process, and costs are

merged and distributed equally over production.

The routine of production begins to take on the na-

ture of an order system, with its special material and

labor records, when the product, though still of the same

substance, begins to vary in weight and design. The

output of a foundry furnishes a good example. The

same casting metal flows from the cupola but the cast-

ings may vary in both weight and shape. Production

orders are now required to indicate to the foremen how
many castings of a certain kind and weight are to be

made. If the only difference between the various cast-

ings is in their weight, cost-finding is still simple, for the

cost of each order can readily be found by multiplying

its weight (in pounds) by the cost per pound of the

cupola charge and adding the foundry cost. This foun-

dry cost is obtained by dividing the cost of molding and

core work by the pounds of good castings produced.

It frequently happens, however, that some castings

are niore intricate in design than others and in conse-

quence more time is required to prepare the cores and

molds. At once the production system becomes compli-

cated, not only by the necessity of recording the differ-

ences in the core-maker's and the molder's time as

applied to different orders, which must be charged to the
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orders accordingly, but also by the necessity of charging

orders with overhead expense in proportion to the length

of time each occupies the operating activities of the foun-

dry. This elaboration of routine and records involves

the keeping of job time tickets and the computing of

an hourly expense or overhead rate in the core-making

and the molding departments, so that direct wages can

be charged to the different orders and expense be dis-

tributed over them equitably.

The method by which the manufacturing details of

such orders are taken care of in a foundry is shown on

the production order of Form 7. This production order

is sent first to the foreman of the pattern room to inform

him of the kinds and numbers of the patterns wanted

and when they are required. It then goes to the foundry

where the patterns are to be delivered. The date of de-

livery of the patterns appears on the coupon attached

to the production order. This coupon is torn off when
the core box and the patterns reach the foundry, and is

returned to the office as notice that the order is about to

be put into process. This comparatively simple type of

production order furnishes every instruction which is

required by the foundry up to the shipping point of the

order.

^ REVIEW QUESTIONS

1. Distinguish between the two methods of cost-finding.

2. Give three examples of industries where the process system is

applicable and three to which the order system is best adapted.

3. What kind of cost system is best suited to the requirements of

the extractive industries?
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4. What kind of cost system is best adapted to the needs of a

shoe factory: paper box factory; lithographing establish-

ment; barrel factory; sole leather taimery?

5. How is production controlled in a process factory?

6. Illustrate how costs are figured in a process factory.

7. What kind of cost system is suited to a foundry?

8. What kind of cost system would you install in a laundry, a

green house?



CHAPTER V

COST ACCOUNTING METHODS—COM-
POUND PRODUCTS

1. Order Cost Accounting

The cost accounting methods so far outhned and

briefly considered are used in connection with the manu-

facture of products in which the raw material is, for all

practical purposes, but a single substance, as cotton,

paper, pulp, iron, and the like or substances of like kinds

and uniform quality. The procedure becomes more com-

plex when the finished product requires the use of differ-

ent kinds or qualities of material. It becomes still more

so when the product itself varies, as where different kinds

of soap, paint, or fabrics are made, or where the produc-

tion details of each job or lot may vary, as in a machine

shop or a furniture factory.

Under such conditions production must be started by

the issue of a production order giving in more or less de-

tail all the needed working instructions; material must

be withdrawn from stores by requisitions ; labor must be

closely tied up to the order to which it belongs ; expense

must be equitably prorated over the various jobs of the

cost period, and for each job these costs must be com-

bined to find its total production cost. To accomplish

all this, the routine of production must be expanded to

include a complete cost-keeping system. The so-called

mechanical and assembling industries belong to the

order class.

64
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2. Combination Production Orders

In some simple types of industry the instructions of

the production order indicate with sufficient clearness the

materials required ; or if the materials to be used are few

in number and capable of concise description, the details

may be entered on the production order as a guide when
requisitioning material.

When the cost requirements of the product are sim-

ple, the office copy of the production order is sometimes

so arranged that not only material used but its cost as

well may be entered thereon. In addition, provision is

made for entering labor costs as they accrue against the

job, and finally for the entry of the expenses chargeable

to that order. This office copy of the production order

then shows the complete cost history of the job it puts

in process and becomes in effect a cost sheet.

3. Combined Production Order and Cost Sheet

A factory making men's straw hats furnishes a good

example of the method of combining the essential cost

instructions and records with the production order. Al-

lowing for the general differences in sizes and shapes, the

straw hats sold by one hatter look much like those sold

by every other. If it were possible to manufacture each

shape and size in sufficiently large lots to enable custom-

ers' orders as they come in to be filled from the stock on

hand, both cost and production routine would be greatly

simplified. Almost every retail hatter, however, has his

own special requirements- One wants his hats with a

distinctive sweat band or lining ; another wants his name
stamped on the band and has his own ideas about width

of brim, height of crown, etc. These differing require-
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merits entail the manufacture of a large number of lots

differing only in details. Under such conditions it is a

problem to co-ordinate properly the production and the

cost system while at the same time employing the fewest

possible number of forms compatible with clearness and

accuracy of instruction and record.

Varying forms are used by different establishments

to accomplish this end. The combined production order

and cost sheet shown in Form 8 is a good example. To
make the production order which carries working in-

structions to the different departments serve also as the

vehicle for collecting costs, five copies of the order—du-

plicates as to the upper part—are issued under the same

production order number. Three of these are shown in

Form 8. The two forms omitted serve a purpose similar

to that of the requisition (Form 8a), which requisitions

specified material from stores, with provision for the re-

turn of any not used and a statement of the cost of that

consumed. Though at the first view the forms may seem

complicated, the entries which furnish the cost of an

order are in fact simple.

When a customer's order is received, all necessary

working instructions are typewritten on the five forms

at one operation by means of carbon paper—the nec-

essary details as to quantity, size, style, etc., being en-

tered in the various blank spaces in the headings

provided for this purpose. The detailed instructions are

of a more or less technical character and are omitted

from the forms shown here. The upper part of each

form tells the operatives of each department exactly

what to do, exactly what materials are required, and

serves also to requisition the material from stores. The
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lower part of each form, on the other hand, is conven-

iently arranged for assembling the costs of the order as

they accrue.

The cost of the material used for "plait," "trimming,"

and "tip," as required by the cost summary sheet (Form
8c), is taken from the three copies of the order

which serve as requisitions for material. The "tip work"

which is done outside the factory is priced on its own
sheet (Form 8b). The labor on the various operations

through which a straw hat passes in the making is paid

for at piece rates, while the burden or expense is distrib-

uted in accordance with the method used in the particu-

lar factory. In this way the cost summary sheet collects

the cost of the whole order and totals it in the summary
column.

The special feature of the manifold system above

described is the provision for giving at one writing the

data of the production order on the various forms used.

4. Production Controlled by Coupon Order

The routine of production in a shoe factory repre-

sents a further stage of complexity occasioned by the dif-

ficulty of computing the cost of material and by the

numerous processes through which the product passes.

A pair of shoes is said to undergo more manufacturing

operations than any other machine-made article sold

within its range of price.

When a customer's order is received, say for twenty

cases of shoes of various kinds, a production order,

known in the industry as a "Shoe Tag" (Form 9a) is

made out for each case of shoes wanted. The upper part

of the tag or "Workroom Ticket" gives full details as
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No DATE PAIR
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Form 9. (b) Labor Summary (reverse of
Shoe Tag)

to style, the quantity being understood to be one case for

each ticket. The lower part of the ticket consists of cou-

pons—a coupon for each operation in its due sequence.

Most of the productive labor in the making of shoes

is paid for at piece rates—a definite rate being paid for

each operation performed on a given number of parts or

semi-finished shoes. Therefore, the coupons attached to

the workroom ticket serve three useful purposes

:

1. Furnish operatives and manufacturer with a

record of work done.

2. Serve as vouchers for the payment of wages.
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3. Serve as a record of the labor cost to be charged

to orders.

Furthermore, as the tag accompanies the work and

as a coupon is detached for each operation finished, the

foreman is kept informed of its progress, since the num-

ber of coupons still attached to the tag represent the

operations that have yet to be performed before the order

is completed. The piece-work prices are entered on the

coupons attached to the tag.

The back of the ticket, as illustrated in Form 9b,

provides a place for the operatives to enter their clock

numbers, dates, and pairs worked on, at the time they

tear off coupons. This information is needed for the

benefit of the foreman when investigating defective

work.

5. Procedure under Coupon Order Method of Production

Ordinarily each shoe tag or workroom ticket (Form

9a) calls for one case of shoes and as many tags are made

out as there are cases in a customer's order. The reason

for thus splitting up production is to make the work flex-

ible, so that each department can be supplied with the

right number of tags to keep it busy. After the tags are

prepared by the production clerk, they are placed in a

box or holder where they await the attention of the su-

perintendent of the factory, whose business it is to issue

them.

The "uppers" of the shoes are prepared in one de-

partment, the soles in another, the two are combined in

a third, the heels are attached in a fourth, and so on.

Each morning the superintendent selects sufficient or-
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ders for a full day's work for all departments; the pro-

duction capacity of each, measured in cases, being

approximately the same. This is designedly so, as un-

equal capacity would result in unbalanced operation,

some departments lacking work while others would be

overcrowded.

When the day's orders have been selected, they are

entered on a "Day's Work Sheet," representing one

day's work for all departments. This is made out in

manifold so that each operating department may have

a copy.

The work laid out goes to the department perform-

ing the first operation and must be completed that day,

so that the following day it may be passed on to the next

department. If at the end of the day a department has

failed* to finish its schedule, either it must be completed

by overtime work, or the uncompleted orders are struck

off that department's day's work sheet and added to the

sheet of the next day. After all the tags or orders on a

department's work sheet are finished and checked off, the

sheet and tags—with the coupons belonging to that de-

partment detached—are returned to the superintend-

ent's office.

In this way a close watch can be kept on the progress

of orders day by day, by departmental operations and as

a whole, and work can be fed to the departments in quan-

tities equal to the maximum capacity of the factory.

Should any department fall behind in its working sched-

ule, this fact is automatically brought to the attention of

the management. This scheme of scheduling produc-

tion can be used to advantage in almost any standard
product factory.
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6. Estimated Costs

An interesting feature of shoe manufacture is the

method of ascertaining the material charge—a method

which is in general use in industries where the material

cost of the same product may fluctuate, sometimes

widely, on different orders. The accurate calculation in

advance of the actual cost of the leather to be used in

any particular lot of shoes is practically impossible, as

the skins vary in size and price and any carelessness in

cutting, or work spoiled from other causes, at once adds

materially to the cost of material and falsifies the cal-

culation. To meet this situation, the shoe patterns are

measured and in this way the approximate quantity of

leather required for a certain number of pairs of shoes

of a given size is obtained. The cost of this leather is

estimated at an average price based on experience and a

knowledge of leather prices, and this estimated cost is

charged against the order regardless of the actual cost

of the leather used.

This method gives a standard uniform price for ma-
terial upon which prices to customers may be based with

a fair degree of safety. It also gives a check against

waste of material and against any carelessness or ineffi-

ciency in the cutting up of the skins, since the requisi-

tions for material will at once show the real cost of the

leather and enable a comparison to be made between the

real and the estimated costs.

The estimated cost of the leather may or may not

equal the actual cost of the leather used, but the varia-

tion, so far as the particular case of shoes is concerned,

is not important. Its selling price was fixed when the

customer's order was accepted and cannot be varied to
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meet fluctuations in the price of materials. For this

reason, it is not important to charge any variation of

material cost against a particular case of shoes.

But differences cannot be ignored. The requisitions

for materials will show just what the leather costs. A
cost which is higher than the estimate but which is clearly

due to a rise in the price of skins, does not directly con-

cern the factory. If the higher price is permanent, the

price of the shoes must be advanced or the margin of

profit will be lessened, and the problem is one for the

management. If, however, the higher price of the shoes

is due to waste of material or to spoilage, it of course in-

dicates carelessness and inefficient work in the factory.

As the material cost is estimated and the labor cost

(based on piece rates) is also known in advance, the cost

department can figure the total cost of any order as soon

as the specifications are drawn. When the shoe tags and

material requisitions relating to a particular order are

received in the office, the actual figures can be compared

with the estimated figures. Any rise or fall in actual cost

can be noted and, if it is an increase, it is easily traced

either to the higher price paid for material, to defective

material, to accidental losses, or to inefficiency in han-

dling material.

Any difference between the estimated cost of mate-

rial and the actual cost as shown by the requisitions for

material is adjusted at the end of the cost period on the

general ledger by means of a "Loss and Gain on Esti-

mate" account, which is debited with the actual material

cost and credited with the estimated cost of the material

used. Any excess on the credit side of the account shows

the amount charged in excess of actual cost, while any



METHODS—COMPOUND PRODUCTS 65

excess on the debit side shows the amount by which the

actual charges have increased above the estimated cost.

7. Estimating Cost Systems

There are many industries in which the routine of

production corresponds in its essential features to that

of shoe manufacturing. The "needle" industries, for

example, pay for at least part of the work at piece

rates and find it practicable to estimate the material costs

from the cutting patterns before production begins.

Similar methods are used in industries where the small

intrinsic value of the product makes it impracticable to

find the costs on orders or lots of goods separately—the

cheap jewelry, notion, and leather goods industries being

cases in point. In these trades most of the productive

work is paid for by the piece, and this cost as well as the

material cost can be estimated with fair accuracy. In-

stead of splitting up production into a number of small

units, as in the shoe industry, costs are first estimated on

large quantities and records are kept of the actual ma-

terial and labor cost incurred in manufacturing these

quantities. This method controls wastage and encour-

ages efficiency by setting standards above which costs

are not expected to rise. Incidentally, this method
greatly reduces the work of the cost department.

The limitation of the system of estimating costs is

found in the fact that as costs are usually obtained by

groups or classes and not by items, the unit costs cannot

be analyzed and it becomes difficult to trace the cause

of fluctuations to individual costs if the actual cost of a

group or class proves to be higher than the estimated

cost. ( See Chapter XXVI.

)
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8. Cost-Finding for Multiple Parts Products

The manufactured articles so far considered, though

they may vary in substance, weight, and design, have one

thing in common—in their finished state either they con-

sist of one piece or they are made into one permanent

article by the assembling of a few simple parts. This

simphcity of design permits instructions to be issued for

their manufacture as a whole. When, however, an ar-

ticle is made up of several distinct parts, the cost of each

part or lot of parts is usually obtained separately, as the

utility of the figures so obtained is far greater than if

only the cost of the article as a whole were found.

A machine, for instance, may contain hundreds of

parts, some of these parts may be forged, others cast,

others cut from the bar or sheet, and on each of these

parts many kinds of machine and hand operations may
be performed. If a production order were issued for a

dozen such machines,, it would be comparatively simple

to find their cost if no effort were made to determine the

cost of the different parts. Cost-keeping requirements

could then be covered by recording the value of all stores

withdrawn for the order, the amount of direct labor

chargeable against it, and the proper proportion of over-

head expense. This would give the total cost of the

dozen machines from which could be determined the cost

price of each machine, and if the machines were sold at

a reasonable advance over this cost a satisfactory profit

on the dozen machines would result.

But suppose it is found that the machine cannot be

sold at a profit because its cost is altogether too high.

The "lump sum" cost figures would then be compara-

tively worthless in determining the possibility of cutting
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down the manufacturing cost. The labor cost may be

$500, but fifty workmen may have been engaged in the

manufacture of the machine; some of them may have

been inefficient, but this cannot be determined from the

record. The material may have cost $400, but the record

does not show that the many different materials were

bought at a fair price, or that there was no undue waste

or misappropriation.

Moreover, if the cost of one of these machines is com-

pared with that of another made in a former period,

there exists no adequate basis for the comparison. The
machine of the first period may j^erhaps have cost $900

and that of the later period $1,000, but it would be im-

possible to say just where and why the higher cost of the

second machine was incurred. It might be found, on in-

vestigation, that the difference was in the labor charge,

but the mere fact that* the labor cost was $500 on the

first machine and $600 on the second, though of value

in itself, would not give the detailed basis for determin-

ing the labor cost differences that the situation requires.

For this the detailed cost of each component part is

essential.

9. Component Parts Orders

When parts are made in quantity and placed in

stores for later use in assembling complex mechanisms,

they are manufactured under an independent production

order and when completed are placed in general stores

or "finished parts" stores. When the more complex

mechanism is to be assembled or constructed, its produc-

tion order is issued and the finished parts are secured by

regular requisition.
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When, however, a complex mechanism is to be

manufactured in lots—the component parts manufac-

tured and the machine assembled—a main or master

production order is issued for the mechanism as a whole

and suborders are issued for the component parts.

These component parts orders bear the same order num-
ber as the main production order. When the parts are

completed, instead of going into stores, they are routed

to the assembling room where they take their place in

the make-up of the complex mechanism.

During production the shop routine through which

one of these component parts orders passes is exactly

the same as that involved in the manufacture of any

single-part product. The cost of each different part or

lot of parts is found separately on its own cost sheet, and

the total cost of the complex mechanism is arrived at by

adding together the cost of its parts. It is obvious that

under this plan any desired detailed statement of the

cost of any of its parts or any combination of parts can

be obtained without difficulty.

10. Complex Production

In a factory manufacturing a complicated mechan-

ism, such as an automobile, the number of parts runs far

up into the hundreds or even thousands, and a score or

more of supplementary records may be needed to con-

trol the flow of material and the parts of processed work
from one department to another and to regulate produc-

tion as a whole. All this, together with the keeping of

detailed costs, involves a bewildering complexity of rec-

ords. Through it all, however, are always to be found

in some form the factory production orders, giving the
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necessary working instructions; stores requisitions or

material sheets, giving the required material and its cost

;

shop time tickets or piece-work slips, giving the labor

cost; expense sheets, distributing general overhead; and

a job cost sheet summarizing the total cost of the par-

ticular order.

REVIEW QUESTIONS

1 . What kind of production and cost system best meets the needs

of a hat factory?

2 . Outline a good method for checking piece-work.

8

.

How is the production of each day's work controlled in a shoe

factory ?

4. How are leather costs estimated on shoes?

5 . How are variations in material costs controlled in shoe factories ?

6. What purpose is served by estimating costs?

7. How can cost estimates be controlled?

8 . What is the production routine in assembly industries ?

9. How are costs figured in assembly factories?
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CHAPTER VI

FINANCIAL AND COST ACCOUNTS

1. Financial Accounting and Cost Accounting

The comprehensive term usually applied to the ac-

counting for a trading concern is "financial" accounting;

that applied to the accounting for a factory is "cost" ac-

counting. As a matter of terminology the distinction

is not accurate, because a non-manufacturing business

can and should determine certain costs, e.g., cost of

purchases, cost of selling, and cost of administering the

business; and the manufacturing business must keep

the usual financial records as well as its cost records.

The distinction would be more clearly defined by term-

ing the cost records of factory activities, "manufactur-

ing cost accounting."

The cost accountant employs the usual double-entry

method of recording. In the case of both financial and

cost accounting, ordinary accounting principles and

procedure are adapted to the special needs of the par-

ticular business. If a particular kind of article is pur-

chased for a mercantile establishment, its accounts

merely record the facts in regard to the purchase and

sale of the article. If, however, raw material is pur-

chased for a manufacturing concern, the cost accounts

go much further. They show the stock on hand, how
much has been used in the production of a definite quan-

tity of goods, and in which departments it has been con-

sumed. How necessary this kind of information is for

73
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the proper management of a business and how complex

the keeping of cost accounts becomes, will be realized

from the fact that in one well-known and highly organ-

ized industrial plant of this country, there are 158 dis-

tinct departments, in each of which accounts are kept,

the total of these departmental accounts aggregating

over 3,000.

2. Cost Accounting for Trading Concerns

Most trading organizations run their accounts with-

out an attempt to charge and distribute costs to definite

units of goods sold or on the basis of service given.

Nevertheless, an examination of their profit and loss

statement when the accounts have been kept on the

double-entry basis, will show that a fairly accurate cost

analysis may be made. When this analysis is developed

to a point where it shows the cost of securing, handling,

or selling a certain unit of merchandise, it becomes cost

accounting as truly as if the enterprise were a manu-

facturing company.

3. Manufacturing Cost Procedure

The cost, or factorj^ records are only an adjunct to

the general books of account. They are kept for the

purpose of analyzing the production costs. Materials

are sent from the stores into the factory. An inven-

tory record of them, which may be designated as an

"in process" record, is kept both in the factory and in

the general office. The record in the general ledger

controls that of the factory ledgers. The goods which

result from the manufacturing processes consist of a

certain amount of material that went into process, plus
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a certain amount of labor and expense. A record must
be made of the labor costs incurred at each step or stage

in the process of manufacture, and a fair proportion of

the overhead must be added to the material and labor

costs, so that when the selling price is fixed the complete

costs will be taken into consideration. A finished goods

inventory record both in the factory (in detail) and in

the general office (in total) is made after the manu-
facturing processes are completed.

The whole matter of the control of the cost accounts

on the general ledger hinges upon the proper mainte-

nance of running inventories, each representing the cost

value of goods on hand in various stages of comple-

tion in the factory, so that at any time by closing the

records the true financial condition may be ascertained

without the necessity of a physical inventory. A
physical inventory is still taken periodically for the pur-

pose of checking the accuracy of the book inventories

and for the purpose of preparing annual financial state-

ments.

4. Factory Records Controlled by the Ledger

As already stated, the manufacturing cost of every

product consists of the cost of the raw material used in

its production, the cost of the labor expended upon it,

and all expenses incident to the transformation of the

raw material into the finished product. Raw material

is the beginning, and finished goods the end of factory

operations.

In the routine of production between the beginnmg

and the end the material is worked upon in various ways

or, as technically stated, is "in process." While in proc-
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ess, its value is enhanced by labor, power, heat, tools,

equipment, supervision, etc., expended upon it, and until

it emerges as "finished goods" these active charges

steadily add to its cost. When the work in process is

finally transformed into "finished goods," the only fur-

ther costs that accrue against it are the charges for

storage, insurance, etc., until the goods are sold, when
the final charges for selling and delivery complete its

active accounting history.

Material is thus found in three stages in the routine

of manufacture as

:

1 . Raw material

2 . Work in process

3 . Finished goods

Corresponding to these three stages the factory rec-

ords are divided into the following three groups or

classes:

1 . Those which present an inventory record of raw

material and supplies.

2. Those which present an mventory record of

work in process.

8. Those which present an inventory record of the

finished product.

There is usually a factory ledger in each of these

groups, each ledger being controlled by an account on

the general ledger. These ledgers are

:

1 . The stores ledger, which records the receipt and

the withdrawal of the various kinds of

material.

2. The cost ledger, which records the income and
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outflow of work in process and shows the

charges accumulated on this work while it

is in process.

3 . The stock ledger, which records the income and

outgo of finished goods.

The stores and stock ledger forms are illustrated by

Forms 10 and 11. These ledgers generally consist of

files of index cards so that the items of stock may
readily be referred to and classified in any desired way.

The cost ledger is usually composed of the file of current

job cost sheets on which the charges for material, labor,

and overhead are entered as incurred and subsequently

summarized.

There may, of course, be many accounts in each of

these ledgers. A hundred or more kinds or qualities

of raw material may be carried in stock, and an account

must be kept with each; many different orders may be

in process at the same time, and each must have its

own individual cost sheet; the kinds of finished articles

may be numbered by the score, and each kind must have

its own account.

5. General Ledger Controlling Accoimts

If the factory accounts were kept only on the fac-

tory ledgers and not coupled with and kept in check

by controlling accounts in the general ledger, they would

be little more than memoranda—very useful and even

necessary, but falling far short of their full utility. Ac-

cordingly, in every modem cost system, controlling ac-

counts are maintained on the general ledger which sum-

marize the detailed accounts kept in the factory ledgers.
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Both sets of accounts record the transformation of raw
material and supplies into work in process and then

into finished goods.

The controlling accounts in the general ledger which

correspond with and summarize the accounts of a proc-

ess or job order factory are as follows:

1. Stores account (termed also "Raw Material"

or "Material") which summarizes the receipt

and withdrawal of material and supplies

during the period.

2. Work in Process account which records for the

period work coming into process, the charges

accumulated on work in process, and work
going out of process in the shape of finished

goods.

3. Finished Goods account which records for the

period the receipts (from the factory) and

withdrawals (by sale or otherwise) of finished

goods.

These three inventory accounts summarize and con-

trol the accounts of the three factory ledgers mentioned

above. When these general ledger accounts are closed,

their balances give respectively the value of all raw ma-

terial and supplies, of work in process, and of finished

goods on hand at the end of the period. As these bal-

ances represent current assets, their figures are included

in the balance sheet or financial statement of assets and

liabilities under the head of inventories.

Periodically the balances to each of the various stores

accounts must be checked by means of a physical inven-

tory in order to prove the book figures.
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REVIEW QUESTIONS

1 . Distinguish between financial and cost accounts.

2. What relation do the perj)etual inventory records bear to the

cost and financial accounting system?

8. Name three subsidiary ledgers in a cost system. How are they

controlled.''

4 . What entries are made when material is used in a factory on the

regular product?

5. What entries are made when goods are finished in a factory

and delivered to the finished stock clerk?

6. What entries are made when goods are sold?



CHAPTER VII

ENTRIES TO GENERAL LEDGER
CONTROLLING ACCOUNTS

Order Method

I. Raw Material

Debits: At the beginning of the cost period, the

total value of the inventory of raw material and sup-

plies, which may be obtained by taking the balances of

all the accounts upon the stores ledger, must agree with

the total balance of the controlling Raw Material and

Supplies accounts in the general ledger (comprehen-

sively termed "stores accounts") . This inventory might,

of course, be taken by actual count, weight, and measure,

but unless this physical inventory is desired for the pur-

pose of checking, the inventory used is merely the sum
total of the balances of the stores ledger accounts or the

balance of the controlling stores account or accounts, as

the case may be, in the general ledger.

The method of securing the respective debits to the

stores ledger and general ledger stores accounts is sim-

ple. As invoices of goods purchased are approved for

payment and are entered in the voucher record, or on

the purchase journal,* all that pertain to raw material

and supplies are entered in one or more "Raw Material"

or "Supplies" columns and the monthly totals shown by

• For discussion of voucher records see Volume I, Chapter XXII, and Volume
II, Chapter XI of "Business AccountinET." For purchase Journal, see Volume I,

Chapters XVIII and XXI.
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the footings of these raw material columns are posted

directly to the debit of the controlling stores account or

accounts in the general ledger. JNIeanwhile the details

which make up these monthly totals for the general

ledger are taken from the invoices covering purchases

as these invoices come in and are entered, item by item,

on the subsidiary stores ledger. If the work is accurate,

the purchase items entered daily on the factory stores

ledger must, of course, when totaled, equal the charges

made in total to the controlling account from the voucher

record or the purchase journal at the end of the account-

ing period.

In addition to the cost of the goods, the accounts with

stores on both the stores records and the general ledger

must be debited with the freight charges on incoming

goods.

Credits: When raw material is requisitioned and

issued for manufacturing purposes, it enters the work

in process stage and on the cost sheet of the factory

ledger is debited against the order, the process, or the

department in which it is to be used. On the stores

ledger it is credited at once to the proper raw material

account. At the end of the month, or other cost account-

ing period, a summary of the withdrawals for manu-

facturing purposes is compiled from the stores requisi-

tions and this total is credited on the general ledger to

Raw Material and debited to Work in Process control-

ling account or accounts.

At the end of the cost period after the postings have

been made, the balance of the general ledger account

with stores represents the value of material and supplies

on hand and must, if the entries have been made accu-
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rately, equal the total of the detailed balances in the

factory stores ledger.

The following illustrative entries show concisely the

various debits and credits to a general ledger Raw Ma-
terial controlling account.

Raw Material

Jan. 1

Balance (Inventory at

beginning of period) . . $ 6,000.00

Jan. SI

Purchases 15,600.00

Freight and Express (on

incoming material) . .

.

568.64

$22,168.64

Jan. 31

Work in Process $12,968.64

Balance (Inventory at

end of period) 9,200.00

$22,168.64

2. Work in Process Account

Debits: Work in process incurs charges for mate-

rial, labor, and expenses of various kinds. In the job

order method the cost sheets in the cost ledger are

used for the purpose of collecting these charges. The
source of the figures for the material charge is, as

already stated, the stores requisitions for the period

which also furnish the corresponding credit to the con-

trolling stores account. The source of the labor charge

is a summary of the time expended by the factory work-

ers on orders as recorded on individual • workers' time

tickets. Methods of recording time are treated in Chap-

ter XV.
Overhead expense, owing to its general nature, can-

not be debited directly to the cost sheets of work in proc-

ess as can the direct wages paid and the direct materials

used on orders. It is obviously impracticable to charge
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directly such items as taxes, payments for janitor ser-

vice, or the cost of removing ashes from the boiler room.

These must be collected in overhead or expense accounts,

be distributed on some equitable basis over departments,

and then allocated to the work in process by means of

department overhead rates. The methods of doing this

are discussed in Chapter VIII, "Indirect Expense Ac-
counts."

Credits: The credits to the controlling Work in

Process account or accounts consist of the totals of all

completed cost sheets which may represent either fin-

ished goods or manufactured parts. These totals are

computed at the end of the cost period, at which time

all the finished goods cost sheets are transferred from

the cost ledger file to the finished stock ledger file. When
the finished goods are sold or disposed of in some other

way, their cost sheets are withdrawn and permanently

filed away. When manufactured parts are completed

they are usually treated as parts stores pending the time

when they are withdrawn for assembly. The cost sheets

give the cost of manufactured parts. Unless trans-

ferred to a parts stock account, the parts are included

in the work in process inventory. In an automobile

plant, for example, the balance of the Work in Process

account would represent the parts, partial assemblies,

partially erected cars, and partly finished automobiles.

In short, every article which has left the raw material

stores-room and which has not reached the shipping

department is "in process."

The following account illustrates the entries to a

Work in Process controlling account under the job

order method

:
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Manufacturing or Work in Process Account

Jan. 1

Inventory at beginning of

period $10,000.00

Jan. SI

Materials used during pe-

riod 7,500.00

Manufactured Parts

(used) 5,000.00

Direct Labor 10,000.00

Factory Overhead:

Dept. A 5,000.00

Dept. B 3,000.00

Dept. C 2,500.00

$43,000.00

Jan. 31

Finished Goods Produced $30,000.00

Manufactured Parts Prt>-

duced 6,000.00

Balance 7,000.00

(Representing the cost

of all work in process

at the end of the period,

i.e., inventory of work
in process.)

$43,000.00

3. Finished Goods Account

The general ledger account with finished goods is

simple, its primary purpose being to record the cost

value of the completed goods on hand. It is debited

with an opening inventory, with goods finished during

the period, and also with any goods returned by cus-

tomers. It is credited at cost with all finished goods

sold during the period. Its balance, therefore, is the

cost of the goods on hand and should equal the total bal-

ances of the detailed accounts kept in the finished goods

ledger. The Finished Goods account represents all of

the stock which has left the operating departments and

is ready for shipment. Thus in a straw hat factory the

orders are received several months in advance of the

shipping dates and so the goods have to be prepared

and held as finished stock.

The following outline entries illustrate the operation

of a controlling Finished Goods account

:
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Finished Goods

Jan. 1

Inventory at beginning of

period $ 6,000.00

Jan. SI

Goods Manufactured dur-

ing period 30,000.00

Goods Returned by Cus-

tomers 1,000.00

$36,000.00

Jan. SI

Cost of Goods Sold to

Customers $30,000.00

Balance 6,000.00

(Representing the cost

value of finished goods

on hand at end of pe-

riod, i.e., the inventory

of finished goods.)

$36,000.00

4. Finished Parts

Finished parts, when manufactured for assembling

into a multiple-parts product, are, like finished goods,

credited to Work in Process. Instead, however, of

being debited to Finished Goods accounts, they are

charged to a suitable inventory or stores account such

as "Manufactured Parts" and taken into stores. They

are then requisitioned when needed and charged to jobs

at their cost of manufacture in the same manner as any

other kind of material.

Process Method

5. Raw Material Costs

In recording on the general ledger the cost of manu-

facture for the period and the values on hand of mate-

rials, work in process, and finished goods, the proce-

dure under the process method is much simpler than

under the job order method. In many process plants

or mills it is unnecessary to requisition each lot of mate-

rial consumed, as its cost per unit of product can be
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readily ascertained at the end of the cost period without

the requisition data.

In a brick plant, for example, the raw material con-

sists of the clay dug from a pit or bank and the cost of

this clay is collected in a Cost of Clay account on the

general ledger. The number of tons dug during the

cost period divided into the cost of clay for the period

as shown by the Cost of Clay account gives the cost

per ton. The amount of clay required for a given num-

ber of bricks is readily ascertained. If, then, it costs

50 cents to take out a ton of clay, which figure is as-

sumed to include labor, royalties (if these have to be

paid to the owner of the clay bank), and all other ex-

penses, and if 2 tons of clay are used in the production

of 1,000 bricks—the unit of measurement in the tradfe

—

then $1 should be charged for the cost of the raw
material.

For obvious reasons, to take the clay into "stores"

when dug, and control its issues by means of requisitions

would not be worth the labor involved. A sufficiently

accurate check on the cost of digging can be obtained

by comparing the actual tonnage of bricks produced

with the actual tonnage of clay consumed over a con-

siderable period of time. If at the end of any cost

period the amount of clay reported consumed were in

excess of the proper proportion for the bricks manufac-

tured, the discrepancy would call for investigation.

The procedure for determining material costs in a

brick yard illustrates the general principle of handling

process accounts on the general ledger. The raw ma-

terial cost is worked out "per unit" as a separate com-

putation—in a flour mill, for example, the quantity of
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grain used in producing a hundred barrels or sacks of

flour, or in a cement plant the value of the limestone,

clay, and other material used in producing a hundred

barrels or bags of cement, is separately computed. The
cost of the various processes through which the raw
material passes, known as the "conversion cost," is

worked out in the same way.

6. Supplies Account

Under manufacturmg conditions where no control-

ling account with materials appears on the general

ledger, there is usually a controlling stores account which

checks the consumption of the supplies used in the dif-

ferent departments for manufacturing purposes. The
operation of a mine, a mill, or an open air plant of any

size entails the consumption of tools, lumber, coal, and

stores of many different kinds, the cost of which con-

stitutes a large item of expense. This expense is

checked by keeping an account on the stores ledger with

each item of supplies. The stores ledger, in turn, is

controlled on the general ledger in the way already de-

scribed.

7. Labor

The recording on the general ledger of the labor

cost chargeable to the process accounts of a continuous

process factory merely requires that employees be classi-

fied on the pay-roll so far as possible by departments.

This is usually practicable because of the way in which

the work is carried on. Team-work is essential to the

smooth operation of a process plant, and a gang of

workmen under its own foreman will do the same kind
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of work regularly day by day. Therefore, the division of

the pay-roll into gangs or departments is all that is

required to collect the labor cost of each process day by

day. At the end of each week the Labor Pay-Roll or

Wages account is debited and Cash credited with the

check drawn for wages. At the end of the month the

Labor or Wages account is credited with the charges

to departments as shown by an analysis of the pay-roll.

If the cost period coincides with the pay-roll period and

therefore no wages have accrued, the departmental

debits should exactly equal the total wages and salaries

of the period.

8. Overhead Expense

The recording on the general ledger of the general

overhead chargeable to the process accounts is covered

by the departmental distribution of the administrative

and general expenses—that is, items such as taxes, in-

surance, of?ice salaries and stationery, general repairs,

and the like which are a charge to the factory as a

whole and not to a particular department. The distri-

bution is made upon the "Expense Analysis Sheet" dis-

cussed in Chapter XXI.
If the sum of the amounts charged to departments

equals the total current overhead, this equality estab-

lishes the fact that the current overhead has been ab-

sorbed in the manufacturing cost of the period.

9. Department Process Account

The following account illustrates in condensed form

the entries to a controlling department process account

kept on the general ledger:
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Work in Process—Department A

Jan. 1

Inventory at beginning of

period $1,000.00

Purchases 1,500.00

Labor 2,000.00

Overhead 6,000.00

$9,500.00

Jan. 31

Finished Goods $8,000.00

(Found by deducting

"inventory" from the

costs for the period plus

the opening inventory.)

Inventory at end of period 1,500.00

(Estimated cost of work
still in the departmental

process.)

$9,500.00

The details of the entries shown in the foregoing

Work in Process account would appear in the cost ledger

under as many accounts as are required to furnish a

detailed analysis of costs. Thus the general ledger ac-

counts of a paper mill might show the total costs of oper-

ating the machine, coating, plate finishing, calendering,

sorting, and trimming departments ; while the cost ledger

would contain detailed accounts showing the cost of

power, chemicals, felts, repairs, mill expense, etc., and

the distribution of these costs to the material, labor, and

expense accounts kept with each department.

10. Closing the Work in Process Account

In a job order system the total cost of the current

completed orders, i.e., the total cost of finished goods for

the period, is credited to the Work in Process account,

the balance of the account then representing the cost

value of the work still in process.

In a process system, in each department the cost of

the work still in process at the end of the period is esti-

mated and this estimated cost is deducted from the costs
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of the period—plus any beginning inventory—to deter-

mine the cost value of the goods finished during the

period.

The cost of the finished work for the period might,

of course, be estimated, and if this were entered as a

credit the balance would give the cost of unfinished

work or the inventory of work in process, as in the job

order method. In practice, however, the work in proc-

ess is usually much the smaller in quantity and it is

therefore much simpler to reverse the job order plan

and appraise the cost of the work still in process.

In process cost-finding, the charge to Finished

Goods account with offsetting credits to the depart-

mental process accounts would include the sum of

all the departmental charges, provided the end of

the cost period conveniently coincided with the comple-

tion of all work in all process departments. In mining

and other extractive industries, and in plants where the

product is produced in separate batches or runs which

are completed within the cost period, as in the manu-
facture of prepared cocoanut, all the costs accumulated

on the debit side of the process accounts would be

charged against the output for the period. Where the

output is continuous or covers more than one cost

period, however, as in the manufacture of binder twine,

cotton cloth, etc., some work may remain in a partly

finished state in some of the process departments; this

partly processed material has obviously incurred some

of the labor and expense charges debited to the depart-

ment at the close of the period. Under these circum-

stances, to charge the total costs of the department to

finished goods would burden the current completed
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product with the cost of the partly processed and un-

finished product and thus vitiate the cost figures.

The difficulty is overcome—as a study of the illus-

trative account will show, and as stated above—by tak-

ing up each process department in turn and estimating

the cost value of any unfinished product remaining

therein; i.e., the inventory value of work in process.

This value is credited to the process account and the

balance in each case then represents the cost of that

process for the period which is to be charged against the

cost of the finished goods.

11. Finished Goods Account

The Finished Goods account differs in no way under

the process method from the similar account kept under

the job order method. At the beginning of the cost

period the controlling account on the general ledger is

debited with the inventory of goods on hand. At the

close of the period it is debited with the cost value of

goods finished during the period and with the cost value

of any goods returned by customers ; it is also credited

with the total cost value of all goods sold during the

period, the balance showing cost value of goods on hand.

12. Direct Distribution of Manufacturing Costs

If the product turned out by a process plant is a

simple one, involving only one important factory process,

as in the case of cement making or flour milling, there is

of course no necessity for distributing the expenditures

to departments. In such a case, labor and expense may
be distributed over production direct, as in the state-

ment of conversion cost which follows:
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STATEMENT OF CONVERSION COST

(Production for Period, 100,000 Barrels of Flour)

Dept. or

Operation Process

Total cost per cost per

Cost 100 Barrels 100 Barrels

Grain Handling:

Elevator Men $ 822.00 $0.82

Depreciation 775.00 ^ $ 1.89

Manufacturing:

Foreman and Second Man 1,575.00 1.57

Oilers and Sweepers 500.00 .50

Packers 1,700.00 1.70

Warehouse and Loading Labor 1,500.00 1.60

Incidentals, Paper, Brooms, etc.... 610.00 .61

Depreciation 2,700.00 2.70 8.68

Power:

Engineer, Fireman, and Watchman. 1,275.00 1.28

Coal 5,827.00 5.83

Lubricants, Boiler Compounds, etc.. 464.00 .46

Depreciation 1,500.00 1.50 9.07

Administration and General Expense:

Manager's Salary 2,400.00 2.40

Office Force 3,000.00 3.00

Stationery and Office Supplies 307.00 .31

Postage. Telegraph, and Telephone. 1,775.00 1.78

Unclassified Expenses, Dues, Man-
ager's Expense, Legal, Charity, etc. 1,693.00 1.58

Taxes 1,560.00 1.66

Insurance 1,800.00 1.80

Interest on Borrowed Money 3,000.00 3.00 16.44

Total $34,683.00 $34.68 $34.68

Conversion cost per 100 barrels: $34.68.

The headings in the above statement represent the

four process accounts opened on the general ledger to
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collect the conversion cost for the period. "Grain Hand-
ling" represents the cost of receiving and warehousing

the grain and delivering it to the mill as required;

"Manufacturing" is the cost of milling the grain;

"Power" and "Administration" expenses are self-ex-

planatory.

13. Control of Labor Costs

In both the job order and process methods of cost-

finding, labor costs are summarized on the general ledger

in an account which is variously termed "Labor," "Pay-

Roll," or "Wages." The Pay-Roll account is debited

with the amount of the current pay-roll and it is cred-

ited with the amounts of direct labor charged to jobs

(or process departments) and the amounts of indirect

labor charged to the various factory departments. An
analysis of the pay-roll as a means for distributing the

labor to different departments and thus controlling

labor costs is an important part of the routine of every

cost system.

An illustrative labor account is shown below as it

might appear upon the general ledger of a small manu-

facturing concern. The method of compiling the credit

entries for indirect labor is discussed in the following

chapter which deals with the distribution of overhead.

The source of the credit entry covering direct labor

charged to work in process is a summary of the time

tickets on which the productive hours charged against

jobs are extended. The method of summarizing the

labor charges so as to establish the fact that the total

pay-roll for the period has all been charged to produc-

tion is discussed in Part V.
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Labor
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Jan. SI

Total Pay-Roll

Balance (Accrued

Wages)

$11,384.56

1,373.58

$12,758.14

Jan. 1

Balance $ 400.00

Jan. SI

Work in Process 8,889.34

Building Expense 370.00

Power 600.00

Repairs 712.80

General Factory Expense 185.20

Factory Overhead

—

Dept. A 493.00

Dept. B 602.40

Dept. C 371.40

Shipping 234.00

$12,768.14

14. Comparison of Job Order and Process Methods

As already stated, the manufacturing cost of job

orders is usually summarized on the general ledger in

the three controlling accounts, Material, Work in Proc-

ess, and Finished Goods. Though this method is ap-

parently simple because of the small number of control-

ling accounts, the work of compiling the entries which

make up the manufacturing cost of the period is much
more complicated than under the process method. In

the latter case, all costs are departmentalized and the

sum of the departmental figures gives the total manu-
facturing cost of the period.

In the case of the job order system of cost-finding

the total manufacturing cost for the period is the sum
of the charges to orders for material, direct labor, and

expense, and these charges may relate to a score or more

of different kinds of material, they may be spread over

a thousand different jobs, and they may represent a
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hundred or more different kinds of finished goods. Yet
they must be so compiled as not only to check the value

of the inventories of material, work in process, and fin-

ished goods on hand but also to establish the fact that

the materials and supplies withdrawn from stores, the

total of the pay-roll, and the expense for the period have

all three been charged out to orders. This check is

obtained by compiling the summary totals from differ-

ent sources, one set of figures checking or proving an-

other.

Under the process method the proving of the total

material, labor, and expense charges debited to the de-

partment process accounts with the total charges to

product is not so necessary because the charges for the

period are all applicable to and absorbed in the cost of

the completed or semi-finished product. In this case

the problem is the simple one of insuring the complete

distribution to departments of that portion of the ex-

penditures applicable to the period under review. As-

suming the accuracy of the clerical work involved in

making this distribution to departments, the general

ledger and the process cost ledger must be in bal-

ance.

Under the job order method the proving of the total

material, labor, and expense charges debited to Work
in Process account with the amount charged to produc-

tion, i.e., completed orders and work still in process, is

effected by comparing the total debits of this account,

which are derived, as already explained, from original

factory documents, with a summary of the cost ledger

taken from the file of current completed and uncom-

pleted cost sheets.
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REVIEW QUESTIONS

1 . How are the cost accounts opened at the beginning of an

accounting period?

2. Prepare a pro forma Raw Material, Work in Process, and Fin-

ished Goods account.

8. How does the accounting procedure in a process factory differ

from that in a job order factory in relation to the controlling

cost accounts?

4. Illustrate the cost calculation for a flour mill.

5. How are the cost accounts closed at the end of an accounting

period (a) in a process factory, (b) in a job order factory?



CHAPTER VIII

INDIRECT EXPENSE ACCOUNTS

1. Recording Indirect Expense

To collect and distribute the indirect charges for ex-

pense under either the job order or the process method,

expense accounts are opened as follows

:

1. To record the current charges to departments

or production centers, together with any ac-

crued expense chargeable in that period, such

as rent, taxes, or depreciation.

2. To record the charges to departments or pro-

duction centers of prepaid expense charge-

able in that period, such as insurance paid in

advance, or supplies taken into stores, only

part of which is applicable to or consumed

within the current period.

3. To apportion over the operating departments

the expense of operating the non-productive

centers of factory actii^ty, such as the power

plant, the stores department, the factory

offices, or the administrative branch of the

business.

4. To record the distribution over the product of

the total overhead expense of each operating

department for the period.

Under the job order method these current overhead

expense totals as distributed should be charged to Work
in Process controlling account, and to cost sheets for the

98
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details; under the process method these totals are

charged to the operating department accounts, as shown
in the illustrative accounts in the preceding chapter.

In a manufacturing business of small size, all these

expense accounts are frequently kept in the general

ledger in a section devoted to manufacturing. Columns
opened in the voucher record or purchase journal col-

lect the current expenditures for the various items de-

scribed under heads 1 and 2 and a ledger account is

opened for each department.

Overhead expense accounts are opened not only with

operating departments but with non-productive depart-

ments as well. Such departments are charged with a

fair proportion of each kind of expense. Thus the

power plant must be charged with its proportion of

taxes and rent, all coal used for power purposes, and a

fair charge for depreciation. The distribution of the

expenditures to the non-productive departments, under

3 above, is usually worked out on an expense distribu-

tion sheet or schedule. Such a sheet shows the amounts

of the charges of expense, under 1 and 2 above, appli-

cable to each department. On this sheet are often given

the statistics used as a basis for apportioning non-pro-

ductive departmental services such as power, space,

supervision, and so on. After certain expenses have

been distributed to non-productive departments, they

are in turn apportioned to operating departments and

added to the expenses of such departments. Thus it is

seen that the expense of an operating department in-

cludes both direct expense charges and a proportion of

the expense of non-productive or service departments.

Journal entries are made to effect the distribution deter-
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mined by these schedules. Finally the expenses of all

operating departments are debited to Work in Process

or departmental process accounts.

In a large organization the manufacturing accounts

kept on the general ledger would probably be limited

to the three controlling accounts—Stores, Work in

Process, and Finished Goods.

The operation of each class of expense accounts

mentioned above will be considered separately. The cur-

rent charges to departments are entered direct on the

departmental accounts and are discussed in connection

with those accounts.

2. Accrued Expense Account

Each department must absorb its proportionate

amount of the accrued expenses for the period. This

amount is worked out in schedule form on an expense

distribution sheet. (See Forms 35 and 36, pages 235,

250, and 251.) A journal entry is then made debiting

each department with its proper share and crediting the

account kept with the particular item of expense. In

general, the accruals consist of depreciation, rent, in-

surance, and taxes—provided the last two items are not

prepaid. Depreciation on equipment is prorated over

departments on the basis of the machinery and fixture

valuations. Depreciation on the building and permanent

fixtures is chargeable to the building expense account.

The purpose for which each part of the plant is used in-

dicates to what accounts the depreciation charge should

be made. Rent and taxes are debited from the proper

column in the voucher register. The following illustra-

tive entries show the operation of an accrued expense
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account such as rent when the item is not paid in ad-

vance.

Rent (Accrued Expense)

Jan. 1

Rent for month ^90.00
(Charged from voucher

register or purchase jour-

nal when invoice is re-

ceived and set up on the

books.

)

$490.00

Jan. 31

Power Dept $ 86.00

Office " 24.00

Stores " 30.00

Administrative Dept 20.00

Dept. A (Productive) 150.00

" B " 180.00

$490.00

Other examples of an accrued expense account will

be found frequently. Thus in a factory where leased

machinery is used for making shoes, it is necessary to

set up the amount of unpaid royalties as a Hability at

the end of each period.

3. Prepaid Expense Account

Prepaid expenses are of two kinds : ( 1 ) those repre-

senting such charges as insurance, rent, water, etc. ; and

(2) those representing the purchase of an article which

can be taken into stores and issued to departments. The

proportion of a prepaid expense for service such as in-

surance, which is chargeable in some measure to each

department, is worked out in the form of a schedule

of charges. The cost of articles or supplies withdrawn

from stores, which are chargeable to a department as

expense, is ascertained by means of stores or supplies

requisitions classified by departments responsible for

their withdrawal. At the close of the period the depart-

mental distribution is made by journal entry, the credits

to a prepaid account being as follows

:
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Insurance (Prepaid Expense)

Jan. 1

Accounts Payable

(Insurance premiums

paid to date per total

taken from voucher regis-

ter.)

$600.00

Jan. 31

Power Dept.:

Building

Machinery

Office Dept:
Building

Furniture

Dept A (Productiv

Building

Machinery

Dept B (Productiv

Building

Machinery

Balance undistribu

. $ 8.00

10.00$ 18.00

$ 6.00

2.00 7.00

e):

$12.00

5.00 17.00

8):

$14.00

12.00 26.00

ted 632.00

$600.00 $600.00

F«h. 1

Balance $532.00

4. Non-Productive Department Accounts

The non-productive departments comprise the fac-

tory divisions not directly engaged in production—such

as the power plant, the stores department, and the office

department. Each is charged with the expense of its

own maintenance, consisting of labor, purchases or re-

pairs expressly made for it, and a fair proportion of

the prepaid and accrued expenses. Non-productive de-

partments are also charged with a proportion of the ex-

pense of operating any other non-productive depart-

ments from which they derive benefit or service. Thus
the stores department incurs a share of the general of-
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fice and administrative expenses ; the power department

incurs a share of the same expenses, as well as a share

of the expenses of the stores department. At the close

of the accounting period an expense distribution sheet

(see Chapter XXI) is drawn up showing the distribu-

tion of the various items of expense over departments.

These items are then journalized to effect the distribu-

tion to the various department accounts.

The following is an example of a non-productive de-

partment expense account:

Power Expense (S ervice Department)

Jan. SI Jan. SI

Expenses Charged Direct: Dept. A $180.00

Purchases (Coal, etc.)... $250.00 Dept. B 220.00

Repairs to Building 20.00 Dept. C 300.00

Repairs to Machinery. .

.

30.00 (Distribution as expense

Labor and Salaries 200.00 chargeable to productive

Accrued or Prepaid Ex- departments in propor-

penses: tion to power used in

Depreciation and Interest each•)

Accrued 15.00

Rent and Taxes 20.00

25.00Water and Light

Proportionate Share of

Other Depts.' Expense:

General Expense 76.00

Office " 24.00

Stores " 10.00

Administrative Expense

.

30.00
-

$700.00 $700.00

5. Productive Department Expense Accounts

The productive and non-productive departments

share in proper proportion those general items of ex-

pense, such as rent, taxes, etc., which are chargeable
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to all departments. When this distribution has been

made, the entire expense of operating the non-produc-

tive departments for the period is distributed in due

proportion over the productive departments. The over-

head distribution is made on the distribution sheet re-

ferred to in the preceding section ; then the various items

are journalized in order to bring the departmental

charges on the ledger.

An illustrative productive department expense ac-

count is given below.

Overhead—

D

EPARTMENT A

Jan. SI Jan. 31

Expenses Charged Direct: Work in Process (as ap-

Purchases $ 250.00 plied through the pre-

Repairs to Building. . .

.

40.00 determined rates.) $1,550.00

Repairs to Machinery.

.

GO.OO

Indirect Labor and Sal- or

aries 350.00

Accrued or Prepaid Ex- Dept. A (Operating ac-

penses: counts, process method)

Depreciation and Inter-

est (Accrued) 38.00 (Being the amount dis-

Rent and Taxes (Ac- tributed over product

crued or Prepaid) 40.00 as the departmental bur-

Water and Light 25.00 den for the period,)

Proportionate Share of

Other Depts.' Expense:

General Expense 210.00

Office " 75.00

Stores " 86.00

Administrative Expenses 96.00

Power 180.00

Profit and Loss 100.00

$1,550.00 $1,550.00

The foregoing outline accounts are intended to il-

lustrate in a general way the nature of the entries which
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make up the expense totals debited to the controlling

accounts. A detailed discussion of the subject of ex-

pense distribution and the distribution of the burden

over the product will be found in Part VI.

REVIEW QUESTIONS

1 . From what sources are the charges to expense accounts obtained?

2. How would rent and taxes be included in the expense accounts

if bills had not been received?

3. How would insurance paid in advance be apportioned to the

expense account for the current period?

4 . How would supplies purchased in a prior period but not con-

sumed until the current period be included in the expense

account ?

5 . How are the operating departments charged for light, heat,

and power service?

6. What becomes of the expense charges at the end of a period?



CHAPTER IX

CLOSING THE CONTROLLING COST
ACCOUNTS

1. Journal Entries for Controlling Cost Accounts

The following journal entries illustrate the entries

to the controlling accounts with material, labor, and

expense—as outlined in the foregoing chapters of Part

III. The job order and the process systems are placed

side by side so that points of divergence may be clearly

seen.

Job Order Method Process Method

1. To record the purchase of raw materials and supplies:

Raw Materials $ The entries are the same as for job

Supplies

Power Plant, etc

Department A, etc

To Accounts Pay-

able $

order method.

To record the value of all supplies taken from stores during the

month, such supplies not being a direct charge to particular orders

or processes:

Power Plant, etc. .

.

Department A, etc.

To Supplies

Entries same

method.

as for job order

To record the value of material

taken from stores, chargeable

direct to orders:

Work in Process...

To Raw Materials

3. To record the value of material

taken from stores and placed

in process in the respective de-

partments :

Department A, etc. $
To Raw Materials S

106
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Job Order Method

4. To distribute to the various non-

productive and productive de-

partment expense accounts the

pay-rolls for the month or

other accounting period, charg-

ing to Work in Process account

all labor which can be allocated

directly to the individual or-

ders:

Power Plant, etc... $

Department A, etc

Work in Process

To Pay-RoU (ac-

crued wages) .

.

$

Process Method

To distribute to the various non-

productive and productive de-

partment expense accounts the

pay-rolls for the month or

other accounting period:

Power Plant, etc . .

.

Department A, etc.

To Pay-RoU (ac-

crued wages) .

.

To charge all productive and non-productive departments with their

proper proportion of the various accrued or prepaid expenses, only

a portion of which is applicable to the current period:

Power Plant, etc. .

.

Department A, etc.

To R^nt, Insur-

ance, Taxes, De-

preciation, Re-
pairs, etc

Entries same

method.

as for job order

6. To charge each productive department with its proportion of each

non-productive department expense, such as power, heat, general

factory expenses, etc.:

Department A, etc. $ Entries same as for job order

To Power Plant method

etc $

7. To charge Work in Process with the amount of burden spread over

orders in each department:

Work in Process. .

.

To Department A,

etc

No entry under process method.
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Job Order Method

8. To transfer all goods completed

and placed in stores during the

month or other accounting pe-

riod, closing out the corre-

sponding orders on which these

goods were manufactured:

Finished Goods $

To Work in Proc-

ess $

Process Method

8. To transfer the net cost of oper-

ating each department for the

month or other accounting pe-

riod, to the account for the re-

spective commodity produced,

recording both quantity and
value:

Inventories of Part-

ly Finished Goods $

Finished Goods

To Department A,

etc $

After the entry charging Accounts Receivable and

crediting Sales with the selling price of goods sold has

been made, the following additional entry is required

to record the cost of goods sold:

Cost of Goods Sold

To Finished Goods

.

$.

2. Closing Balances

After the cost of goods manufactured has been

transferred from Work in Process to Finished Goods

account, balances will usually be found in the following

manufacturing controlling accounts:

Raw Materials

Supplies

Finished Goods

Work in Process account

or Partly Finished

Goods account

1 Representing the total value of the stocks on

I hand, the underlying factory stock records

I covering the details of each class of goods.

Representing the unfinished orders or the part-

ly finished processes, the details of which are

recorded in the factory cost ledger in which

»n account is kept covering each order or

each process.
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In the non-productive department accounts there

should be no balances.

In a productive department, a credit balance repre-

sents an excess burden charge made to production; a

debit balance indicates an insufficient charge. The
burden rates may be either increased or decreased dur-

ing the subsequent cost period, as the case requires, to

dispose of these balances, or the balances may be trans-

ferred to Profit and Loss.

3. Profit and Loss Account—Manufacturing Section

Manufacturing costs end when finished goods are

taken into stock or delivered to the shipping depart-

ment. Methods of accounting for the sales of a manu-
facturing concern differ in no way from those of a mer-

cantile house which buys goods at wholesale for resale.

The factory accounts give the cost at which the finished

product is charged on the Finished Goods accounts;

this cost then takes the place of the cost of purchases

in a business which buys its stock-in-trade. In most

cases the lines of a manufacturing house are much less

varied than those of the wholesaler or jobber who is

buying from several factories, and therefore the sales

accounting problem of the manufacturer is proportion-

ately simple.

At the close of the financial period when the activ-

ities of the business are summarized for six months or

a year as the case may be, a section of the profit and loss

statement is devoted to the activities of the factory un-

der the heading "Manufacturing." By summarizing

and presenting the data as illustrated below, the prime

cost (i.e., the cost of material and labor) and the total
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cost of manufacture for the period under review are

shown. This total cost is transferred to the trading

section, where it is increased by the amounts of the

various trading costs and is offset by the amounts of

the trading proceeds. The net balance (usually repre-

senting a profit) shows the result of operations.

The accounts included in the manufacturing profit

and loss statement are kept in the manufacturing sec-

tion of the general ledger. The total figures of each

account shown may be accompanied by supporting

documents giving the analysis and distribution thereof

in any desired detail. For presentation to stockholder3

or to the public, the profit and loss statement is a more

desirable form than the profit and loss account, since

it may be interpreted by one unfamiliar with account-

ing more easily than the detailed profit and loss

account. (See Volume I, Chapter IX.)

STATEMENT OF MANUFACTURING AND
PROFIT AND LOSS

For the year ended December 81, 1919

Manufacturing Section

Prime Cost:

Raw Material Inventory, January 1, 1919 $ 6,000.00

Material Purchases $78,000.00

Freight Inward 2,700.00

$80,700.00

Less Returns 1,000.00

Net Purchases 79,700.00

86,700.00
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Raw Material Inventory, December 81, 1919 8,600.00

Material Cost $77,200.00

Factory Labor 86,300.00

Goods in Process Consumed:

Inventory, January 1, 1919 $2,500.00

Inventory, December SI, 1919 1,000.00 1,500.00

Prime Cost $1 15,000.00

Factory Overhead:

Depreciation:

Plant (10% of $25,000) $ 2,500.00

Tools (25% of $4,000) 1,000.00

Insurance $1,000.00

Less Unexpired Insurance 250.00 750.00

Taxes 450.00

Rent 8,500.00

Fuel 2,500.00

Machinery Repairs 600.00

Salaries 6,000.00

General Expense 4,600.00

Factory Overhead 21,900.00

Dept. A $6,800.00

Dept. B 8,750.00

Dept. C 6,850.00

Manufacturing Cost $186,900.00

REVIEW QUESTIONS

1. What entry is made under the job order method of cost-finding

to charge Work in Process account for overhead expense at

the end of an accounting period?
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2. What adjustment is sometimes required to make the operating

expense accounts balance?

3 . How are the cost accounts closed under the process method of

cost-finding ?

4. What do the balances of the inventory accounts represent?

5. How are the cost accounts set up on the profit and loss state-

ment?



Part IV

Material Costs





CHAPTER X

STORES AND THE STORES
DEPARTMENT

1. Definition of Stores

The word "stores" is sometimes loosely employed to

designate only such manufacturing supplies as the

coal, oil, and waste used in non-productive work, while

at other times it is employed to designate all articles

or commodities used for manufacturing purposes. In

its proper significance stores covers materials and sup-

plies of every kind which are first stored and then con-

sumed in factory operations and the word is so used in

this book. Thus cardboard, paper, and glue constitute

the stores in a paper-box factory.

JNIanufactured parts are considered stores and are

handled as stores when they are turned back to the

stores-room to be subsequently used in the manufacture

or assembly of the finished product.

2. Stores Routine

It must not be assumed that stores routine invari-

ably follows the lines indicated in the following chapters

or that the forms and rulings of the books used for

stores records are always the same. On the contrary,

records and procedure vary widely with circumstances

and conditions. It is obvious that in a silk-throwing

mill with but one item of raw material and few supplies,

lis
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the stores routine would be simple and the stores rec-

ords few as compared with the stores routine and rec-

ords of a factory manufacturing aeroplanes with hun-

dreds of parts and a variety of materials.

While this is true, the variation is only in detail and

the general principles and the essential records are much
the same in any stores department of any degree of

complexity. If these general principles of routine and

essential records are clearly grasped, the necessity and

purpose of variations to meet special conditions are

easily understood.

3. Purchasing Department

The cycle of manufacturing operations usually com-

mences with the ordering of material and supplies by

the purchasing department. The accounting routine

when recording and controlling purchases is, however,

the same in a manufacturing as in a mercantile business

and has been discussed in a preceding volume.* More-
over, the organization and functions of a purchasing

department belong rather to the subject of office organ-

ization and administration than to cost accounting

proper. For these reasons the purchasing department

is not considered in detail in the present volume.

When installing a cost system the cost accountant

may find it necessary to devise suitable purchase requi-

sition and purchase order forms and to see that the

work of the purchasing department is properly organ-

ized and linked up with that of the stores department;

but after this is done, his task, so far as the purchasing

department is concerned, is virtually finished. It should,

•Bee Volume II, Chapters XI and XII.
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however, be remembered that the record of purchases

furnishes one of the main sources of cost information.

4. Stores-Room Arrangement

The first requirement of a well-planned stores-room

is adequate facilities for handling and storing the re-

quired supplies and materials. In a large plant the

number of items of stores will sometimes run into the

thousands. The equij^ment and the arrangement of

the department are also important factors in its effici-

ency, the chief consideration being the storing and re-

cording of its stock on hand in such a way that it may
be properly cared for and maintained and may be issued

without loss of time and with a minimum of handling.

To this end it is necessary that the department be fitted

with bins, racks, and other containers so that there is a

definite place and suitable receptacle for each kind of

material and supply where it may always be found and

may easily be counted, weighed, or measured for inven-

tory purposes.

In addition to racks, bins, and containers the stores-

house should be equipped with weighing and counting

machines, when required, as well as with trucks, hoists,

and any other necessary equipment. Orderliness and

accuracy can be attained only when the necessary

mechanism exists, and for this reason parsimony in the

equipment of the stores-room will prove a costly policy.

ISIany a cost system breaks down at its starting point

because of the short-sighted economy which fails to

equip this department properly so as to preserve sup-

plies from unnecessary handling and from misappro-

priation, or needless deterioration.
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When many items are stored, some system of num-

bering, lettering, or arranging the receptacles or con-

tainers of material is necessary so that any desired item

may be readily found. The methods of classifying

stores are discussed in Chapter XIII.

5. The Stores-Keeper

A stores-keeper who knows the stores requirements

of the business and who combines method and neatness

with the ability to keep the records required by the ac-

counting department should be placed in charge of the

stores department. Circumstances will, of course, de-

termine how much of the clerical work in connection

with stores is done in the main office and how much in

the stores department. A detailed record of stores

received and issued should always be kept in such a way
that at the end of the cost period it may be readily bal-

anced, and the stores-keeper should be responsible for

this clerical work.

The stores-keeper's position as to material is anal-

ogous to that of a cashier as to cash. He must check

up incoming material to see that it is what it purports

to be in quantity and kind ; he must account for it while

in his possession, and he must issue it only in response

to proper authority; also the records under his charge

must be so kept that the issues deducted from receipts,

will give the balance on hand at any time, either of any

particular kind of stores, or of all stores.

6. The Perpetual Inventory

The accuracy of cost figures depends in a large

measure upon the means employed for recording the
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receipt and issue of stores. Stores represent as real a

value as does cash itself and their consumption frequent-

ly represents an expense even greater than wages paid.

Cash is always rigidly accounted for and stores should

be handled with equal accuracy. Unless there is a rigid

system for recording the receipt and issue of materials

and supplies, it is possible for serious leaks to occur,

unnoticed or unheeded, in both the stores-room and the

factory.

The perpetual stores inventory which results from

a properly kept stores ledger, whereby the value of

materials and supplies on hand can be ascertained at

any time, is a form of protection which a manufacturer

can no more afford to dispense with than he can afford

to dispense with his cash book. The one gives him the

amount of cash on hand at any time; the other the

amount of stores on hand at any time. The clerical ex-

pense of controlling stores in this way is usually much
more than offset by the actual savings effected, for there

are many important advantages in this closer control.

The stores ledger cards or sheets give this perpetual

inventory of stores for each item of stores, so that a

close watch can be kept on the quantities of materials

and supplies in stock and replenishment can be made
when required and not until required. This means that

a smaller reserve of stores is needed, which in terms of

cash means a smaller investment in stores with a cor-

respondingly smaller carrying charge. Moreover, the

absolute check of the perpetual inventory usually results

in a decided saving through the elimination of theft and
of waste and in the smoother operation of the factory.

The maintenance of the stores ledger or perpetual
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inventory renders the taking of a physical stores inven-

tory unnecessary when the books are closed at the end

of the cost period. The actual physical inventorying

of the various stores items should, however, not be

entirely neglected. Such inventories are advisable as a

check on the stores ledger and as an indication of the

care—or lack of care—with which stores are handled

and their issues recorded.

Under the perpetual inventory plan the physical

check-up of stores can be made at leisure—a few bins

or items at a time—and in place of the general upheaval

which is the result of taking stock in all departments at

once, a methodical routine of check and control is estab-

lished. This attains the same end but without the ex-

pense and interruption to business incident to a general

stores inventory.

Form 12 illustrates an inventory sheet used in an

automobile factory. The classification and printing of

the items and the ruling of the sheets greatly facilitate

the clerical work.

REVIEW QUESTIONS

1 . What is meant by stores in cost work ? Is work in process a

part of the stores?

2. How should a stores system be organized?

3 . What is the relation of the purchasing agent to the stores-keeper?

4. Describe a good arrangement for stores.

5. What function does a stores-keeper fulfil?

6. Describe the operation of a perpetual inventory. What are

its advantages?



CHAPTER XI

STORES ACCOUNTING AND RECORDS

1. Subdivisions of Stores

Stores are generally subdivided on the books of ac-

count into "raw material," which covers all articles or

parts used directly in the production of finished goods;

and "supphes," which cover all articles used indirectly

in the productive process. Separate controlling accounts

are at times kept on the general ledger with each class

and with subdivisions of each class. The advantage of

keeping separate controlling accounts with the various

kinds of material, and with supplies and with finished

parts when these are treated as stores, is found in the

fact that it facilitates the location of clerical errors and

gives the general office a closer check on the stores-

room; on the other hand, it increases clerical labor and

complicates the financial accounts and, further, it is not

always easy to distinguish between stores which are

materials and those which are supplies.

As a matter of convenience and to save time, the

major classifications of stores purchased as recorded in

the columns of the purchase journal should conform to

the classification of the accounts on the general ledger,

since the footings of these columns are posted direct to

the corresponding general ledger accounts.

To simplify the discussion in the following chapters,

it is assumed that there is but one stores account in the

122
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general ledger, which controls all subsidiary records

relating to raw materials, supplies, and such finished

parts as may be carried as stores.

2. Importance of Accurate Stores Accounting

An agreement of the controlling stores figures of

the general ledger with the subsidiary figures of the

stores ledger is rarely if ever secured where lax meth-

ods of stores handling or accounting are permitted. In

such a case when a physical inventor}^ is taken and com-

pared with the book figures, wide discrepancies are

usually found. The accurate control of stores is an

essential feature of every cost system, and, as already

stated, unless the same care is given to the record of

their receipt and withdrawal as would ordinarily be

given to the record of cash transactions, stores are not

under proper control and the accuracy of the whole cost

system is threatened.

Where many hundreds or even thousands of stores

items are handled, trifling inaccuracies are likely to

creep into the clerical work which will prevent the

agreement of the figures. The pricing of stores on the

ledger cards and requisitions, for example, is not only

troublesome because of the care and accuracy required,

but because of the difficulty which sometimes exists in

identifying items. Prices may vary with each consign-

ment. Also each of a series of bolts or screws may differ

only minutely from one another and yet have individual

prices.

The stores symbol or number is a simple means of

identifying stores when requisitions or other orders af-

fecting them are made out. For example, a requisition
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for "100 bolts, No. 5" would designate the stores re-

quired with absolute accuracy and with a minimum of

description.

Accuracy in pricing can be assured by assigning the

work to a clerk who is thoroughly familiar with the

stores and their symbols and is at the same time careful

and systematic in his procedure. Even then his work

should be checked from time to time. Promiscuous

pricing by a number of employees is fatal to accuracy.

3. Stores Received Book

Stores control begins with the receipt of goods pur-

chased. One copy of the purchase order,* with details

as to prices and quantities omitted, is usually sent to

the receiving clerk of the stores department. On receipt

of the goods the clerk checks them up, counting, weigh-

ing, or measuring them, and enters the data as to quan-

tity on his copy of the purchase order, which is then

returned to the purchasing department. The purchas-

ing clerk, after checking the receiving clerk's quantities

with those on his own invoice and reconciling any dif-

ferences, adds the price of the goods on the receiving

clerk's copy of the purchase order, which is again sent

to the stores department, stamped "O K."

The purchase order now becomes the basis for an

entry in the stores received book (Form 13). In this

official record of the receipt of stores, the items are

arranged according to date, one item to the line. This

book also furnishes the data for the charges made to

the stores ledger as explained in the following section.

The ruling of the stores received book in the form

*See Volume II, Chapter IX.
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shown provides columns for date, number of purchase

order, shipper's name, description of goods, stores sym-

bol or number, quantity, unit price, total value, and

number of the stores ledger card to which the item is

posted. If a loose-leaf book is used instead of ledger

cards the page number of the stores ledger to which the

item is posted appears in the last column, under the

heading "Stores Ledger Page."

4. Stores Ledger

The stores received book is the book of original en-

try in which the debit entries to the stores ledger are

chronologically listed before posting. The stores ledger

itself is rarely, if ever, a bound book such as the term

"ledger" commonly suggests; in the great majority of

cases it is composed of cards, though in some cases it

may be in loose-leaf form. The precise form of the

book does not matter as its function is the same in all

cases—to record, on cards or sheets, the receipt and

withdrawal of stores, one of these cards or sheets being

allotted to each article or kind of material kept on hand.

(See Forms 14 and 15.)

When the stores items run into the hundreds and

even thousands, as they sometimes do, the stores ledger

cards or sheets must be so listed and arranged that any

required one may be readily found. When items are

numerous or frequently changing, a card ledger kept

on the card index plan has obvious advantages over any

other form of record. When items are few in number
and receipts and withdrawals over long periods of time

are to be shown, sheets may serve the purpose better

tlian cards. In any case the unbound form is adhered
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to because of its flexibility in the arrangement of the

records.

The size of the cards or sheets will depend upon the

number of entries which they are to contain and the

amount of information they are to record. Usually a

5x8 card will suffice but no arbitrary rule can be laid

down. The essential thing is for the stores ledger to

record the receipt and issue of material and supplies in

a convenient form for handy reference so that the quan-

tity of any item on hand can be readily ascertained at

any time.

The exact form of the stores ledger card or sheet

will vary with conditions. It should record, however,

the quantity and value of receipts in columns to the left

and similar data as to withdrawals to the right, with a

further column or columns to the right to record the

quantity, and also the value when necessary, of the

material on hand. As receipts are in bulk and issues

are in small quantity, more space should be allotted to

withdrawals than to receipts. As shown in Form 14, a

column under "Receipts" gives the number of the pur-

chase order which authorizes the purchase of the ma-

terial; also, if this does not appear in the heading, a

column may be added for the unit price at which cur-

rent withdrawals are to be taken. The heading of the

card usually shows the name of the article or material

entered, its number or symbol, location, unit price, mini-

mum stock below which it should not be allowed to fall,

and the quantity to order when the minimum is ap-

proached.

For withdrawals the stores ledger card should pro-

vide columns for the number of the requisition which



1£8 MATERIAL COSTS

authorizes the withdrawal and for the quantity with-

drawn. Columns for the quantity left and its cost value

are also provided and this quantity and value are usu-

ally entered in the balance columns after every third

withdrawal. When, however, the withdrawals of any

item are numerous and are made in small quantities, it

Article

RinNo.

No.— -

Minimum Stock Oiinnhty teOrrlftr

RECEIPTS ISSUES BALANCE CURRENT
UNrr

PRICE

DATE
Date Quaa Vfelue

Order

No.

Req.
Quan. feq.

(to!
Quaa Req.

Na Quan. Quan. Value

I Form 14. Stores Ledger

is not always necessary to figure on the stores ledger

card the value of the balance until the end of the account-

ing period. It is, however, necessary to place on the

stores requisition against which the issue is made the

value of the material withdrawn, so that it may be prop-

erly charged against the product in which it is used.

( See Form 14.) Reference to the "Current Unit Price"

readily enables this to be done.
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As different lots of the same material may vary in

price, the current price must be changed from time to

time to agree with the purchase price, if the value of

receipts is to balance the value of corresponding with-

drawals. Such change must not be made, however, un-

til the material purchased at the former price is com-

pletely exhausted. In other words, material must al-

ways be "charged out" at the same price at which it has

No. or Siys. ArHcIc Unit Price Where Stored
Max.

Min.

DATE ORDER NO QUANTITY mt RECEIVED DELIVERED BALANCE BffTE RECEIVED DEUVEREO BALANCE

Form 15. Stores Ledger

been brought in. No alteration in the unit price is ever

made until the material issued is taken from a lot which

bears a different price from the preceding one. Prices

may go up or down, but this does not affect the card

ledger prices until material has been bought and used

at the new price. If the price changes materially this

change may be reflected in the selling price of the manu-
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factured product before any of the raw material is

bought at the new price, but this is a question of price-

making and does not affect the stores ledger cost price.

(See Chapter XII.)

It is always possible, of course, to keep the stores

ledger by quantity only without regard to price. In

such case, however, the current price should appear on

the stores ledger card for use in calculating the cost

value of withdrawals and the value of balances at the

end of the cost period. Values must be found when the

balances of the stores ledger are to be compared with

that of the controlling Stores account of the general

ledger.

When the quantity of any item kept in stock

reaches the minimum point, the stores-keeper notifies

the purchasing agent, usually by means of a purchase

requisition which calls for the specified "Quantity to

Order." A purchase order is then placed for this quan-

tity, which, when received, replenishes the item of stores

up to the maximum requirements of the factory.

5. Control of Stores Ledger

A general proof of the clerical accuracy of the en-

tries in the stores ledger is afforded by the agreement

between the total of its balances and the balance of the

controlling Stores account on the general ledger. The
entries in the stores received book correspond with those

in the stores column of the purchase journal or

voucher register. The debit entries of the stores

ledger are posted from the stores received book. The
total of the stores column of the purchase journal is

posted at the end of the cost period to the debit of the
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general ledger controlling Stores account. Therefore,

as the source of the debit entries in each case is the

same, and assuming the equality of the opening inven-

tory balances, the debit footings should agree. •

The credit entries of the stores ledger are posted

from the individual requisitions ; these same requisitions

are summarized in the stores issued book and the total

of this summary is posted to the credit of the controlling

Stores account at the end of the period. Therefore, as

the source of the credit entries in each case is the same,

the credits in the controlling Stores account must equal

the total credits on the subsidiary ledger if the clerical

work is correct and, both debits and credits being equal,

in the general ledger and the stores ledger, their bal-

ances also must agree. This agreement is the basis of

all proper stores control and should be found in every

cost system.

6. Control of Issues

The keeping of the stores issued book insures the

proper accounting for all stores issued, either as a

charge to production or to expense, and when necessary

to a particular department. Under the process method

of cost-finding the departmental classification of issued

stores is all that is required. Under the job order

method it is necessary to go more into detail and to

record the issue of materials on cost sheets. The

requisitions classified or grouped by items and entered

in the stores issued book show the kinds of stores used.

The same requisitions classified or grouped by order

number show the stores which have been used on each

job.
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An important feature of stores control when goods

are made to order is the verification of the fact—if it is

a fact—that the various kinds of stores withdrawn for

manufacturing purposes have been used on orders and

properly charged to them. This verification is arrived

at by comparing the total debit to the controlling Work
in Process account with the total material charges en-

tered on the current cost sheets. As the entries in both

cases are taken from requisitions chargeable to produc-

tion, they should agree, and thus check the accuracy of

each other.

7. Bin Tag as a Means of Stores Control

Bin tags, the use of which is suggested by their

name, are often used as a further means of controlling

stores by recording each issue on the spot, at the time it

is made. If a tag such as is illustrated in Form 16, is

placed on the bin itself, or in a receptacle attached to the

shelf or rack on which the article to which the tag refers

is stored, there is no excuse for any omission in record-

ing the movement of stores.

Bin tags are only memoranda kept as an additional

check on the issue of stores. If entries are accurately

made, the record on the bin tag should agree with the

material in the bin or on the shelf, as shown by actual

count, weight, or measure. Should any serious dis-

crepancy between the controlling Stores account and

the subsidiary stores ledger arise, the data entered on

the bin tag can be checked with the entries on the stores

ledger card. If the figures on the tag agree with the

actual count, weight, or measure, but not with the stores

ledger card, the presumption is that a posting has been
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omitted from the ledger which should be adjusted ac-

cordingly. If the bin tag figures agree with those of

the ledger card, but not with the physical inventory,

something obviously is wrong—probably a failure to

enter an issue, or a misappropriation. Of course, in

either case the cause of the discrepancy should be

investigated.

o
Af?TirlF

ARTICLE NO.... i nrATinN

MINIMUM ^rnrK
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DATE
QUANTITY
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REQ.

NO.
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D15TRIB
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Form 16. Bin Tag

8. Stores Requisition

A withdrawal from stores is authorized by means of

a "Stores Requisition" or "Requisition for Materials"

(Form 17). Under the process method this specifies

to which department the charge is to be made. Under

the job order method it gives the number of the job

order against which the charge is to be made.
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The usual requisition form gives the date, quantity,

description, and value of the stores desired, and indi-

cates the use to which they are to be put—^that is,

whether they are to be charged to production or to ex-

pense. In the column headed "Charge to" is entered

the number of the production order or expense order

against which the stores withdrawn are to be charged.

Stores Reqiiisifion Dept. No

Date Quantity Stores Item Charge To Price

Issiierf by R^rpivB(< hy

Form 17. Stores Requisition

The several purposes of a stores requisition may be

summarized under the following heads

:

To authorize the issue of stores.

To distinguish between stores which are to be

charged against orders and those which are to

be charged to an expense account.

To supply the material cost on the order against

which it is to be charged.

To serve as a voucher for the entries to the with-

drawal columns of the stores ledger.

To furnish information regarding material is-

sued for entry in the stores issued book.

1.

2.

3.

4.
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9. Bill of Material

135

In many factories the materials and finished parts

needed to make up a particular order can be accurately

determined in advance by referring to blue-prints and

specifications. The common practice in such a case is

to specify the stores required for a particular order on

a "Material Sheet" or "Bill of Material." The general

.lohN. Aos Rll 1 OF MATFRlAl

Description \00 OaJC^oMsLo-'i^tdt ^e^ Rah.. ia^jLo/^ 5 I9I<7

/; ^ '
'

Quantity Dimensions Kind of Lumt>er
Naof
Bd.Ft,

Price per

•M-feet
Amount

loo iV'x zWu' ^u^vJt^tL Od*^ %XSO loo oo ^.. oo

1

....^^

"—~~^^iiiiz

—

^"^^^i,^
'

,

1

1

Form 18. Bill of Material

purpose of this form is indicated by its name. This rec-

ord takes the place of the ordinary stores requisition.

Its advantage lies in the fact that it collects the material

cost of an entire order on a single document, thus saving

clerical labor and insuring accuracy.

The bill of material illustrated in Form 18 is used

in a furniture factory. It is made out in the office from
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the blue-print and specifications for the job. The orig-

inal is the cutting list given the mill, while the duplicate

is the bill of material for the cost department. Similar

forms are used in clothing factories for the purpose of

instructing the cutting department as to the amount of

material to cut, and of supplying cost clerk with data

for figuring the material used on a job. In assembhng

industries where articles are made up from standard

parts the bill of material consists of a list of the parts

required. In this case the bill of material may be sent

to the stores-room as a requisition.

10. Stores Issued Book

A "Stores Issued Book" bears much the same rela-

tion to the issued or credit side of the stores ledger that

the stores received book bears to the received or debit

side. As a rule, issues of stores are numerous and

should be recorded on the stores ledger in detail and on

the stores issued book in summary day by day. These

summaries are made up from the requisitions. These

requisitions should be classified for posting purposes

according to the type of order under which they fall

("production" or "expense"), and then, under the de-

partment from which they are issued.

Form 19 suggests the ruling of a stores issued book.

The total value of withdrawals for the month is sum-

marized in the first column and in the remaining col-

umns the issues are classified by departments and as

charges to production or to expense. At the end of the

period, the total in the first column is posted in the gen-

eral ledger to the credit of the controlling Stores ac-

count. The corresponding debit is to:
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1. Production orders in process:

Under the job order method of cost account-

ting, a summary of all stores issued against

production orders is charged to Work in

Process account.

Under the process method, individual debits

aggregating the total of the production or-

ders column are made to the proper pro-

ductive departments.

2. Expense orders:

Summaries aggregating the total of the ex-

pense orders columns are debited to the

departments which have withdrawn the

stores.

The stores issued book should contain at the close of

the period a daily and monthly record of the value of

the stores withdrawn, so classified as to distinguish be-

tween stores chargeable to production and those charge-

able to expense; and this classification should further

show under each head the departments for the needs of

which stores have been withdrawn. Under the process

method the charge is made to the department only.

Under the job order method the charge is made in total

to the Work in Process account and is entered in detail

on the cost sheets for the production orders.

11. Material Returned to Stores or to Vendor

It has heretofore been taken for granted that stores

when once issued are completely consumed in manufac-

ture. As a matter of practice, this is not always the

case. More material is frequently requisitioned than is
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needed for a particular job, in which case a portion

must be returned to stores. Sometimes defects or dif-

ferences in material show themselves after its with-

drawal, making it necessary to return the material to

the party from whom it was purchased.

The return of invoiced goods to the vendor after they

have been taken into stores follows the usual accounting

procedure—the reversal of the entries made in both the

general ledger and the stores ledger. Such entries,

however, are not often made, since defects in goods of

sufficient gravity to warrant their complete rejection

are generally discovered before the invoice is recorded

and passed for payment.

The return to the stores-room of material requisi-

tioned in larger quantity than is needed is usually ad-

justed through the factory journal, reversing the fig-

ures on the books and making the entries in red ink to

indicate the nature of the transactions. Under manu-

facturing conditions where returns to stores are numer-

ous and unavoidable they should be segregated in a

separate "Stores Returned Book." "Stores Returned

Notes" must then be used as supporting documents for

the book entries. As the book and notes simply reverse

the operations which have been fully described, no fur-

ther description of their use and their relation to each

other is needed here.

12. Periodical Adjustments

It must be admitted that, however carefully stores

may be handled and values recorded, it is impracticable

to keep the records with the absolute accuracy of cash

records. Items of small intrinsic value, frequently re-
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quisitioned, are sometimes overlooked and the trifling

inaccuracies of scales will in time cause some discrep-

ancy. Shrinkages will sometimes occur and a certain

amount of spoilage and waste is unavoidable in the

handling of certain stores. If, after all due allowance

has been made for these causes of discrepancies, any

considerable difference is revealed between the actual

balance on hand and that which should be on hand as

shown by the ledger, it will be due probably to one of

two causes—failure to post one or more requisitions, or

the withdrawal of stores without authority.

If a comparison of the aggregate balances of the

stores ledger cards with the controlling balance reveals

a larger balance in the stores ledger, the figures in the

controlling Stores account in the general ledger will

probably be the true accounting balance. The dis-

crepancy may be caused by omitting to post one or more

stores issues—assuming that the clerical accuracy of

the postings and balances has been verified.

If there is any serious deficiency in one or more ar-

ticles or items of stores, as shown by a physical inven-

tory, while the balances in the stores ledger agree with

the controlling balance, this difference may safely be

attributed either to the issuing of stores without author-

ity or to misappropriation. Assuming no malpractice,

all that can be done to rectify the omission is to consider

it as a charge to production which has been omitted and

to debit it to general expense, by which means it will be

distributed over production in the form of burden.

A higher degree of care is, of course, exercised in

keeping stock records of precious stones and metals than

in accounting for low-priced stock.
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REVIEW QUESTIONS

1 . How can stores accounts be controlled ?

2 . What is a good method to use for identifying stores ?

3. How should the receipt of stores be handled?

4. How is a stores ledger operated?

• 5 . What check is there on the balances shown on the stores ledger ?

6 . When the price of an article of stores varies from time to time,

what price is to be used when such stores are issued?

7. How are bin tags used?

8. What records should be kept of stores issued?

9. To what accounts are stores issues charged?

10. How should discrepancies in stores ledger balances be adjusted?



CHAPTER XII

STORES PROBLEMS

1. Complications in Detennination of Material Costs

When the quantity of raw material entering into a

unit of production or consumed in its manufacture can

be accurately measured and the price is known, material

cost can readily be ascertained. Equally simple should

be the calculation when a specific quantity of material

is withdrawn from stores for a specific job or process

designated on the stores requisition. In practice, how-

ever, the figuring of material cost is not always so free

from complications. As noted in Chapter XI, prices

fluctuate widely, material sometimes loses or gains in

weight or in volume from atmospheric or other causes,

and after it is requisitioned, may prove defective, or be

wasted or spoiled by careless workmanship. Also by-

products and scrap frequently result from the processes

of manufacturing. The causes of the fluctuations in

value or cost or quantity used may be inevitable, inten-

tional even, or they may be accidental, but whatever

their origin they occasion many baffling cost problems

which need careful handling if exact material costs are

desired.

2. Fluctuations of Price

Many kinds of raw material fluctuate widely in

price—sometimes changing with every lot purchased.

The rule in cost accounting is to withdraw stores at
142
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cost, but their fluctuating prices sometimes render the

observance of this rule difficult. This is the case espe-

cially when goods are purchased in bulk and it is im-

practicable to keep one lot separate from another.

When the fluctuations are so frequent and so great as

to require special methods, the problem may be solved

in one of three ways.

The first and simplest method is to take an average

price based on the figures of a number of years and to

compute the material cost accordingly. This is a rough

and ready method which at best is apphcable only to

those products in the manufacture of which wages and

overhead form a much larger item of cost than material.

The second method is to use the material price of a

particular lot and to adliere to it until a quantity equal

to the particular lot has been withdrawn. This method

is simple, as it eliminates the necessity of identifying a

specific consignment of goods with any one job or proc-

ess. When material is uniform and is received in bulk

or in large consignments, this method furnishes suffi-

ciently accurate cost figures.

A third method is to keep each new lot of material

by itself and price each item issued at its exact cost.

Under the job order method this is usually a simple

matter. Under the process method of production it in-

volves the use of different plans of handling according

to the nature of the stores. Thus in a tannery, a lot

number is allotted to each consignment of hides, which

is stored by itself. As material is requisitioned the

number of the lot from which it is drawTi is entered on

the requisition by the stores-keeper and the price ex-

tended accordingly.
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The third method is clearly the most accurate of the

three as the material cost is the actual invoice price of

the material used plus such charges as freight, cartage,

and handling.

3. Fluctuations in Weight or Volume

It has been noted above that materials frequently

undergo changes in weight or volume due to atmos-

pheric or other conditions. These changes are in some

cases very considerable and the unit price at which the

material is "charged in" must be changed to meet the

new conditions. Thus, if a certain kind of dyestuff

costing $50 weighs 100 pounds when taken into stores

and loses 10 pounds in weight before it is requisitioned,

it must be priced for withdrawal purposes at $.55% per

pound ($50-^-90). Or again, a warp costing $1 a yard

and measuring 300 yards before weaving may shrink 15

yards during the process, the yield amounting to 95

per cent. The cost of the warp should then be increased

proportionately and figured at approximately $1,053

per yard after weaving, to arrive at the exact material

cost of the cloth per yard.

Under such conditions the calculation of material

cost is sometimes simphfied by computing the physical

changes which material may undergo in terms of per-

centages. For example, when material loses weight,

the amount of the loss is expressed as a percentage of

the original weight. If a number of lots of cotton

weighing, say, 300 pounds before "picking" average

285 pounds after the operation, the percentage of loss

is 15^-300 or 5%. This standard percentage once de-

termined is then deducted from the weight of all lots
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going through the operation to give the weight of the

picked product.

4. Waste of Material

Wastage of material in the course of its conversion

into finished product is frequently a necessary resultant

of the manufacturing processes. This means that hav-

ing paid so much for a given quantity, weight, or length

of material, some of this value disappears in the course

of manufacture. The waste may be caused by inevi-

table conditions. In this case it is one of the legitimate

costs of manufacture and requires no special attention

save to guard against its exceeding the necessary wast-

age percentage. It may, however, be the result of care-

lessness, inferior skill, and poor workmanship, in which

case it is a preventable loss that should be avoided. In

the clothing and shoe industries, for example, in cutting

the raw material an unavoidable waste results which

may be very greatly increased by lack of skill. The

task of the cost accountant is to determine whether the

waste in any given instance is greater or less than may
reasonably be expected.

To check unnecessary waste, standards should be

established, so that any serious increase over this normal

may be promptly detected. By the establisliment of

these standards the amount of any loss due to a prevent-

able cause is ascertained and a measure of efficiency is

set, below which a department or an individual worker

is not permitted to fall without investigation. If such

a preventable loss occurs, however, it should not be

treated as a legitimate material cost but it should be

charged to a special "Wastes" account and be handled
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as an expense item. Thus the direct material costs are

not affected by variations in the skill of workers or by

carelessness in processing. Furthermore, losses due to

such causes are quickly discovered and the fact that they

are occurring is emphasized by their inclusion in the

waste charge.

5* Defective and Spoiled Material

Defective and spoiled material presents a much
more complex problem than wastage. Defects may be

discovered and spoilage may take place after consider-

able expenditure has been incurred in wages and over-

head, and thus the cost of the original material is only a

small part of the total loss.

Under the job order system, if the spoiled work con-

sists of an article or product complete in itself up to the

point when spoilage occurs, the total costs can be debited

to a Spoilage account, which is also credited with

the scrap value, if any, of the rejected product. The
work is then started again. If the spoiled work consists

of some part or parts required to complete a more com-

plicated product, the accounting problem is solved by

issuing a "Replacement Order." This is virtually a

duplicate production order which authorizes the manu-

facture of a similar part or parts up to the point where

the rejection took place. When the workman reaches

this point he turns in the order and resumes work on the

original production order. By this means the cost of

replacing the spoiled work is ascertained with fair accu-

racy and is, of course, charged to the Spoilage account.

This plan is obviously not applicable to the process

method of cost-finding. In bulk production a certain
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percentage of spoiled work is often unavoidable and is

perhaps not discovered until the finished product is in-

spected. In foundry work, for instance, castings fre-

quently show defects after the molten metal has cooled,

and these castings are then rejected. Here the defective

material can be used again, and the simplest way of

dealing with the spoilage is to ignore the defective prod-

uct and base the cost on the perfect output. Thus, if

twenty tons of metal are poured from the cupola, result-

ing in nineteen tons of perfect and one ton of defective

castings, the total cost—less the material cost of the de-

fective castings—is distributed over the nineteen tons to

give the unit price per ton or pound. This is virtuaUy

treating the cost of the operations on the defective cast-

ings as overhead, which is the usual method of disposing

of the cost of spoiled product—less any salvage value

—

under any system.

6. Scrap and By-Products

Scrap consists of the remnants or remainders of

requisitioned material too small in size or value to he

turned back to stores. Its accounting treatment de-

pends on whether or not the scrap is of sufficient value

to affect appreciably the cost of the product. If it is,

the value of the scrap, less any cost of preparing it for

sale, is usually deducted from the material cost of the

production order or process on which it applies.

If the pieces of scrap are small and cannot be iden-

tified as coming from the material used on particular

orders, their value should be credited to general fac-

tory expense, thereby reducing the overhead on the

product.
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Methods of handling and accounting for by-products

are determined largely by the nature and value of the

particular by-product and vary with the conditions of

manufacture. In some cases, notably in the chemical

industry, by-products have little or no similitude to the

main product. Glycerine, for example, though a by-

product in the manufacture of soap, is at the same time

a separate and distinct product. For this reason, in-

stead of being treated as an offset to the cost of material,

it is considered as a manufactured article and is credited

to the Work in Process account or to the account with

the operating department in which it is produced, usu-

ally at its cost for material.

In wood-working industries scraps of lumber are

often worked up into toys, in which case the toy depart-

ment is usually charged with the pieces of lumber used

at what is considered the market value.

7. Material Used "as Needed"

The material cost calculation is simplified when every

item is drawn from stores on a requisition and can be

charged at once to its own job order number. In some

cases, however, operating conditions are such that requi-

sitions cannot be used for all material. Thus, where

material is exceptionally heavy or bulky as in the case

of the material for heavy castings, it would be obvi-

ously impossible to requisition the exact amount re-

quired, and in such a case a report of material used

takes the place of the requisition. In other cases it may
be impossible to estimate the amount of material that

will be used in the course of the day's work because much
depends upon the speed of the operator. In other in-
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stances it is impossible to estimate with any degree of

accuracy because defects are liable to develop in the

material in the course of manufacture. In such cases

the operative should measure the quantity of the mate-

rial used as work progresses and report this quantity on

a suitable form, which as a rule is a combination time

and material record. This is the usual practice in paper-

box factories.

8. ''Loss and Gain on Estimates" Account

When the quantity of material which will actually be

used on a particular order cannot be determined in ad-

vance and must be estimated, an account termed "Loss

and Gain on Estimates" is opened to show any differ-

ence between the estimated material required for indi-

vidual jobs and the value of the material which is actual-

ly used.

Thus in a shoe factory, when a sample line is pre-

pared at the beginning of the season, the quantity of

calfskin required to make the upper leathers of the dif-

ferent styles of shoes is estimated by spreading the pat-

terns over a calfskin and measuring the number of square

feet they cover. The price of the skins is also estimated

by taking an average price based on experience and a

knowledge of leather prices. These estimates are used

throughout the season as the basis of the material cost

calculations. If, for example, a production order is is-

sued for a certain number of cases of shoes of a particu-

lar style requiring calfskin uppers, the required number

of calfskins are requisitioned from stores. But, in prac-

tice, the area of the calfskins actually issued is some-

times more and sometimes less than the estimated area
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of skin required on an order, their cost varies from time

to time, and careless cutting may increase the amount of

skin used, so that the actual cost charged on the stores

requisition rarely agrees exactly with the estimated cost

of the skins. This difference is adjusted by debiting the

Loss and Gain on Estimates account with the actual

stores value of skins issued and crediting it with the esti-

mated value plus the value of any pieces of calfskin re-

turned to stores. Its balance, representing the differ-

ence between the actual and estimated cost of material,

is ordinarily closed out to the expense of operating the

stores department, i.e.. Stores Expense or Material Bur-

den account. (Chapter V, § 6.)

9. Material Wastage and Handling Expense

A problem which is sometimes met with in calculating

the cost of material is where it undergoes changes before

it can be used—changes which are sometimes so great

that the purchase price bears little or no relation to the

charge which must be made to the orders. The wood-

working and the steel industries afford good examples of

such conditions and of the methods by which they are

met.

Thus lumber is purchased at so much a thousand

feet and various charges, such as freight and hauling,

are incurred in its delivery. Expenses are again in-

curred in sorting and stacking it, and before it can be

used in the factory it must, as a rule, be kiln-dried and

sawed into stock sizes. This results in considerable ex-

pense and wastage before the raw product is really

taken into the factory stores.

The charges for freight, hauling, kiln-drying, saw-
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ing, and so on, incurred before the lumber is ready to be

delivered to the factory for manufacturing purposes,

are easily handled. Their total is found and their sum
divided by the total number of thousand feet of all kinds

of lumber actually received. In this way a cost per

thousand feet may be determined and added to the cost

of lumber delivered to the factory.

The cutting of lumber into stock sizes before it is

delivered to the factory results in a certain amount of

waste. To determine the amount of waste a tally is

kept of the number of pieces of each size cut. At the

end of the cost period the total amount of material of

all sizes cut from a particular kind or grade of timber

is obtained. The difference between this total and the

amount of lumber purchased gives the wastage for the

cost period. The total amount of material cut is the net

amount of lumber available for factory purposes and,

when divided into the total cost of lumber, including all

costs of freight, handling, drying, cutting, etc., gives

the price per foot at which the lumber goes into the

factory.

REVIEW QUESTIONS

1. What information is needed in order to make a calculation of

the cost of material in a unit of the product?

2. What is the best method to use for pricing material which has

been withdrawn from stores when several lots of the same

kind of material have been mixed together?

3. What effect does an increase or decrease in weight due to atmos-

pheric conditions have on the price?

4. How is waste material which is the result of manufacturing

operations best handled when making cost calculations?
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5. What procedure is followed in handling the cost of defective

material which has been rejected during the process of manu-

facture ?

6. What disposition should be made of the revenue received from

the sale of scraps of material, such as cuttings in a garment

factory ?

7. What is the purpose of a Loss and Gain on Estimates account?

Give an example showing the operation of such an account.

8. How is the wastage which results from the cutting of lumber

applied to the cost of the factory product?



CHAPTER XIII

CLASSIFICATION OF STORES

1. Relation to Cost Accounting

Though the classification of stores and equipment

belongs more to the sphere of factory organization and

management than to that of cost accounting proper,

the accountant is interested in the subject because suc-

cess in the operation of a cost system is largely depend-

ent upon the accuracy with which stores are accounted

for. In a large plant where items of stores run into

thousands, mistakes in handling and recording issues

are certain to occur unless stores are so classified and

symbolized that any one of the several thousand items

can be accurately designated and described.

2. Necessity for Stores Classification

The necessity for some system of stores classification

is perhaps most apparent in the mechanical industries

where, without it, confusion, if not chaos, would inevi-

tably occur in the handling of stores. A hundred or

more different parts, scores of tools, and many kinds of

supplies may be needed on a moderately complex me-

chanical job. To designate each of these by a distinc-

tive and descriptive name would be so burdensome and

result in so many errors that an easier and more accu-

rate method is essential.

Even in industries where the need for classification

is less obvious some attempt at it will always be found.
153
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A walk through any manufacturing plant will show

that though the stores-keeper may know little or noth-

ing about the subject of classification, he still follows

its first principles by arranging and grouping stores in

natural divisions to facihtate handling and counting.

Thus in a foundry and machine shop the lumber is usu-

ally stored in a shed near the pattern-making shop and

classified as to kind and size ; the pig iron is in the yard

near the foundry, arranged in piles to facilitate count-

ing; the castings are stored in the same fashion near

the machine shop ; in the general stores-room, commodi-

ties, such as screws, bolts, and nuts are arranged, accord-

ing to size, in separate bins in a section devoted to each

kind; oils and inflammable materials are placed in a

separate fireproof building; and so on. Here we have

a careful arrangement of stores to suit special conditions

and in this way the principles of classification are ap-

plied.

3. Advantages of Classification

In addition to the obvious fact that the classification

and symbolizing of stores and equipment save time and

trouble in keeping stores records, a further advan-

tage hes in the fact that the use of symbols compels

accuracy in description and thus assists in pricing; ref-

erence to the stores ledger file is facilitated and when
items are withdrawn for manufacturing purposes, or

when an inventory is taken, there is no excuse for vague-

ness or guesswork in describing the article required.

If the foreman or other employee requisitioning

stores is compelled to designate articles by their sym-

bols, he must, before making out a requisition, first con-
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suit the stores catalogue or other list to ascertain the

symbols of the things wanted. Thus he selects precisely

what he needs and describes the item with such precision

that no mistake need arise in issuing it or in recording

the issue on the books. In the same way, when an entry

needs to be made on the stores ledger and one out of

perhaps several thousand cards has to be picked out of

the file, the card can be found much more quickly and

accurately under its number than if referred to first

within a class and then under a name within the class.

4. Systems of Stores Classification

There are two broad systems of stores classification

—by means of numbers and by means of letters. Un-
der both methods items of the same kind or class are

first arranged in general groups to which a key number

or letter is allotted. The number or letter which always

stands as the first unit in a symbol of several num-
bers or letters indicates the group to which the item

belongs. The remaining numbers or letters of the sym-

bol designate the precise item in a subdivision of the

group. Letters are sometimes combined with numerals,

thus securing the advantages of both methods. In such

a code the letters as a rule refer to the type and kind

of article, and the numerals to its location or to its size,

shape, or other physical characteristic.

A numerical code possesses one advantage over a

letter code in that a number is to most persons more

definite. Its position is more easily fixed, it can readily

be found in a file or on a bin, and, if out of place, it is

more likely to attract attention than a disarranged letter

or combination of letters. On the other hand, a code
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composed of letters is easier to memorize than a numeri-

cal code and for this reason is often used in small plants

in which the items of stores are comparatively few in

number, and a stores catalogue or other printed list is

therefore unnecessary.

5. Numerical Classification Code

What is known as the "block" system of classifica-

tion is the simplest of all numerical codes. Blocks or

series of numbers are assigned to each main class for the

purpose of numbering the items within that class. Thus,

the numbers 1 to 999 may be allotted to ofRce supplies.

Within this block 1 to 99—or as many of these numbers

as necessary—may indicate various kinds of plain paper,

100 to 199 the firm's stationery, 200 to 299 desk sta-

tionery supplies other than paper, and so on.

The limitation of this method is that as the blocks

of numbers are assigned to broad divisions and items

within a class are arbitrarily numbered, the mind does

not readily associate any number with a particular ar-

ticle. When certain numbers are used to describe cer-

tain generic groups—as in the method to be described in

the following section—this limitation is not found.

6. Dew^ey Decimal Code

The Dewey decimal system of classification as used

in many public libraries is an elaboration of the block

system. Its special feature is the adaptability of the

code to new numbers. Because of this elasticity and
the clearness with which it designates an article as be-

longing to a certain generic class, it is finding favor in

plants where numerous items of stores are kept in stock.
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To explain the operation of the system, it may be

assumed that in the stores-room of a wholesale hardware
concern many kinds of hand tools and implements are

kept in stock and that the number "5"
is allotted to the

entire class of hand tools. The first broad division des-

ignates the general type of tool ; that is to say, the first

figure in the symbol "5" stands for any kind of hand
tool. The second figure narrows the field of a thousand

or more possible hand tools by indicating their use, e.g.,

51 for the pounding hand tools (the 5 designating a hand
tool, the figure 1 its character) ; in the same way 52 may
indicate boring and piercing hand tools, and so on. Hav-
ing by the use of the symbol 51 narrowed the field to a

tool used for the purpose of pounding, the third figure

may indicate the kind of pounding tool—511, for ex-

ample, standing for all classes of hammers. Having ar-

rived at the type of article, the next step is to describe

one of a particular kind. This is done by the introduc-

tion of a decimal point and the use of further numbers

;

511.1, for instance, may stand for tack hammers, 511.2

for claw hammers, while 511.11 may indicate a special

size of tack hammer, and so on. It should be noted,

however, that there can be no more than nine main

groups, no more than nine subdivisions of each main

group, no more than nine divisions of these sub-groups,

etc. This difficulty may be met by using letters after

the ninth item—for instance, 511.9 may be followed by

511.A, 511.B, etc.

The construction of such a code is illustrated in the

following example:

500 Hand tools, and implements

510 Pounding tools
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520 Tools for dividing and trimming solids (axes,

saws, chisels, scissors, clippers, scythes, and

other cutters)

530 Shaping, planing, surfacing, molding, sharp-

ening, filing, and thread-cutting tools

540 Boring and piercing tools

550 Tools for holding and manipulating solid

bodies (frames, wrenches, screwdrivers,

keys, hooks)

560 Tools for scooping, shoveling, and digging

(spoons, shovels, forks, rakes, scoops, and

diggers)

570 Tools for blowing, pumping, directing, sift-

ing, and stirring (except shovels, spoons,

scoops, and brushes)

The complete code for hammers might read as fol-

lows :

500 Hand tools, utensils and implements

510 Pounding tools

511 Hammers
511.1 Tack hammers
511.2 Claw hammers
511.3 Sledge hammers

A key must first be used to operate the code until

familiarity with the numbers is acquired. With prac-

tice the mind quickly identifies particular groups, and

classes within the group, with certain numbers. The
feature of this system is the association of certain types

of articles, not only with specific numbers, but with the

position of the number in the code.
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7. Mnemonic System of Letter Classification

A classification code made up of letter's which so

far as possible are mnemonic, i.e., suggestive of the name
to which they refer, can only be used with advantage

when the main classifications on the list do not exceed

in number the letters of the alphabet. A symbol when
associated with a particular article by means of its initial

letter is easily remembered, and reference to a key or

catalogue list soon becomes unnecessary.

In making up a mnemonic code a base sheet is first

prepared. This consists of the letters A to Z, with I

and O omitted because they resemble numerals. To
each letter is allotted the name of a main class; thus if

"S" stands for "Stores," a symbol in which S appears

as the first letter would denote some item of stores. The
next step is to prepare a secondary sheet or list of dif-

ferent kinds of stores. For example, the classification

of stores in the kitchenware department of a wholesale

hardware concern might be

:

A Aluminum M Enamel and agate

C Chinaware ware

E Earthenware N Nickel ware

F Fibrous ware P Copper ware

G Glassware R Rubber goods

H Hardware S Steel and iron ware

K Crockery T Tinware

L Lighting fixtures V Stoves

W Wooden ware

It will be noticed that in twelve out of the sixteen

items listed the initial letter of the word is used; in the
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remaining cases the initial is suggested by the sound

of the word.

To carry the classifications a step further, in codify-

ing, say, chinaware, B may be used for bowls, C for

cups, P for pitchers, S for saucers, T for platters, and

so on, with numbers to designate the particular kinds

of pitchers, bowls, etc., carried in stock. Thus, the com-

plete symbol for a special pitcher carried in the china-

ware section of the stores department may be S C P 10.

Such a symbol is much more easily impressed on the

mind than one composed wholly of nimaerals.

8. Combination Code

Numerals are sometimes combined with letters to

furnish information according to their position in the

code. Suppose, for example, that a large concern oper-

ates a number of stores-rooms in different parts of its

plant. In such a case requisitioning is simplified if the

stores-rooms are numbered and the numbers are intro-

duced in the symbol after the letter "S" to indicate the

location of the particular item referred to in the code.

Thus, to take the preceding example, if kitchenware is

stored in room 5 the symbol for pitchers becomes

S^ C P 10, the number being smaller in size than the let-

ters and printed above the line. Numbers are frequently

used in this way to indicate different brands and sizes

of the same article.

9. Important Points in Devising a Code

The system of classification to be simple and logical

should be based upon the physical characteristics of

stores and equipment. Where many thousand items
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are to be classified, study will reveal that many of these

have qualities in common, allowing logical grouping into

main and sub-classifications. Unless the code is logically

arranged and easy to understand, workmen are apt to

shirk its use and in consequence mistakes occur. The
main object of symbolizing is to furnish an abbreviated

means of accurately designating any article. Therefore,

the ideal code is one that condenses specific information

within a brief symbol which is easy to memorize and

which cannot be confused with another symbol.

Whatever the code adopted, it should be definite

enough to prevent any article finding its way into more

than one class and complete enough to include all stores

and every piece of equipment ; it must be elastic so that

additional items of stores and equipment can be inserted

as they come into stock without disturbing the arrange-

ment of the articles already classified. The dumping of

unclassified items into a miscellaneous section should be

avoided.

10. Stores Catalogue

After all main and sub-classes of the code have been

decided upon and after a symbol has been assigned to

each article within a class, the final step is to prepare a

catalogue which will serve as an index to the stores clas-

sification. Confusion is apt to arise in the handling of

items because of slight differences between two articles

of the same kind which are hard to describe or because

sizes are not clearly specified or because the proper desig-

nation of a particular item may not be known. Such

confusion is obviated by the use of a catalogue of stores

which furnishes a correct description of every item of
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material and supplies carried in stock, so grouped and

arranged that reference to its code number requires but

a moment.

REVIEW QUESTIONS

1 . What purpose is served by a classification of stores ?

2. What is meant by the numerical system of stores classification?

What are its advantages and disadvantages ?

3. What is the mnemonic system of stores classification? What

are its advantages and disadvantages?

4. What is the block system?

5. What is the Dewey decimal code? Illustrate.

6. What is a combination code? Illustrate.

7. What purpose is served by a stores catalogue?
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CHAPTER XIV

RECORDING THE COST OF LABOR*

1. Labor Cost Problems

As labor is always an important element of cost and
often constitutes the largest item in the cost of manu-
facture, the importance of accurate labor records can-

not be emphasized too strongly. Without such records

there can be no accurate cost accounting, nor as a rule

can there be economical production. If labor is wrongly

reported, the cost records will be meaningless or mis-

leading; some jobs may show too high a labor cost and

others too low. If labor is lost or frittered away, the

cost records should disclose the fact and point the way
to such investigations and action as will prevent its re-

currence.

The computation of the direct labor cost of a product

is comparatively simple and there is no reason why it

should not be accurate. A predetermined wage is paid

for either the productive time of workers or for the num-

ber of pieces produced and these wages are always a

matter of record on the factory books, whether or not

a cost system is in operation. For cost purposes it is

only necessary to apply these w^ages to the product upon

which the labor has been expended.

Under the process method the procedure for obtain-

ing labor cost is simple, requiring little, if any, special

mechanism. Under the job order method the procedure

•See Volume II, Chapter XXVI, "Labor and Salaries."
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is more complex. Special forms are required to con-

nect the wages of the individual workers with the dif-

ferent orders on which they may have been engaged dur-

ing the cost period. The forms used and the routine

followed vary with conditions.

2. Labor Costs under the Process Method

The labor records of a cost system have a dual pur-

pose : ( 1 ) to supply pay-roll data upon which the wage
payments to employees may be based, and (2) to sup-

ply information as to where or how the services of em-

ployees are expended, so that proper charges may be

made against the product.

Under the process method, the same pay-roll which

records the wages and the salaries of the employees can

also be made to show the labor cost on processes and

thus the labor cost of the product. This result is se-

cured by the segregation or grouping on the pay-roll of

the names of employees by departments. The total

of wages and salaries of each department is taken from

this pay-roll and charged to the proper departmental

process accounts at the end of the period. It is unneces-

sary to distinguish between productive and non-produc-

tive labor. The clerk, the foreman, and the floor-

sweeper on the pay-roll of a process department are

considered for accounting purposes as essential to pro-

duction as the workmen who do the actual productive

work in the department. The salaries of the administra-

tive officers, superintendent, inspectors, time clerks,

watchman, and others who are not directly connected

with any particular department should be charged to

general expense.
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If only the labor cost of the unit of production is

desired, the labor cost of each department or process

divided by the total output for the period gives the

labor cost per unit for each department, and these de-

partmental labor costs added together give the total

labor cost for each unit of output. Or the sum of the

labor costs of all processes or departments for the period

divided by the total output for the period will likewise

give the total labor cost for each unit of production.

3. "In and Out" Time

Where labor is paid for on a time basis, as is usually

the case under the process method, the original factory

document from which the time chargeable to each de-

partment is entered on the pay-roll is the "gate" record,

on which is registered the time when the employee enters

and when he leaves the factory or his department. This

time card or ticket bears the same relation to the pay-

roll that an invoice bears to the purchase journal. The
pay-roll classifies purchases of interior personal service,

as the purchase journal classifies purchases of goods

and exterior service—in both cases the allocation, so

far as possible, being to departments.

The gate record is commonly kept by means of a

time clock. The superiority of this method in compari-

son with the old-fashioned check system is so obvious,

and time-recording mechanism of one form or another

is now so universally used, that a detailed description

of the method is unnecessary. The gate record presents

documentary evidence of the hour and minute when em-

ployees enter and leave the premises and gives an au-

thoritative basis for labor charges, incidentally distin-
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guishing between those employees who are late and

those who are punctual.

4. Job Order Labor Costs

A clock of the type used to record gate time indi-

cates the hours of arrival and departure. This meets

the requirements of a process cost system—particularly

if departmental time clocks are used—but is not ade-

quate for a job order system, as a record based on gate

time obviously does not indicate how time is spent within

departments. For job order purposes the gate time

record, if kept, must be supplemented with time cards

or some similar means of showing in detail the disposi-

tion of the employee's time and the amount of wages

to be charged to each order.

Whatever the system of time-keeping employed, the

pay-roll in a job order cost system should classify the

employees by departments to determine the depart-

mental labor cost, and in addition should be so ruled as

to separate direct and indirect labor. When this is done

the totals of the current payments for direct labor

chargeable to orders—which must, of course, equal the

sum of the detailed labor charges to orders for the same

period—can be taken from the pay-roll, as can also the

indirect labor charges for the departmental expense ac-

counts. Under this method, the payments to workmen
who fashion the product appear in one column as a di-

rect labor charge, while the time of superintendents,

foremen, and general utility men appears in another

column as a charge to general expense or the expense

account of some operating or service department, as the

case may be.
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5. Time-Work

Productive labor is paid either on a time basis, or

by piece-work, or by some bonus or premium plan which

is a combination of both time- and piece-work. When
time rates are complicated by the payment of premiums
or bonuses for production above the established stand-

ards, the computation of labor costs is sometimes a mat-

ter of difficulty.

Where direct labor is paid for at different hourly

rates based on the grade and skill of the worker, the

amounts to be charged to orders and entered on the pay-

roll are obtained through the medium of individual time

records. Here the forms used will be determined by the

conditions of manufacture, the object in all cases being

to show on which orders an employee has worked and

the time devoted to each order day by day.

In recording time, it is important to obtain an exact

agreement between the pay-roll totals of productive

labor and the various amounts charged to the different

orders. Thus, if a workman arrives at eight in the morn-

ing and leaves at noon, his total time for the forenoon

as shown by the gate record is four hours and the rec-

ord in the shop should also show four hours of labor

—

less any lost time. These four hours may have been de-

voted to one job or may perhaps have been divided

among a number of jobs according to the conditions.

To ascertain whether or not this agreement exists, the

daily total hours charged to orders in each department,

as taken from the workman's time tickets, should be com-

pared with the daily gate time and any differences re-

corded. The gate time thus serves as a check on the ac-

curacy of the shop time. The time records for each day
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should be checked up on the morning of the following

day and any discrepancies should be immediately in-

quired into while the details are fresh in the memory
of all concerned. These discrepancies may arise from

many causes. Sometimes mistakes are made in enter-

ing time on the tickets, or odd quarters and half hours

lost by tardiness are not deducted on the time tickets.

When the gate and shop records agree, the time on

the individual time tickets is extended in terms of money.

The time tickets are then classified by order number, en-

tered on the cost sheets of the orders to which they

apply, and passed on to the pay-roll department. Here
they are sorted by clock numbers—which appear on the

time tickets as well as on the gate record—and the

amounts representing wages due to productive workers

are entered on the department pay-rolls. By checking

day by day the total number of hours charged to orders

and to expense (see Chapter XV) with the gate time,

and by using the shop time records as the source of both

the pay-roll and the cost figures, an agreement between

the total amount of wages for the period and the wages

charged to orders and department expense can be

obtained daily, weekly, or monthly, as required.

6. Piece-Work

The forms of time tickets or other records used for

computing the labor cost on orders naturally vary with

the conditions of manufacture and shop routine. Where
labor is paid for by the piece the time record usually

takes the form of a piece-work slip or ticket (Form 26,

page 186), the purpose of which is to record the quan-

tity produced, the wages to be paid, and the number of
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the production order to which the wages are to be ap-

plied.

One difficulty in piece-work is the verification of the

quantity produced. Where articles are made to be

turned into stores, the stores-keeper's record of the quan-

tity received may be taken as proof of the correctness

of the piece record. In mam^ factories, however, work
passes from hand to hand—as in a jewelry factory.

Here the numerous operations performed on the prod-

uct are often paid for by the piece. Since the number
of pieces may diminish as defects develop, or as work is

spoiled in processing, the stores-keeper's record is no

longer a safe check on the piece-work records. The veri-

fication of the quantities shown on the individual records

under such circumstances will vary with the conditions

and falls more within the province of shop management
than that of cost accounting. The cost accountant is

chiefly concerned with the labor pricing of the pieces

produced, with the entry of the wage amount on the

pay-roll, and with the proper charging of this amount

to the order by means of its cost sheet.

It is clear that if all work on an order is paid for at

piece rates, a summary of the piece cost shps or tickets

belonging to this order will give its productive labor cost.

It is clear also, that if a summary of the productive labor

for the period as entered on the pay-roll is made, the

figures should agree with the summary of the current

piece cost slips which are debited to the controUing

Manufacturing or Work in Process account. This

agreement establishes the fact that the current produc-

tive wages recorded on the pay-roll have been in one way
or another charged to orders.
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7. Pay-RoU Form and Procedure

The precise form of the pay-roll is immaterial so

long as it classifies the total wages of the period by de-

partments and, in a job order factory, so long as it dis-

tinguishes between productive and non-productive labor

within the operating departments. When the cost period

does not always coincide with the pay period, as

where the cost period is a month and wages are paid

weekly, the cost accountant's work is simplified by show-

ing the amount of wages due to each worker—whether

on an hourly, weekly, or salary basis—day by day. The
pay-roll columns can then be footed and posted at any

time.

The general procedure in entering up the pay-roll

is as follows: As checks are drawn for wages and sal-

aries at the end of each pay period, the account kept

with wages and salaries in the general ledger is charged

with the amount. At the end of the cost period the

amounts thus accumulated (plus any wages accrued

should the cost period not coincide with the pay period)

are closed out in accordance with the classification of

wages and salaries shown on a pay-roll analysis sheet.

In other words, under the process method. Wages and

Salaries account is closed out to departments ; under the

job order method direct labor is closed out to the con-

trolling Manufacturing account or accounts, and indi-

rect labor and salaries to the departmental expense

accounts.

Whether one controlHng Manufacturing account or

separate productive department Work in Process ac-

counts are used to record the cost of manufacture, the

only difference in the procedure is in the closing entries
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to Pay-Roll (or to Salaries and Wages account) which

under the process method shows the distribution to the

several departments. The following journal entry

which summarizes the labor operations of a woolen mill

is typical:

Stock in Process (Dye House) $

Mixes in Process (Picker Room)

Yarn in Process (Carding and Spinning)

Cloth in Process (Weaving)

Cloth in Process (Finishing)

Maintenance and Building Up-keep

General and Office Expense

To Pay-Roll $
To distribute pay-roll charges.

8. Accuracy of Records

The accuracy of the entry to the Manufacturing ac-

count (or accounts) may be tested by summarizing both

the current shop time tickets or sheets and the current

charges for labor on the cost sheets. The three totals

should be in agreement. The accuracy of the totals of

indirect labor charged to the various department ex-

pense accounts can be tested by comparing the total in-

direct labor for the period with a summary of the indi-

rect wages entered on the current standing expense or-

ders—the operation of which is explained in Chapter

XVIII.
As the labor cost is usually a very large part of the

value of a product, the time spent on any job should be

kept with the strictest accuracy. Moments wasted here

and there, particularly when beginning and quitting

work, may seem of no importance, but in a large factory

they amount in the aggregate to a serious item of cost.
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Such waste is caused by lack of discipline. To main-

tain discipline reasonable rules should be prepared and

enforced and employees should be impressed with the

importance of economy in the use of time and of exact-

ness in recording it.

REVIEW QUESTIONS

1 . How is the labor cost applied to the products in a process factory,

such as a flour mill or a tannery ?

2 . How is labor cost distributed in a j ob order factory where

operators are paid by the hour, as in a sheet metal or novelty

goods establishment?

8. How should the pay-roll be analyzed in a job order factory?

4 . What internal check do labor cost records afford on the pay-roll ?

5. How is the labor cost applied where operators are paid by the

piece, as in shoe, glove, and clothing factories ?

6. To what accounts is the pay-roll charged in process factories?

7. What entry is made to distribute the pay-roll in a job order

factory ?



CHAPTER XV

TIME AND PAY RECORDS

1. Individual Job Tickets and Time Reports

There are two general methods of recording the pro-

ductive time chargeable to orders. The first method re-

quires the use of an individual time card or other form

of time ticket to report the time expended on each order

number. In this case any time which elapses between

the finishing time of one job and the beginning time of

another is not shown on the two time tickets used be-

cause they record only the actual time worked; the in-

terval between the jobs is lost time. The second method

is to record on a single time card or sheet the complete

disposition of each man's daily time; in this way any

idle time or time devoted to unproductive labor appears

upon the time report as the worker must account for

his full time thereon.

The advantages of the individual order number card

are its flexibility and the ease with which labor can be

calculated by classifying the cards under orders and

operations. A disadvantage is the liability to error

where the record is made on separate cards, the tendency

being to charge more time to orders than is actually

worked, especially when operations are frequently

changed. When the disposition of the total hours

worked is made upon a single report form there is no

loophole for odd quarter- and half-hours to be charged

to two orders. A drawback to the use of time reports

176
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of this nature is that the time spent on orders cannot

be so readily determined when one report relates to

several orders as it can when each time card relates to

its own particular order.

The first method is generally used when it is desired

to ascertain the cost of different hand or machine opera-

tions performed upon a particular piece, as in machine

work. The second method is commonly employed in

shops where the operations are not sharply defined and

where the same kind of work may be done by men paid

at different rates. In such a case any man competent

to do a certain class of work does it regardless of his

rate of pay and the cost charge for such work—as in the

composing room of a printing plant.

2. Making the Time Record

The safest time report is that in which the beginning

and finishing time is recorded by a time clock or stamp.

It is usually impossible for employees to tamper with

a mechanical time recorder and its use effectually pre-

cludes the falsification and evasion so easily possible

when the time records are made by hand.

If mechanical time recorders are not employed, re-

ports must be made out by hand, the method varying

according to the conditions. In some shops the men
themselves make the time record. In others, a time-

keeper circulates among the men and records the time

of each job. In some cases the foreman is the official

timekeeper and enters the time as the workmen report

to him. None of these plans is entirely satisfactory.

Almost invariably when the men report to a timekeeper

they make a pencil memorandum of the time to be re-
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ported and, if the workman's memorandum is depended

upon at all, it might better be the final entry than a pre-

liminary note. It may also be said generally that it is

not conducive to accurate records to require shop hands

to do clerical work. The time entries are better made

by the mechanical recorders which do the "accounting,"

thus requiring of the workmen only the actuating im-

pulse.

A certain amount of "filling in" is, of course, neces-

sary with any kind of time card. The body of the card

is best made out by a clerk or the foreman of the fac-

tory, leaving only the starting and stopping time to be

filled in by the workmen. If a time recorder is used, the

entry of this starting and stopping time is a purely me-

chanical act on the part of the workmen.

3. Non-Mechanical Daily Time Cards

Form 20 shows how the time of operators in a ma-
chine shop is recorded against a particular order. The
employee's number, the date, and the order number are

entered at the top of the ticket. A description of the

job follows, the operation to be performed is punched

at the side, and the time when the operation begins and

ends is punched at the bottom of the card, the day being

divided into intervals of a quarter of an hour each. The
elapsed time is entered on this card and is extended at

the operator's rate in order to determine the labor cost

chargeable to the job. __
A summary of the time recorded on all cards bearing

the same job number, classified by operations, gives the

direct labor cost on the job by operations. A further

classification to show the cost of hand work as distin-
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AsMmbiing
Nn DatA 1Q

Laying Out '"

Boring
«!l <-V_J M^

*

i

MiUing

Boxing
onup v^raer i^u^

— ^OR HAND WORK PUNCH OPEkATlON TWICE -^ Painting

. Centering
D^^fTiption . „ „« . ,^ ,

. .. .

Planing

Drilling
. Shaping

J^actng Tapping

nting Tetting

,Fitting ThreadingII .11 , . If 1 .

Grinding Quantity.,..,.. ».

Hours -Rate —^^-Airtouht $^ ... ,

Turning

Keyseating

7 y4 Mi % 8 % Vj % 9 y4 Vi % 10 V* % y4 11 y4 ¥i % 12 y4 y2 %

1 Va % % 2 '/*. ys % 3 y* y-2 % 4 v* ^ % 5 Vi y^ % 6 ^ V2 %

Form 20. Time Card—Machine Shop

Operator No. GENERAL Crier Ho.

Name -^Date

Quan+ity Description

7 X 'A ^ % 8 '/a

'A % 9 Ya 'A %
K) %. •A % II ><i 'A

y* 12 /4 'A % 1 'A

'A % 2 'A /j Va 3 !4 !4

Va 4 /4 'h. ¥4 5 Va '/a »A

e Va, 'A % 7 /4 A % O /4

/z % 9 •/4 /2 V* 10

Time Piece Approved

n^reman

Hours Rsfe Value

Form 21. Time Card, showing Five-Minute Intervals

guished from machine work is secured if the instruction,

"For hand work punch operation twice," be observed.

If operatives work on only two or three jobs each
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day, the use of a card which is divided into quarter-hour

intervals gives good results.

When greater precision in the time record is desired,

the hour may be divided into smaller fractional parts,

as in Form 21. Here the empty squares between the

quarter-hour periods represent five-minute intervals.

An operative who begins work at 7: 10 a.m. makes an

"X" in the second space after 7, and if he finishes at

12:05, makes an "O" in the first space after 12, as

shown on the card. The requirements of each case must,

of course, determine into what intervals it is advisable

to divide the hour.

The ticket illustrated in Form 22 shows a "ready

reckoning" method of keeping time on jobs in a brick

plant where the day is divided into six-minute units.

Mechanics and members of the machine gang report

time on each job by marking the starting time with an

"X" and the finishing time with an "O." For example,

if the time ticket is "crossed" at 8: 12 and "circled" at

3 : 36, the number of hours is counted downward,

amounting in this case to 6, the noon hour being omitted

and the number of tenths is counted across, giving in this

case .4. Adding these gives 6.4 hours as the elapsed

time on the job. The reading of such a time ticket is so

simple that it can be done almost as readily as if the

figures were written out.

4. Mechanical Time Recorder

As already stated, where an accurate record of the

time spent on jobs is a necessary part of the cost sys-

tem, the use of time clocks within the shops is to be

recommended. Such a method of recording time elimin-
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ates not only human fallibility and fraud but any charge

of favoritism on the part of the foreman as well, while

its records are quickly made and are beyond dispute.

Form 23 illustrates a convenient method of measur-

ing by mechanical means shop time spent on jobs. It

differs from the ordinary clock card which gives the be-

ginning and finishing time, inasmuch as it gives the num-
ber of hours and minutes actually spent on the job. Of

8 1" -^'^

TIME EMPLOYED

PM.

V
I

-^

4'
, U .A

AUG 15 1919

COMMENCED

JohNa IZ5

MACHINE SHOP

Workman No. 34-

Boring Drilling Grinding Raning Tapping
TimeAlkmed

Chipping Facing Milling Roughing Threading
Premium Credit

Cutting Off Filing Mounting Shaping Turning r

Qjantity. .Total Time_A£___ fete_,32__ Cost.

Form 23. Mechanical Time Card

the three "dials" shown on the face of the card, the one

to the right records by means of the triangular-shaped

wedge the time the operation begins. This record is

stamped on the card by inserting it in the clock and

pulling a lever. After the "commenced" time is stamped

in this way, a reverse pull on the lever prints the two

dials over "time employed" but without showing the

arrows. When the work is finished the card is inserted

again and a pull of the lever prints in the arrows, show-

ing in hours and tenths of an hour, the time the opera-
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tion has occupied. Form 23 shows that employee num-
ber 54 began work at 1 p.m. on August 15, 1919, that he

performed a turning operation on job 125, and that he

worked 3.8 hours, the dial in the center recording the

time by tenths of an hour.

The object of indicating time by hours and tenths

of hours in this way is to facilitate the computing of the

labor cost. For example, it is much easier to multiply

3.8 by 30 cents per hour and obtain $1.14, than to apply

the hourly rate of 30 cents against 3 hours and 48 min-

utes. Such a card as this simplifies the task of making

up the pay-roll and insures reports for the fuU time

spent on particular jobs.

5. Daily Time Sheet

Under some conditions, as previously stated, the dis-

position of each man's daily time may be more conveni-

ently recorded on a single sheet than on a number of

tickets. Such a sheet is illustrated in Form 24. The
feature of this record, which is used in the composing

room of a printing establishment, is the ease with which

time may be charged against orders. Its operation

can readily be understood by a study of the form. As-

sume that work on order No. 100 begins at 5:12 p.m.

and ends at 6 : 30. Lines are drawn under the nearest

six-minute interval to the beginning and ending times

and carried across beneath the figures in the next col-

umn. The first column gives the beginning and ending

time; the second column by a simple calculation gives

the elapsed time. This time in hours and tenths is de-

termined by deducting the figures opposite the start-

ing time in the second column from those opposite the
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ending time. Thus 0.2 deducted from 1.5 gives 1.3 hours

to be charged to order No. 100 for composition— as

would be checked in the column so headed.

In the spaces provided on the right side of the form

the gate time is stamped by means of a clock stamp and

the total hours worked are entered in the space at the

right-hand upper corner. Thus the time to be entered

on the pay-roll, which can be seen at a glance, is distin-

guished from the time chargeable to orders, and one

entry checks the accuracy of the other.

By changing the headings in the columns of Form
24 this time sheet can be adapted to meet the conditions

of almost any job order establishment.

6. Piece-Work Records

Forms for recording the labor cost of piece-work

cannot be standardized to the degree possible with time-

keeping records. The conditions under which piece-

work is carried on, and the method of inspection and

payment to some extent determine the design of the

forms used. In many cases a piece-work card or slip,

N? 1

To

PAY FOR THIS WORK
IS

TEN CENTS A DOZEN

S+vIe Lot Na
Lot
No.

Size No.cjf Dozen
No.of
Doasn

Date.
Out Date In

"Date
Sent In

This slip must be tied into ttie package and

returned with ttie work.

EARL & WILSON

TEAR OFF
this coupon and
keep it to check
yjur pay envelope

CARL & WILSON

Form 26. Piece-Work Slip



TIME AND PAY RECORDS 185

recording quantity and price, may also be designed to

serve as a receipt for work done or even as a voucher

for payment of wages to the employee. For this pur-

pose the piece-work slip or card is made in coupon form.

The coupon is detached when the work is completed and

retained by the emj)loyee as a receipt for work done and

as a check on the amount in his pay envelope.

A simple form of piece-work slip is shown in Form
25. The information it records is self-explanatory and

the convenience of the coupon feature is equally appar-

ent. The body of the card goes to the accounting depart-

ment for use in making up the pay-roll and in deter-

mining the labor charge to orders. The coupon is re-

tained by the employee as a receipt for work done, to be

used in case of any question as to the wages due him.

A more elaborate use of the coupon feature is shown

in Form 26. This type of record is especially suitable

for a factory routine in which the unit of production

passes through a number of hands before the round of

operations performed upon it is completed. The form

shown is used in the cloak and suit industry and repre-

sents a tag which is attached to a garment when opera-

tions are paid for by the piece. The operations are

listed and numbered from the bottom upward in their

sequence of manufacture and in coupon form, so that

the coupons when detached and checked by the foreman

in charge serve as a voucher for the payment of wages.

The numbered squares in the center of the tag are used

to place responsibility for defective work—by the sim-

ple expedient of entering the clock numbers of the work-

ers in the squares which correspond in number with the

coupon for the operations performed.
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EMPLOYEES PIECE-WORK COUPON

THF & R m n;,t^

Buttonholes Soft Roll

DS. i 1 i Lap Seam i |- "i S.5. i i i

Style Silk

J 5 3 13 17 21

2 6 10 14 18 22

3. 7 11 15 19 23

4 8 12 16 20 24

As each workman detaches ttie coupon cornssponding with ttie operation" which he
performs he must also enter his clock number in the proper space above.

24 Basting
Puller

23 Buttonhole
Presser

22 Edge
Stitcher

21 Finisher

20 Collar
Maker

19 Collar
Sewer

\8 Collar
Shaper

17 Collar

Presser

16 Armhole
Baster

15 Armhole
Py-esser

14 Sleeve
Sewer

13 Lining
Baster

12 Edge
Baster

1 1 Sleeve and
Tape Presser

K) Tapes 9 First Baster

8 Shaper 7 Canvas Baster

6 Racket and
Seam Preiser

5 Pbcketand
Collar Maker

4 Canvas and
Lining fVesscr

3 Lining
Maker

2 Sleeve
Maker

1 Trimmer

Form 26. Piece-Work Tag—Suit and Cloak Industry
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7. Pay-Roil Records

The form of the pay-roll is determined by the length

of the pay period, the system of paying wages (by the

time or by the piece), and the details to be entered.

Form 27 is a loose-leaf sheet designed to record both

time and piece rates in an establishment manufacturing

underwear, where the larger part of the work is paid

for by the piece. The daily time is entered in the col-

umns under "Day of Week." Overtime and piece-work

appear in the next columns. Wages are distributed in

the columns showing the manufacturing classifications,

and from the total for the week any necessary deduc-

tions are made as indicated on the form. In the col-

umns to the right of the form provision is made for

calculating the different denominations of money needed

to fill the pay envelopes. Non-productive labor is

usually calculated on a separate pay-roll analysis sheet.

The feature of Form 28 is the use of one permanent

or "master" sheet and a number of shorter sheets so de-

signed as to dispense with the rewriting of names week

after week. The names of the workmen are written on

the long sheet, which remains in the binder until the end

of the year, or until changes among the employees neces-

sitate its rewriting. A short sheet is inserted weekly.

At the end of the year the binder is emptied and its con-

tents are bound for future reference.

Form 29 simplifies the pay-roll record by omitting

names and listing merely employees' numbers and

amounts due under the heads of productive and non-

productive work in each department. The entries are

made by means of an adding machine. This simnlifica-

tion of the pay-roll work can be carried out with safety
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either under the process method or when shop time

tickets are used as the basis of the record and shop time

is checked in detail and in total against gate time and

PAY-ROLL

Week Ending Depar+ment

NON-PRODUCTIVE PRODUCTIVE TOTAL 1

No. Amoun+ No. Amount No. Amount

-OfU

Form 29. Pay-RoU Record—Simple Form

against the current cost sheets as outlined in Chapter

XIV, § 5.

8. Pay-Roll Statements and Graphs

The work of the cost accountant should include state-

ments showing variations in cost as they occur from

period to period. This is especially true when the fac-

tory is separated from the main office so that conditions
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cannot be observed daily by the chief executives. The
precise form of the statistical work will obviously be

determined by the phases of the business in which the

management at the time is most interested. There are,

however, certain reports which should always be a mat-

ter of record in every business to which they are appli-

cable. Thus, where the output is uniform it is always

desirable to compile a statistical report at the close of

each period showing the average labor cost per unit in

each department, for comparison with corresponding

records of previous periods.

Graphs are frequentty the best means of keeping the

management informed of the current trend of factory

operation or overhead. Form 30, for instance, shows

by means of a graph a comparison between the average

hourly rates earned by piece-workers and day-workers

in a plant. An upward trend in the earnings of piece-

workers up to November 22 is indicated on the chart,

after which the piece-work begins to fall off.

The graph shown in Form 31, which gives the ratio

of non-productive to productive labor, is another valu-

able statistical record. Every factory has a dead line

above which this ratio should not be allowed to pass.

The changes from month to month or during any other

period can be shown more quickly and more forcibly in

the form of a graphic chart than in any other way. A
study of the curves on the chart shows the monthly rise

and fall of productive and non-productive labor. The

points of particular interest to the management are the

extent of these fluctuations and their comparison with

those of former periods and especially the relation be-

tween the non-productive and productive labor.
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REVIEW QUESTIONS

1 . What methods are in use for obtaining a record of the elapsed

time spent on jobs in job order factories?

2. What mechanical aids can be introduced to assist in obtaining

accuracy in time records?

3. Describe the procedure for obtaining the labor costs on jobs

in a composing room of a job printery where compositors

are paid by the day.

4. What is meant by the decimal system of time reporting? What
are its advantages and disadvantages?

5. Describe a suitable form for checking piece-work payments.

6 . What use can be made of pay-roll statistics ?



CHAPTER XVI

WAGE SYSTEMS

1. Variations in Wage Systems

Though the connection between a study of wage sys-

tems and cost accounting may not at first be apparent,

sooner or later in the operation of every cost system the

existing method of wage payment will be closely scru-

tinized and criticized with a view to its improvement.

Especially is this so if the method in vogue is the old-

time "day rate." A primary object of every cost system

is to increase production and lower costs, and to this end

some incentive must be offered to workers. Under the

day-rate method of wage payments, standard hourly and

daily rates are paid for certain classes of work, the rates

depending partly on the skill called for and partly on

local labor conditions. But as the same rates are usu-

ally paid for the same class of work, regardless of dif-

ferences of skill among men doing the same work, no

incentive is offered to increase production. The man
who works hard, who does his best, and shows more than

average energy and productive capacity, receives the

same reward as the man who works in a leisurely fashion

and whose output is just sufficient to enable him to "hold

his job."

That there are grave defects inherent in the use of

the day-rate method of wage payment may be assumed

from the fact that all recent methods of wage payment

have been devised with a view to avoiding its worst fea-

195
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ture—the "lack of incentive." An incentive to do more

and better work is offered to workers in various ways,

ranging from the straight piece-work method of paying

for quantity of output at a fixed rate, to the more com-

plex premium systems which offer rewards on a sliding

scale and on different bases for the quantity produced

within a given time. It is necessary for the cost account-

ant to become familiar with the operation and compara-

tive advantages of all these various modern methods of

wage payment.

Theoretically, the day-rate method should be used

only in the case of routine workers when to be "on the

job" during certain hours is of more importance than to

do a set task or complete a certain amount of work.

Foremen, inspectors, firemen, watchmen, and all workers

who are engaged more in work of the nature of "mind-

ing" or "tending" than in producing, must be paid by the

day or week because of the nature of their occupation.

In all other cases, where workers are occupied in produc-

ing something, means should be devised to increase the

output of individuals by basing the payment on the out-

put.

2. Labor Costs under Day-Rate System

It is not generally realized how widely output varies

among men occupied with similar tasks when wages are

paid on the dead level of the day-rate plan. The fol-

lowing calculation, which is based on an experimental

investigation made in a plant about to change from day
rates to a premium plan, shows that differences in labor

cost of as much as 50% may exist where the day-rate

plan is used.
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EARNINGS UNDER THE DAY-RATE PLAN
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Operative
Actual

Time
Rate .

per Hour
Amount
Earned

No. of Pieces

Produced

Cost per

Piece

No. 1 100 min. 30 cts. 50 cts. 10 pes. 5.0 cts

2 90 " 30 " 45 " 9 « 5.0 "

3 80 " 30 " 40 " 7 « 5.7 "

4 70 " 30 " 35 " 6 « 5.8 "

5 60 " 30 " 30 " 6 " 5.0 "

6 50 " 30 " 25 " 4 " 6.2 "

7 40 " 30 " 20 " 4 " 5.0 "

8 30 " 30 " 15 " 2 " 7.5 "

Maximum cost per piece.

Minimum " " "

.7.5 cents

.6.0 "

Such a table as this illustrates the value of keeping

a time record when practicable on jobs done under the

day-rate system of payment. A comparison will show
where the leaks are occurring and will make it possible

to detect and weed out the inefficient operatives.

3. Piece-Rate Method

The straight piece-work plan of payment is one of

the simplest to apply. The paj^ment per piece for each

article or part produced is fixed by agreement between

workers and employer. The plan is easily understood

by the operatives, and computations incident to making

up the pay-roll are not difficult. The experience of

manufacturers who have changed from the day-rate to

the piece-rate plan is that the output in nearly all cases

increases. When workers receive a fixed sum per day

for an average production and no incentive is offered

to increase the output, they naturally work at a leisurely

pace. When a change is made to piece rates, it is not

uncommon for the production to be doubled and even



198 LABOR COSTS

trebled, usually to the surprise of those responsible for

establishing the rates.

A seeming advantage of the piece-rate plan is that

it entails less supervision because idle operatives are

automatically penalized. In practice, however, addi-

tional inspection is often required to see that no defective

work is paid for. Care must be taken also to check the

piece-workers' earnings in order to avoid paying twice

for the same work. Inspection by foremen can some-

times be reduced by making each workman responsible

for any defective work received from another. In this

way each operative checks the work as he receives it and

a final inspection only is needed.

A further advantage of the plan is that the manu-
facturer knows his labor cost before the goods are made.

When he is asked to quote on a job, or when he is about

to place a new article on the market, he can fix the sell-

ing price of the product with great accuracy. A con-

trasting disadvantage is that until experience has shown

the actual capacity of an average willing workman, it is

difficult to determine a rate which will be fair for all

concerned—the employee, the employer, and the con-

sumer.

4. Fixing the Piece Rates

A common experience in fixing piece rates is that of

a certain hardware manufacturer. He no sooner had

put into practice a straight piece-work system than he

realized that he had fixed the rates too high. He ex-

plained his position in this way: "I fixed the rates with

the expectation that employees would earn from a third

to a half more. Before the rates had been established a
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month, some employees had doubled their previous out-

put and others, I learned, would have equalled them if

they had not thought that the rate would be cut."

Thus the adoption of piece rates often places the

employer in a dilemma. To make the change from day-

to piece-work the rate must be acceptable to the majority

of employees. If the rates in the first instance are set suf-

ficiently high to make them acceptable to all workmen,
including the laggards and the inefficient, the skillful and

industrious operative frequently receives compensation

that the employer considers disproportionate to the class

of labor he is called upon to perform. If the rates are

cut, employees naturally become dissatisfied and lose

confidence in their employer's good faith. The prac-

tice of reducing piece rates because of increased pro-

duction has become so common that union workmen
are often opposed to this plan of payment; or, where

it prevails, they carefully restrict the output to some

standard set by themselves. Yet experience shows that

piece rates, when carefully fixed in the first instance,

give good results under proper supervision. Home
work is usually paid for at jDiece-work rates.

"If the employer wishes to approximate maximum
production, he must be prepared and willing to pay

more than the previous day rate; and no piece-work plan

will attain its object unless he takes that stand. If he

can afford to pay a certain amount for the making of

an article now, he can surely afford to pay the same

amount per article when a larger number are produced

per day; especially since the indirect expenses are in-

creased comparatively little for an increased produc-

tion in the same time, while, as these expenses are dis-
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tributed over a larger number of articles produced, the

cost of each article is proportionately decreased."*

The determination of piece rates presupposes a

knowledge of the technicalities of the trade and is thus

outside the province of the cost accountant. In some

industries the rates are established in conference be-

tween the manufacturer and the trade union represen-

tatives of employees. The price for a job is usually set

from previous records and an average is struck between

the capacities of the slowest and the most rapid workers.

5. Differential Piece Rates

A simple modification of the straight piece-rate plan

is the "differential" piece rate by which varying degrees

of skill and energy as reflected in different performances

are recognized and rewarded. A standard of perform-

ance is set, and if this is attained and passed, the scale

of pay ascends for every piece or dozen pieces made, as

the case may be—as illustrated in the following section.

The standard is based on the quantity that a conscien-

tious worker of average skill may be expected to produce

in a day. When an operative fails to reach this standard,

the rates are so set that his pay is slightly less than he

would have earned had he been working on a time or

hourly basis. When, however, he reaches and passes the

standard, the reward is liberal, gradually rising to 50%
in excess of the possible earnings under the day rate.

The more efficient the worker, the greater his reward,

while the manufacturer can afford to pay on an ascend-

ing scale for increased production because by so doing

he saves on indirect costs.

*"Cost Accounting," by Nicholson and Rohrbach, page 102.
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"The differential piece-rate plan is specially devised

to speed up production where the indirect expenses are

high in proportion to material and labor costs. To get

the best results in such a case the productive capacity

must be made as effective as possible, even at a higher

payment for labor cost. What is lost on the high piece

rate will be more than made up by the distribution of

the large amount of indirect expenses over an increased

output.

"The point of great importance in the differential

piece-rate plan is the making of a fair rate at its intro-

duction. An ill-judged rate at this time may be fatal

and the utmost skill and judgment are necessary to

guard against such a mistake. The plan also calls for

a well-organized supervising corps, the actual increase

of cost for this depending entirely on local conditions,

the nature of the shop, and the organization."*

6. Calculation of Differential Piece Rates

The following tables show the ascending scale of

pay per piece when the minimum of 5 pieces within the

hour is attained, for which the rate of pay is 3.5 cents

per piece. The rate per piece rises one-tenth of a cent

for each additional piece made within the hour.

The rate per hour and the amount earned when 10

pieces are made within intervals of time varying from

100 to 30 minutes is shown below. It will be seen that

the workman producing 10 pieces an hour is paid 4 cents

for each piece or 40 cents an hour; a man turning out

10 pieces in 30 minutes or 20 pieces an hour receives 5

cents apiece or $1 an hour.

*"Co5t Accounting," by Nicholson and Rohrbach, page 103.
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EARNINGS UNDER THE DIFFERENTIAL PIECE RATE

No. of Pieces

per Hour Rate per Piece
No. of Pieces

per Hour Rate per Piece

6 pes. 3.6 cts. 14 " 4.4 "

7 " 3.7 " 15 " 4.6 «

8 « 3.8 " 16 " 4.6 "

9 " 3.9 " 17 " 4.7 "

10 " 4.0 « 18 " 4.8 «

11 " 4.1 " 19 " 4.9 "

12 " 4.2 « 20 « 6.0 "

13 " 4.3 "

EARNINGS UNDER THE DIFFERENTIAL PIECE RATE

Oper- Actual No. of Rate Amount Rate

ative Time Pieces Made per Piece Earned per Hour

No. 1 100 min. 10 pes. 3.6 cts. 36 cts. 21.6 cts.

2 90 " 10 " 3.7 " 37 « 24.6 "

3 80 " 10 " 3.8 " 38 " 28.5 «

4 70 " 10 " 3.9 " 39 " 33.4 «

6 60 " 10 " 4.0 " 40 " 40.0 "

6 60 " 10 " 4.2 " 42 " 50.4 "

7 40 " 10 " 4.5 « 45 " 67.5 "

8 30 " 10 « 5.0 " 30 " 100.0 "

7. Premium Wage System

A premium differs from a differential rate of pay in

that the computation of the amount earned is based on

time instead of on the quantity produced. The worker

is rewarded in proportion to the time saved on a specific

job or operation. The various premium systems in

vogue differ in their mode of computing the value of the

time saved, but the fundamental principle in all cases is

the same, viz., to reward the efficient worker with a pro-

portion of the value of the time saved. The saving in

overhead should exceed the amount of the premium.
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As an example of the working of the premium sys-

tem, assume that job number 1 would ordinarily be in

the shop 20 hours and be assessed for overhead at a uni-

form hourly rate of 50 cents, making the burden on the

job $10. Assume that in addition to the regular wage
of 50 cents an hour, a premium of 25 cents an hour is

offered for each hour saved under the standard time of

20 hours.

Under a day-rate system of 50 cents an hour the

operator would finish the work in 20 hours and receive

$10, and the employer would incur an overhead charge

of $10. The total cost would thus be $20. Now as-

sume that under the premium system the job is finished

in 15 hours. The labor cost is then $7.50 plus a premium
of, say, 25 cents for each of the 5 hours saved, or a total

of $8.75. The overhead (at 50 cents an hour) is re-

duced from $10 to $7.50, making the total labor and

overhead $16.25 instead of $20, although wages are

raised from 50 cents to 58 1/3 cents an hour—an increase

of 16 2/3%.

8. Calculation of Premium Wage System

The accompanying tables show the computation of

earnings when a premium of either 50% or 33 1/3%
of the value of the wages saved is added to the opera-

tive's regular hourly rate.

These wage tables illustrate the effect on the cost

per piece when the value of the time saved is shared in

different proportions by employer and employees. Un-
less the overhead of a department amounts to much more

than the direct labor cost, it is financially impracticable

to divide the time with the employee on a 50% basis. To
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do SO would be to increase the cost of production in

favor of the employee. In departments where the over-

head is low, only moderate rates of premium can eco-

nomically be offered as incentives to efficiency.

EARNINGS UNDER THE 50% PREMIUM SYSTEM
Time allowance, 100 minutes. Rate per hour, 30 cents. Number

of pieces produced, 10.

Oper- Actual Time 50% Total Rate Rate per

ative Time Saved Premium Earnings per Hour Piece

No. 1 100 min. Omin. cts. 60 cts. 30.0 cts. 6.00 cts.

2 90 " 10 " 2.6 " 47.6 " 31.6 « 4.76 "

8 80 « 20 " 6.0 " 46.0 " 33.8 " 4.60 "

4 70 " 30 " 7.6 " 42.5 « 36.4 " 4.25 "

6 60 " 40 " 10.0 " 40.0 " 40.0 « 4.00 "

6 60 « 60 " 12.6 " 37.6 " 46.0 " 3.76 "

7 80 " 60 « 16.0 " 36.0 " 62.6 " 3.60 "

8 40 " 70 « 17.5 " 32.6 " 66.0 " 3.26 "

EARNINGS UNDER THE 88 1/3% PREMIUM SYSTEM
Time allowance, 100 minutes. Rate per hour, 30 cents. Number

of pieces produced, 10.

Oper- Actual Time 33 1/3% Total Rate Rate per

ative Time Saved Premium Earnings per Hour Piece

No. 1 100 min. Omin. cts. 60 cts. 30.0 cts. 6.00 cts.

2 90 " 10 " 1.6 " 46.6 " 31.1 " 4.66 "

8 80 « 20 " 3.3 « 43.3 « 32.6 " 4.33 "

4 70 " 30 « 6.0 " 40.0 " 34.3 " 4.00 "

6 60 " 40 " 6.6 " 36.6 " 36.6 " 3.66 «

6 60 " 60 " 8.3 " 33.3 " 40.0 " 3.33 "

7 40 " 60 " 10.0 " 30.0 " 46.8 « 3.00 " •

8 30 " 70 " 11.6
" 26.6 " 63.2 " 2.66 «

9. Task and Bonus System (Gantt System)

Under the wage pa5rment plans so far described,

the incentive of extra earnings is so graduated that more
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than the minimum wage can be earned without much
effort. Under the task and bonus method a standard

of attainment is set and no extra reward is paid unless

it is reached. If it is attained the bonus then increases

as the time set for the task is further reduced. The
feature of this plan is that it offers a strong incentive

to reach a predetermined standard of efficiency and sur-

pass it, while at the same time it offers the man who fails

only his regular hourly rate.

EARNINGS UNDER THE TASK AND BONUS SYSTEM
Bonus ^0%. Rate 30 cents per hour. Number of pieces produced,

10. Standard time, 100 minutes.

Oper-
ative

Actual
Time Bonus

Total
Earnings

Rate
per Hour

Labor Cost
per Piece

No. 1 170 min. Octs. 85 cts. 30 cts. 8.6 cts.

2 160 " « 80 " 30 8.0 "

3 150 " " 75 " 30 " 7.5 "

4 140 " « 70 " 30 " 7.0 "

5 130 " " 66 " 30 « 6.5 «

6 120 " " 60 " 30 " 6.0 «

7 110 " " 55 " 30 " 5.6 «

8 100 " 20 " 70 " 42.0 " 7.0 «

9 90 " 23 " 68 " 46.3 " 6.8 "

10 80 " 26 " 66 " 49.5 " 6.6 "

11 70 " 29 " 64 " 54.8 " 6.4 "

12 60 " 32 " 62 " 62.0 " 6.2 "

13 50 " 35 « 60 " 72.0 " 6.0 "

In the table above the set task is 10 pieces in 100 min-

utes. For this the operative receives a 40% bonus in

addition to his hourly rate and the bonus is paid at in-

creasing rates as the time set for the task is lowered.

As an example of the operation of the table, when oper-

ative No. 8 reaches the standard of 10 pieces in 100 min-
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utes his regular rate of 30 cents an hour is increased by

40%, to 42 cents an hour. It will be observed that as

soon as the standard is attained by the production of

10 pieces in 100 minutes, the labor cost per piece rises

slightly—to fall again as the time in which 10 pieces are

produced is decreased. The standard of attainment is

usually fixed so high that an operative cannot earn more

than a 40% premium. The slight increase in cost due

to the bonus paid when the task is attained, is more than

offset by the saving in overhead.

10. Graduated Premium Wage System

Instead of paying a round sum of either one-third

or one-half the value of time saved, the premium can be

so graduated that its rate increases in proportion to

the time saved. The chief merit of this system is its

flexibility and its justice to both employer and employee.

Experience shows that it offers ample incentive to the

worker to reduce the cost of production while the em-

ployer is protected by the fact that he receives full value

for wages paid.

The following table shows how earnings are com-

puted. It will be noted that the worker who completes

an operation in 80 minutes when the standard time is

100 minutes receives a premium of 20%. That is, if

the standard rate is 30 cents an hour his earnings will be

at the rate of 36 cents an hour. Ii he completes the job

in 50 minutes, or half the standard time, he receives a

premium of 50%, or an hourly rate of 45 cents. As the

hourly rate increases the cost per piece decreases, as

shown in the table. High rates of pay are thus offset

with proportionately low production costs.
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EARNINGS UNDER GRADUATED PREMIUM SYSTEM
Time allowance, 100 minutes. Rate per hour, 30 cents. Number of pieces

produced, 10.

Oper-

ative

Actual

Time
Time
Saved

Wages
Pre-

mium
Total

Earnings

Rate

per Hour
Cost per

Piece

No. 1 100 min. 50 cts. cts. 50.0 cts. 30 cts. 5.00 cts.

2 90 " 10% 45 " 4.5 « 49.5 «* 33 « 4.95 "

3 80 " 20% 40 " 8.0 " 48.0 « 36 « 4.80 «

4 70 " 30% 35 " 10.6 " 45.5 " 39 " 4.55 "

6 60 " 40% 30 " 12.0 " 42.0 " 42 " 4.20 "

6 50 " 50% 25 " 12.5 " 37.5 " 45 " 3.75 "

7 40 " 60% 20 " 12.0 " 32.0 " 48 " 3.20 "

8 30 " 70% 15 " 10.5 " 25.5 " 61 " 2.55 "

11. Summary

From the foregoing description of different wage

systems, it will be seen that in offering a bonus or pre-

mium as an incentive to efficiency it is necessary to estab-

lish two standards—a low one which can be attained by

the conscientious workman of average skill, and a high

one which no worker is expected to exceed. The pre-

mium is graduated to correspond with the workman's

approach to the high standard. A flat piece rate or a

premium for completing a given task within a set time

does not offer the same incentive as an increasing hourly

rate of pay for increased production. If the plan of

wage payment results in lowering the cost of labor and

overhead on the product while it increases wages, both

employer and employee are satisfied. Whatever plan is

put into operation, the workmen must be satisfied that

it is fair and that it does not impose too severe a task

upon them.
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REVIEW QUESTIONS

1 . What is the day-rate system of wage payment?

2. What is the piece-work system? What are its advantages and

disadvantages ?

3. How are piece-work rates fixed?

4. If an operative receives 30 cents per hour and under the most

favorable conditions can do one piece in four minutes, what

would the proper piece-work rate be? Allow 10% of each

hour for rest. Increase hourly rate one-third.

5. How does the differential piece-work system operate? Illus-

trate. What are its advantages and disadvantages?

6. What are the peculiar features of the Gantt system of paying

wages ?
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Indirect Expense





CHAPTER XVII

GENERAL CONSIDERATIONS OF
EXPENSE *

1. Problem of Expense Distribution

An indirect expense represents a factory purchase

or expense of some kind which cannot be charged di-

rectly to the cost of manufacture because there is no

direct relation between the cost of the article produced

and the consumption of the thing purchased or the ex-

pense incurred. The difficulty is overcome by charging

the article or each lot of the product with a certain

amount of the factory "overhead" or "burden," this

burden comprising all the indirect expense incurred dur-

ing the period.

The opening and closing of expense accounts and

the mechanism employed in the distribution of expense

form perhaps the most perplexing phase of cost account-

ing. Rarely is the matter handled in exactly the same

way in two- different factories. In some cases an analy-

sis of great refinement is required for the purpose of

controlling expense in all its details; in other cases the

saving of clerical work is a consideration and an exact

allocation is not attempted ; while in still other cases the

nature of the product and the size of the factory deter-

mine the expense accounts to be operated. In all cases,

however, the distribution of expense involves the follow-

ing steps

:

•See also Chapter VIII.

211



212 INDIRECT EXPENSE

1. Charging actual monthly overhead to produc-

tive, non-productive, and miscellaneous de-

partments by means of distribution sheets,

according to different bases.

2 . Monthly closing of the overhead of non-produc-

tive and miscellaneous departments into pro-

ductive overhead accounts.

3 . Application of predetermined overhead rates

—

derived from past experience—on the cost

basis for each productive department, which

may be direct labor cost, direct labor hours,

or machine hours, etc., at which time the

Work in Process account is charged and the

proper departmental overhead account is

credited.

4 . Any difference between actual overhead charges

during the month and applied overhead

is, if small, closed into the monthly Profit

and Loss account, or held in suspense until

the end of the year. If the balance remaining

in the overhead expense account is relatively

large, it means that the inventory must be

refigured in order that a correct balance sheet

and profit and loss account may be made up.

In order to illustrate the practical application of the

foregoing principles, reference is made to the chart of

expense account classifications for a worsted mill (Form
32). On this chart are listed three operating depart-

ments and several miscellaneous or service departments.

Under each departmental heading is given the source

from which the information pertaining to the expense
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charge is obtained. It will be noticed that in all cases

the pay-roll, j^urchases, and stores have been allocated

to the various accounts. The miscellaneous accounts,

such as power and general and office expense, are closed

out to the operating department accounts. The total

expense for the current period is now segregated under

the various operating departments. The last step in

handling the expense accounts is, of course, to appor-

tion the departmental expenses to the product and make
an entry charging the Work in Process account and

crediting the operating accounts. This is, of course,

typical of the procedure followed in nearly all factories

where several departments are operated.

2. Classification of Expense

For purposes of discussion the expenditures which

are, or may become, chargeable as expense, may be

divided into those for:

1 . Supplies.

2. Plant machinery and equipment.

3. Outside service such as taxes, insurance, tele-

phone, gas, and the like.

4. Inside services which include all clerical and

factory indirect labor.

The expenditures for items 1 and 3 are recorded in

the purchase journal or voucher register, in which the

classification of the invoices under the head of expense

first begins. The employment of inside services is first

entered on time tickets and from there is recorded on

the pay-roll which, when properly arranged, serves for

the classification of direct and indirect labor.
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SUPPLIES

OPERAT-
ING DE-
PART-
MENTS
EXPENSE
ACCOUNTS

Opehatiko
Dept. A
EXFBKSE

Operatiko
Dept. B
Expense

Acct.

No.
Fuel, Dyestuffs, Drugs etc 1

Caedino and Combing Depaht-
MENT

Current Charges:
Pay-Roil—Indirect Labor.... 10
Purchases 11

Stores—Supplies 12
Repairs 13

Power 14

Building and Occupancy Exp, 15

General and Office Expense. . . 16

Dyeing 17

Prepaid and Accrued Charges:
Depreciation 18

Insurance 19

Taxes 20
Waste Credits 21

Drawing and Spinkino Depart-
ment

Current Charges:
Pay-Roll—Indirect Labor ... 30
Purchases 31
Stores—Supplies 32

Repairs 33
Power 34
Building and Occupancy Exp. 35
General and Office Expense.. 36

Prepaid and Accrued Charges:
Depreciation 37
Insurance 38
Taxes 39

Waste Credits 40

Twisting Department
Current Charges:

Pay-Roll—Indirect Labor ... 50
Purchases 61
Stores—Supplies 52
Repairs 53
Power 64
Building and Occupancy Exp. 55

General and Office Expense .

.

66
Prepaid and Accrued Charges:
Depreciation 57

Insurance 68
Taxes 69

Waste Credits 60

Form 32. (a) Chart showing Classification
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OPERAT-
ING DE-
PART-
MENTS
EXPENSE
ACCOUNTS
{Continued)

Operating
Deft. C
Expense

Acct
No.

Weaviko Dapartment
Current Charges:

Pay-Roll—Indirect Labor
Warp Preparation 70
(Spooling, Warping,
Beaming, Slashing, Draw-
ing-in)

Filling Preparation 71
(Winding)

Weaving—Day-Work 72
Purchases 73

Stores—Supplies 74
Repairs 76
Power 76

Building and Occupancy Exp. 77
General and Office Expense. . 78

Prepaid and Accrued Charges:
Depreciation 79
Insurance 80
Taxes 81

Waste Credits 82

Cloth Room
Current Charges:
Pay-Roll—Indirect Labor ... 90
Purchases 91
Stores—Supplies 92
Repairs 93
Power 94
Building and Occupancy Exp. 96
General and Office Expense.

.

96
Prepaid and Accrued Charges:
Depreciation 97
Insurance 98
Taxes 99

Finishing Department
Current Charges:
Pay-Roll—Indirect Labor ...110

Purchases Ill

Stores—Supplies 112

Repairs 113

Power 114

Building and Occupancy Exp. 115
General and Office Expense.. 116

Dyeing 117

Prepaid and Accrued Charges:
Depreciation 118

Insurance 119

Taxes 120

of Expense Accounts—^Worsted Mill
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Acct.
No.

Dyeing DEPAKTMEirr
Pay-Roil 130
Purchases 131

Stores—Supplies 132

Repair Depabtment
Pay-RoU 140
Purchases 141

Stores—Supplies 142

POWEE
Pay-Roil 150
Fuel 151

OUs 152
Purchases 153
Stores—Supplies 154

Repairs 155

Building and Occttpanct Expense
Rent 160
Light 161

Purchases 162

Stores—Supplies 163

Repairs 164

Genehal and Office Expense
Current Charges:
Pay-RoU 170
Purchases 171

Stores—Supplies 172
Repairs 173

Samples 174
Seconds 175

Prepaid and Accrued Charges:
Depreciation 176
Insurance 177

Taxes 178

MISCEL-
LANEOUS
ACCOUNTS
Closed Onr to.

Operating
Departments
A, B &C
Expense

PREPAID
AND
ACCRUED
ITEMS

Reserve for Depreciation

Insl'rance Prepaid

Taxes Accrued

.180

.190

.200

PAY-ROLL .210

Form 32. (b) Chart showing Classification of Expense Accounts

—

Worsted Mill

—

(Continued)
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3. Purchase Journal Analysis

The accounting principle has been explained in

Chapter VIII, that, if only part of an expense purchase

is applicable to current operations, the purchase is

charged to a ledger account (prepaid expense) which

at the close of the period is credited with the portion

applicable to that period, the corresponding debit being

to an appropriate expense account. If the whole of

the expenditure is chargeable to the period, it constitutes

a charge to the expense of operation, i.e., to the depart-

ment or departments which benefit from it.

The application of this principle to the analysis of

expense purchase invoices necessitates their classification

into those for the needs of the factory as a whole, and

those for the current needs of particular departments.

Expenditures for such assets as machinery or supplies,

or such deferred asset items as prepaid insurance, are

made for the factory as a whole, and some of the items

or some part of the items may not be consumed in

manufacture and not be applicable to costs until an en-

suing period or periods. Expenditures for current needs

should be departmentalized at their source by classifica-

tion under suitable departmental expense account head-

ings. For example, an advertising department may be

continually ordering electros, printed matter of various

kinds, and frequently inserting advertisements in news-

papers and magazines. Obviously, the only practical

way to classify such items is under the head of "Adver-

tising Expense." The same observations apply to the

classification of other invoices, such as those covering

the cost of operating a power plant, the factory offices,

the stores and receiving rooms, and so on. In short.
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whenever numerous expense purchases have to be made
for the needs of special departments, because the nature

of their work does not permit the filhng of their require-

ments through stores, separate departmental expense

accounts are opened and a column is allotted in the pur-

chase journal to each department.

Not all invoices, however, can be classified under the

foregoing heads. Some payments will represent ex-

penses incurred for the factory as a whole, such as tele-

grams, legal fees, etc. Invoices of this character are

usually classified and posted to appropriate general ex-

pense accounts on the ledger. These ledger accounts

are ultimately closed out by distribution over depart-

ments.

4. Subsidiary Expense Ledger

One of the first requirements of a cost system is the

analysis of expense as far as it is worth while. As the

grouping of miscellaneous invoices under department

headings in the purchase journal does not always afford

this analysis, it is frequently the practice to supplement

the department journal column with a subsidiary ex-

pense ledger on which payments are analyzed in any de-

sired detail.

This analysis of expense is primarily the function of

the purchase journal or voucher register. This journal

or register has, however, its limitation, which is the num-
ber of columns it can conveniently handle. To supple-

ment the purchase journal analysis, while all stores pur-

chased for the factory are grouped under the heading

"Stores" in the journal, as already explained, the details

of the invoices are shown in the stores ledger; ih the
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same way the details of the plant column total are shown

in the plant ledger. This principle may also be applied

to the analysis of power, advertising, office, or any other

department expense total. In all these cases, instead

of the analysis being shown in a number of accounts on

the general ledger, it is shown on a subsidiary ledger.

Thus while the purchase journal column may show

the total expenditures for advertising, period by period,

and reference to the Advertising Expense account shows

the total amount for the year, reference to the subsidiary

expense ledger will give the details of this total adver-

tising expense—so much for newspaper and magazine

advertising, for printing circulars, for postage, salaries,

rent, supplies, etc.—month by month and year by year

as the monthly entries accumulate. Kept in this way
the subsidiary expense ledger is a very valuable record

for administrative purposes.

In a small organization, a single columnar sheet, as

shown in Form 33, may be employed for the purpose of

classifying expenses, instead of a separate sheet for each

department.

5. Expenditures—Inside Expense Service

The services within the factory which are to be

treated as overhead comprise all those factory activities

which have no direct relation to the making of the prod-

uct. The pay-roll shows the payments made in each de-

partment for both direct and indirect labor. This clas-

sification, however, does not go far enough for cost

purposes. While it informs the management as to the

total amount of the payments for indirect labor, it does

not give the details of these payments.
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Thus, in every factory, floors must be swept, win-

dows cleaned, walls and ceilings painted and kalsomined,

machines and fixtures repaired, boys employed to run on

errands, clerks employed to make up the pay-roll, take

care of stores, receive and ship goods, and so on. Un-
less the cost of such activities is ascertained from period

to period, they cannot be properly controlled and serious

leakage may result. JNIoreover, these activities involve

expenditures in addition to the wages entered on the

pay-roll. Materials are consumed in repairs and paint-

ing, clerks use stationery, desks, desk-room, and so on.

Therefore, when it is desired to ascertain the cost of such

activities separately, functional expense accounts are

opened, such as "Window-Cleaning," "Repairs to Ma-
chinery," "Messenger Service," etc., and each account

is charged with all expenditures made for the purpose

of carrying on its particular activity. The method of

obtaining the charges to these accounts is explained in

the following chapter.

It will be readily seen that the more detailed the

analysis of the expenditures for services inside the fac-

tory, the more readily can such expenses be controlled.

It is equally evident, however, that this analysis makes

for complexity in that every expense account opened

must also be closed out by distributing the current total

over the departments which benefit from the activity

represented by the account.

6. Supplies Chargeable to Expense

As explained in Chapter X, items of raw material

which can be readily handled and thus delivered to de-

partments as required are taken into stores to be issued
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against requisitions; also, as stores represent an asset,

their total value is controlled in a general ledger account

the detail of which is recorded in the stores ledger. The
same treatment is applied to stores which will be charge-

able to expense and to which the term "supplies" is ap-

plied to distinguish them from raw material items. The
supplies used plus the labor employed in using them rep-

resent the expenditures for the non-productive activities

of window-cleaning, repairs, and so on referred to above.

Sometimes material which is directly applied to the

product is treated as a supplies expense. The screws,

nails, and glue, for example, used in making furniture

and the pigments and coloring materials used in the pot-

tery trade are cases in point. Here practicability rather

than theory governs. It is a common practice to treat

such materials as a supplies expense, because it is diffi-

cult to compute the precise cost of the small amount con-

sumed in a given case. However, manufacturers some-

times make tests to ascertain the quantity of certain

materials—such as glue, paint, and varnish—required

to cover a given surface. Then in making a cost calcu-

lation, the estimated quantity is used as a basis for

charging such items direct to the cost of the job.

7. Plant, Machinery, and Equipment

Theoretically an item of plant, whether it be a build-

ing, a power engine, or a piece of office furniture-, repre-

sents a purchase for the needs of the factory, which is

gradually consumed in production or in work which is

an aid to production. The precise amount of wear and

tear of a building, of the power plant, or of an office

desk has no direct relation to the thing produced, yet
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it steadily continues from period to period and is a

proper charge to production. Supplies can be readily

counted, weighed, or measured and their value thus de-

termined. The wear and tear of plant and equipment

can only be estimated and at best is an approximation.
The methods of figuring depreciation and its ac-

counting are discussed in Volume IV of "Business Ac-

counting." The principles of depreciation are briefly

presented in Chapter XX of the present volume. Here
it may be noted that the total depreciation for the cost

period is charged to an expense account, with an offset-

ting credit to Depreciation Reserve ; and that the differ-

ence between the asset account and the offsetting De-

preciation Reserve represents the value of the asset.

The details of expenditures for plant are entered in

a subsidiary plant ledger controlled by one or more ac-

counts on the general ledger, the number of these ac-

counts depending upon the subdivisions of the plant and

equipment. The depreciation of each plant item is

charged to production, period by period, each depart-

ment receiving its proper proportion.

8. Summary of Expense Analysis

The discussion thus far has covered the first phase of

all systems of expense distribution, i.e., the setting up

of expense accounts the debits to which include all the

overhead of the current period. These charges com-

prise :

1. Current purchases for particular departments

or for the factory as a whole, credited usually

to Cash or Accounts Payable.
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2 . The portion of the prepaid and accrued expense

items for the current period credited to the

respective ledger accounts.

3. Depreciation charges credited to Depreciation

Reserve accounts.

4 . Indirect labor credited to Pay-Roll account.

5. Stores-room supplies credited to stores ledger

accounts.

The books or forms, i.e., the original factory docu-

ments, whereon the totals indicated by the numbers above

are collected, are as follows

:

1 . The purchase journal or voucher register.

2. Schedule of fixed charges.

3. Schedule of depreciation charges.

4. Standing expense orders^ tribution sheets.

5. Supplies requisitions J Summarized on dis-

The purchase journal totals are charged direct to the

department to which they belong, or any general ex-

penditure to suitably designated expense accounts, from

which they are distributed over departments. The
schedules of fixed charges and depreciation furnish the

journal totals for charging the departments with their

proportion of insurance, taxes, depreciation, and any

other expense of a fixed character.

The distribution sheets for standing expense orders

and supplies referred to above, furnish the journal totals

for charging each department with its indirect labor and

supplies expense. After these and the foregoing entries

ire posted, all the expense for the period has been depart-

mentalized. It should be noted that the posting of the
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totals collected on the above schedules and distribution

sheet constitutes the internal distribution of the expen-

ditures recorded in the purchase journal and pay-roll.

The aim of this distribution, as heretofore stated, is:

1. To ascertain the expense of conducting every

important factory activity.

2. To charge each productive department v^ith a

fair proportion of every non-productive ex-

penditure until all such expenditures have

been merged in those of the productive or

operating departments.

3. To distribute the overhead expense totals of

the productive departments (which together

form the total factory burden) over the prod-

uct, either by proportionate charges to work

in process under the job order method, or by

equal charges to the total output of a process

department under the process method of cost-

finding.

REVIEW QUESTIONS

1 . What are the main sources from which expense charges come ?

2. What items can be charged to expense when the purchase is

made?

3. What items have to be held in abeyance and not charged to ex-

pense until an ensuing period?

4 . What items have to be anticipated and charged tc expense before

the time comes for meeting the liability?

5. What is the best form to use for analyzing expense?

6. What is meant by the departmentalization of expense?

.T. What purpose is served by a schedule of fixed charges?



CHAPTER XVIII

INDIRECT LABOR AND SUPPLIES

1. Indirect Factory Activities

Certain items of service requiring outside payments,

such as rent if the buildings be leased, taxes, insurance

for fire and accident protection, water, gas, and the like,

are so clearly expense charges that as soon as the

amounts chargeable to the fiscal period are ascertained,

no mistake is likely to be made in allocating them equi-

tably to departments—when once a just basis of alloca-

tion is determined.

Other items of service paid for within the factory

are not always so clearly an expense charge, nor can

they always be so readily allocated to departments.

A proper analysis of the pay-roll and stores requisitions

is required as a means for determining which items are a

part of the prime cost and which are a charge to over-

head expense for supervision, inspection, light, heat and

power, cleaning, repairs, etc. Yet none of these latter

activities can be charged direct to goods or orders. Their

cost, therefore, as part of the overhead expense must be

clearly distinguished from the cost of material and labor

which are a direct charge to orders. To this end some

system must be adopted which will separate the two and

will show to which class a particular kind of service

activity is to be charged.
226
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2. Standing Expense Orders

The segregation of indirect labor is conveniently and

readily accomplished by the use of a simple system of

"standing orders." Though neither the term nor the

mechanism it designates is in general use in all factories,

the simplicity and advantages of this method of record-

ing the expense of the "floating" factory labor and the

supplies used by this labor are such as to recommend its

use in all cases where the accurate classification of ex-

pense is desired.

As the name implies, a "standing order" is a form

of instruction or order to carry out certain routine work,

such as cleaning, painting, or repairing, and charge its

cost to a standing or permanent number given the par-

ticular standing order. As these standing orders col-

lect the expense cost of purely routine activities which

recur with regularity, it is only necessary to indicate

once and for all the standing order number which is to

apply to each kind of non-productive work. This is done

by listing and numbering the various expense activities

on a sheet, as shown by Form 34b (page 230). Copies

of this sheet are posted on bulletin boards or communi-

cated to employees in some other way—such as printing

the list of standing orders on the back of a time sheet,

time card, or stores requisition.

3. Standing Order Time Tickets and Supplies

Repair men, laborers, and other employees who per-

form different kinds of indirect labor, or productive

workers who are temporarily doing non-productive

work, charge their time to standing order numbers by

means of a weekly time ticket, shown in Form 34a.
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As a rule, the class of labor that performs promis-

cuous jobs around the factory cannot be trusted to

carry out even the simplest of clerical work. Therefore

the weekly time ticket should be filled out by the fore-

man, or by the timekeeper to whom the men report

at the close of the day or when jobs are changed. As
will be noted by reference to Form 34a, at the end of

Owk No W„y Patp

Oiargcte

SO. No. Kind cf Work

Department

\fJhere

Employed

Hours Total

Hours

Total

WagesMon Tuc WIed Thur fri. Sat

1

Form 34. (a) Standing Order Time Ticket

each week a record is available of the kind of work per-

formed by each non-productive worker. Such a record

might also be made out on daily cards or on different

cards for each kind of indirect labor performed, thus

simplifying the classification of the time chargeable to

expense, either by kinds of work performed or by de-

partments. The kind and extent of the analysis required

must determine the procedure to be followed in a par-

ticular case.

Supplies used on standing order work may be dis-



INDIRECT LABOR AND SUPPLIES 229

tinguished as a charge to expense by entering on the

stores requisition the proper standing order number.

Time tickets and requisitions which cover indirect

charges may be readily distinguished from those which

are a direct charge to orders, by the use of forms of dis-

tinctive colors, either as to paper or printing. Thus

"direct" orders and requisitions may be printed on white

paper, standing orders and requisitions on red, or both

may be on white paper but the former be printed in

black ink and the latter in red or other distinctive color.

4. Numbering of Standing Orders

The numbering of standing orders is so arranged as

to simplify the distribution and insure the accuracy (so

far as concerns localization) of the departmental ex-

pense charge. First a hst is made of the activities or

expenses the cost of which it is desired to segregate.

These expenses will include rejoairs to the building and

to the equipment and machinery; the cost of oiling and

attending to the machinery—usually done by general

utility men; the sweeping and cleaning of the various

departments at regular intervals, and painting or kal-

somining as required; the renovating of fixtures, fit-

tings, and so on; the supplies used in these various non-

productive activities ; and the salaries of clerks, foremen,

and other non-productive workers whose wages cannot

be strictly departmentalized on the pay-roll.

This list will vary with the circumstances and with

the degree to which the analysis of expense is to be car-

ried. When all service activities which it is desired to

include within the system of standing order numbers

have been listed, they are given key numbers, each item
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on the vertical list being assigned a consecutive number.

At the top of the sheet the departments are listed hori-

zontally, as shown in Form 34b, beginning with the non-

productive departments—each in its order of allocation

over the operating departments. The departments as

shown are also allotted key numbers, by hundreds, be-

ginning with 100.

LABOR AND SUPPLIES

TO BE CHARGED TO 5
D
2 z
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ID
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100 200 300 400 500 600 700 800 900 1000

REPAIRS TO BUILDINGS (LABOR) 1 101 2a 301 40! 501 601 701 801 901 1001

(material) 2 102 202 302 402 502 602 702 802 902 1002

TO MACHINERY (LABOR) 3 103 .. .. -i 503 603 703 803 903 1003

" (MATERIAL) 4 104 .. — 504 604 TD4 fl04 904 1004

TO FURNITURE & nXT. (LABOR) 5 105 205 305 405 SOS 605 705 60S 905 1005

" " (MATERIAL) G 106 206 306 406 506 606 706 806 906 1006

TRVJCK1NG& HANDLING (LABOR) 7 107 — - 407 507 607 T07 807 907 1007

CLEANING & JANITOR SERVICE 8 108 208 306 408 508 608 708 808 908 1008

POWER PLANT LABOR 9 _. — — - 509 .. .. .. —

GENERAL SUPPLIES lO 110 210 310 410 510 610 710 810 910 1010

OFFICE SUPPLIES II
-- 211 311 411

- - -- - -

Form 34. (b) List of Standing Order Numbers

To illustrate the operation of the system, take the

stores department which stands fourth on the list

(Form 34b). All expense connected with its operation

is charged to the key department number 400. The key

number of the expense is found by consulting the ver-

tical list. Thus, if a carpenter has been engaged in re-

pairing a scale in the stores department, the standing
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order sheet shows that repairs to furniture and fixtures

are number 5, and that the key number of the stores de-

partment is 400. He therefore numbers his standing

order time card 405.

An operator who has no productive work ahead of

him for the moment may be sent to department A to

repair a machine, and he withdraws suppHes from stores,

such as extra parts and the Hke, for repair purposes.

Repairs to machines are standing order No. 3 and the

department in which the machine is repaired is No. 600.

Therefore, he numbers both his standing order time

ticket and his stores requisition 603. If furthermore,

the machines are numbered and we assume that the ma-

chine in question is number 96, then the symbol 96/603

entered upon a standing order time ticket or a stores

requisition would indicate to the cost department that

the vouchers in question related to repair work done on

machine 96 in department 600 or to repair supplies

withdrawn for the same purpose.

5. Advantages of Numerical Arrangement

The advantages of analyzing non-productive activi-

ties in the way outlined is apparent. When the stand-

ing order time tickets and stores requisitions are class-

ified by their operation key numbers and the total of

each class is run off on an adding machine, the resulting

figure in each case is the total expense of that particular

kind. When the same tickets and requisitions grouped

under an operation number are again classified by de-

partment key numbers, the resulting totals are the

comparison of like expenses between departments, be-

charges to departments for that particular expense. A
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tween one cost period and another and between different

years, furnishes the management with the information

needed to control and reduce that portion of the over-

head expense which is usually the most difficult to reduce

to a minimum. If the expense of window-cleaning or

floor sweeping or repairs to machinery over a long pe-

riod seems to be greater in a particular department or

in the factory as a whole than in previous periods, the

increase calls for investigation. It may then be found

that men are loafing on their jobs, or that the routine

of work is badly organized, or possibly that the pay-roll

is padded. The analysis also enables information to be

furnished daily, when necessary, to foremen and others

responsible for the factory routine.

REVIEW QUESTIONS

1 . What is the purpose of a system of standing expense orders?

2 . How can the time of a repair department or of general utility

help be distributed?

3 . Suggest a good classification code to use for segregating expense

charges.

4. What kind of code would you use for classifying expenses in

a factory with many operating and service departments?



CHAPTER XIX

FIXED CHARGES—RENT, TAXES,
INTEREST, ETC.

1. Fixed Charges

The class of indirect expense to which rent, insur-

ance, taxes, water, gas, and electricity belong, represents

outside services paid for at a fixed rate. The first three

charges mentioned are not necessarily affected by

changes in the volume of output, and the second three

—unless they are used intermittently for manufacturing

purposes—only slightly so. For this reason, this class

of expense is sometimes referred to as "fixed charges."

2. Schedule of Fixed Charges

The problem of the departmental distribution of

fixed charges diff'ers from that involved in the distribu-

tion of charges for indirect labor and supplies, and re-

quires a different mechanism. Services represented by

wages, salaries, or fees are not usually paid for until

rendered, and thus the actual amounts disbursed can be

shown on the books when the accounts are closed. On
the other hand, services represented by fixed charges are

sometimes paid in advance and sometimes allowed to

accrue for months before payment is made. Insurance

must be paid in advance, rent may be so paid, but taxes,

gas, and electricity are items which are usually allowed

to accrue for short periods. In all cases, to secure accu-

rate costs, it is necessary to determine the amount of

233



234 INDIRECT EXPENSE

each charge applicable to the period, to set up this

charge on the books, and to distribute it equitably over

departments. All this may be effected conveniently by
means of the "Schedule of Fixed Charges" shown in

Form 35.

The charge for the period is based usually on the an-

nual charge divided by the number of cost periods in the

year. The figure for the current period represents, for

the expense considered, the credit to be made to the

ledger expense account kept with such expense and the

total of the various debits to departments, as shown in

the schedule of fixed charges. For example:

Work in Process (Dept. A) $29.00

To Insurance Prepaid $29.00

Work in Process (Dept. A) 68.00

To Taxes Accrued 58.00

The schedule illustrated in Form 35 shows a com-

mon method of apportioning fixed charges. It will be

noticed that the rental expense of the plant is prorated

on the basis of floor area, while taxes and insurance are

spread on the basis of plant valuations. Liability insur-

ance is distributed to departments according to the aver-

age number of employees. Water, gas, and electricity

are charged to departments on the basis of the estimated

percentage used by each. Nearly every plant has sim-

ilar fixed charges to prorate periodically and the method

illustrated is applicable to almost all cases.

Depreciation is not always included in the schedule

of fixed charges, as its calculation and distribution may
require a lengthy tabulation. A depreciation schedule

is shown in Form 36 (pages 250, 251).
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Some of the more important fixed charges are dis-

cussed in the following sections.

3. Rent

When factory buildings are rented, insurance, taxes,

repairs, and so on devolve upon the landlord and a single

charge for rent replaces the numerous items which make
up the building expense. Instead of being a variable

expense, the amount of which has to be computed period

by period, as discussed in § 4, the occupancy of the

leased premises usually involves nothing more than the

fixed rental charge distributable period by period and

included in the list of items on the schedule of fixed

charges. ( See Chapter VIII, § 2, for illustrative Rent

account.

)

The basis of distribution for all rent charges is the

productive or used square foot of floor space. By "used"

floor space is meant that which is actually in use, ex-

cluding stairways, passages, elevator space, and idle or

unused space. The total used square feet of the plant

or factory divided into the total rent or building expense

charges gives a "unit rate" or charge per used square

foot. This rate multiplied by the area used in each de-

partment gives that department's proportion of the total

rent expense. For example, assume that a calendar

month constitutes the cost period, that the rental charge

is $500 a month, and that the used factory floor space

is 50,000 square feet. The rate per square foot per

month would then be 1 cent and departments would be

so charged according to their area, the total of all de-

partment charges absorbing the total rent expense of

the plant.



FIXED CHARGES—RENT. TAXES, ETC 237

An exception to this rule occurs where the rental

value of the different floors varies. Thus, if stores were

kept in a cellar, practically unusable for other purposes,

while the various manufacturing departments were in

bright, light, specially arranged ground-floor rooms, a

larger rental charge per square foot would properly be

made against the manufacturing departments. If one

part of the plant is of better construction, this would
require that higher space rates be charged for that

part.

4. Building Expense

If the factory building is owned by the manufac-

turer, an account "Building Expense" may be opened

to collect the many expenses incident to maintaining the

building in repair and rendering it useful for manufac-

turing purposes by supplying it with heat, light, eleva-

tor and j anitor service, water, and so on. The operation

of this account is precisely the same as that of a non-

productive department account, such as "Power," for

example. That is, in addition to the charges already

enumerated which are peculiarly its own, it is charged

with the taxes and insurance applicable to the building

for the period and with depreciation and the cost of

ordinary repairs.

Instead of opening one departmental account for

building expense, a number of accounts may be opened,

one for each item included in the term "building ex-

pense."

The pro forma account shown on the following page

makes clear the operation of the Building Expense

account.
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Building Expense

Labor $185.00

Power (Heat and Light) .

.

84. 10

Insurance 12.00

Taxes 20.00

Depreciation 40 . 00

Repairs 65 . 00

Elevator Expenses 68 . 00

Water 16.50

Miscellaneous Materials ... 28 . 00

$508.60

General Factory Expense. .

.

$ 76.29

Factory Overhead:

Dept. A 101.72

Dept. B 127.15

Dept. C 101.72

Shipping 50.86

General Expense (Office) .

.

60.86

$508.60

5. Insurance and Taxes

Fire insurance and taxes, with the exception of those

which are a charge to Building Expense, should be

distributed on the basis of the actual net value of the

plant or stock. For instance, assuming that the total

expense of fire insurance on equipment is $100 for the

period, and that the value of all equipment is $50,000,

of which the value used in the power department is

$10,000, this department should be charged with one-

fifth of the insurance expense for the period, or $20.

Boiler insurance is a direct charge to Power Ex-
pense and as such does not need to be distributed on

the schedule.

Accident insurance against employer's liability may
be treated in either of two ways. Preferably it is shown

on the schedules and distributed over departments

operating machinery in which accidents are likely to

happen, on the basis of the number of employees en-

gaged in each department. Thus, if the premium for

the period is $100; if the factory force of the depart-

ments in which accidents are liable to occur is 500 ; and
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if 50 of these employees are engaged in Department A,

this department should be charged one-tenth of the total

—$10 as its proportion of the accident insurance pre-

mium. The alternative method is to charge factory

liability insurance to general factory expense, in which

case it is, of course, not shown on the schedule of fixed

charges.

Taxes on real estate and plant may be made charge-

able against departments direct or by way of the Build-

ing Expense account. Taxes on finished goods in stock

and franchise taxes are usually charged to general ex-

pense, while an income tax is a direct charge to Profit

and Loss.

6. Water, Gas, and Electricity

The method of handling expenditures for water, gas,

and electricity depends upon the conditions under which

they are incurred. If water, gas, and electricity are

used merely as a general service to the establishment as

a whole, their consumption will be fairly constant. If,

on the other hand, they are used intermittently in manu-

facturing, their consumption will fluctuate.

Under the conditions first mentioned, the average

consumption for the period is distributed over depart-

ments on the schedule of fixed charges, perhaps by way
of the Building Expense account, on the basis of the

number of faucets, or gas burners, or electric lamps used

in each case. Thus, a department with 50 gas burners

or 50 lamps of 32 candle-power would be debited with

double the amount charged to a department using 25

burners or 50 lamps of 16 candle-power. Though the

consumption of gas and electricity for purposes of illu-
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mination is greater during the winter than during the

summer months, the general practice is to average the

estimated expense charges for the year. These period

charges are credited to the accounts with gas and elec-

tricity at the close of each period. The actual payments

for gas and electricity are debited to the respective ac-

counts as they accrue or are paid. If at the close of the

financial year any considerable debit balance is accumu-

lated in the ledger account, this shows that the estimate

was too low and the balance may be distributed by

means of a supplementary department charge and the

rate for the next period adjusted. A credit balance

shows that the estimated cost was too high and may be

disposed of by reducing the charge to departments.

When the consumption fluctuates, as where water,

gas, or electricity is used for manufacturing purposes,

the expense is no longer treated as a fixed charge but as

an expense directly related to production and as such it

is distributed on the expense distribution sheet. In such

a case the charges to departments are invariably based

on meter readings, and these must be taken before the

charges can be made.

7. Interest on Investment

Interest on investment is sometimes included among
the fixed charges. Opinions differ as to whether or not

a charge should be made to production for the use of

capital invested in land, buildings, equipment, and in-

ventories. The arguments in favor of treating interest

as a cost of production are that it is just as necessary to

have buildings, machinery, and materials as it is to have

workmen for manufacturing a product, and, therefore,
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these factors should be considered in ascertaining costs.

When buildings and machinery are leased, rent must be

paid. And if rent is a proper charge to production, as

it is generally held to be, equally so is an interest charge

on the investment in buildings and machinery.

Objection is made to treating interest as a part of

the cost of manufacture on the ground that interest

should not be regarded as an addition to costs but as a

deduction from profits. To include interest in costs, it

is urged, leads to their inflation, and profits, which will

not be realized until the product is sold, are in conse-

quence anticipated.

It must be admitted that the matter is technically

debatable and that there are good arguments both for

and against the inclusion of interest in costs. At the

same time it should be recognized that under certain

conditions of manufacture the accuracy of the cost fig-

ures may be impaired unless they include the element

of interest. Compare, for example, a piece of printing

done on a small job press costing a few hundred dol-

lars with the same work done on a rotary press costing

many thousands of dollars. Obviously, where wide dif-

ferences exist in the capital value of machinery and

equipment, jobs on which the expensive machinery is

used will not be charged with their true cost unless in-

terest is included.

Though the arguments against the inclusion of in-

terest have, from the standpoint of sound accounting

theory, much in their favor ; from the standpoint of prac-

tical accounting an equally strong case can be made out

for the inclusion of interest. More than a score of trade

associations which have adopted uniform cost systems
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have stated that an allowance to cover interest on invest-

ment should be included in the cost calculation. The
practical reason most commonly advanced in favor of

the inclusion of interest in costs is that it is impossible

for the manufacturer who owns his own plant to com-

pare his costs with those of a competitor who rents his

premises, unless the former charges production with in-

terest on his investment as an offset to the rent paid by

the latter.

8. Interest as a Cost Factor

The method followed in charging interest to produc-

tion is precisely the same as that used for rent or depre-

ciation. After the rate (usually 5% or 6%) is deter-

mined, a special interest schedule may be worked out,

although the fixed charges schedule will be found suffi-

ciently accurate to be used for the purpose. Depart-

ments are debited with interest on the capital values

which they represent and Interest account is credited

and closed out to Profit and Loss when the financial

statement is drawn up. In the final summing up inter-

est is thus shown both as an element of manufacturing

cost and an additional income earned by the capital in-

vested in the plant.

REVIEW QUESTIONS

1 . What items of expense are covered by the term "fixed charges" ?

2 . What is meant by the departmentalization of fixed charges ?

3 . Show by means of a pro forma account how the building ex-

pense or power expense account should be operated,

4. What is the basis for the apportionment of rent^
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5. In apportioning rent how is the space used for entrance halls,

passage ways, and main aisles treated?

6. How are insurance and taxes prorated?

7. How is light best distributed?

8 . What use is made of a schedule of fixed charges ?

9. How may interest be included as an element of cost?



CHAPTER XX

DEPRECIATION*

1. Wasting Assets

When a purchase is made of an item of stores, such

as copper sheeting, or of a service, such as insurance, or

of an addition to the plant, such as a machine, an asset

is acquired. There is actual property in the copper

sheeting, actual property in the right to enjoy service,

and actual property in the machine. The purchase

price is debited to an annropriate asset account, the ac-

count is credited with the amount consumed, and any

debit balance represents the amount unconsumed.

The quantity and amount of the copper consumed in

manufacture can be determined, and the cost of service

can be calculated, and the proper charge made to the

cost of production in either case. However, it is not so

easy to measure the consumption, i. e., the wear and tear,

of the machine ; nor is it possible to foretell the length of

time the machine will serve the purpose for which it was

bought. Yet the wear, tear, and wastage of the machine

and of every other plant asset carried on the books,

whether fittings, fixtures, tools, power plant, or build-

ings, are just as absolute and just as much a charge to

production as is the consumption of the copper sheeting,

or the insurance service used.

_*See Chapter XXIX in Volume I on depreciation for general presentation of
subject, and Chapter XII in Volume IV for methods of figuring depreciation.

244
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The same is true with all material assets. Though
a building may serve its original purpose for many
years, sooner or later it becomes so ill-adapted to

changed conditions that extensive structural changes

become necessary. Perhaps it may then prove better

economy to pull the building down and build anew, in

which case the value of the building will have been en-

tirely consumed in production. A machine may prove

serviceable for half a century, but if so it is just as neces-

sary to charge one-fiftieth of its original cost to produc-

tion year by year, as it is to charge against the monthly

costs one-half the value of a furnace which is burned out

in sixty days. At first sight the long life of a building

or a heavy machine might seem to indicate that the wast-

ing of the assets is not a factor which need be taken into

consideration when calculating current costs. Yet, al-

though the consumption or depreciation is so slow as to

be almost imperceptible and for this reason is difficult

to appraise, it is none the less as legitimate a charge to

costs as is the consumption by furnace of the coal with

which the furnace is heated. There is no difference,

from a cost accounting point of view, between an item

of plant used in manufacture and an item of stores con-

sumed in manufacture. Both must be charged to costs

concurrently with their consumption.

2. Obsolescence

Another form of wastage or shortening of life to

which machines of a certain type are liable is that of

obsolescence. A new and improved type of machine

may be placed on the market of so marked a superiority

over the old type that the latter at once becomes uneco-



M6 INDIRECT EXPENSE

nomical to operate in competition with the new type,

and has no longer any value except as scrap. Develop-

ments in the engineering field have in the past afforded

many examples of the rapid obsolescence of gas-driven

and oil-driven engines, and similar tendencies are today

seen in the gradual replacement of many forms of hand-

manipulated machines by machinery of the automatic

type. Unless a machine is of a standard utility type,

which is little subject to change, such as mechanisms for

turning, boring, and the like, the possibility of its be-

coming obsolete before it is worn out should always be

considered and the depreciation rate be fixed so as to

cover this possibility. An example of equipment carry-

ing a high depreciation rate due to obsolescence is

matrices used for stamping out phonographic records.

3. Depreciation of Auxiliary Equipment

The liability to depreciation and obsolescence is very

great in such mechanisms and equipment as molds, pat-

terns, jigs, and the like. Auxiliary equipment of this

kind often represents a large item of cost in the produc-

tion of a machine-made article and the difference be-

tween profit and loss may depend upon correctly charg-

ing production with this cost. Not infrequently a num-
ber of expensive patterns or jigs may be manufactured

or purchased for a special order. The investment is per-

haps made in the expectation of similar work in the

future, and so only a small part of its cost is charged to

the original order. The repeat orders which have been

expected fail to materialize. The auxiliary equipment

then becomes, like unsalable stock, a dead loss, and may
make a heavy inroad on profits.



DEPRECIATION 247

4. Depreciation Rates

Since the wastage of a plant asset is in most cases so

gradual as to be practically imperceptible as it occurs,

the proportion chargeable to current production cannot

be determined with the same accuracy as can the value

of stores or services consumed. When an item of stores

is issued it can be weighed or measured, and, as the rec-

ord of its purchase price is available, production can be

charged with its actual cost. When a machine is pur-

chased or a building is constructed, its cost is equally

well known. But it cannot be said that such and such a

job has used up one dollar's worth of the machine or is

directly connected with the gradual depreciation and

the slowly advancing obsolescence of the building. It is

necessary to estimate the diminished values of ma-

chines and buildings and to charge production with

amounts based on these estimates. This is frequently

done by dividing the present estimated value of the as-

set, less its future scrap value, if any, by the number of

years of expected service. Thus, if a building costs

$20,000 and its estimated life is 40 years, with no "scrap

value," the depreciation rate is 2%%, the annual depre-

ciation charge $500, and the monthly charge $41.66.

Other and more complex methods of figuring deprecia-

tion are discussed in Volume IV.

Such depreciation rates are calculated for every item

of plant carried on the books as a capital asset. Thus

separate rates are often used for the building, power

plant, machinery, fixtures, etc. At the end of each

period a summary is made of the amounts chargeable to

departments for the service or use of the various plant

assets.
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5. Fixing Depreciation Rates

It is clear that the life of a plant asset will vary with

its nature, the use to which it is put, and the care with

which it is handled. A building which is estimated to be

serviceable for 60 years, and a motor truck which it is

estimated will have to be sold for its scrap value in 6

years, must obviously be charged to production at very

different rates. If the building cost $60,000 and the

motor truck $6,000, the annual "write-off" for deprecia-

tion in both cases—disregarding scrap values—would

be $1,000, but the depreciation rate in the first case

would be 1.66%, and in the second case 16.66%.

It will thus be seen that a depreciation charge is not

a definite and known quantity, but a matter of experi-

ence and expert estimate. Technical experience is

needed in the business for which depreciation rates are

to be estimated before the charges can be determined

with even approximate accuracy. Moreover, these

charges, however carefully determined, frequently re-

quire adjustment from time to time as the asset depre-

ciates more rapidly or more slowly than was at first

estimated.

The causes which may make these adjustments nec-

essary will be readily seen if a case in point is cited. As-

sume that the life of a machine costing $2,000 is, under

normal working conditions, expected to be 10 years, and

that its scrap value will merely cover the cost of its re-

moval. An annual charge of $200 for depreciation is

thereupon made to the overhead expense account of the

department in which it is installed. Under pressure of

business the necessity arises of working double shifts

and overtime. The machine in consequence is operated
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almost continuously, and the minimum amount of atten-

tion is given to its cleaning and adjustment. Over-

strained in this way, its life is bound to be shortened.

Under such abnormal conditions, it may either have to

be scrapped in 5 years or require such extensive repairs

as to cost almost as much as a new machine. Under
these circumstances the original depreciation charge of

$200 should be readjusted to cover the unexpected wear

and tear; i.e., the charge to production should be in-

creased sufficiently to absorb the entire cost of the ma-

chine in the diminished number of years of service.

The difficulty of determining fair depreciation rates

on auxiliary equipment can often be simplified by

adopting some average rate and applying this uniform-

ly to similar classes of articles, assuming that any under-

depreciation in one case will be offset by over-deprecia-

tion in another. Since the problems here involved are

also of a more or less technical nature, the rates should

not ordinarily be determined by the cost accountant,

whose interest in them is usually confined to the proce-

dure for charging them to production, but by those tech-

nically trained and experienced in the demands of the

particular trade.

6. Depreciation Schedule

For depreciation purposes the life and scrap value

of each plant asset must be first estimated. The depre-

ciation rates are then determined, and from these esti-

mates a schedule (Form 36) is drawn up for the pur-

pose of working out the monthly charges and the indi-

vidual charges to departments. The schedule consists

primarily of a list of the plant assets. In a plant of any
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size, the asset items are usually classified under the heads

of buildings, machinery, power plant, electrical machin-

ery, furniture, fittings, and the hke, so that the total

depreciation on any one class of assets is summarized on

its own separate sheet, or part of a sheet.

The operation of the depreciation schedule is simple.

The book value of each item of plant is recorded and the

depreciation rate is shown, as well as the annual amount

of depreciation, and the charge applicable to each cost

period.

If the asset belongs to one particular department,

the total depreciation for the cost period is entered in

the column devoted to that department, as shown.

The totals of the depreciation charges for the period

are entered on the expense analysis sheet on which the

final departmental distribution is made. (See Chapter

XXI.)

REVIEW QUESTIONS

1 . Define depreciation.

2. What is the difference between obsolescence and wear and tear?

3. What is a wasting asset? Give two examples.

4 . How would depreciation rates be affected by a rising market for

machinery and equipment?

5 . What plan would you suggest for fixing upon a depreciation rate

for the copper matrices used to stamp out phonograph records,

in view of the fact that the master matrix may cost a thousand

dollars, on the one hand, and the so-called musical hit may be

short-lived, on the other?



CHAPTER XXI

EXPENSE DISTRIBUTION

1. Sources of Expense Charges

As stated in Chapter XVII, the sources whence the

departmental expense charges are obtained are as

follows

:

1. The schedule of depreciation (Form 36, pages

250,251).

2. The schedule of fixed charges (Form 35, page

235).

8 . Time tickets covering indirect labor (Form 34a,

page 228), and the pay-roll of salaried em-

ployees.

4. Stores requisitions for expense supplies (Form

17, page 134).

These factory documents together with the record of

current purchases chargeable directly to expense show

what proportion of the expenditures recorded on the

books is chargeable each period to overhead. From
these documents and the purchase journal an itemized

statement for overhead expense is made out by depart-

ments. The sum of these amounts will represent the

total expense burden for the period, which is to be dis-

tributed ultimately over the product. With the charg-

ing of the overhead against the operating departments,

the accounts kept with the non-productive departments
253
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are closed so far as they are applicable to the period.

The productive department expense accounts, which are

now open, show the operating expense and the spread-

ing of this expense, by means of predetermined rates,

over the product.

2. Expense Distribution Sheet

An expense distribution sheet, examples of which are

shown in Forms 37, 38, and 39, is the mechanism usually

employed to departmentalize the expense for the period.

From the data entered on this sheet the journal entries

may be prepared, crediting the items of expense and

debiting the department overhead accounts. As will be

readily seen, when schedules and other documents from

which the data are taken are once prepared, the work

of making up the expense distribution sheet reduces

itself to a simple clerical task.

So far as concerns depreciation and the fixed

charges, the preparation of the expense distribution

sheet is merely a matter of transferring a set of figures

from one sheet to another. The posting from the

standing orders and stores requisitions is facilitated by

entering the standing order or requisition number on the

expense distribution sheet in the space to which a sum-

mary of the documents bearing that number is to be

posted. In a large organization with a hundred or more

departments, several thousand standing order items

may require distribution at the end of each cost period.

The overhead distribution sheet of Form 37 is given

to illustrate the general principle of overhead distribu-

tion to departments. The expense analysis sheet of

Form 38 shows the same principle adapted to the re-
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quirements of a machine shop which rents the building

and buys light and power. At the top of the form

are assembled the data required for the distribution of

rent and light, depreciation, power, and general ex-

pense. It should be noted that insurance, taxes, and

building maintenance expense are absorbed into the

general expense, which is then distributed over all the

productive departments on the basis of, or in proportion

to, the direct labor plus expense in each case. This

matter of determining department overhead rates is

more fully discussed in Chapters XXII and XXIII
of this volume.

The expense analysis sheet shown in Form 39 illus-

trates the analysis of the overhead in a plant where the

distribution is made over the manufacturing and selling

departments. The data given in the column at the left

shows on what basis general expense is apportioned. In

the lower part of the form the department percentages

of manufacturing expense to productive labor are given.

These percentages determine the rates used in figuring

the overhead expense on job costs. Selling expense is

charged to Profit and Loss.

3. Allocation of Non-Productive Department Expense

After the overhead has been apportioned over all

departments, it is necessary to prorate the total expense

charged against each non-productive department over

productive departments in proportion to the demand
made in each case by these productive departments upon
the services of the non-productive departments. The
basis of the allocation must necessarily vary with the

different classes of expenses and can be decided only
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after the facts are known. Thus, both general and ad-

ministrative expense might in some cases be equitably

distributed on the basis of the pay-roll. If, for example,

the total direct labor pay-roll for the period is $100,000,

and the wages paid in one department amount to $1,000

and in another to $5,000, the departments might be

charged with 1% and 5% of the general expense

respectively.

Stores expense, i.e., the cost of operating the stores

department, can be charged with fairness only on the

basis of the use of the stores-room facilities, and in most

cases this use is indicated with sufficient accuracy by the

total issues to each department as shown on the stores

issued book. Thus, if the total issues for the period are

$10,000, and the issues to one productive department

total $1,000 while those to another are $2,000, the one

should be charged 10% and the other 20% of the cost

of operating the stores department.

Power expense can be allocated in various ways.

When a meter can be installed in each department, this

is the most satisfactory method of distributing power

costs. If this is not practicable, a meter can sometimes

be installed in the various departments using power long

enough to ascertain the average amount of power con-

sumed by each during a normal period. If the meter

measurement is unobtainable, a fairly accurate estimate

of consumption can be made by adding the horse-power

rating of the power units in each department and then

distributing the power cost among departments in pro-

portion to horse-power requirements. Such an estimate,

however, is reliable only when the machinery in all de-

partments is in constant operation.
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When machines are used intermittently, records

should be kept in each department of the number of

hours that each machine is operated. The h. p. of each

machine is then multiplied by the operating hours it is

used and the total resulting figures give the number of

"h. p. hours" by departments. The h. p. hours for all

departments divided into the total power cost gives a

rate per h. p. hour which, multiplied by the h. p. hours

for each department, gives the power cost in each case.

Thus, if the h. p. of all the machines in one department

is 200 and the machines are run for 1,000 hours, its h. p.

hours are 200,000. If the h. p. hours for the whole of

the factory are 2,000,000, the department referred to

should be charged 10% of the total power cost. This

last method has almost the accuracy of a meter measure-

ment and can readily be used when the method of burden

distribution requires that a record be kept of the hours

of each machine's operation.

While the examples given illustrate the general prin-

ciples which govern the allocation of the expense of one

department over those to which it is tributary, or which

it serves, methods vary with circumstances and in large

organizations can be applied only by someone thorough-

ly acquainted with the physical and operating condi-

tions. In an engineering plant, for example, there

might be a pattern department operated in conjunction

with the foundry in which patterns were both made and

stored. Pattern-making would usually be treated as a

charge to a pattern plant account and absorbed by de-

preciation charges, whereas pattern storage should be

charged to foundry expense. Foundry expense might

be charged direct to orders or to the departments to
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which deliveries of eastings have been made, on the basis

of the weight of the good castings dehvered. In the

same plant there might be a dozen or more stores-rooms

operated for the needs of special departments, and the

expense of each would be a charge against its special

department. On the other hand, the cost of operating

a tool storage room in close proximity to a number of

machine shops and serving them all, would be prorated

over them on the basis of the number of requisitions

received from each, or on such other basis as the condi-

tions might indicate.

Again, in a small machine shop the power might be

purchased from outside and a sufficiently lengthy record

of its cost be kept to furnish accurate data for averag-

ing. Power expense might then be listed on the sched-

ule of fixed charges and so distributed. On the other

hand, the power plant of a big locomotive concern might

represent such a large capital expenditure as to warrant

its treatment as a separate undertaking. Power ex-

pense would then be charged to each shop in proportion

to consumption for manufacture, crane work, lighting,

and heating.

Though the departmental divisions of almost every

factory differ in some ways and the proper method of

distributing expense among them can be determined

only when the facts of the case are known, yet the same

fundamental principle is applicable in all cases, i.e., dis-

tribution should be as nearly as possible on the basis of

"value received." When the manufacturing conditions

of a particular plant are known, no difficulty should be

experienced in allocating departmental expense on a

simple and equitable basis.
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4. Merger of Minor Department Expense

The non-productive or service departments listed on

the expense distribution sheets (Forms 37 to 39) are

presented merely to illustrate expense distribution and

not because they represent the customary classification

of service departments or the order of their allocation

over operating departments. The service departments

actually entered on the expense distribution sheet will

depend upon the conditions. In a large factory, for ex-

ample, operating a hundred or more productive depart-

ments, there might be many service departments. To
allocate each of these separately over the productive de-

partments on some approved basis would be a tedious

business involving considerable clerical work with no

compensating advantage. For these reasons, in organ-

izations of any considerable size it is customary on the

distribution sheet to merge the expenses of the service

departments until their total expenses are, perhaps,

shown under not more than a half dozen general heads.

Thus, "Administration" in a large organization would

usually cover numerous activities and might include all

expense incurred in the administration of the following

departments

:

1 . Factory manager and the cost of operating his

office.

2 . Factory superintendent and the cost of operat-

ing his office.

3. Planning and dispatching departments.

4. Employment department.

5 . First aid.

6. Welfare work.
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7 . Cost and factory accounting.

8 . Miscellaneous administration expenses.

In the same way stores expense might include the

following

:

1 . Purchasing

2 . Receiving

3. Stock and stores-room expenses

4. Testing and inspecting materials

5. Delivering materials

As already stated, the distribution of the cost of all

these different activities separately over the operating

departments is not usually worth while, and yet it may
be very advisable to show on the books the cost of oper-

ating each of them. In such a case the total collected

on the distribution sheet under "Administration," for

example, serves only as a controlling total debited to

Administration account on the general ledger, while the

details of this total are found in an expense ledger in

which accounts are kept with the minor departments

comprised within the term "Administration."

5. Allocation of Expense to Minor Departments

When some or all of the service departments appear-

ing on the expense distribution sheet are composed of a

number of minor departments, the depreciation and
fixed charges schedules and also the standing order cost

sheets must be arranged to meet this condition.

So far as the schedules are concerned, this is a simple

matter. All that is required here is a column for each

of the minor departments. The totals for these minor

or sub-departments are combined under the proper
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headings when the transfer is made to the expense dis-

tribution sheet. Thus, if the depreciation on furniture

in the manager's office, the superintendent's office, the

planning and other departments hsted under "Adminis-

tration," amounts to $150 for the period as shown on

the depreciation schedule, this total is entered on the ex-

pense distribution sheet (Form 37) under the heading

"Administration" and on the line "Depreciation of Fur-

niture and Fixtures." The detailed amounts shown on

the depreciation schedule are, however, entered in detail

in the accounts kept with each subsidiary department

on the expense ledger and the total of these accounts

must equal the corresponding totals entered on the dis-

tribution sheet.

The standing order numbers also must be so ar-

ranged as to permit the ready classification of the

routine expenses incurred by the minor departments.

This can be done by adding a letter to the standing order

number representing the department as a whole to dis-

tinguish the expense of one minor department from that

of another. For example, while all standing order cost

sheets bearing the number 205 would be a charge to ad-

ministration (space 205 on the distribution sheet) for

the labor cost of repairs done in the offices, the cost

sheets 205A might refer to the manager's office, 205B

to the superintendent's office, 205C to the planning of-

fice, and so on. The cost sheets numbered 205A would

then be charged to the manager's department account,

205C to the account recording the expense of the plan-

ning office, and so on in the expense ledger, while, as

just stated, all requisitions numbered 205 would be

charged to repairs under "Administration" on the dis-
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tribution sheet. They would also be charged to the Ad-
ministration controlling account on the general ledger.

6. Stores Expense "Short-Cut"

Instead of distributing the cost of operating the

stores department over the productive departments and

through the productive departments over the product,

direct jobs are sometimes charged, by means of burden

rates, with the expense of operating the stores depart-

ment. If the total stores expense is compared with the

total value of all material issued on jobs during a given

period, the percentage of stores expense to material

used can be determined. Every item of material used

on a job is then "loaded" with this percentage. For in-

stance, if stores expense for the period is $3,000 and the

value of the material used during the period is $100,000,

all material withdrawn from stores should be charged

3% of its value to cover the cost of operating the stores

department.

This method of distributing stores expense is com-

monly employed in plants where the cost of handling

and storing material is relatively high in proportion to

its value because of the heavy or bulky nature of the

stores. The subject is treated more fully in Chapter

XXIV.

7. Department Expense Accounts under Job Order

Method

Under the job order method, when the expense dis-

tribution sheet shows the non-productive department

expenses in sufficient detail (as would usually be the

case in an organization of not over twenty depart-
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ments), the only advantage of opening accounts on the

ledger with the expense of the non-productive depart-

ments is that of convenience in analyzing the expense of

a particular non-productive department at a later date.

On the other hand, it is always necessary, under the

job order method, to open an expense account on the

ledger with each operating department. The operating

department expense totals cannot be closed into the con-

trolling manufacturing account direct from the distri-

bution sheet, because the actual current expense of

a department may not equal the estimated expense

charged to orders and summarized in the expense debits

to the controlling manufacturing account. Therefore,

operating department expense accounts are opened on

the expense ledger which are debited with the details

shown on the distribution sheet and credited with the de-

partmental charges made to orders. The method of ad-

justing any difference between the department expense

as taken from the distribution sheet and the department

burden applied to orders is considered in Chapter

XXII.

8. Expense Accounts under Process Method

When computing process costs the accounts can be

divided into two classes: (1) operating accounts kept

with each process, the details of which are recorded in

subsidiary" accounts kept in a cost ledger; and (2) ser-

vice expense accounts which are closed out to the proc-

ess accounts. Theoretically, it is unnecessary when cal-

culating process costs to open any expense accounts

on the ledgers, as the service expenses can be computed

on the expense distribution sheet and closed out to the
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process accounts by journal entry. In practice, how-

ever, the service expense charges to each process account

are recorded in separate accounts so as to show the detail

on the books in more permanent form than on working

distribution sheets. When it is desired to make out a

financial statement of expense covering a long period

of time, reference to a number of unwieldy working

sheets cannot be so conveniently made as to accounts in

which the details are summarized and clearly shown.

REVIEW QUESTIONS

1 . Name the sources from which expense data are obtained.

2. What kind of a form is best suited for making an apportion-

ment of expense?

3. How should general expense be apportioned to operating de-

partments ?

4. What is the most satisfactory basis for distributing power to

departments ?

6 • Name the accounts to which power expense would be closed out

in (a) a job order factory with two manufacturing depart-

ments, (b) a process plant with two manufacturing depart-

ments. Discuss your reasons for the procedure recommended.

6. Is the expense of supervision or administration best apportioned

to operating department expense accounts on the basis of

(a) direct labor in each department, or (b) the sum of direct

labor and expense charges to each department? Give the

reasons for your answer.

7. If the expense of the stores department is not added to the

material consumed as a burden, what becomes of the stores

expense ?

8. How should the time of executives be divided as between manu-

facturing and selling departments?



CHAPTER XXII

EXPENSE DISTRIBUTION OVER
PRODUCT

1. Overhead Rates

In process cost-finding, expense is merged with

other costs in the operating department accounts, the

totals of which are averaged over the production of the

period to ascertain the cost of each unit produced. This

averaging is feasible because each unit of production

makes the same demand upon the services of men and

machines. But as soon as more work (whether of men
or machines or both) enters into the production of one

lot of articles or one job, as compared with another, the

averaging of the total cost or of expense alone over the

product no longer gives accurate costs. A job worked

upon by ten men for ten weeks in one department must

obviously bear a much greater expense charge than a

job which is completed by five men in two days in the

same department.

To meet this condition, in job order cost-finding, an

expense or "burden" rate is determined for each depart-

ment; that is, having determined the overhead expense

of a department for a given period of time, an overhead

expense rate is calculated, to be charged against the

product. This rate may be based upon any one of the

following:

1 . The cost of the labor expended upon the job.

2. The labor time expended upon the job.

271
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3. The machine time spent in processing the job.

4. The total cost (labor and overhead) of the

services of the department.

Two other methods of distributing overhead over

product—the material cost method and the prime cost

method, i.e., direct labor and material cost—are some-

times employed as the basis of expense distribution.

These two methods are, however, of limited applica-

tion and use, and cannot be regarded as standard

systems of expense distribution.

2. Methods of Distributing Expense over Product

Corresponding to the first four bases mentioned

above, there are four general methods of determining

and distributing overhead rates known as:

1 . The percentage of labor method

2. The productive-hour method

3. The machine-hour or machine-rate method

4. The sold-hour or service-hour method

These are merely different modes of distributing

expense over job orders and do not in themselves con-

stitute basic methods of cost determination. Operating

conditions frequently vary so greatly in different de-

partments of the same factory that the same method of

burden distribution cannot be employed throughout,

and two or even three methods may sometimes be used

in the different departments of a single establishment.

3. Percentage of Labor Method

The distribution of burden as a percentage on labor

is more generally used than any other method of dis-
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tributing expense over product, because of its simplicity

and the ease with which the calculations can be made.

The principle upon which it is based is that there is a

direct relation between the cost of labor and the factory

overhead, and as the product increases in value with the

cost of the labor expended upon it, so must the expense

of supervising this labor and the other overhead expenses

of conducting the business rise in proportion. There-

fore, if the ratio between the average cost of the direct

labor and overhead of a department during a previous

period is first ascertained, the percentage thus obtained

when applied to the direct labor cost charged to any

particular job in that department will give an equitable

and complete distribution of the departmental burden

over the product.

As an example, if the direct labor cost of a depart-

ment averages $3,000, and its overhead expense aver-

ages $1,500 for each cost period, it is clear that the over-

head ecjuals 50% of the direct labor cost. The burden

rate of the department is then said to be 50% of its labor

cost. If the shop time tickets of a certain job show that

its labor cost amounts to $30, 50% of this amount, or

$15, is charged against it to cover overhead expense.

The attractive feature of the percentage of labor

method is its simplicity. The rates are easily computed,

no records are required of the number of productive or

machine hours applied to jobs (as under the three other

methods), and the overhead cost on jobs can be readily

calculated. In case a department rate is found to be too

high or too low it can readily be changed and adjusted

until it absorbs the department overhead period by

period with fair accuracy. The clerical work involved
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is less than that arising from any other method of bur-

den distribution, and, when wages paid are fairly uni-

form and the men work under the same general condi-

tions and with similar equipment, the method gives

satisfactory results.

4. Applicability of Percentage of Labor Method

Because of the simplicity of the percentage of labor

method there is a temptation to employ it under condi-

tions where the overhead is not an unvarying percent-

age of the labor cost, and where accordingly a charge on

the basis of such a percentage does not always represent

the fair overhead cost of the job. To fit the case per-

fectly, wages should be fairly uniform and there should

be some uniformity in the processing of the product. If,

for example, machines of the same type are used within

a department and wages for the same kind of work are

the same or nearly the same, the percentage method

gives an equitable distribution of overhead. Likewise, if

the department is one in which the work is done mostly

by hand and if there is a fair equality as to wages, it is

equally applicable.

These conditions, while frequently found in single

departments—as in the cutting room of a shoe or gar-

ment factory, or the assembly floor of a heavy machine

plant—rarely exist throughout a manufacturing plant.

The percentage method becomes less accurate and even

misleading if used where these conditions do not exist.

If, for example, a department contains machines of

widely different types, some costing more, using more
power and requiring more space, repairs, and super-

vision than others, a percentage rate charged to aU jobs
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on the basis of labor costs would penalize those done on

the smaller and less expensive machines. Again, if a

low-priced man operates an expensive automatic ma-
chine and a high-priced man works at a comparatively

low-priced machine where skill amounts to more than

running expense, any percentage on wages charged as

indirect expense would not only be inaccurate but might

actually reverse the proper charges. That is to say, a

job making a hea\y demand upon the department

equipment might be charged less than a job making a

relatively small demand. The limits within which the

method may be advantageously applied are therefore

fairly well defined.

To sum the matter up. it may be stated generally

that where the department overhead is less than 50%
of the direct labor cost and most of the work is done by

hand, or where machinery of similar types is used, with

wages fairly uniform, the percentage of labor method

can be adopted with the assurance that it will result in

a fairly equitable distribution of the burden.

5. Productive-Hour Method

This method is based on the principle that the time

spent on a job is often a truer index of the demand the

job makes on the department overhead service than is

its labor cost. The clerical work connected with each

employee on the pay-roll, the insurance against accident,

the heating and maintenance of the building for his

benefit, the supervision each employee requires—these

expense factors cost no more in the case of one employee

than they do in the case of another, no matter what the

difference in their wage rates may be. It is apparent
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that when the product is paid for by the piece or when
premiums are offered for increases of output, a rise in

the earnings of employees indicates an increase in pro-

duction, while most of the overhead charges, as rent,

heat, light, etc., remain the same, and there is therefore

a decrease in the overhead cost per unit produced. To
distribute overhead as a fixed percentage of the earnings

of employees under these circumstances would be prac-

tically to continue the same overhead per unit, but to

charge it on a greater number of units; and thus the

burden charges would increase with output—an obvi-

ously incorrect practice. Therefore, when wages for

the same class of work vary, where premium rates are

used, or where apprentices are employed, overhead is

more equitably distributed on the basis of the thne spent

on jobs than on the basis of their labor cost.

In computing a productive-hour rate, a record is

kept of the number of hours worked on jobs by produc-

tive workers during the cost period and these "produc-

tive" hours are divided into the departmental expense

for a preceding period to give an hourty burden rate.

This rate is then charged to jobs for each hour of pro-

ductive labor spent upon them within the department.

For example, if the department overhead is $4,000

for the period, and the number of productive hours, i.e.,

the total of all hours worked on jobs, is 3,000 for a cost

period, a rate of $1.33 1/3 should be charged to jobs

for each hour of direct labor spent upon them.

6. Applicability of Productive-Hour Method

In departments where the overhead tends to equal

or exceed the direct labor cost, the productive-hour
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method of burden distribution is to be preferred to the

percentage of labor method. Especially is this the case

where premium methods of wage payment are in vogue

and where in consequence the labor cost on jobs of the

same kind fluctuates with the skill of workers. There

is then less likelihood of penalizing some jobs and of

favoring others. In departments, also, where the work

is largely done on machines and where in consequence

the overhead may be more than the direct wages, an

hourly charge for production can with safety be made
if the machines are of the same type, or if the depart-

ment consists of a series of machines through which all

the product must pass. If, however, the machines do

not constitute a chain and some of them are larger and

more expensive to operate than others, the same hourly

charge covering all jobs will obviously favor the jobs

done on the heavy expensive machines and penalize

those done on the less costly equipment. Under these

conditions the productive-hour method is inapplicable

and the machine-rate method—discussed in the next sec-

tion—under which separate hourly rates are calculated

for the different classes of equipment, gives more accu-

rate results.

7. Machine-Rate Method*

If the machinery of a department varies greatly in,

its cost, size, and power consumption, or if certain heavy

machines require the services of cranes and other special

transport facilities, or if other material inequalities exist,

a blanket hourly rate covering the services of the depart-

ment as a whole will no longer be a satisfactory method

*See next chapter for full discussion of subject.
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of distributing burden. Under such conditions, accu-

rate cost-finding requires further departmentahzation.

Expense should be localized at least to departments so

that an accurate charge can be made for the services

rendered. But if it is found that within a natural de-

partmental division such as the testing department of

an electrical engineering plant, the services rendered by

the various kinds of equipment vary greatly in charac-

ter and cost, the departmental division of the factory

should be carried still further, for purposes of expense

distribution, until each machine or each group of like

machines becomes a separate department. When this

is done and the hourly cost of operating these has been

determined, each will have its own "machine rate."

8. Calculation of Machine Rate

The machine rate is calculated by dividing the num-
ber of operating hours for a previous period of one or a

group of Mke machines into the expense of operating

during the same period. The result is a "machine-hour"

rate which is charged to orders in proportion to the num-
ber of hours during which they occupy the particular

machine or group of machines for which the rate has

been calculated. The operating expense is compiled in

the same way as the expense of a department. That is

to say, a machine or a "production center" consisting of

a group of like machines is charged with taxes, floor

space, depreciation, and the hke just as if it constituted

a separate department.

The machine rate is perhaps the most scientific and

accurate of the methods of distributing overhead over

product. For this reason the method is merely outlined
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here and the next chapter is devoted entirely to a de-

tailed discussion of the methods of finding and applying

the machine rate.

9. Sold-Hour Method

The sold-hour method is based on the fact that when
the cost of the overhead of a department for a previous

cost period is added to its productive labor cost for the

same period and then divided by the number of produc-

tive hours worked by the department under normal

conditions, the result is an hourly rate at which the

services of the department can be "sold" and cover

cost. Thus, if the department wages are $3,000, over-

head $2,000, and the number of productive hours worked

in a cost period are 4,000, this last sum divided into the

sum of the overhead and wages gives a sold-hour rate of

$1.25. This rate is charged to orders for each produc-

tive hour worked upon them. Approximately the same

number of hours should be devoted to like orders if the

charge is to be correct or if the actual cost of an order

is to equal the estimated figures. The accuracy of this

method depends upon a fairly constant pay-roll and the

assumption that overhead does not fluctuate to any

serious extent from one period to another.

10. Applicability of Sold-Hour Method

The sold-hour method of burden distribution has a

more limited range of applicability than any of the

methods previously described. Yet under suitable con-

ditions it is simple and fairly accurate and gives a ready

means of estimating the cost of orders when prices must

be quoted in advance. This estimate can later be com-
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pared with the actual cost and the promise compared

with the performance. It would, of course, be equally

possible to estimate on orders by means of any of the

methods already described. But the feature of the sold-

hour plan is that by combining labor with overhead a

composite rate is ascertained which is simple in operation

and under suitable conditions gives satisfactory results

with the least clerical work.

In small jobbing factories or in printing establish-

ments where bids as a rule are requested on orders and

where the pay-roll and overhead are usually fairly uni-

form within each department, the sold-hour method is

very generally used because it covers the peculiar needs

of these types of business better than any other plan.

It is also the method generally adopted in the card-

board box-making industry, because here again bids are

usually asked for on orders and the working conditions

are such that the sold-hour method gives satisfactory

results. The method is useful also in a machine shop

where experimental work is carried on, and where per-

haps any of the machinists employed are capable of

handling the work as it comes in and the first man at

liberty takes up the next job on the list.

Under any of these circumstances, the sold-hour

method will distribute the burden over the different jobs

with fairness. But where different rates of pay are paid

for different rates of skill in the same department, or

where the work done on machines varies on different

jobs, the method is not usually satisfactory, though even

here the difficulty can often be met by subdividing the

department into homogeneous groups of workers and
machines and computing separate sold-hour rates.
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11. Material and Prime Cost Methods

In considering different ways of distributing burden,

brief reference should be made to both the material cost

method and the prime cost method, though their appli-

cability is Yevy limited and they are not to be classed

among the standard methods of distributing burden

over product.

The material cost method uses the cost of material

as a basis for overhead distribution. Speaking general-

ly, there is no real relation between the cost of material

used and overhead and there are but few cases when the

method can be used.

The prime cost method, as its name implies, com-

bines the elements of prime cost—direct labor and ma-
terial—and divides the result into the department over-

head to give a ratio of distribution which represents the

overhead rate. Thus, if direct labor, material, and ex-

pense average in each case $2,000, the expense will be

one-half the prime cost. Therefore, 50% of the labor

and material cost of a job should be added to it to cover

the burden charge.

12. Applicability of Prime Cost Method

The prime cost method is sometimes used when the

material cost bears a reasonably constant ratio to the

labor cost: i.e., when the amount and cost of labor rises

and falls with the amount and cost of materials used.

The method can be correctly employed only when
products of a more or less standardized type are pro-

duced, in which the use of so much material presupposes

a certain labor cost, and where overhead is likewise fair-

ly proportionate to the amount of work turned out.
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For example, the method is applicable to a plant manu-
facturing large steel ingots or structural material. In

such a case the quantity of material entering into the

product largely determines the cost of processing it.

The prime cost method is used also in the construc-

tion of freight cars and in the carriage and automobile

body industry because here again the products are more

or less standardized and the value of the material used

is an index of the labor cost required. In all these ex-

amples the material is of a bulky nature and the cost of

its conversion into the finished product is recognized as

one of the factors that give rise to indirect expense.

If the method is used where the foregoing conditions

do not exist, the burden charges will fail to reflect the

true overhead cost and will be unreliable.

13. Overhead Adjustments

Department burden rates are computed in aavance

for the purpose of distributing the overhead expense of

the period over orders in amounts proportioned to the

services rendered. It is apparent that the total over-

head charges made to orders concurrently with their

manufacture by any uniform method will rarely if ever

exactly equal the actual expense totals computed at the

close of the period, because the volume of production

and the conditions can never be exactly the same from

one period to another. The fixed expenses of rent, de-

preciation, and the like, which constitute the greater

part of the overhead are not materially affected by

variations in output. Therefore, when a fixed rate is

employed and overtime is worked, there will be an over-

distribution, and when production falls below the nor-



EXPENSE DISTRIBUTION OVER PRODUCT 283

mal, an under-distribution of burden. The adjustment

of such differences is usually made in one of two ways:

1. By opening a Reserve for Overhead account,

the balance of which is closed out to Profit

and Loss.

2. By charging work in process, finished goods,

and sales (if any have been made) at the end

of the period with their proportion of the

overhead expense which still remains to be

distributed.

These two methods of adjusting overhead are dis-

cussed in the following sections.

14. Reserve for Overhead Account

The operation of the Reserve for Overhead account

is a simple matter. It is debited with any departmental

under-distribution and credited with any over-distribu-

tion, and the balance, if desired, is closed out to Profit

and Loss. If the balance of the reserve account is

trifling it may be carried from one period to another.

If this is done, it is probable that in process of time a

slight under-distribution of one period will be wiped out

by the over-distribution of another—as when diminish-

ing expenses of the summer months compensate for in-

creased expenses of the winter months. But if an under-

distribution is large enough to affect appreciably the

Profit and Loss figures, it should be shown either as a

deduction from the Profit and Loss, or as an additional

charge to orders. Any over-distribution is preferably

carried on the books as a reserve against slack periods

3f production until the financial year is closed.
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15. Overhead Adjustment by Flat Percentage Charge

A large amount of undistributed burden might con-

veniently be disposed of by carrying it in a Reserve for

Overhead account and distributing it over the orders of

the next or subsequent periods by means of a higher

rate. To do this, however, would vitiate the facts as to

the cost of production during both periods. A prefer-

able course, especially when the price of the product is

based on the actual cost of making and selling it, is to

charge the under-distribution to current orders by
means of a flat percentage rate. The cost sheets of

work in process and of finished goods are charged with

this rate and the Cost of Sales account is debited with

the difference between the underestimated cost of any

goods sold and their proper cost.

For instance, in a department distributing overhead

by the percentage of labor method, assume that the

period's expense totals $13,000 and that only $12,000 is

distributed, leaving an undistributed burden of $1,000.

The direct labor charge for the period is $8,000 and an

analysis of the cost records shows that $2,000 of this is

for work in process, $2,400 for finished goods in stock,

and $3,600 for goods sold. The proportions, therefore,

in which the under-distribution of $1,000 should be

charged to production are : 1/4 or 25% to work in proc-

ess, 3/10 or 30% to finished goods, and 9/20 or 45%
to cost of sales. The labor charges to cost sheets are in-

creased by their proper percentages and the proper ad-

ditional charges are made against the controlling ac-

counts.

When burden is distributed as a percentage of labor

or as a rate per productive hour, any excess burden
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charge to cover under-distribution can be most readily

applied in the way shown—as an addition to the labor

cost or time. But when overhead is distributed by

means of machine rates, any excess charge should be

made by means of a supplementary rate based on ma-

chine time and not on labor cost, as discussed in the next

chapter.

REVIEW QUESTIONS

1 . In a j ob order factory what methods may be used to distribute

expense over the product as a burden when figuring costs ?

2. What are the advantages and disadvantages of distributing

expense as a percentage of direct labor?

3. How is the percentage expense rate calculated? Give an

example.

4. What are the advantages in using an hourly rate?

5 . In a plant where piece-work prevails and the overhead expense

is relatively high, what system of expense distribution gives

the best results?

6. How is the machine-hour rate system operated?

7 . Explain what special feature of the sold-hour method differen-

tiates it from the other methods.

8 . How can expense be distributed on the prime cost as a basis ?

9. In a job printing establishment where operators are paid at

time and a half and at double time rates for overtime, what

system would you recommend for distributing overhead ex-

pense as a burden on the product? Discuss what effect the

paying of a bonus for working overtime on a job has on the

cost.

10. What method of handling overhead is best suited to meet the

needs of the following factories:

(a) Small factory making art goods, pillows, boxes, etc.,

sold in the gift shops of large emporiums. Em-
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ployees paid by hour; small investment in equip--

ment.

(b) Machine shop making electrical toys. Employees paid

by the piece and hour; large investment in machine

tools and equipment.

(c) Iron foundry, using bulky material. Employees paid

by hour ; small investment in tools.



CHAPTER XXIII

MACHINE-HOUR RATES

1« Departments and Production Centers

In factories where the overhead is more than 100%
of the direct labor cost, it will usually be found that in

some or all departments the work is largely done by

means of machines. In such case the organization may
be considered to center around the machinery and the

departments should be built up on the basis of machines.

A machine rate is the measure of the cost of operat-

ing a machine or grouj^ of machines for a given period

of time. This grouping of machines is based on the

segregation of equipment of the same character. Thus
machines of the same type should be grouped in one de-

partment or "production center," as such a subdivision

of an operating department is usually termed ; any espe-

cially important machine may constitute a department

or production center in itself ; benches, where hand-work

is paid for at a certain rate, are also considered as a

production center ; an assembly area, if such exists with-

in a department, becomes a production assembly center;

and so on. The overhead expense of each production

center is then separately determined in the same way
that the overhead of any other operating department is

determined.

2. Departmental and Production Center Charges

As machine rates are merely one of the several meth-

ods of distributing the departmental burden, it follows
287
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that the distribution of expense to departments is pre-

cisely the same as that heretofore described. After any

operating department as a whole is charged with its

proper proportion of the various elements of expense,

each of the charges is in its turn apportioned among the

machines or other production centers into which the de-

partment is subdivided. The basis of apportionment to

production centers is exactly the same as when allocat-

ing expense to operating departments, and every prin-

ciple governing the distribution of indirect expense is

applicable to the charges to be made against production

centers.

Thus, the fixed charge of rent should be distributed

to production centers on the basis of floor space occu-

pied, power expense on the basis of power consumption,

stores expense on the basis of material values requisi-

tioned, and so on. In short, all the expense factors

which have been charged to any department must in

their turn be charged to machines or other subdivisions

of a department in the way that seems most equitable

when the nature of the charge is considered. When ex-

pense is localized in this way it becomes in effect a direct

charge to production. The accuracy of any system of

cost-finding increases as the indirect distribution of

burden decreases.

3. Computing the Machine Rate

An hourly machine rate is computed by dividing the

expense of a production center for a full year by the

number of hours of productive work, whether of ma-

chine operation, bench work, or other productive activ-

ity. The rates are charged to orders according to the
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number of hours the services of different machines or

production centers are occupied. If the rate for a pro-

duction center composed of three similar machines were

$1.50 an hour, the charge for one hour's work on one

machine would obviously be $.50. If the rate for bench-

work were $.50 an hour, this should be charged to jobs

for each productive hour worked upon them.

When computing the charges and the number of

hours of operation, the figures in both cases should be

based on normal operating conditions. Exceptional

periods, when machines are operated beyond their nor-

mal running time or when they stand idle, and when in

consequence expense is subject to erratic fluctuation,

should be eliminated from the calculation. Some of the

items, such as insurance, depreciation, and taxes are, of

course, computed annually and are unaffected by fluc-

tuations of work and output. But items such as the

cost of heating, lighting, and power rise and fall with

the month of the year or the volume of production. A
selected month, therefore, or a cost period during which

expense and production are normal will not furnish such

accurate figures for computing the rate as those based

on twelve months' factory operation.

Such in broad outline is the method of computing a

machine rate. Some of the factors which make up the

rate are considered in detail in the following sections.

4. Building Expense or Rent Factor

When charging a production center with rent or

building expense the total productive area of the fac-

tory is first ascertained. The unit cost per square foot

of this productive space is then computed by dividing
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the total productive area into the total building or rent

expense. The productive floor space occupied either by

a single machine, or by a group forming a production

center, is then measured. The unit cost per square foot

multiplied by the productive space occupied gives the

building expense or rent factor to be charged to that

machine or production center.

5. Power Factor

To compute the power charge against a machine,

records should be kept of the quantity of power gen-

erated in the power house, and the consumption of each

machine should be estimated, or, better, measured by

actual test. The method of making a test is usually to

drive the machine or group of machines by an electric

motor for an hour and measure the current consumed.

The result of this test can be recorded either in kilowatt

hours or in horse-power.

The total power cost in the power house divided by

the total horse-power produced gives the cost per unit

of power. This unit cost multiplied by the number of

units consumed by a machine or group of machines gives

the power charge to the production center.

6. Depreciation, Insurance, and Taxes on Machinery

Depreciation, insurance, and taxes are charged

against the production centers on the basis of invest-

ment value. Instead of separately charging production

centers with each of these fixed charges based on the

value of the plant assets, an alternative method fre-

quently employed is to ascertain the ratio of all three

combined to the investment in machinery and then to
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distribute them to each machine in proportion to its

cost. Thus in a department where the machine equip-

ment cost $100,000 and the annual charge for deprecia-

tion, insurance, and taxes on machinery amounts to

$12,000, the rate for these three factors of expense would

be 12% per annum.

7. Tools and Repairs

Other factors of expense in the up-keep of machines

which must be considered are repairs and a requisite

supply of small tools. The charges for repairs are de-

termined by keeping a separate repair account for each

machine on the back of its plant item card—a card which

records the cost and gives a complete description of the

particular piece of equipment. The charges for tools

and supplies are obtained by dividing the total cost of

tools and supplies among those machines for which they

are requisitioned in common.

8. Administrative and Sundry Expense

The administrative expenses of a department must

as a rule be distributed over production centers on some

arbitrary basis. Perhaps as equitable a method as any

is to ascertain the total hours of machine operation of

the center and the total hours of productive work of the

department as a whole, and then to charge each produc-

tion center proportionately. Thus, if the total operat-

ing hours of a machine are 2,000 and those of the pro-

ductive centers within the department are 80,000, while

the department administrative expense is $800, the ma-

chine should be charged 1/40 part of this expense or $20.

Sundry expense, which as used here includes supplies
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and all other items not covered by the factors already

mentioned, can be distributed on the same basis as ad-

ministrative expense.

9. Schedule of Machine Rate

An example is given below of the calculation of an

hourly rate for a group of six imiversal milHng ma-
chines. Machines of the same type though of different

makes can be classed together when they are of the same

size and occupy the same amount of space. The data

for computing the expense factors are as follows:

1 . The space occupied by the six machines is 1,750

square feet at an annual expense of $.35 per

square foot.

2. The power absorbed by the six machines is

23,000 kw. hours per year at $.03 per kw.

hour.

3 . The cost of the six machines in total is $3,575,

and the annual charges for depreciation, in-

surance, and taxes amount to 16% of this

cost.

4. The tools expense account shows that $475 a

year is the average charge against the six

milling machines.

5 . Administration expense amounts to $50 for the

six machines.

6 . The apportionment of all other expense results

in a charge of $320 to the six machines.

7 . The normal hours of operation, based on operat-

ing statistics for prior years, are 2,000 for

each machine per year.
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ANALYSIS OF MACHINE RATE OF SIX UNIVERSAL
MILLING MACHINES

Rent, 1,750 square feet at $.35 $ 612.50

Power, 23,000 kw. hrs. at $.03 690.00

Fixed Charges, $3,575 at 16% 572.00

Tools Expense, 6 machines 475.00

Sundry Expense, 6 machines 320.00

Administration, 6 machines 50.00

Total for 6 machines $2,719.50

Total for 1 machine $ 458.25

Hours operated, 2,000

Rate per hour for 1 machine, $.22 2/3

It will be noted that the total running time is based

on the average for a year for each machine (2,000 hours)

and the charges are those incurred during the full year.

A production center might be operated quite infre-

quently so that its normal running time would not ex-

ceed, say, 200 hours annually. Obviously, its hourly

rate would then be extremely high as compared with a

similar production center in constant use.

10. Charging the Machine Rate

The machine or production center time spent on or-

ders is reported on the time tickets of operators and

transferred to a cost sheet when the tickets are received

in the cost department. To insure that the time reported

on tickets is charged at its proper rate, each machine,

bench, assembling space, or other production center

should be numbered in accordance with a classification

code. The number of the machine or production center

where work is done is entered on the time tickets so that

the cost clerk can make the correct charge to cost sheets
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by referring to a list of rates fixed for the various ma-

chines or centers. At the close of the month the machine

time charged to cost sheets for completed jobs and to

work still in process is totaled and credited to the over-

head account of the department to which the machines

belong. Whether or not this credit equals the actual

expense for the period as shown on the debit side of the

department account depends upon (1) the accuracy of

the machine rate, (2) whether the total hours reported

on time tickets equal the total estimated running time.

11. Checking the Machine Rate

Assuming that the machine rates have been correctly

fixed, it is apparent that an exact distribution of the de-

partment overhead is contingent on every machine

working the normal number of hours. If some of them

have been operated for only part of their normal run-

ning time, part of the burden which should have been

distributed over orders will still remain undistributed

and the credit to the department overhead account will

in consequence be less than its debits. If a calculation

is made of the value of the machine hours during which

the equipment has been standing idle when it should

have been in use, and it is found that the value of the idle

time approximately equals the debit balance to the over-

head account, the rates can be accepted as correct. But
if the debit balance in the overhead account is greater

than the value of the idle machine time, the rates are too

low because had all machines run full time the charges

made to orders would still have failed to equal the

charges to overhead account. Loss due to idle capacity

on account of shut-downs is charged to Profit and Loss.



MACHINE-HOUR RATES 295

12. Idle Machine Time—Supplementary Rate

When production falls off through lack of orders or

other causes, some of the expenses such as power and

non-productive labor, though not falling off in propor-

tion, will still be reduced sufficiently to make the esti-

mated expense (i.e., the normal running time of each

machine multiplied by its rate) but slightly greater than

the actual expense. A certain elasticity in the figures

must necessarily be allowed and small variations may
occur without seriously affecting the accuracy of the

distribution. If, for example, overtime is occasionally^

worked, there will be a small amount of over-distribu-

tion which may be carried in a reserve account (see

Chapter XXII, § 14) as a set-off to any under-distribu-

tion. Where, however, there is a considerable amount of

under-distribution due to machines standing idle for an

appreciable portion of the period, the balance has to be

removed from the department overhead account and the

problem arises as to its disposal.

The simplest method of disposmg of idle machine

time is to charge it against Profit and Loss. This

method throws into relief the wasted manufacturing

capacity of the factory. In some cases this procedure is

undesirable. If the demand upon the manufacturing

capacity of the factory fluctuates with the seasons as in

a canning industry, or if orders are received infrequent-

ly and irregularly as in the manufacture of armor plate,

the loss due to the temporary idleness of machines is

part of the cost of manufacture which must be recovered

in the selling price of the product.

This recovery is usually made by means of a "sup-

plementary machine rate," which is expressed as a per-
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centage of the machine earnings. Thus, with overhead

totahng $6,000 and the value of the machine hours when
extended at their proper rates amounting to $4,000, the

idle time causes an under-distribution of $2,000 (50%
of $4,000). This percentage is added to the machine

charges already made on the cost sheets, a column being

provided for the entry of the supplementary rate. The
total so charged is credited to the department overhead

account at the end of the period, thus extinguishing the

balance in that account.

13. Machine Expense Account

In the more highly organized mechanical industries

cost-finding can be simplified and its accuracy increased

by dividing all departments in which machines are em-

ployed into production centers and then considering the

factory itself as one large machine department. In such

a case a controlling Machine Expense account is opened

on the general ledger, which is charged for supplies,

repairs, fixed charges, etc., and into which all service

departments are closed. The debit side of this account

thus accumulates the overhead cost of operating all the

production centers into which the factory is divided,

while its credit side shows the burden charges distributed

over orders by means of the various rates charged to

jobs for the use of the production centers. Any debit

balance due to a considerable amount of idle machine

time is covered by a supplementary rate. Any credit

balance may be written off to Profit and Loss.

When the factory is subdivided in this way, "ser-

vice" rates are usually worked out for each type of ma-

chine. That is to say, annual charges for rent, taxes.
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power, and all other items of expense are first computed

and then the unit rate of each factor is calculated so

that when a new machine is installed it is a simple mat-

ter to compute its proper rate. The advantages of this

method will be readily seen when applied in a large

organization where the installation of new machinery is

a matter of frequent occurrence. The rates are, of

course, revised from time to time when the installation

of new machines makes necessary the adjustment of the

charges for floor space, power, insurance, and so on.

14. Summary

Of all forms of cost determination, the production

center plan gives the most accurate results so far as con-

cerns the distribution of expense. The subdivision of

the factory into machine centers composed of a single

machine or of a group of similar machines enables the

service cost of operation to be charged to orders with

almost the accuracy of a direct labor charge. This

charge varies for each center with the cost of its power,

floor space, tools, and other items of expense, and elimi-

nates the possibility of any inequalities between jobs

which to some extent exists when a productive hour or

percentage of labor rate is applied to an entire depart-

ment in which the product is treated in different ways.

Machine-hour rates do not ordinarily include stores

overhead expenses, which are applied direct to material

as a burden. (See pages 268 and 302.)

The large amount of clerical labor involved in the

machine-rate method is sometimes urged against it, but

when it has once been established, the clerical work re-

quired to operate it compares favorably with that of any;
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other job order cost system. When, moreover, the

whole factory is divided into production centers, one

comprehensive Machine Expense account may replace

a number of department overhead accounts. Into this

account the service accounts can be closed directly, thus

short-circuiting the allocation of service expense to

operating departments. This saving in clerical labor

offsets the labor involved in the periodical revision of

the machine rates charged to production centers which

must of necessity be made when a substantial addition

to the equipment, or some variation in expense vitiates

the existing rate.

REVIEW QUESTIONS

1 . What system of expense distribution is best suited to the needs

of machine shops?

2. What are the advantages of fixing separate expense rates for

individual machines?

8 . Illustrate the calculation of an hourly machine rate.

4. How is machine expense assessed as a burden on jobs?

5. What is meant by a supplementary machine rate?

6. How is machine expense controlled?
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CHAPTER XXIV

PRODUCTION-CENTER JOB ORDER COST
SYSTEM

1. Preliminary Statement

The purpose of the present chapter is to show the

working of a job order cost system, particularly as to

the machine-rate method of distributing burden over

product. The method of calculating production-center

rates and of charging them to orders has already been

explained in Chapter XXIII. The forms and the ac-

count classifications presented are those actually used

by an electrical goods manufacturing company. The
journal and ledger entries are purely hypothetical. For
the sake of simplicity, it is assumed that all the accounts

shown are carried in the general ledger. A lesser or a

greater number of accounts might be employed under

different conditions and their titles might, of course,

vary from those given here.

It will be noted that the forms, and the information

they contain, are comparatively simple in character. This

is due to the fact that production consists of the manu-

facture of component parts which are standardized and

symbolized with a number, and for which complete work-

ing instructions are issued in blue-print form. This is

the procedure throughout the mechanical industry. The
use of symbols and the subdivision of work greatly sim-

plify the complexities of the manufacture of a compound
product and reduce to a minimum the data that must

be entered on the forms.

301
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2. Cost Formula

The distinguishing feature of production-center cost-

finding is the apphcation of overhead expense to the jobs

by means of machine-hour rates. Since all of the equip-

ment may not be actually machines, it is customary to

speak of the manufacturing units as production centers.

A production center may be one machine or a group of

similar machines, or a work-bench, or an oven.

Under the production-center plan, the analysis of

factory overhead expense must be carried far enough

to segregate each element of expense by production cen-

ters, for each of which an hourly rate is determined as

explained in the preceding chapter. As raw material

passes through the various manufacturing processes, or

production centers, the overhead expense is absorbed by

means of the rates per hour which the job pays for the

use of the equipment.

Inasmuch as the up-keep and operation of the stores-

room have nothing to do with the manufacturing proc-

esses, the stores overhead expense is separated from that

applicable to the production centers, and is applied to

the raw material used on the job by means of percentage

rates. Thus it is seen that the cost of a job consists of

the following elements:

1 . Direct labor.

2. Overhead expense applied as a burden to the

job by means of hourly rates for the use of

the equipment.

3. Material, to which must be added stores ex-

pense, which is applied as a burden to material

by means of percentage rates.
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The operation of a cost system in one of the mechani-

cal industries where production-center rates are used re-

quires a procedure that will obtain the cost of each job

on the one hand, and control the cost calculations on the

X^^
'
PRODUCTION ORDER '

to which the necessary

Material and Labor are

L authorijed to be charged )

\ by ttw Factory. /

1

XT^^Nf^ N^'T^^x
/ TIME TICKETS \
/ Made out by 1

I

Operators, showing the

I time chargeable to the

Jy Production Order
jA \ Number /

/ STORES REQUISITION\
on which Material b

[ drawn and charqed to

\ the Production Order /

\ Number. /

/^ 5 ^X
/^—^

/ cc

1 wi

I
^°

COST LEDGER
jntaining an accoun

h each Job Numbe
which Material, Lab

and Expense

are chargeable.

Labor
Material

Labor Expense
Material Expense

Total Cost

r

or /

y—4 X/ Detailed Analysis\
/rf" Overhead Expense.shwv\

Zing the amount chargeablcX

/ to each fVoduction Center 1

J and the Hourly Rate for each /

\ Production Center, as well /

\ as the Overhead on Ma-

/

\terial and fetentage /
\Xatt oil Mcatti laLx*^

Form 40. Chart showing Routine of Cost-Finding in a Job Order

Cost-System under the Production-Center Method

other. The general procedure followed in arriving at

the cost of each job is illustrated by the chart shown in

Form 40.

The production order and cost forms used for any

job order cost system must be devised to meet the re-
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quirements of each factory. There are, however, cer-

tain general features which are common to every system

of cost records. A typical system will be explained such

as one finds in a large machine shop having a great

variety of machines, tools, and miscellaneous equip-

ment.

3. Stock Lists

A characteristic feature which the cost accountant

must consider in connection with the operation of a sys-

STOCK LIST No, loio

O

o

Quantity Number Item Quantity Number Item

/

/
/

A30OI

A3001

A3004
A30OS
BSooo

;ivvr '

No+c: A parts are individual parts needed by the assembly foreman.

B parts are partial assemblies needed by ttic assembly fonemari.

C parts are blanks fijr making parts.

1

Form 41. (a) Stock List

tem of cost records in a machine shop, or any factory

turning out even a simple mechanism, is the large num-

ber of parts entering into the construction of the product.

In order to make the issuing of production orders to the

factory as simple as possible, it is customary to prepare
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stock lists, such as the one shown in Form 41a, contain-

ing a schedule of the various parts, or quantities of raw

material required on an article. These lists are furnished

to the foremen of the various manufacturing depart-

ments so that when they get an order to make article No.

7010, they will at once know the kinds and number of

parts required. When a production order is issued, all

the instructions necessary for the foreman can be put in

a few brief lines.

For purposes of classification it is often the practice

to divide the parts carried in stock into three groups as

follows

:

A. Individual parts

B. Partial assemblies

C. Blanks for parts

The parts are carried in stock under these classifica-

tions. The letter prefix and the number of the particular

part are used together in order clearly to identify the

part required. Blue-prints containing drawings of each

part are filed under the part number for ready refer-

ence.

4. Production Orders

Under the conditions prevailing in most machine

shops it is the practice to make out a production order

(Form 41b) in triplicate so that the foreman, stores-

keeper, and office can each have a copy. In case two or

more foremen are to work on the same order, additional

copies can, of course, be prepared. The stores-keeper

uses his copy for a guide as to what requisitions for

material may be expected.
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THE AKRON COMPANY
PRODUCTION ORDER

Department los

Nn Acq

Date JJOM,. 7, l^l<f

O

o

^/vauuo- OtUiJiajUxZ fun^ ^oaXo ^hyyjL^ ?to. 3z

$^WJu Ola SI

Signed.
77 5up.niperintendent

ImpoT+ani' = Charge all time and material te above order number

Form 41. (b) Production Order

5. Material Cost

In accordance with the plan of procedure indicated

on the chart shown in Form 40, stores are drawn out of

the stock-room on a requisition and charged to the

proper production order number. Either the foreman

or his clerk usually makes out the requisition. The
requisitions are entered on the subsidiary stores ledger

(as explained in Chapter XI), priced, and extended.

Stores expense for handling is added, if desired, and

the requisitions sent to the cost ledger clerk where they

are posted to the proper job cost sheet.

6. Labor Cost

As already explained, operatives who work under

the job order system make out time tickets showing how



PRODUCTION-CENTER JOB ORDER COSTS 307

THE

AKRON

COMPANY

STATEMENT

OF

EXPENSES

For

Month

of

iq

I

ll

II

SI

ll

11

UJ

- JL

i

<ft 1
u

F

E

1

1

sI 1 sI



308 REPRESENTATIVE SYSTEMS

long they have worked on the particular job, and indi-

cating the machine or equipment which they have used

by means of numbers or symbols. The time and the

labor cost are entered on the cost ledger. The material

and labor chargeable to the job have now been entered

and the overhead expense can be taken up.

7. Statement of Expenses

The expenses chargeable to each period are distrib-

uted under the various classifications shown in the col-

umn headings of the statement of expenses (Form 42a)

.

After the columns have been footed, the next step is to

ascertain the unit costs for floor space, power, super-

vision, etc., to be used in calculating the hourly produc-

tion-center rates. Thus, if rent is 25 cents per square

foot, power $2 per horse-power, supervision $25 for a

certain period, and so on, it is an easy matter to calcu-

late the cost per hour for the machine or machines of

any production center, as the space they occupy, the

power they use, etc., have already been determined. The

last element of cost to be entered on the job cost sheet

is that of overhead expense as shown by the chart in

Form 40. The sum of the material, labor, and expense

gives the total cost as shown by Form 40.

Drafting expense is closed out to the Finished Goods

account, and selling expense to Profit and Loss account.

8. Cost Summary Form

A typical cost summary sheet is presented in Form
42b. The cost of 1,000 Akron pliers is shown figured

in accordance with the cost formula for the production-

center method, and is found to be $1.221/2 each. The
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expense charges are based on the experience of preced-

ing periods. At the end of an accounting period the

overhead expense apphed to material and labor is ex-

pected to absorb the actual expense charges against the

factory for that period. If it does not, or too much has

been absorbed, an adjustment is made. ( See page 284.

)

THE AKRON COMPANY
COST SUMMARY

1,000 ArHcle QkA^oy^GihAx, 7u>. loio Date ^(^. ^0. '9*

a

o

Department

no.

foS

Maferial

25o.Oo

Material

Expense

2S.00

Labor

/irjS.oo

Labor
Expense

475: c

Total

/225:0c

%/VLcU}- Ot»^yit>.(^ce^ta 122s: 00

Form 42. (b) Cost Sheet

9. Routine of Procedure

Even in the largest factory the procedure is simple

under this plan of cost-finding. In case a part is made

and put in stock to be later drawn out of stores and

assembled, the cost is figured just the same as that of

any other article, but the cost is charged to a parts ac-

count and when the article is requisitioned, its cost is

credited to Parts Stock and charged to Work in Proc-
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ess account. In the case of a very large job, such as a

central office switchboard for the telephone exchange

of some city, there would, of course, be a great many
requisitions and time tickets, so that their posting, the

application of the overhead, and the final determination

of cost would take considerable time. Nevertheless, the

process is the same. When the jobs are finished they

are credited to Work in Process account at cost and

charged to Finished Goods account. This entry takes

them out of the manufacturing section of the ledger

and transfers them to the trading section.

10. Cost Accounts

In putting a production-center job order cost sys-

tem into operation, it is necessary to place the costs

under complete accounting control. The accounts re-

quired for this are shown in the chart of cost accounts

(Form 43). Accounts 1 to 5 inclusive are inventory

accounts. Account 6, Machine Expense, comprises the

overhead expense applicable to production centers,

which are for the most part machines. This is shown

subdivided according to groups of machines. By means

of this subdivision the total cost of each group is deter-

mined. Before the total cost of a group can be deter-

mined, however, the various service accounts or miscel-

laneous cost accounts must be closed into Machine,

Stores, Drafting, and Selling Expense accounts. The
reason for this is that when operating a production-cen-

ter cost system it is not possible to make a distribution

of expenses such as coal, supplies, and non-productive

labor directly against machines; such charges have to

be debited to miscellaneous accounts such as shown on
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chart in Form 43. Thus the various groups of ex-

penses or service charges are assembled. Then it is a

problem to find a satisfactory basis on which to make
an apportionment of the balances in these miscellaneous

accounts to the production centers. For example, ad-

ministration expense, which covers the cost of supervi-

sion, can be distributed on the basis of the number of

operators working at each group. Building Expense

is divided up between machine groups on the basis of

space occupied, power expense according to horse-power

used, and so on, as explained in previous chapters of

Part VI.

11. Journal Entries

The following entries and accounts illustrate the

characteristic bookkeeping procedure in the production

center method. The first three journal entries distribute

the supplies, repairs, depreciation, insurance, taxes, and

indirect labor to the proper cost accounts in accordance

with the chart of cost accounts (Form 43) . The fourth

and fifth entries close the miscellaneous expense ac-

counts out to production-center or machine expense as

called for by the chart. The sixth entry transfers the

material and drafting expense to the proper accounts

as shown. Following the journal entries are the corre-

sponding ledger accounts. From these entries and ac-

counts the interlocking of the costs with the general

ledger inventory accounts may readily be seen. Pur-

chases are distributed on the purchase journal from

which they are posted to the proper ledger accounts at

the end of each accounting period.

To simplify as much as possible the description and
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1. RawMateriai,
2. Piece Parts
3. Manctfactuiiino (Woek ih Process)
4. Supplies
5. Finished Goods

Class A
Machines

6. Machine Expense

7. Stores Expense

8. Drafting Expense

9. Selling Expense

Class B
Machines

Class C
Machines

Etc, etc

Purchases
Depreciation
Insurance
Taxes
Pay-Roll
Building Expense
Lighting

Purchases
Supplies
Pay-Roll
Rent
Lighting

Purchases
Sundries

Building Expense
Power
Lighting
Fixed Charges
Tools
Sundry
Administration

Building Expense
Power
Lighting
Fixed Charges
Tools
Sundry
Administration

Building Expense
Power
Lighting
Fixed Charges
Tools
Sundry
Administration

Form 43. Chart of Cost Accoimts for a
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MISCELLANEOUS
COST ACCOUNTS
Closed Out to Ma-
chine, Stores, Draft-
ing, AND Selling Ex-

pense Accounts

10. Building Expense

11. PowEE Expense

Purchases
Supplies
Repairs
Depreciation
Insurance
Taxes
Pay-Roll
Power

Purchases
Waste
OUs
Coal
Belting
Repairs
Depreciation
Insurance
Taxes
Pay-Roll
Building Expense
Lighting

Purchases
Waste
Repairs
Depreciation
Insurance
Taxes
Pay-Roll
Power

13. Fixed Charges ON r?^P^«^^^*^°"
Machinery

j
^"/^"/g*"*^^

Purchases
Waste
Belting
Repairs
Pay-RoU
Rent
Lighting

12. Lighting Expense >

14. Tools Expense

15. Sundry Expense

16, Administration
Expense

Purchases
Depreciation
Taxes
Pay-Roll

Purchases
Stationery
Pay-Roll
Building Expense
Lighting

Production-Center Job Order Cost System
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illustration of the principles involved, the journal en-

tries have been condensed and the accounts limited to the

fewest possible number. Expense can readily be ana-

lyzed in great detail by opening the requisite accounts

in a subsidiary ledger. Building maintenance, for ex-

ample, may be subdivided into care of land, maintenance

of office building, warehouse building, power plant

building, factory building, and the like; superinten-

dence may be divided into factory and general adminis-

tration
;
part of the last-named expense may be charged

to sales; and so on. No method can be devised to suit

all requirements, nor can any particular method be ap-

plied without intelligent modification. But with a clear

conception of the framework which must be constructed

before financial expenditures can be shown on the books

as manufacturing cost and expense, no difficulty should

be experienced in analyzing expense in any degree that

seems practical and worth the clerical labor involved.

The explanatory matter follows each entry in order

to make the procedure clear.

No. 1

Building Expense $ 1,200.00

Supplies for Cleaning $ 200.00

Repairs to Building 1,000.00

Power Expense 15,750.00

Supplies—Waste 250.00

Oils 600.00

Coal 12,000.00

Belting 900.00

Repairs to Power Plant 2,000.00

Lighting Expense 260.00

Supplies—Waste 60.00

Repairs to Lighting System. 210.00
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Tools Expense 1,800.00

Supplies—Waste 100.00

Belting 1,200.00

Repairs to Machine Tools .... 500.00

Administration Expense 500.00

Supplies—Stationery 500.00

Drafting Expense '.

. 1,600.00

Supplies—Photographic .... 800.00

Blue-Print 300.00

Drafting 500.00

To Supplies $17,400.00
" Manufacturing 3,710.00

Distribution to the factors of expense of

the various kinds of supplies used and

repairs made, the sources of the entry

being supplies requisitions and stand-

ing order cost sheets.

No. 2

Building Expense $1,590.00

Depreciation $1,000.00

Insurance 300.00

Taxes 290.00

Power Expense 2,850.00

Depreciation 2,000.00

Insurance 500.00

Taxes 350.00

Lighting Expense 265.00

Depreciation 200.00

Insurance 25.00

Taxes 40.00

Fixed Charges on Machinery 6,880.00

Depreciation 4,000.00

Insurance 1,000.00

Taxes 880.00
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Sundry Expense 175.00

Depreciation 100.00

Insurance 50.00

Taxes 25.00

Stores Expense 1 ,050.00

Depreciation 700.00

Insurance 250.00

Taxes 100.00

To Depreciation $8,000.00
" Insurance 2,126.00

" Taxes 1,686.00

Distribution to the factors of expense of

fixed charges for depreciation, taxes, and

insurance on buildings, machinery, and

equipment, per schedule of fixed charges

and statement of expenses.

No. 3

(Direct Labor;

Manufacturing $60,000.00

(Indirect Labor)

Building Expense 10,000.00

Power Expense 2,000.00

Lighting Expense 300.00

Tools Expense 100.00

Sundry Expense 300.00

Administration Expense 3,000.00

Stores Expense 600.00

Drafting Expense 2,000.00

Selling Expense 8,000.00

To Pay-Roll $71,800.00

To show the productive labor charged

to product and the non-productive

labor charged to expense, per pay-roll

analysis.
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No.J^

Building Expense $ 100.00

Power Expense $ 100.00

Power Expense 180.00

Building Expense 1 10.00

Lighting Expense 20.00

Lighting Expense 900.00

Power Expense 900.00

Tools Expense 25.00

Building Expense 20.00

Lighting Expense 5.00

Administration Expense 3,600.00

Building Expense 3,000.00

Lighting Expense 500.00

Stores Expense 1,160.00

Building Expense 1,000.00

Lighting Expense 160.00

Drafting Expense 820.00

Building Expense 800.00

Lighting Expense 20.00

To Building Expense $4,430.00
" Power Expense 1,000.00

" Lighting Expense 696.00

To show the proportion of the charges for

building maintenance, power, and light

applicable to each of the factors of ex-

pense.

No. 6

Machine Expense $60,000.00

Building Expense $12,600.00

Power Expense 20,835.00

Lighting Expense 1,050.00

Fixed Charges on Machinery

.

6,880.00

Tools Expense 1,960.00

Sundry Expense 675.00

Administration Expense 7,600.00
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To Building Expense $12,600.00
" Power Expense 20^385.00
" Lighting Expense 1,060.00
" Fixed Charges on Machinery... 5,880.00
" Tools Expense 1,960.00
" Sundry Expense 675.00
" Administration Expense 7,500.00

Manufacturing 53,000.00

To Machine Expense 50,000.00
" Stores Expense 8,000.00

Showing the accumulation of expense for

the period and charging it to produc-

tion.

No. 6

Manufacturing $ 66,000.00

To Raw Material $ 80,000.00
" Piece Parts 25,000.00

Piece Parts 20,000.00

To Manufacturing 20,000.00

Finished Goods 126,000.00

To Manufacturing 120,000.00

" Drafting Expense 5,000.00

Cost of Sales 140,1 60.00

To Finished Goods 140,150.00

Finished Goods 10,150.00

To Cost of Sales 10,160.00

To charge finished goods with the raw

material and piece parts used, and

the drafting expense for the period,

and to transfer to stock the value of

the piece parts made.

12. Ledger Accounts

In the ledger accounts shown below, the numbers

of the journal entries are given in the folio columns.



PRODUCTION-CENTER JOB ORDER COSTS 319

IS
CO

s

»—

1

to

C
V
Oh
X
H

=l
1 S

•* «s

a;

o

S8
i-i

u
CI

c
a

6

oooooooc*OCOC.C:OC

00

1
er

.S bb

i .2
a; T3

O 3

^ o .£
»-> -1-

sis
3 « 4-

cfi Pi Q

c

X

p:

>

0.
cr

C

c
X
ft

k

CI.

1

Date
1920

5:

J?

O
Oh

El,

CL,

M
M
e

Tt JS
B
S
CD

"50COO0O0OOO0»C>0000000>00'-N

Q 2

(M (M (M C<5 -^ -"f

be t. u
.S -3 Ji

H H

3 .£ .S
C^ ^S '-S

3 t^ .^H O 'i/ — ".^ — ^W I.W ^ "l^



dso REPRESENTATIVE SYSTEMS

CO

X
pa

o

H

O

« OS

en S

ii> o o o {-^ «o O ^ 8w
(^

M5 § C^ * S
O

"o lO l-H »-< (N N 04 eo *
b

Q 2

c
o

c
1) •- s «

CO .5

ui
« - -

a.

o
ti J;

•'i.«3X C » cow

^

pq
iz;
I—

t

u
<1

5z;

O
CO
pq

O

o
Q
pq

1^

1^
q2

eo

c

1—

(

CO

c

X

V
c

1

t K3

(U

s

S5

c

to

o
IS"

eq IN ffi

s
Q

c

c
1—

1^
CO

»-5



PRODUCTION-CENTER JOB ORDER COSTS 321

1^
CO

X!

O
t-H

H

H

Q

a) o

a2
1^

CO

g

1

>o

8
c

•3

6

"5 «0 O O §
^ CO «

»0 pH w •* ^
00

E

cr

a

t
s.

3

c

*

5:

(0 n
C C

& a<

fcO be
d c

Is
P3 .J

Q S

CO

Oh

X!

CO

O
H
CO

Date 1920

i-H

a

1

to

1

§

"3
»o

1

c

O Q o o o o oO O lO o o o »o
(N t- ei i-i to o I-"

I-H

"o
Ph

« « (M N « * •*

4->

tr

0.
X
(S

J=
u
a
0H

c

*
a

'I
it

Q

c
1-

c

Hi

"c

Pi

>

(1h

V Vn to
c c
&. cu
X X

lis

•2 o

Q S

1-1

i



322 REPRESENTATIVE SYSTEMS

Oh

X!

W

o
o

Q -

PQ

•t-i o
rt IN

Q 2

>o O o o o o >o
to O o O O (N

"-I (M >0 ^

>o ^ >-( 1-1 CO * tji

•3 «
be be
c c

S ii ciH

P^ ^ « Pi (l( « J

03

12;

rH 1

« 00

"t;
'^'

» 3", c
Q -- ee

1-5

V
a

c V

u
c

«̂
CIS

;^

U3
fe

4J

^ 10
t-

€«•

V
c
sS

eS

«

!U
tc

>n IN

^

J« (N (N (N CO
00

1

e
•->

HH S •*3 4J
1

w =* a =3
rt w S •

0. Q >5 H Ph

i-i

eo
c8 ^
Q 2

^ 1



PRODUCTION-CENTER JOB ORDER COSTS 323

CO
12;

Oh

XI

I—

t

o
<

i-( 1

« o 05

"ti iM
CJ Oi C
Q -^ e8

60
C

4J

5

3

o >o

^

*> o
'V

oo
Z o
O ^

u
o
03

cS

«

V 0*000 o 128be o ec « X «
to CO o a cr «5 1«

(N O ^ »Q t^^ F-l (MO €©

7? >o >0 US >0 « >o »
fe

li

CO 1
<o c M

a

CC U V
a o, <i<

U b<! hn s|
Oh V>
X cSii

i-H

CO

uildin
ower

ightin
bis
'S H
s '5

m Pi ^ ^ &- Cfi •<

B o w
CS IM

Q 2 c
CS

1

4

o
I

<

4/ O CO

c
c3

1
h-l

sa

.a

a

fa

CO

4J

§1

o
c

0/

C3

6

O O C oo o o OO O W QD
t^ 00 so oT
rH i-H i-l r-l

6©-

fa

—
1 (N O •«?

522§

. S

-5
'

Date
1920



324» REPRESENTATIVE SYSTEMS

<
t—

I

i-H 1

« o CO

"ti >«^ OJ a
Q -^ 03

S s
<0

»<

t—i 3

S

"o CO

fa

^
T3 c>

la

o ^
u
« Q

»o
C8 t-

tt 6©-

4) O O
bl) o o

«o ei
JS CO
o ee-

>Q

'o GO

^

S
V
»-(

II
I-^ I-H

« o «
d 04

QS §
t-> 1

CO
H

Ai

W
o

I-^

u o n
ti 54
C8 & G
Q -•

•-5

£>0

S d
«
HH s

"o
(O

fa

*> Oo
•V o

O
>o

^

V ^
a
cS

s
Oj CI
fQ a&

o o o
c o o.
>o o o

1

a tf o o
JS i-l 04
O •"

1

lo «e

o 00

fa

• M>

g :.Sh
*j a
KH >» K *J

1. S w
c

Co <l-l

c •f, 3
0. y C
>
c 3 *

4 ^
Si o 85

rt Nqs c
a>

>

I—

I

Pi

O
H
U
<5
P^

<
1^

^ 1

u o CO

a s a
Q -•

•-9

n
S o
V
hH

Repairs

Piece

Part

Finished

G

"o -H CO CO

fa

o o o
^^ o o

73 »^ o_ o_
V « o o
*H 04 04
O r1

6©-

v
u o
c o

P3 1^

O O O „ o o
»H o O ^ o o
t" o o ^ o o

d lO o o ec O MSX 1-1 lO >o CO 04
O m^

"o CO >o >c CO CO

fa

o
CO

B c
CI

s
fa c

ntory
-Roll

[line

fa

0.

« •. o 1-

> >» e8 c

•-. Pl, «

-" i-i

S o CO
03 04

Q a §^> 1



PRODUCTION-CENTER JOB ORDER COSTS 325

v o

«

B '^

>
c
1—

1

a
Oh

^ ^
<u o n
m
Q o> c

Q
O
O
o
Q

CO

p^

« o

o

Ck

Q 2

o o c oc o o »oo o o ^O O lo" o
eo (M .-I

CCLi W

P =5 c "S

> § 2 S
S S Q O



326 REPRESENTATIVE SYSTEMS

Q ^

iz;

Ph

XI

H
A

O

o o o o

<
CO

O
H
CO
O
u

Q 2

lo i-t i-i i-t eo "* "*

to «

3 Cfi a

.- C 3

O- C
eS .3

Cfi

03 bO Oh
x: o I

*« o a
3 j: :5
;i< cu n

fcC=2

•S 3
bo bo
c c

Q Ch « -3

Date 1920

CO

c'

S

to

O eS

o a

j= *
.2 to

•S s
fa J

o

O

o o
»o o

SI

1

so

6

o
1-H

o

»

1—

1

tr

c
c
c

4,

£
a

'c

3

® o

Q 2 c

5

i



PRODUCTION-CENTER JOB ORDER COSTS 327

To make up the balance sheet and profit and loss

statement at the close of the period, the balances of the

inventory accounts are set up on the balance sheet and

the Cost of Sales account is closed out to the Profit and

Loss account.

REVIEW QUESTIONS

1. What is the production-center method of cost-finding ? Hovl

does it differ from other methods?

2. What purpose is served by the machine expense account?

3. Of what factors is machine expense composed?

4. How is drafting expense handled?

6. How is overhead expense apportioned to jobs under the pro-

duction-center method of cost-finding?

6. Show the pro forma expense accounts affected by a distribution

of expense in a production-center cost system.

7 . Is the production-center system adapted to an automobile manu-

facturing plant? If so, why?



CHAPTER XXV

PROCESS COST SYSTEM—CLAY
PRODUCTS

1. Account Classification

Cost-finding in all process plants or factories is

iDased on the simple principle of segregating costs by

processes. Department accounts are opened on the

general ledger to collect the cost of those phases of pro-

ductive activity which it is desirable to show separately

in the financial or other periodical statements.

In a plant or mine of considerable size the details

of the general ledger accounts are usually recorded in

a cost ledger in which separate accounts are, as a rule,

opened to analyze and show in detail the items making
up each general ledger account. Thus, to take an ex-

ample from one of the extractive industries, the cost of

copper mining is usually segregated on the general

ledger under the heads of Underground Expense, Sur-

face Expense, Hoisting, Transportation and Hauling,

Stamping, Construction Work, and so on. "Under-

ground Expense" in its turn is divided on the subsidiary

ledger into Sinking, Drifting, Stoping, Timbering,

and other technical mining operations. "Surface Ex-
pense," "Hoisting," and other expense items are sim-

ilarly divided. Thus, the cost of any phase of the work

is recorded in summary form in the general ledger and

in detail in the cost ledger.

The foregoing classification is used by an enterprise

328
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with expenditures totaling millions of dollars annually

and with hundreds of accounts. A small organization,

of course, would not find it necessary to subdivide its

accounts in this way. The subsidiary ledger might be

dispensed with and entries be made direct to the general

ledger process accounts from the purchase journal and

pay-roll. Supporting documents to show the distribu-

tion of the fixed and other prepaid or accrued charges

would then be all that was required to segregate costs

by processes.

2. Preliminary Information

To illustrate the general method of process cost-

finding, a system used in the clay products industry is

presented in detail.* This system has been selected

both because it is typical of the simple procedure of proc-

ess cost-finding employed in the extractive industries

and at the same time embodies the features of manufac-

turing as well as of mining.

The operation of the system of cost-finding is com-

plicated by the fact that, while the major part of the

product is composed of a regular 9-inch brick, the cost

of which can easily be averaged, orders are occasionally

received for bricks of a special kind, the cost of which

has to be separately computed. As it is impossible to

keep the cost of the special kind separate from that of

the common kind of brick through all the stages or proc-

esses of manufacture, means have to be devised to esti-

mate this cost. Of course, if an order for a special type

of product is large enough to employ the entire services

of the plant for a definite period of time, as a week or

•The system presented is substantially that used by the American Face Brick
Associstjpn,



330 REPRESENTATIVE SYSTEMS

more, the complication referred to no longer arises. But
usually these special orders are included in the regular

flow of production. The method of calculating the cost

as shown here will be found suggestive as to the means
to be employed in solving the chief and perhaps the only

difficult problems of process cost-finding.

3. Production Details

The bricks regularly produced by the plant under

consideration are made from clay and a certain propor-

tion of broken bricks (technically known as "bats")

which are crushed and ground in the proportions of 3

or 2 of clay to 1 of bats, depending upon the grade of

brick required. The clay is extracted from a clay pit

or bank and the cost of this process is worked out on

the ton basis. If the pit is leased a royalty per ton is

usually paid ; if owned by the manufacturer a depletion

charge replaces the royalty charge.

A certain amount of breakage takes place during

the drying and burning processes, but the quantity of

broken brick thus secured is not as a rule sufficient for

the needs of the plant and therefore purchases are made
from outside. An average cost per ton of the bats used

in manufacture is figured from month to month and is

shown separately in the final cost calculation.

The cost of crushing and grinding is also computed

on the ton basis, while the cost of the remaining proc-

esses (consisting of molding the regular bricks by ma-

chinery, or the special kinds by hand, and drying them

in the tunnel preparatory to setting and burning them

in the kiln) is computed per thousand bricks handled.

When an order is received for bricks of a special
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kind, the cost of making the molds and molding the

bricks by hand has to be computed separately, after

which the cost of drying and burning the green brick is

found by measuring the proportion of space occupied

by the special brand on the floor of the drying tunnel

and within the kiln.

To illustrate, a standard size of kiln holds 140,000

9-inch bricks. Assuming that the kiln is charged with

120,000 9-inch bricks, that the cost of burning is $1,400

for the period, and that the rest of the space is occupied

by 4,000 special bricks of a much larger size, these

should obviously be charged with one-seventh of the

burning cost—that is to say, with $200 which represents

the cost of burning 20,000 9-inch bricks.

4. Daily Time Slip

Despite the fact that bricks are sometimes made to

meet special requirements, no formal production orders

are issued. Foremen are instructed as to what is re-

quired and thereafter the progress of production is

reported day by day on the time slips shown in Form
22 (page 180).

The mechanics who make the molds record their time

against each job on these slips, crossing the starting

time when they receive the job, and circling the stopping

time when the job is finished. This furnishes the cost

department with accurate information as to the length

of time required to make molds which are to be charged

to the customer, and also enables the proper amount of

time to be charged against any particular shape for

which special molds are being made.

Hand molders also use one of these time slips
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for each job. The quantity produced is recorded in the

space for that purpose at the bottom of the shp. The
shp shows the article or brand that is worked upon, to-

gether with the size. If a special job, its number as well

as that of any blue-print or drawing is noted on the slip.

The foreman of a machine gang uses one shp for all the

men included in his gang. On the front he notes his own
number and indicates the work which the gang is doing

;

on the back he notes the numbers of the workmen.

This time slip enables the cost department to file the

actual time consumed on either special or regular work

and provides a record from which it is possible to bring

out accurate individual costs on any shape of brick, no

matter how difficult, and regardless of whether or not

this particular shape has been made before. The quan-

tity produced is in every case recorded in the proper

space at the bottom of the form so that time can be

checked with production. The production figures are

used in making up daily and monthly production rec-

ords for the use of the cost department.

5. Setting and Dra^ng Reports

Form 44 is a daily report of the number of bricks

"set," that is, placed in the kiln, and this report is handed

in by the foreman of each setting gang. It records the

name of the brand and other designations of the par-

ticular bricks set, the number of "green" or new pieces

set, the number of imperfectly baked pieces which have

been reset, and the date and hour when the gang started

work. If it takes longer than one day to set the kiln,

which happens in most cases, a report is handed in daily

and on the last report is given the time finished.



PROCESS COST SYSTEM—CLAY PRODUCTS 333

o
D.

i

2 z

1

?

1

-E

1

sX
c

;4

z s

ô
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After the bricks are burned and the gang starts

drawing a kiln, a drawing report (Form 45) is operated

in the same way as the setting report. These two reports

are used to make up the kiln record, which, as will be

shown presently, summarizes the production results of

each kiln. These records do not enter into the cost

accounting scheme, being purely administrative records.

6. Daily Record of Production

The gross production for the cost period is compiled

on daily records of production (Form 46) which in their

DAILY RECORD OF PRODUCTION

No. Employee or Q3ng brand. Designation No. Pieces Weight EQuivaient

^^ 11 _^ .— ~-~-l
^""^

1

— - _*—"^ "^1-

f
—

1 '

Form 46. Daily Brick Production Record

turn are summarized on a monthly report. The daily

record is made up from the quantities reported by hand

and machine molders on the daily time slips, as already

explained. The monthly record summarizes the same
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information as to the number of pieces and the weight

of the different brands.

7. Daily Record of Broken Bricks

The net production of bricks for the period is deter-

mined by deducting from the gross amount, as obtained

from the daily record, the quantity broken during that

RECORD OF BROKEN BRICKS

Class Total Burned Broken
Gross
Cost

Broken

Charge
Id

Ba+s

Net
Cost
Broken

Cost- per 1000

9-H8na

Machine

Class "A'

- -B-

e»c

_^
1L 1

F^^ —

^,,,

Form 47. Daily Record of Broken Bricks

period. This quantity is computed day by day on
Form 47. At the end of the month the daily records are

summarized on a similar monthly record which becomes
the basis for computing the net cost per thousand to be

charged, for breakage, to the cost of the good bricks pro-

duced—as will be shown in the final cost calculation.

The gross cost of the broken bricks is computed by
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multiplying the number of thousands by the price per

thousand of perfect bricks (as shown later on the final

cost sheet). This price includes material, labor, and

expense up to the point where the bricks are set in the

kiln. Obviously, the broken bricks are not worth their

manufacturing or gross cost when used again as "raw

material," for the reason that bats can be purchased in

the market at much less than the manufacturing cost of

the broken brick. Therefore, from the gross cost is

deducted the proper value of the broken brick—a value

based on the price that would have to be paid for bats of

the same grade if purchased from outside sources. This

leaves the "net cost of broken" as shown on the form.

This net amount, which is manifestly one of the items

of cost chargeable to the good bricks, is divided by the

number of thousands of good bricks produced during

the period to give the "breakage cost" per 1,000 as

shown on the final cost sheet. Thus the business sells

back to itself at a fair price the broken bricks, and

charges production with the difference between the sell-

ing price of the by-product and the manufacturing cost

incurred in its production.

8. Record of "Bats"

The price at which bats are charged in the final cost

calculation is worked out in Form 48. This record

states, in terms of tons, the quantity and value of the

bats purchased from outside sources during the month

and of the broken brick derived from manufacturing.

To these figures any freight incurred and the cost of

handling are added and the average cost per ton is fig-

ured for the month and to date. The average cost is



PROCESS COST SYSTEM—CLAY PRODUCTS 337

then used as the price for bats, as will be shown in the

final cost figures later.

BAT5 RECORD /

JULY, 19 TO DATE ALKJ

Tons Amount Tons Amount Tons J
Bats O/w^cLoMd, i4o Zt^o oo nS'4 ns^ 00

yf^xj-cj^ % oo '7 oo

Cu>*- l3<Ot5 h/MukiXiA \oe> ISo oo IfAl iL.b Sh

^(bojuctiuAa 'hifJtryr S oo 3i 10
^ UaJL. 34o 3<?7 oo tq/JS 3fii 1° /

0M\j<Ou\<t^ Ceoi Oi/r dff>v- / n 1 it J
"\

]

^ ^^_ 1
-— 1

I

r"
'—"^

T
1 1

-"""
/

/

/

(

\

\

_1

Form 48. Monthly Bats Record

9. Kiln Record

As the setting, burning, and drawing reports are

handed in, they are summarized on Form '49. This rec-

ord serves several useful purposes. The difference be-

tween the "total equivalent in" and the "total equivalent

out" represents the number of broken bricks resulting

from the operation of this particular kiln. As the same

men usually work on the same kiln, the records reflect

the capacity of different gangs. The record serves also

as a check on production in that the totals for all kilns

must agree with the aggregate totals of the subsidiary

records. Finally, brands of an irregular size, i.e., a
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size other than the standard 9-inch, are reduced to their

equivalent in the regular 9-inch size and shown in the

"total in," "total out," and "broken" columns. The
figures thus indicate whether or not the kiln has been

operated to its full capacity and how one burning com-

pares with another in efficiency.

10. Financial Records

The forms so far described which are peculiar to

the brick manufacturing industry are used primarily

for the purpose of gathering information concerning

the kind and quantities of brick produced. As to finan-

cial records, there are two which are common to all indus-

tries and which play an important part in segregating

costs by processes. These are the pay-roll and the

voucher record or purchase journal.

A very simple kind of pay-roll is all that is required

in the ordinary brick plant. Form 50a is usually suf-

ficient. Three columns are ruled to show the weekly

wage, piece-rate earnings, and total pay of employees.

Names are listed by departments. The salaries, of offi-

cials and clerical employees who cannot be allocated to

any particular department come under the head of ad-

ministrative expense, the distribution of which will be

shown later. At the end of the cost period the Pay-Roll

account is credited with the labor charges to depart-

ments.

The standard form of voucher record is used ordi-

narily in brick plants and is an important feature of the

cost system. So far as is practicable, expenditures are

classified at their source by allotting one column in this

record to every department which has been made a cost
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division. Expenditures which cannot be departmental-

ized on the register, such as taxes and insurance or

the purchase of a plant asset, are entered in a "Sundry"
column. The operation and ruling of the voucher regis-

ter and the purchase journal have already been ex-

plained in Volume I of "Business Accounting." The
point to note here is that all expenditures other than

those for wages and for items paid for in cash or its

equivalent are first recorded in the voucher record.

11. Fixed Char'ges Sheet

An illustration of a fixed charges schedule is given in

Form 50b (page 342) . The left-hand page of the form

shows an analysis of the investment in lands, buildings,

and equipment and the apportionment of their values

among departments. Only in the case of rent or the

maintenance and up-keep of building is the apportion-

ment based on floor space; in the other cases values are

taken into consideration. Thus, while the crushing and

grinding department occupies 4% of the floor space

of the plant, it is assigned only 1% of the value of the

buildings by reason of its being located in an inexpen-

sive frame structure. Appraised values as well as the

actual space occupied are thus taken into consideration.

The distribution of the fixed charges is shown on the

right-hand page. The percentages of depreciation esti-

mated for each department are applied to the appraised

values shown in the left part of the form. Taxes are

apportioned according to the percentages worked out

in the column headed "Total Buildings and Equip-

ment"; insurance is distributed according to the per-

centages shown under the headings "Buildings" and
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"Equipment," and interest on investment according to

the percentages shown under "Total Investment."

After the annual department charge is worked out in

this way the charge for a cost period of any length can

readily be determined. In the last column of Form 50b

the fixed charges are shown for periods of four and five

weeks.

12. Cost Ledger

The cost ledger is composed of loose-leaf sheets so

ruled as to show the figures for the current month and

the cumulative figures for the year. (See Forms
51-53.) Each sheet contains a sufficient number of

columns for six months. The distribution of the two

service departments, administration and power—as

illustrated by Form 51—is worked out for each month;

and the "cost per ton" or "per thousand," as the case

may be, is figured below the entries on the process cost

sheets. This book therefore contains in great detail all

the information as to costs required by the management.

Accounts on the general ledger are carried with each

process department for the purpose of charging Fin-

ished Goods account with the cost of the production for

the period. In the process accounts on the general

ledger the comparative figures and other details shown

on the cost ledger are, of course, omitted. The control

of the cost ledger is effected by comparing the cost of

the finished goods as shown on the general ledger with

the figures derived by multiplying the current cost of

brick per thousand (as worked out in the final cost cal-

culation in § 15) by the number of thousand bricks pro-

duced during the period.
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13. Service Departments

In the average brick plant, power and administra-

tive expenses cover the services rendered production.

Administrative
Month
OF July

Year to

Date

Executive Salaries

Office Salaries

Office Expense

Telephone and Telegraph

Postage

Miscellaneous

Insurance and Taxes on Office,

Depreciation on Office

Total Monthly Expense . .

Less Charge to Distributing 25%

Charge to Works.

Administrative

Superintendent

Watchman . . .

Total to Works.

Distribution

:

Crushing and Grinding 10%,

Machine-Made Brick 10%,

Tunnel Drying ,

Hand Molding, 9 inch 20%,

Shape Molding 25%
Hot Floor Drying ,

Setting 10%,

Burning 10%,

Shipping and Labor 15%,

$500.00

150.00

41.50

23.40

35.10

5.25

9.75

3.00

$768.00

192.00

$576.00

$576.00

200.00

65.00

$841.00

$ 84.10

84.10

168.20

210.25

84.10

84.10

126.15

Form 51. Cost Ledger—Admihistraitive Account
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Unless it is desired to subdivide office and other mis-

cellaneous expenses under different heads, all such

items are charged to the administrative department. A
portion of this expense is usually allocated to the selling

or distributing department (as shown on page 844) if

the manager and office force devote part of their time to

this end of the business. The total works expense for

the period is apportioned over the process departments

on the basis of the number of men employed in each.

The cost ledger entries on pages 344 and 346 illustrate

the customary procedure.

Power expense is handled in the same way but the

distribution, of course, is made only to the departments

utilizing power and in proportion to their estimated

consumption.

14. Process Accounts

The process accounts on the cost ledger are debited

with their share of the fixed charges as shown on the

schedule of fixed charges (Form 50b), with the labor

as shown on the pay-roll, with purchases of supplies and

repair parts as taken from the voucher register, and

with the estimated cost of heat or power. These entries

cover all the items of cost. In a small brick plant, or

any process factory of small size, minor repairs are usu-

ally carried out by the "handy man" of the department,

or perhaps by a mechanic from the power house; major

repairs are turned over to an outside agency. In the

latter case, repair expense can be charged direct from

the voucher register. In the same way, supplies can

be charged either to the department requisitioning them

or, if they are for the general use of several depart-
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merits, the invoice cost can be proportionately divided.

In a large organization it would be necessary to operate

stores and repair departments, and allocate the expense

by means of stores requisitions and standing order cost

sheets.

Cost of Clay
Month
OF July

Year to

Date

Royalties

Labor

Miscellaneous Supplies

Freight

Hauling

Total Cost

Total Tons Clay

Cost per Ton

$ 10.40

149.40

10.20

48.10

41.90

$260.00

1,040

$ 0.25

Machine Dept.
Month
OF July

Year to

Date

Labor

Repairs to Machines. . .

.

Supplies

Share of Administrative

Share of Power

Share of Fixed Charges

Total Operating Cost.

Production . . . ,

Cost per 1,000.

$320.00

31.20

11.60

34.10

150.00

385.29

$932.09

700,000

$ 1.33

Form 52. Cost Ledger—Process Accounts
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As one process cost account is much like another,

two examples will suffice to illustrate their operation

—

one showing the cost per ton of the clay produced and

the other the cost per thousand of the machine process of

brick molding. It is apparent that until the clay and
bats are crushed and ground, and take form and shape,

the cost cannot be computed in thousands. For this

reason some processes are computed by the ton and
others by the thousand.

15. Suixunary of Cost

The make-up of the final cost calculation is simple.

As already noted, the unit of production is 1,000

9-inch bricks and 4,000 of these weigh approximately

one ton. Therefore, when computing the final cost, the

3 tons of clay and the 1 ton of bats composing the

4 tons of clay and bats—the raw material of the prod-

uct—are priced at their unit costs, and these costs are

entered on the page of the cost ledger devoted to an

analysis of the cost of brick. The unit or basic costs of

the remaining processes are added thereto to give the

"works cost" which is also the price at which broken

brick shall be charged back to the factory. To this

price are then added the expenses of handling and ship-

ping the product and the expense incurred by break-

age, giving the total factory cost per thousand as shown

on page 348.

The correctness of these figures, as already stated,

can be proved by multiplying the number of thousand

bricks produced during the period (irregular shapes

being reduced to their 9-inch equivalents) by the total

factory cost. The result should equal the amount deb-
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Total Cost of 9-Inch Machine Brick
Month
of July

3 tons Clay at 25 cents

1 ton Bats at $1.31

Crushing and Grinding, 4 tons at 49 cents

Machine Dept

Tunnel Drying Dept

Setting Dept

Burning Dept

Works Cost (Price of Broken) .

.

Shipping and Labor

Breakage Cost

Total Factory Cost

$ .75

1.31

1.96

1.38

2.74

.34

.90

$ 9.33

.51

.24

$10.08

Form 53. Cost Ledger—Summary of Costs

ited to Finished Goods account on the general ledger.

The cost of special brands of an irregular shape can be

proved by multiplying their equivalent in 9-inch bricks

(as shown on the kiln record. Form 49) and comparing

the result with the sum of the cost of the various proc*

esses.

REVIEW QUESTIONS

1 . What type of cost system is adapted to extractive industries ?

2. What system of cost-finding is best suited to meet the needs of

a manufacturer of clay products?

8. How is time kept on work in a brick-making plant?

4. What records of production should be kept in a brick factory?

5. What process accounts are required in a brick-making plant

and how are they operated?



CHAPTER XXVI

ESTIMATED COSTS

1. Nature of Estimating Cost System

An estimating cost system is a modification of a job

order system. Instead of calculating costs on one or a

group of like articles, costs are computed by lines or

groups of diferent articles. The total costs of the

group are then compared with those based on an esti-

mate of the cost of each article or group of articles in

the line. In other words, instead of separately com-

puting the cost of each job, a number of jobs are com-

bined. Total costs are then controlled by comparing

them with those based on a careful analysis, made in ad-

vance, of what the components of the combination

ought to cost. The estimated figures are based, when
possible, on past performances. Sometimes the system

is spoken of as predetermined job costs.

The chief merit of the estimating method of cost-

finding is that in certain cases satisfactory results can

be obtained with much less clerical work and fewer

forms than are needed to compute job order costs.

While the estimated figures do not give the exact cost

of each article made, this, as will be seen later, is un-

necessary in certain lines of business. All that the sys-

tem aims to do is to show the manufacturer how much
profit (or loss) he has made on certain lines or groups

as a whole, and the reason for any rise or fall in their

cost of production. If the manufacturer wants more
349
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than this, if he desires to know the actual cost of certain

articles in a particular line, he must apply the mech-

anism of a job order system to those particular ar-

ticles. The estimating system is thus incomplete and

is to be commended only under certain conditions, as

discussed in the next section.

2. Application of Estimating Cost System '

Cost-finding by means of estimates is in many in-

stances the only practicable plan. The intrinsic value

of the product may be so small, or one article may dif-

fer so slightly from another in the same line that the

expense of figuring costs for each article becomes pro-

hibitive. Take for example the manufacture of cheap

jewelry. The lines, consisting of badges, scarf pins,

rings, brooches, pendants, and the like, may be made in

thousands of different styles and sold at hundreds of

different prices. In such a case, detailed costs on each

article are impracticable and unnecessary. The manu-

facturer is interested in the profit on a Hne as a whole,

or on a number of new styles in a line. The cost of any

single article is so small a fraction of the whole that it

is not worth considering in detail. Also the selling

price may be based as much upon appearance and popu-

lar demand as upon cost.

Another example is the manufacture of notions.

In this and analogous instances only the simplest of

methods is practicable. The office staff will in many
cases consist of a bookkeeper with possibly an assistant

and one or two stenographers. These employees will

have neither the time nor the necessary qualifications to

attend to a complete cost system. Predetermined esti-
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mates meet the needs of such a case equally as well as

they meet the needs of a large manufacturing business

producing a variety of styles in which the clerical ex-

pense of figuring costs in detail would be dispropor-

tionate to the value of the product.

3. Use of the Estimating Cost System

The estimate and test plan of cost-finding—as the

estimating system is frequently called—gives satisfac-

tory results only when productive labor is either paid

for at piece rates or can be approximately calculated

in advance, and when overhead expense does not vary

widely from one period to another. Starting with these

essential conditions (which are usually found in the in-

dustries just cited) the time tickets and other records

generally handled by foremen or employees are dis-

pensed with and costs are recorded directly on the

books. To this end the output of the factory is divided

into lines and accounts are opened with each line to col-

lect the cost of material, labor, and overhead.

The division of the product into lines must be de-

termined from the facts of the case. The greater the

similarity between the articles which compose a line, the

more closely can the cost of any one article be estimated.

Wide ranges in cost and selling price within a line may
lead to the sale of some of the articles at a loss which

has to be recouped by the profit made on other goods.

It may be noted that as each new line involves the

opening of three ledger accounts and the devising of

means to keep the material, labor, and indirect expense

of each line separately—expense is handled as a per-

centage of labor—the limits are soon reached at which
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practical results can be obtained by the use of an esti-

mating cost system.

4. Basic Principles

It is apparent that the manufacturing expenditures

made during a given period plus the beginning inven-

tory and minus the closing inventory represent the cost

of the goods sold during the period if both inventories

are priced at the same figures. If now a count is kept

of the quantities of goods produced by items and these

items are priced at figures estimated to be their actual

manufacturing cost, the opening inventory plus the ex-

penditures for the period should equal the estimated

cost of the quantities sold plus the closing inventory

—

if the estimated prices are correct. To illustrate, if the

estimated cost of several lots of goods sold during a

period totals $1,000 and the opening and closing inven-

tories are alike, then the estimated cost of each lot may
be considered to be correct if it is found that the manu-

facturing cost also equals $1,000 when the books are

closed at the end of the period. If the manufacturing

cost is more than $1,000, then the estimates were too

low; if less, they were too high.

The estimate and test plan of cost-finding is based

on the foregoing simple principle. To condense the

description of the method and to explain the book en-

tries required in its operation, four schedules showing

the sources of the figures for journalizing are given in

the present chapter. For the sake of simplicity, figures

and entries for one line only are given, it being of course

understood that exactly the same procedure is followed

when the output is divided into two or more lines.
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5. Estimate of Cost

Much of the value of cost figures lies in a compar-

ison of performances. When lines of goods closely

resemble each other, past experience enables a close esti-

mate to be made of the probable cost of a new line and

past performances enable a close watch to be kept on

the current cost of old lines. In this way standards are

established and any serious deviation from them calls

for instant investigation.

In controlling costs by means of estimates the first

step is to prepare an itemized statement of all expenses

for the year and ascertain the proportion applicable to

each cost period. As the figures are for the factory as

a whole, this is a simple matter. The pay-roll is then

analyzed to find the average cost of the productive labor

for a given cost period and from these two sets of fig-

ures the average ratio of expense to direct labor can be

determined. In factories producing lines of small in-

trinsic value the overhead will be comparatively low,

ranging from 20 to 60%. In the illustrative schedules

which follow, expense is assumed to be 50% of the direct

labor cost.

With this ratio determined, estimates can be com-

piled of the cost of each article in the different lines

made. If work is paid for at piece rates the labor cost

can be very closely estimated ; but if paid for on hourly

rates foremen must be consulted and asked to figure on

this element. The material cost estimate should present

no difficulty. The purchase price of material is a matter

of record and therefore by weighing, or determining in

some other way, the quantity of material used in the

production of a certain number of articles and allowing
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for any scrap, a close estimate can be made. With the

foregoing figures as a basis, a schedule is made out as

shown below, giving each article or style in the line:

Cost per Dozen Pairs of Line No. 1

Style No. Material Labor Indirect Exp

100 $1.00 $ .50 $0.25

110 1.25 .60 .30

120 1.60 .70 .85

180 2.00 1.00 .50

145 2.50 1.20 .60

160 3.00 1.40 .70

It should be noted that the above estimate is based

on the unit of manufacture which may be a dozen, a

gross, so many hundreds, or any other measure. It

does not indicate the quantity to be manufactured. It

merely gives the details of what is expected to be the

material, labor, and overhead cost of certain articles in

line No. 1 which are designated by their style number.

These estimates are the backbone of the system and

should be made with the greatest possible care.

6. Opening Inventory
^

Having estimated the cost of the items in the line,

an inventory is taken for the purpose of opening the

three ledger accounts kept with that line. The opening

figures are obtained by extending and adding the esti-

mated costs of the goods on hand of the line to be manu-

factured. Any work in process should be taken as

representing a certain quantity of finished goods—if

one-third finished, one-third the quantity; if one-half

finished, one-half; and so on. Any raw material on

hand of the kind used in the manufacture of the line,
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should be valued and added to the footing of the ma-
terial price column. In the example given, it is assumed

for the sake of simphcity that there is no raw material

on hand.

OPENING INVENTORY

Quantity
Dozen

Pairs

Style

No.

Matehial Labor Indirect Expense

Dozen

Pairs
Total

Dozen

Pairs
Total

Dozen

Pairs
Total

1,000 100 $1.00 $ 1,000 $0.50 $ 500 $0.25 $ 250

2,500 110 1.25 3,125 .60 1,500 .30 750

500 120 1.50 760 .70 350 .35 176

2,000 130 2.00 4,000 1.00 2,000 .50 1,000

1,200 145 2.50 3,000 1.20 1,440 .60 720

900 1«0 3.00 2,700 1.40 1,260 .70 630

$14,575 1 $7,050 $3,526

After the extensions are made the price columns of

material, labor, and expense are footed. The informa-

tion thus obtained is journalized for the purpose of

opening the factory ledger accounts and the general

ledger controlling account as shown:

Material $14,575.00

Labor 7,050.00

Indirect Expense 3,525.00

To General Ledger Account $25,160.00

(Opening inventory.)

7. Actual Manufacturing Cost

At the close of the period the expenditures for the

three elements of manufacturing cost are summarized

and debited to their proper accounts by journal entry

as shown below. The sources of the figures are as fol-

lows: Assuming that work is paid for at piece rates,
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the mechanism used in computing wages will serve also

in segregating on the pay-roll the direct labor cost of

the different lines. If wages are paid for at hourly

rates, either productive employees must be segregated

on the pay-roll by lines of work and foremen instructed

to report the transfer of workers from one line to an-

other, or a simple system of time-keeping must be de-

vised to classify productive work by lines.

The classification of raw material purchases by lines

should be an equally simple matter. If, for example,

materials of a certain kind, size, or quality are exclu-

sively used in the manufacture of certain articles, these

articles might with advantage be grouped into a sepa-

rate line. The material cost of the various lines could

then be classified at its source by allotting a column to

each line in the purchase journal or voucher register.

Overhead is charged to each line in proportion to

the total labor cost at the percentage rate applied to

the estimated figures. The following journal entry

illustrates the bookkeeping procedure:

Material Purchases $153,825.00

Direct Labor 74,445.00

Indirect Expense 87,447.50

To General Ledger Account. . .'.

.

$265,717.50

8. Closing Inventory

At the end of the period a closing inventory is pre-

pared which in no way differs from the opening inven-

tory excepting, of course, that the quantity of goods

varies according to the tally. The following schedule

and journal entry make clear the bookkeeping proce-

dure:
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CLOSING INVENTORY
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Quantity
Style

No.

Material Labor Indirect Expense

Dozen

Pairs
Dozen

Pairs
Total

Dozen

Pairs
Total

Dozen

Pairs
Total

800

1,200

250

500

1,000

750

100

110

120

130

145

160

i

$1.00

1.25

1.50

2.00

2.50

3.00

.$ 800

1,500

375

1,000

2,500

2,250

$0.50

.60

.70

1.00

1.20

1.40

$ 400

720

* 175

500

1,200

. 1,050

$0.25

.30

.35

.50

.60

.70

$ 200.00

360.00

87.50

250.00

600.00

525.00

$8,425 $4,045 $2,022.50

General Ledger Account $14,492.60

To Material $8,425.00
" Labor 4,045.00

" Indirect Expense 2,022.50

(Closing inventory.)

9. Cost of Goods Sold

So far three accounts—material, labor, and expense

—have been charged with the current manufacturing

cost of the line and the value of its opening inventory;

they have also been credited with the value of the clos-

ing inventory. The balances of these accounts there-

fore represent the actual cost of the goods sold during

the period, divided into its elements of material, labor,

and expense. If now the estimated material, labor, and

expense cost of the items of this line sold during the

period is computed and the three accounts are then

credited with the estimated figures, a credit balance in

one or more of these accounts would indicate that the

estimated elements of cost were too high ; a debit balance

would indicate that they were too low.
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To furnish the necessary figures for these credit en-

tries the quantity of each item sold is extended at its

estimated price and the resulting figures are credited

to their respective accounts, the offsetting debit being

to the Cost of Goods Sold account. The accompanying

schedule and journal entry illustrate the method:

COST OF GOODS SOLD

Quantity
Style

No.

Material l>ABOR Indirect Expense

Dozen

Pairs
Dozen

Pairs
Total

Dozen

Pairs
Total

Dozen

Pairs
Total

10,000 100 $1.00 $ 10,000 $0.50 $ 5,000 $0.25 $ 2,500

20,000 110 1.25 25,000 .60 12,000 .30 6,000

.-5,000 120 1.50 7,500 .70 3,500 .35 1,750

25,000 im 2.00 50,000 1.00 25,000 .50 12,500

15,000 145 2.50 37,500 1.20 18,000 .60 9,000

10,000 160 3.00 30,000 1.40 14,000 .70 7,000

$160,000 $77,500 $38,750

Cost of Goods Sold $276,250.00

To Material $160,000.00

" Labor 77,600.00

" Indirect Expense 88,760.00

10. Factory Ledger

After the foregoing journal entries have been posted

to their proper ledger accounts, adjusting (i.e., clos-

ing) entries are made debiting or crediting, as the case

may require, the Cost of Goods Sold account. If in

making the adjustment it is necessary to charge ma-

terial, this indicates that the cost estimates for material

are too high. A corresponding credit adjustment is

made to the Cost of Goods Sold account. If the adjust-
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merit calls for a credit to the Material account, this indi-

cates that the estimates of material have been too low. A
charge is then made to the Cost of Goods Sold account.

The Labor and Indirect Expense accounts have to be

adjusted in like manner and the amount of the adjust-

ment shows to what extent the cost estimates are in-

correct. When discrepancies from month to month in-

dicate that the estimates of any elements of cost are too

high or too low, they should be revised accordingly.

After the adjustments have been made, the debit

balance to Cost of Goods Sold account, into which the

manufacturing accounts are closed, will obviously repre-

sent the total cost of all the articles of one particular line

which have been made during the period. This balance

is closed out to the Cost of Goods Sold account.

FACTORY LEDGER ACCOUNTS

Material

Jon. 1

Inventory ..

Jan. 31

Purchases .

.

Adjustment

$ 14,575.00

153,825.00

25.00

$168,425.00

Jan. SI

Cost of Goods Sold.

Inventory

$160,000.00

8,425.00

$168,425.00

Labor

Jan. 1

Inventory $ 7,050.00

Jan. 31

Direct Labor 74,445.00

Adjustment 50.00

$81,645.00

Jan. 31

Cost of Goods Sold.

Inventory

$77,600.00

4,045.00

$81,645.00
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Indirect Expense

Jan. 1

Inventory

Jan. 31

Indirect Expense.

$ 3,525.00

37,447.50

$40,972.50

Jan. 31

Cost of Goods Sold.

Inventory

Adjustment

$38,750.00

2,022.50

200.00

$40,972.50

Cost of Goods Sold

Jan. 1 Jan. 31

Material $160,000.00 Adjustment on Material $ 25.00

Jan. 31 Adjustment on Labor. . 50.00

Labor 77,500.00 General Ledger 276,375.00

Indirect Expense 38,750.00

Adjustment on Indirect

Expense 200.00

$276,450.00 $276,450.00

The following journal entry is all that is necessary

to effect the necessary adjustments in the accounts:

Material, Adjustment $ 25 .00

Labor, Adjustment 60.00

To Cost of Goods Sold $ 75 . 00

Cost of Goods Sold 200.00

To Indirect Expense, Adjustment 200.00

11. General Ledger Account

In an organization large enough to warrant the em-

ployment of a cost clerk, the manufacturing and ex-

pense accounts would as a rule be kept in the factory

ledger controlled by one general ledger account. In a

small organization all the accounts might be kept in the

general ledger. In either case the general ledger ac-

count summarizes the costs of the line and controls the
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figures. As has been seen, this account is credited with

the costs for the period when the manufacturing ac-

counts are charged, and is debited with the value of the

closing inventory. Therefore, its credit balance repre-

sents the actual cost of the goods made and sold and

after the necessary adjustments have been made, should

be in agreement with the debit balance of the Cost of

Goods Sold—as shown below

:

General Ledger Account

Jan. 1

Inventory $ 14,492.50

Jan. 31

Cost of Goods Sold 276,375.00

$290,867.50

Jan. SI

Inventory $ 25,150.00

Purchases, Material 153,825.00

Indirect Labor 74,445.00

Indirect Expense 37,447.50

$290,867.50

12. Summary

It will clearly be seen that the estimating method of

cost-finding can be applied as readily to the manufac-

ture of several lines as to the output of a small factory

making only one line. In the first case the purchase

journal and the pay-roll form must be arranged to

analyze the material and labor cost; in the second case

this analysis will not be necessary. In either case the

simplicity of the system lies in the fact that it is not

necessary to follow jobs (with their accompanying rec-

ords) through the factory, or to segregate expense by

departments for the purpose of computing separate

burden rates.

If at the close of the period the cost of goods sold

is found closely to approximate the actual costs, the
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estimates of the cost of each unit in the line can be ac-

cepted as correct. The object of the system is, of

course, not so much to ascertain unit costs as to control

the elements of cost of different lines so that an increase

of any kind will at once be noted. When, for example,

overhead is estimated for the ensuing period, item by

item, and actual expenditure is compared with esti-

mated expenditure at the close of the period, this com-

parison constitutes an important check. A rise in over-

head which cannot be explained indicates waste or in-

efficiency. The same consideration applies to material

and labor costs. What the figures ought to be can be

estimated very closely and with this estimate as a stand-

ard of performance effort can be directed to further

improvement.

REVIEW QUESTIONS

1 . What is an estimating cost system ? Under what conditions

can good results be obtained from estimated costs?

2 . Would an estimating cost system be adapted to the requirements

of the needle industry, generally speaking? If so, why? State

your reasons fully.

3. How is the estimate of cost made?

4. What relation do the opening and closing inventories bear to

an estimating cost system?

6 . Set up pro forma ledger accounts for an estimating cost system.



CHAPTER XXVII

TEXTILE COSTS—MANUFACTURE OF
YARN

1. Nature of Problem

While the general principles which underlie the de-

termination of costs in the textile industry are the same

as in other industries, such costs merit separate discus-

sion because of their seemingly complex character. On
analysis this complexity will be found to be more appar-

ent than real. In some departments costs are found

by the process method, and in others by the job order

method because of the diversity of the productive opera-

tions. Certain processes or groups of processes are car-

ried on as distinct industries, the product of one depart-

ment becoming the raw material of another. Finally,

the general operating conditions are fairly similar in

all plants and the manufacturing processes are quite

uniform throughout the different textile trades notwith-

standing the different kinds of raw material used and

many varieties of fabrics woven. All this makes for

simplicity and thus the study of a representative system

of textile accounts is all that is required to explain the

cost problem. Such a system of textile accounts is

presented in this and the two following chapters.

2. Manufacture of Yam
The numerous processes involved in textile manu-

facture may be divided generally into

:

363
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1 . The making of yarn

2. The weaving of cloth

3 . Knitting

Cloth fabrics and knit goods of all kinds are made
out of yarn, the raw material of which, for purposes of

classification, may be divided into: (1) short fibres,

(2) long vegetable fibres, and (3) silk. Cotton and

wool are included in the first class ; linen, hemp, and sisal

under the second class; and silk is in a class by itself.

In all except silk mills, raw fibres are first twisted to-

gether to form yarn "in singles," i.e., single-ply yarn.

From these singles two- or three-ply yarns are made.

Three-ply yarns when twisted together form cabled

yarns such as sewing thread and rope. Ply yarns only

are used in the processes of weaving and knitting.

Raw silk consists of the filaments of silk wound from

the cocoon of the silk-worm in continuous strands.

These strands are twisted together to make "thrown,"

i.e., spun silk which is used in subsequent manufactur-

ing processes. As the making of yarn is in all cases a

series of continuous processes, the cost of the different

processes is computed by means of the process method.

3. The Weaving and Knitting of Fabrics

In order to follow clearly the nature of the opera-

tions for which costs are computed, the following brief

technical description is necessary.

Weaving. Fabrics are woven by interlacing filling

yarn, i.e., yarn which runs across the fabric, with warp

yarn, i.e., yarn which runs the length of the fabric. The
loom weaving entails three operations known as: (1)
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shedding, (2) picking, and (3) beating up. Some of

the warp yarns are raised and others depressed (depend-

ing upon the pattern of the fabric) by the harness of

the loom across which they are stretched so as to make
a "shed" through which the shuttle containing the fill-

ing yarn passes. The second operation—picking^con-

sists in driving the shuttle through the shed, each pas-

sage of the shuttle adding one pick to the fabric. The
third operation consists of "beating up" the pick into

its place so as to make a compact fabric. After the

above cycle of operations is completed, the front beam
of the loom holding the woven portion of the fabric

winds up and the back beam holding the warp unwinds.

The cycle is repeated until the loom run is completed.

The number of picks per inch in the filling and num-
ber of ends per inch in the warp measure the fineness

of the fabric. Each piece of fabric is woven in a special

design and may be as long as required. Ordinarily the

weaving of one warp constitutes a job for which a pro-

duction order is issued and therefore costs in the weav-

ing department of a textile mill are found by the job

order method.

Knitting. The process of knitting fabrics consists

in looping a continuous strand of yarn together by

means of either spring or latch needle machines and the

operation is almost automatic. In computing the cost

of knit goods such as hosiery or underwear, the unit

cost per garment or per yard is found by dividing the

cost of operating the machine or battery of knitting

machines by the number of garments or yards produced.

This method of cost-finding thus combines the features

of both machine-hour and process costs.
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4. Dyeing and Finishing Processes

Woven fabrics are finished in various ways by being

dyed, bleached, mercerized, printed, and so on. The
cost of each of these processes is departmentahzed and

distributed over the production to give the unit cost.

The process of dyeing may be carried out in the

raw, i.e., before the wool or cotton is made into yarn;

or the yarn or cloth may be dyed. Many textile mills

are equipped only to manufacture and dye yarns and

others only to throw silk. Dyeing, whether of yarn or

fabrics, may also be carried on as a separate industry.

But a large-sized modern textile mill usually includes

all processes within its walls.

5. Departmental Divisions

The accounts to be presented are those of a woolen

mill, the productive departments of which are divided

into

:

1 . Dyeing
2. Picking

3. Carding

4 . Spinning

5 . Weaving
6 . Knitting

Operations 2, 3, and 4 consist of the yam manufac-

turing processes.

The non-productive departments of the mill for

which accounts are opened on the books consist of:

1 . Light, heat, and power

2. Building maintenance

3. General expense
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4. Office expense

5. Boarding house expense

The cost of operating the stores-room is a compara-

tively small item of expense, and so is included among
the general expense items. The expense of running a

boarding house is part of the general operating expense.

6. Material and Supplies Account

In the system under consideration the raw material

purchases are few in number and consist of different

grades of wool, shoddy and waste, and dyestuffs and

chemicals. These materials are kept in a stores-room,

controlled by a stock record kept on the principle of the

stores ledger. The raw materials are drawn upon as

required by the picking and carding departments, the

foremen of the departments making out the requisitions

by which the issues are controlled. At the end of the

cost period the requisitions are classified under the

heads of: (1) raw materials, (2) supplies, and (3) dye-

stuffs and chemicals, and the total in each case is posted

to the controlling ledger account bearing the same

name. The pro forma account which follows illustrates

the operation of the Raw Material account.

7. Waste Account

In every textile mill an appreciable portion of the

raw material charged to departments is returned to

stores in the form of waste of some kind. Most of the

waste, technically known as "card strippings" and "grey

headings," occurs in the making of yarn. Some of this

waste is sold but a large part of it can be reworked. The
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Ĥ
—

'

W
H
cc
<1

^ to 0! CQ tn
Xi 2 X X 3 X•^ ^^ *—

«

© O Q o S Q
S § g gs §
>o «o o

1—

1

o' c 8
to to
bO CO

.ssC bl

"Sh-S

)

..

'O CL C
Oi-^ V

u sS

to J5t-

3

B T3 >^ ^ '«
?:

,

1

h V a b V

a5 c cS ^

c
t-H s
1^ I-l

CO



TEXTILE COSTS—MANUFACTURE OF YARN 369

simplest method of accounting for it is to credit the de-

partments with the approximate value of the waste re-

turned to stock and debit them with issues as made.

The sum of the returns and issues is controlled as shown

on the pro forma account on page 368.

8. Stock in Process in Dye House Account

This account collects the cost of operating the dye

house and is charged with the various items which make

up the debit side of the account given below. At the

end of each accounting period, the inventory of work in

process is credited to this account. The difference be-

tween the total charges to the account and the closing

inventory is the cost of the product of the dye house for

the period, which is also credited to the account.

If but a single product is made during the period,

such as, for example, khaki, it is obvious that the cost

of production is equal to the total cost of the output, as

shown by the account divided by the number of pounds

produced. Thus, if the production were 30,000 lbs. of

khaki, the cost would be 93 cents per lb. as shown in

the illustrative figures.

9. Mixes in Process (Picker Room) Account

In the manufacture of yarn certain quantities of dif-

ferent grades of wool, waste, or shoddy are mixed to-

gether in the picker room for the purpose of producing

yarn of a definite weight and grade. Whenever a mix

is to be made, an order is issued to the mixing depart-

ment. This order gives the mix number and the pounds

required, together with the ingredients. Generally,

mixes are made in 2,000, 5,000, or 10,000 lb. lots.
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In calculating the cost of mixes produced during any

period, it is necessary to distribute over the different

mixes the total cost of production as shown by the debit

to the ledger account given on page 371.

This Mixes in Process (Picker Room) account is

charged with the opening inventory of work in process,

with all raw material issued to the picker room and all

stock received from the dye house. In case mixed stock

is delivered direct to the picker room from another mill,

it is charged directly to this account through the pur-

chase journal. Supplies and repair parts, the pay-roll,

and lastly, a pro rata part of the fixed charges, main-

tenance, and up-keep of building, and general expense,

are included in the Mixes in Process (Picker Room)
account. At the end of each accounting period, the in-

ventory of work in process in the picker room is credited

to this account. The difference between the total debits

to this account and the closing inventory gives the cost

of the various mixes produced during the period which

is credited to the account.

10. Cost of Mixes Made

In determining the cost of the different mixes pro-

duced during the period, the procedure is to figure the

cost of material in each mix number by referring to the

mixing department orders, which show the ingredients

in each case. The labor and expense for the period can

be apportioned over the different mixes on a pound

basis. A columnar sheet should be used for making the

calculation, arranged as shown below. As many columns

will be needed as there are mixes produced during the

period. It will be noticed that the column headings
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provide for showing the amount chargeable to each mix

and also the cost per pound. Thus in the illustrative

case presented, the cost of making 10,000 lbs. of mix
No. 91 is $9,000, or 90 cents per lb.

11. Yam in Process (Carding and Spinning) Account

After the raw wool has been mixed it is carded, or

if a fine textile is to be made it is also combed prepara-

tory to spinning into yarn. To obtain the cost of these

two processes an account termed Yam in Process

(Carding and Spinning) is opened. The charges to this

account are much the same as to the other process ac-

counts. The method of determining the credits, i.e.,

the cost of the different lots of yarn spun, involves a

technical explanation to be taken up in the following

section. An example of a Yam in Process account is

given on page 374.

12. Calculating the Cost of Yam
Yarn is made from different mixes in different sizes,

and what is technically known as the "run" system of

numbering woolen yarns is used for the purpose of esti-

mating the carding and spinning cost. If one pound

of one-run yarn contains 1,600 yards, and one pound

avoirdupois contains 7,000 grains, it follows that:

lb. of 1 run=l,600 yards; 60 yds.^218 gr.

" 2

" 3

=3,200 50 ' ' =109
=4,800 50 ' = 72

=1,200 50 ' =291
= 800 ' 50 ' ' =437
= 400 50 ' ' =875

In the mill under consideration the grains per 50
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yds. of yam designate the run. Thus, the yam pro-

duced is known as a 20O-nin. a 160-run yam, and so cm.

This is equivalent to saying that the mill is making 1.1

ran (218^200=1.1), 1.38 run. and so on. From the

foregoing table it is seen that the length of one pound
of yam varies directly with the run number. For cost

purposes it is assumed that the cost of conversioD (labcH'

and expensed in the carding and spinning rooms is also

proportional to the run number and on this basis labcw

and expense are apportioned to the various sizes of yam.
Suppose, for example, that the labor and expoisr

for a certain period are ^12,0€H), and that five runs of

yam have been produced as shown in columns 1 and 2

of the table given below. The method of apportioning

the $12,000 over the different runs is then to multiply

the pounds by the run number and prorate the amount
over the product as shown.

TABLE SHOWING THE METHOD OF CALCULATING THE
CONVERSION COST ^LABOR AND EXPENSE) FOR EACH

RUN OF YARN

Pounds Prodoct

Rn Yield (l>and(a)

(1) (2) (3)

1.1 5,500 MSi
1-25 a.500 43SS
1.4 SJMO MM
1.5 9gMQ ia;j»»

1.8 a^w aMW

4M» T1335

()

FrodaKt PlerUk

(3) ud (4) (5)-f»)
(5) («)

SUtOOM 9 .HK

MMJS

nsjBiaM

$12,000^71.925= .16694

71.925 H- 46,000= 1.563 twb arearage

$lS,|BOe-T- 46.000= #.S6I per lb. of ran 1

$!s€l-=- 1.563= $.1668 per IK. of lu 1
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From the table on page 377 it is seen that 1.1-run

yarn costs $.1835 per lb. for labor and expense. As each

run is made from a certain mix number, the cost of

material is obtained from a sheet showing the cost per

pound of each mix number. Reference to the sheet on

page 378 shows that the cost of run 1.8 is made up of

raw material, labor, and expense. As many columns

are employed for the purpose of ascertaining the cost of

each run as may be required.

Yarn making is often carried on as an isolated

industry in mills specially equipped for the purpose ; and

even in textile mills which do their own spinning the cost

of yarn is segregated from other costs. Yarn then be-

comes the raw material to be used in the weaving of

cloth and the knitting of fabrics. The methods of de-

termining the cost of these processes are described in the

following chapter.

REVIEW QUESTIONS

1 . What is the necessity for departmentalizing labor and expense

in a textile mill?

2 . What are the typical cost accounts required in a woolen mill ?

3. How should the labor and expense in the picking department

be distributed?

4. How should the cost of yarn be calculated?

6 . What is meant by the "run" system for numbering woolen yarn

and how are the run numbers used in cost calculations?



CHAPTER XXVIII

TEXTILE COSTS—WEAVING AND
KNITTING

1. Cloth in Process (Weaving) Account

To ascertain the cost of woven cloth produced, a

manufacturing or work in process account called Cloth

in Process (Weaving) account is opened and is charged

with the inventory at the beginning, with the yarn used

—whether received from the spinning room or pur-

chased from outside mills—and the pay-roll of the weav-

ing department, which department includes the opera-

tions of spooling, dressing, drawing-in, weaving, and

burling. Finally the Cloth in Process (Weaving)

account is charged with a pro rata part of the fixed

charges, maintenance and up-keep of the building, and

general expense.

At the end of each month this account is closed with

an inventory of the cloth in process. The difference

between the total debits and the closing inventory gives

the cost of the woven fabrics produced during the period.

The usual plan, as already stated, is to treat the

weaving end of the mill as an entirely separate enter-

prise. If the yarn mill sells to the weaving mill, it

should be credited for its product at cost, and the yarn

should also be charged to the weaving mill at cost.

The general form and the usual entries in the Cloth

in Process (Weaving) account are shown on pages 382

and 383.

380-
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To calculate the cost of each woven fabric produced

during the period and thus determine the credits to

Cloth in Process account, it is necessary to apportion the

total cost of production, as shown by the debit side of

Cloth in Process (Weaving) account, among the

different styles woven. To this end a record is kept of

the output of the weaving department during each

period.

Thus, assume the production during the month

to be as follows

:

Loom Finished Loom Finished

style Lbs. Lbs. Yds. Yds. Piecei

115 125,485 96,461 59,749 48,119 1196

112 3,276 2,561 1,946 1,764 40

123-1 37 1

124-1 37 1

Samples

The problem now is to make an apportionment of

the cost of weaving during the period among the differ-

ent styles. The construction of a fabric determines

what warp and filling is used. Thus, style 115 cloth

is made up of 60% warp yarn (mix 91, run 160) and

40% filling yarn (mix 91, run 160). The cost of the

yarn is obtained from the yarn cost sheets.

Spooling labor is paid for at the rate of 16.07 cents

per 1,000 yds. for a 1%-run yarn, on which basis a

charge for spooling can be made to each fabric for spool-

ing warp yarn. Dressing labor is paid for by the day

and can be distributed on the basis of the number of

warps dressed. Drawing-in is paid for at the rate of

48.4 cents per 1,000 ends in the warp, on which basis the

individual styles can be charged. Weavers on fabrics
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with 24 picks per inch receive 8.8 cents per yard, on

which basis weaving hibor can be charged to the differ-

ent styles. Burlers are paid by the day and so their

time can be apportioned on a yardage basis.

In addition to the direct labor above mentioned,

other items to be charged to each style are the general

weaving room labor, the fixed charges, a pro rata share

of the maintenance and up-keep of the building, and

general expense. The basis to use in making the appor-

tionment is the direct labor charge. The total cost of

the yarn, direct labor, and overhead in the weaving de-

partment gives the cost of the woven fabric.

The tabulation on page 384 illustrates the method

of calculation. In case the weaving department of a

mill only works on one style during a period, the cost

calculation is a verv simple matter.

2. Cloth in Process (Knitting) Account

This account, as presented on the following page, is

operated in the same way as the Cloth in Process

(Weaving) account. The stock produced as shown on

the credit side is of two kinds—spring needle and latch

needle—and the cost problem is to ascertain the unit cost

of each style of fabric produced. To this end a record

is kept of the yards and pieces knit of each style.

The manufacture of a knit fabric usually requires

but one size of yarn, as the process consists in continually

looping together the yarn until a sufficient quantity of

goods has been produced. This is, of course, veiy differ-

ent from the condition in a weaving mill M'here many
kinds of yarn may be interlaced in order to make the

fabric.



986 REPRESENTATIVE SYSTEMS

o s O O c o oo >o o c o o
(N t-^ 05 o c d d
00 ^H O o c o o
l-( (M >o >o

'o IN N l-H r^
l-l l-H CJ
c& ee-

c
• "

a
a, £ 3

•

V CD

Q ^
60
c•^

•!->

•M to o ?
*s >0 tr (M CO

M M M M -^i Ui

o CO
w
Oh

ii

o c" o
o
H
CC

^ s

s

•* •

E
«3

Q
>o

tr

a
H
82
"-I c

S5§
rt o

3
en

u
m
Ch

4-1

s

3

o

hi

M
B «2

o
o
F-l

2;«

Si

^2
c

tory:

Spuino

N

284,

Mix

th.

fit

vie

1

u
«5C«

<^5

CO

c
> 2a

o c

o o o oo o o o
do di dio o o oO GJ^ O --H

6©-

^S ^5

o o
>o o o oo o oo o o oo o o o oo o 888 o o o o oo o o o o
t- (N

t- 00
88o >o

oo o o oo o oo o >o

o oo o
i-H l-H

o o oo o »o
>0 rt

o o o o oO O >0 IM rt
I-H l-l

(N >0 ei ft ^

o o o o o tz
o o o o o Cl,

o o o q_ o in »o
lOl-H -# IN IN N-J"

do So <|H

«o

o<» ^H l-H

H'^ H '~' c
CD c CO C >. s-

>-) Ph ,-

u Pi"
cS

E
E
3
CO

^.3 0,

5 »o

SS5

ports)

X

1005 1014

k'

en

tory
Spr

ot

276,

loth,

S

H^.Cfi Cu, E * r-r

ot27
loth.

P
q <N iM

> JO JO &. J-
a a

«.-;!;=:

1> CO

C lU

iS.S
"o IS

O >—< flj

to

•r ^
cues
CT!)-;

C
6C.2

e8.2

co^
CS 0,5 2 S-S13 a .ii^

CLi Oh >< CO

e8 ii

t) 't- +j ,^

S ^ =* ^
/? £rci-cs

OJ

04
C I M 4) —

C8 "O .*5 K w

CO "^ r3 _c y
CO U -M

c -^M lu o CS



TEXTILE COSTS—WEAVING AND KNITTING 387

3. Cost of Cloth Knit

The method of calculating the cost of cloth knit is

shown in the table on page 388. The cost of yarn can

be ascertained from the yarn cost sheets and a proper

charge made accordingly. Labor in the winding depart-

ment is paid for at the rate of 5 cents per spool, and

mending is paid for at the rate of 3 cents per yard, on

which basis a charge can be made to each style. It is

assumed that the pay-roll of the spring needle section is

chargeable to style 1010 and that of the latch needle

section to style 1055. The indirect expense of the knit-

ting department is divided between styles in proportion

to the direct labor charge.

4. Cloth in Process (Wet and Dry Finishing) Account

The fabrics which have been either woven or knit are

charged to the Cloth in Process (Wet and Dry Finish-

ing) account. This account is also charged with all labor

and expenses incurred in connection with the finishing

oj^eration. At the end of each accounting period the

cost of the finished fabrics is calculated and credited to

this account, leaving a balance equal to the inventory

value of unfinished fabrics, as shown on page 389.

5. Calculating the Cost of Finished Cloth

The next step is to apportion the cost of the produc-

tion of the wet and dry finishing departments over the

different styles. This can be done on a columnar sheet

as illustrated in the example given on page 390. The

cost of the material is obtained from the weaving and

knitting department cost sheets. Labor and expense are

apportioned on a yardage basis, as shown. •
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6. Finished Cloth Account

This account is charged with the production shown

in Cloth in Process (Wet and Dry Finishing) account.

The closing balance in this account represents the cost of

goods sold. The manner of operating the account is

shown on page 391.

REVIEW QUESTIONS

1 . What is the general procedure followed in calculating the cost

of a woven fabric?

2 . How are the labor and expense of the finishing department

apportioned over the output?

3 . To what account is the finished fabric charged ?



CHAPTER XXIX

TEXTILE COSTS—GENERAL EXPENSE

1. Expense Accounts

In addition to the operating department accounts

referred to in the preceding chapter, various expense

accounts are opened to distribute the charges for heat,

light, power, depreciation, taxes, etc., to departments.

The schedules of distribution are given when required,

to show the basis on which the charges are computed.

With the exception of Shipping Expense which is

closed out to Cost of Sales account, all the other expense

accounts are closed out to the various manufacturing

departments and to Shipping Expense.

Shipping Department Expense

31 Pay-Roll $500.00 31 Cost of Goods Sold., .. $895.00

Supplies 200.00

Repairs

Misc. Expense

Fixed Charges:

Depreciation 50.00

Insurance 20.00

Taxes 10.00

Transfers:

Light, Heatj and
Power 60.00

Maintenance and Up-
Keep of Building. .

.

25.00 _^—
General Expense 20.00

Boarding House 10.00

Office Expense 10.00

$895.00 $896.00

393
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Light, Heat, and Power

31 Purchases $1,350.00 31 Stock in Process

Depreciation .... 500.00 (Dye House) .

.

Mixes in Process

(Picker Room)
Yarn in Process

$ 200.00

200.00

(Carding and

ning)

Cloth in Process

Spin-

300.00

(Weaving)

Cloth in Process

500.00

(Knitting) ....

Cloth in Process

100.00

(Wet and Dry Fin-

ishing)

Shipping Department

Expense - -

500.00

50.00

$1,850.00 $1,850.00

The distribution of horse-power in the mill is re-

ported to be as follows

:

H. P.

Dyeing 45

Picking 70

Carding 160

Spinning 125

Weaving 123

Knitting 45

Finishing 420

Total H. P 988

This is the basis to use for apportioning all power

purchased if each department in the mill runs the same

number of hours. If otherwise, the distribution of

power must be in proportion to the product of the horse-

power and hours run.
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Maintenance and Up-Keep of Buildings

31 Purchases .'^ 25.00 31 Stock in Process

(Dye House) .

.

Mixes in Process

(Picker Room).

Yarn in Process

Pav-Roll 500.00 $ 100.00

Depreciation ....

Insurance

Taxes

800.00

50.00

50.00

100.00

(Carding and

ning)

Cloth in Process

Spin-

200.00

(Weaving)

Cloth in Process

500.00

(Knitting) . .

.

Cloth in Process

100.00

(Wet and Dry Fin-

ishing)

Shipping Department

Expense

400.00

25.00

$1,425.00 $1,425.00

The floor space used by productive departments is as

follows

:

Sq. Ft.

Dye House 5,892

Picking 6,440

Carding 25,210

Spinning 25,440

Weaving 16,880

Knitting 4,840

Wet Finishing 9,385

Dry Finishing 6,600

Shipping 3,460

Total Sq. Ft ,..-...103,147

In the foregoing tabulation all non-productive area

is omitted, such as space used for entrance halls, super-

intendent's office, elevator shafts, stairways, etc.
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General Expense Account

31 Purchases $270.00 31 Stock in Process

Pay-RoU
Depreciation

400.00

200.00

(Dye House) .

.

Mixes in Process

(Picker Room).
Yarn in Process

$100.00

100.00

(Carding and
ning)

Cloth in Process

Spin-

100.00

rWeavine^ 300.00

Cloth in Process

(Knitting) ....

Cloth in Process

50.00

(Wet and Dry Finish-

ing)

Shipping Department

Expense

200.00

20.00

$870.00 $870.00

This account is closed out on the basis of the pro-

ductive labor pay-roll.

Boarding House Account

31 Purchases $180.00 31 Stock in Process

Depreciation 200.00 (Dye House)

Mixes in Process

$ 50.00

(Picker Room) 50.00

Yarn in Process (Card-

ing and Spinning) 50.00

Cloth in Process

rWeavinc^ 100.00

Cloth in Process

(Knitting) 20.00

Cloth in Process

(Wet and Dry Finish-

ing) 100.00

Shipping Department

Expense 10.00

$380.00 $380.00
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Office Expense Account

31 Purchases $ 40 00 31 Stock in Process

Pay-Roil 100.00 (Dye House) $ 60.00

Depreciation

1

100 00 Mixes in Process

(Picker Room)
Yarn in Process (Card-

ing and Spinning) . .

.

Cloth in Process

(Weaving)

Cloth in Process

(Knitting)

Cloth in Process

(Wet and Dry Finish-

ing)

Shipping Department

Expense

60.00

60.00

60.00

10.00

20.00

10.00

$240.00 $240.00

This account is closed out on the basis of the pro-

ductive labor pay-roll.

TABLE SHOWING APPORTIONMENT OF
DEPRECIATION BY PERIODS

Annual

Depreciation
4 Weeks 6 Weeks 13 Weeks

Dye House
Picker Room
Carding

Spinning

Weaving
Knitting

Finishing

Shipping

General

Building and Per-

manent Fixtures..

Note: The five-week periods are December, March, June, and Septem-

ber. The other periods are four weeks each. Each quarter has thirteen

weeks (one five-week and two four-week periods).
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Insurance Prepaid Account

31 Purchases $2,470.00

$2,470.00

31 Stock in Process

(Dye House) $ 100.00

Mixes in Process

(Picker Room) 100.00

Yarn in Process (Card-

ing and Spinning) 500.00

Yarn in Process

(Weaving) 500.00

Cloth in Process

(Knitting) 100.00

Cloth in Process

(Wet and Dry Fin-

ishing) 100.00

Shipping Department
Expense 20.00

Maintenance and Up-
keep of Buildings. 50.00

Balance 1,000.00

$2,470.00

Taxes Accrued Account

81 Purchases

Balance ..

5 60.00

400.00

,00

31 Stock in Process

(Dye House) $ 60.00

Mixes in Process

(Picker Room) 50.00

Yarn in Process (Card-

ing and Spinning) .... 100.00

Yarn in Process

(Weaving) 100.00

Cloth in Process

(Knitting) 60.00

Cloth in Process

(Wet and Dry Fin-

ishing) .30.00

Shipping Department

Expense 10 . 00

Maintenance and Up-
keep of Buildings.... 50.00

$460.00
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Pay-Roll Account

7 Cash $ 7,000.00 31 Stock in Process

14 Cash 7,000.00 (Dye House) $ 2,000.00

21 Cash 7,000.00 Mixes in Process

28 Cash 9,200.00 (Picker Room) .

.

Yarn in Process:

2,000.00

1 . Carding 4,000.00

2. Spinning 5,000.00

Cloth in Process

(Weaving)

:

1 . Spooling 1,000.00

2. Dressing 1,000.00

3. Drawing-in 1,000.00

4. Weaving—Day . 3,000.00

5. W^eaving—P. W. 6,000.00

6. Burling 600.00

Cloth in Process

(Knitting):

1 . Winding 600.00

2. Knitting—Spring

Needle 1,000.00

3. Knitting— Latch

Needle 1,000.00

4. Mending 600.00

Cloth in Process

(Wet and Dry
Finishing)

:

1. Wet Finishing.. 600.00

2. Dry Finishing. .

.

500.00

3. Sewing 200.00

Maintenance and Up-
Keep of Building 600.00

General Expense 400.00

Office Expense 100.00

Shipping Dept. Ex-

pense 500.00

$30,200.00 $30,200.00
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REVIEW QUESTIONS

What is the best basis for apportioning power to the various

departments ?

How should the up-keep and maintenance of buildings be

distributed to the factory departments?

What items should be included under the head of General

Expense, and how should the General Expense account be

distributed to the various departments?

What plan is best adapted to a textile mill for calculating the

amount of depreciation applicable to each period?





Part Vm
Graphic Presentation of Cost Data





CHAPTER XXX

USE OF GRAPHIC CHARTS

1 Graphs vs. Statements

The control of present, and the planning of future,

business activities must to a great extent be based on the

comparison of present with past performances. For this

reason an important part of the work of the cost ac-

countant should be the compiling of cumulative statis-

tics covering the past operations of the business and the

presentation of these statistics in such a way that the

vital facts as to the activities of the business are brought

forcefully to the attention of executives. The more de-

tailed the records, and the more clearly the relation be-

tween costs, expenses, and output are shown, the more

effectively can activities be guided and controlled.

When statistics are presented in the form of state-

ments and tabulated figures, close study and some calcu-

lation are usually required before their significance is

grasped. The columns of figures of one statement must

be carefully scrutinized and cross-reference made to the

corresponding figures of other statements to trace the

causes of increases and decreases. . Some better, clearer

method of presentation is needed. This is found in the

graphic chart when it is required to show clearly the

relation between two sets of figures derived from differ-

ent sources ; or when increases, decreases, and ratios are,

as it were, to be thrown into relief, graphic charts possess

405



406 GRAPHIC PRESENTATION OF COST DATA

many material advantages over statements and tabu-

lated figures.

The great superiority of the chart form over the

statement form for certain kinds of presentation lies in

the ease, the vividness, and the completeness with which

statistical information, comparisons, and results attained

can be shown by the former. The value of the chart

form for such purposes is well known to engineers, who
make use of it, particularly for comparative purposes,

whenever practicable. But the full value of the chart

method of presentation for comparative purposes is not

yet generally realized by accountants, as their experi-

ence has usually been limited to graphs designed to show

differences and not ratios.

2. Difference and Ratio Charts

The charts most commonly employed are termed

"difference" charts and show arithmetical increases or

decreases only. Their function, when used in cost work,

is restricted to showing rises and falls in prices, unit

costs, and so on. Ratio charts show the ratio of increase

or decrease, i.e., the distance upward or downward rep-

resents the percentage of increase or decrease, depend-

ing upon the scale used.

3. Difference Charts

A difference chart is usually drawn on a sheet of

cross-section paper, technically known as "co-ordinate"

paper. When this paper is used, both vertical and hori-

zontal lines mark off the units of measurement. Thus,

for cost work, each division upward may represent one

dollar, ten dollars, a pound, a ton, ten gallons, or any
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other unit ; while the divisions from left to right usually

mark off the daily, monthly, or yearly periods depend-

ing upon the length of time which the chart is intended

to cover. The units of measurement are usually indi-

cated on the left-hand side of the chart, and, to make the

calculation and reading of the figures easy, every tenth

line—both vertical and horizontal—is frequently more

heavily ruled than the others. The periods of time in-

dicated by the vertical lines are also shown—usually

at the bottom of the chart—in some distinctive way.

When all this is done, the plotting of data on the charts

is a simple matter. In difference charts, the zero line is

always shown, and is made very heavy.

4. Illustrative Difference Charts

For the purpose of showing the construction and the

field of utility of difference charts, two illustrations are

given on page 408. It should be noted that the base line

is zero and that the charts are read from left to right.

Form 54 is a graph used in actual practice in a silk

mill. The curves show the fluctuations in the labor and

expense per yard of silk woven during the year. The
distances between horizontal lines represent four cents

a yard. The months are read from left to right as in-

dicated. It will be seen that the total labor and expense

per yard has fluctuated during the year between $.82

and $.30 per yard. The high peak culminating in March
was caused by a partial strike which more than doubled

the cost of production. The peak in September was

caused by an increase in general expense due to extraor-

dinary repairs. The chart as a whole shows a marked

drop in the unit cost of labor and expense, especially
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during the last half of the year, caused mainly by in-

creased production.

Form 55 shows how the average selling price per

pound compares with the average cost of sales per pound

in a silk-throwing mill. The trend of selling prices and

costs is upward and on several occasions costs have

actually exceeded selling prices. This increase was due

to old contracts outstanding and a steadily rising price

for raw silk. Manufacturers sometimes fail to realize

that sales are being made below cost, when such is the

case, until the matter is presented to them in graphic

form.

5. Limitations of Difference Charts

Difference charts are best adapted to the comparison

of unit costs, or for showing the trend in prices over a

period of years. The scale used must, of course, be

adapted to fit the data and the size of paper.

When two or more sets of figures are to be com-

pared, the use of difference charts is limited to the

presentation of figures which have the same unit as their

common base; that is, comparisons must be made be-

tween different quantities of the same unit, as dollars,

or pounds, or tons, and so on. If, for instance, the pro-

duction of a silk mill in pounds is to be compared over a

period of several years, the difference charts are suitable.

When different units are to be compared, these charts

do not give good results. Thus if it is desired to com-

pare the pounds of silk sold with the amount (dollars)

received for them for corresponding periods, the scale

that fits the pounds does not fit the dollars. If two

scales are provided, the presentation becomes complex.
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Another limitation of the difference chart is that the

rise and fall of the curves which represent two sets of

figures may convey little meaning when fluctuations in a

relatively small item of cost are compared with the fluc-

tuations of a large item. The curve of the latter may
show pronounced valleys and peaks, while the curve of

the former, though the ratio of differences is quite as

great, may show only slight undulations.

6. Ratio Charts

Ratio charts are constructed by marking off the field

into main divisions, each line in a division representing

a geometrical progression, that is, a multiple of the same

line in the division below. The base number may be

1, 10, 100, and so on. Each main division is the same

height, and the number of the divisions needed depends

upon the lowest and the highest numbers to be com-

pared. Thus, if the lowest number in the table of data

to be plotted is 100, and the highest 1,000,000, the chart

would be divided into four main divisions, as follows,

reading from the bottom up

:

1,000,000

100,000

10,000

1,000
"

100

In a ratio chart the base line is never zero. The dis-

tance between the main divisions may be any number of

inches, the number depending upon the degree of accu-

racy required in measuring the scale.

To illustrate the purpose of dividing the chart in this
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way, assume that the spaces between the divisions repre-

senting the scales 10, 100, 1,000, 10,000, 100,000 are

each one inch. It will be seen that a curve rising from

10 to 100 represents a tenfold increase and moves

upward one inch. Or again, suppose the curve moves

from 10,000 to 100,000. This also represents a tenfold

increase and moves just one inch upward. In the first

case the arithmetical difference is 90, while in the latter

case it is 90,000. Nevertheless, the ratio of increase for

the period is 900% in each case.

7. Use of Ratio Charts

Ratio charts have a wider field of utility than differ-

ence charts in that they make possible the comparison of

large numbers with small numbers and vice versa, so

that the relation between them and the percentage of

increase or decrease can readily be seen. That is, magni-

tudes are usually shown instead of unit prices or costs.

Suppose, for example, it is desired to compare the

total pay-roll disbursements over a period of months

with the total hours worked and the average rate of pay

per hour. When comparisons such as this by means of

ratios are desired, the scale of numbers does not mean
dollars, or hours, or cents, but ratios or percentages, and

so one scale answers for all. An increase in the pay-roll

from $100,000 to $110,000 is a 10% increase and would

be represented by the same increase in the vertical move-

ment as an increase from 50 Cents to 55 cents, or 10% in

the wage rate. In order to tell whether the increase in

pay-roll hours is inclined to be greater than that of wage
rates, all that is necessary is to note the angle taken by

the lines. The line which goes up at the sharpest angle
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means that the item is increasing at the fastest rate.

Thus an increase in the number of pay-roll hours may be

accompanied by a decrease in wage rates or vice versa.

Many useful comparisons can be made in this way.

An interesting feature of the ratio charts is that com-

pound interest curves when plotted or drawn on ratio

paper result in straight lines. That is, if the amount of

$1 at 10% compound interest be shown at the end of

each year for, say, ten years, the line which connects

the points would be absolutely straight. The explana-

tion of this fact is that a straight line indicates a fixed

rate per cent of increase or decrease. Assume, for ex-

ample, that an operating expense curve rises through-

out the year in an approximately straight line, and it

is desired to ascertain the per cent of increase each

month. Assume again that the curve starts on January

1 at $10,000 and on February 1 passes through the

$10,100 line. $10,100—$10,000=$100. $100 is 1% of

$10,000. Therefore, the operating expense increased

during January at the rate of 1% and continued at that

rate throughout the year because the line was straight.

On January 1 of the ensuing year the expense would be

$11,268.

8. Illustrative Ratio Charts

The accompanying charts and the statement figures

from which the curves are plotted are taken from the

actual practice of a textile mill. It is interesting to note

and compare the clearness and simplicity of the informa-

tion furnished by the charts with the seeming confusion

and intricacy of the statement of figures.

In studying the charts it should be borne in mind
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that the curves approximately indicate all the figures

shown on the accompanying statement at the close of

each month ; that is, the statement could be reconstructed

from the charts to the nearest unit of 100, 1,000, etc.,

depending upon the division in which the curve is

plotted. For the sake of exactitude and convenience the

precise figures shown on the statement for the last

month under review are entered on the chart shown in

Form 56. As month by month the curve is extended, the

figures of the preceding month are erased and those for

the last period are substituted.

In reading these charts the executive is primarily in-

terested in the curves for the last month and only a

glance is required to ascertain whether operations as a

whole are satisfactory. Form 56, for example, plots the

productive labor and expense for the period. The ex-

ecutive at once sees that the production of the preceding

period has not only been maintained but increased, for

the curve showing the number of yards produced has

risen one-tenth of the space, or 1,000 yds., or an increase

of approximately 1% over the preceding period. On
the other hand, the operating and general office expenses

have bdth dropped approximately one-twentieth of the

space or one-half of 1%. Direct labor and total labor

and expense tend to rise slightly as would be expected

from an increase in production, but the percentage of

their rise is slightly less than the percentage of increase

in the yards produced—a satisfactory condition. The
spaces shown in the ratio charts illustrated are usually

subdivided in practice.

Without going into the discussion of logarithmic

theory, it may be stated here that the ratio chart depends
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on the principles of logarithms. It will be noticed that

in Form 56 lines are interpolated between the main divi-

sions. The placing of these lines is done by referring to

a table of logarithms or by taking the distances from

the scale on an engineer's slide rule. The distances

between the lines are proportional to the logarithms of

the numbers marked on the chart. Paper can be pur-

chased already ruled for making ratio charts.

Form 56 gives the "perspective" view of production

costs to the nearest $100, $1,000 or $10,000, as the case

may be. Form 57 is a difference chart going more into

detail and showing to what element of cost a rise or fall

in the production cost per yard is due. Any violent

fluctuations in the curves of this figure indicate unusual

conditions and call for instant investigation.

The curves of Form 58 are plotted from a cost state-

ment showing the distribution of direct labor and ship-

ping expense for the months to date. On comparing,

for instance, the cost of the examining labor with the

number of yards produced (Form 56), it is found that

production from the beginning of the year to date has

increased more than 100%, whereas the cost of examin-

ing labor has increased less than 75%. The shipping ex-

pense curve reveals violent fluctuations in the expendi-

tures for freight and express, due to bills being held up

for auditing purposes and therefore not always entered

at the end of each month.

The full value of the above charts can, of course, be

appreciated only by the management in control of the

activities which they depict. They serve, however, to

illustrate the simplicity and value of this method of com-

pressing and presenting statistical information.
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REVIEW QUESTIONS

1 . What advantages does the graphic means of presentation have

over ordinary statements?

2. What two types of graphic charts are best adapted to meet the

needs of the cost accountant? What are the advantages and

disadvantages of each type?

8 . For what purpose are difference charts best adapted ? Give two

illustrations.

4 . Upon what principle are ratio charts based ?

5 . Which type of chart is best suited for making comparisons be-

tween pounds produced and cost of production?

6. Which type of chart is best suited for making a comparison of

the hourly earnings of piece-work operators with those of

week workers?

7 . How can one tell what the percentage of increase or decrease is

in a ratio chart without making an arithmetical calculation?

8. If a line for operating expense on a ratio chart is straight^ what

does it indicate?

9. From the data contained in the following table make charts on

ordinary cross-section paper.

Cost per Pound in Cents

Carding

and

Dyeing Picking Spinning Weaving Knitting Finishing

January 3.00c. 2.00c. 8.13c. 22.74c. 13.14c. 13.27c,

February 1.97 1.12 8.28 14.49 8.04 11.12

March 1.92 1.19 7.91 13.92 6.86 8.49

April 1.71 1.51 8.28 15.48 7.67 9.54

May 1.45 1.61 7.47 12.88 6.42 10.65

June 1.75 1.99 7.55 13.76 6.15 10.66

July 1.77 1.80 7.75 13.98 6.30 12.51

August 2.33 2.12 8.84 21.48 7.68 12.13

Sept

.

2.22 2.24 10.16 24.06 8.28 12.05

October 2.14 2.85 10.26 25.33 7.45 13.36

10. From the data contained in the following table prepare a ratio

chart.
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The Star Newspaper

Number of Net Circulation Aver. Net Circ,

Month Papers Printed Revenue per M Papers

January 5,191,233 $33,654 $6

February 4,200,085 47,142 11

March 4,666,063 65,464 12

April 6,049,523 69,624 12

May 6,291,188 64,002 12

June 6,205,762 63,393 12

July 6,234,624 65,486 18

August 4,922,141 66,361 18

September 4,802,616 63,119 18

October 5,507,916 71,208 18

November 6,242,746 68,238 18

December 4,702,274 60,860 18

1 1 . From the data contained in the follovt^ing table prepare a ratio

chart.

The Star Newspaper

Month

Number of Columns

of Advertising

January 1,353

February 1,088

March 1,396

April 1,517

May r; 1,433

June 1,222

July 1,066

August 928

September 1,390

October 2,050

November 1,747

December 1,760

Net

Advertising

Revenue

$78,742

66,237

82,868

93,847

86,818

73,803

63,669

57,643

84,671

136,495

109,213

113,478

Average Revenue

per Column

$58

61

60

61

60

60

60

62

61

62

68

64
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12. From the data contained in the following table prepare a ratio

chart.

The Star Newspaper

Number of Papers Number of lbs.

Printed on Lbs. of Paper Used per M
Month 8-Page Basis Used 8-Page Papers

January 9,427,802 1,214,000 129

February 7,963,124 1,032,000 131

March 10,028,743 1,350,000 135

April 10,713,524 1,416,000 132

May 10,433,271 1,404,000 135

June 9,751,259 1,244,000 128

July 8,956,809 1,172,000 131

August 7,806,503 974,000 123

September 8,873,164 1,142,000 129

October 12,017,490 1,544,000 128

November 11,207,081 1,418,000 128

December 10,497,696 1,818,000 126
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Accident insurance, 238

Account (See also "Accounts,"

"Controlling accounts")

cost of sales, 357

illustrated, 326, 360

"insurance," illustrated, 102

profit and loss, 109

rent, illustrated, 101

journal entry illustrated, 107

work in process, 79, 83

entries, 83

illustrated, 85, 90

journal entry illustrated, 107

process method, 90

production-center system, illus-

trated, 324

textile costs, 369-376, 380-3S9

Accounting,

cost (See "Cost accounting")

stores, 122-141 (See also "Stores")

Accounts (See also "Ledger")

adjustment between actual and

applied expense, 212, 283

chart, 20

Form 19, 20

controlling (See also "Controlling

accounts")

balances, 108

closing, 106-112

departmentalization of, 5, 7, 22

estimated cost system, 354-361

expense, indirect, 95-105, 212, 217,

221, 223, 234-242, 268, 310

(See also "Expense indirect")

chart, 212, 310

Forms, 19, 20, 214-216, 312,313

illustrated, 101-104

journal entries, 106-108

opening, 98

process system, 89, 106-108, 269,

271, 344

production-center system, illus-

trated, 319-323

fixed charges, 234-242 (See also

"Fixed charges")

inventory, 79

process cost system, 86-97, 2(i»,

271, 328, 343-347

classification, 328

closing accounts, 106-108

illustrated, 348-347

Forms, 3^14, 346

production-center system, 310-327

chart, 310

Form, 312, 313

illustrated accounts, 319-326

textile costh, 366-401 (See also

under "Textile costs")

Accrued expense, 98, 100

Adjustments,

between actual and applied ex-

pense, 212, 282-285, 295

flat percentage charge, 284

production-center system, 295

reserve account, 283

between actual and estimated

costs, 359

stores, 139

Administrative expense, 18, 98, 102,

168, 172, 187, 213, 220, 221

(See also generally "Labor, indi-

rect," "Non-productive depart-

ments" )

account illustrated,

textile costs, 396, 397

account, process system, 166, 344

Form, 344

423
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Administrative expense

—

Continued

on distribution sheet, 224, 253,

260

production-center system, 291

account illustrated, 321

standing expense orders, 226

sub-departments, 265

Advertising expense, 217, 220

Analysis (See also "Classification,"

"Schedule")

expense, indirect (See "Expense,

indirect, distribution")

pay-roll (See "Pay-roll")

Analysis sheets,

textile costs (See under "Textile

costs")

Applied rates of expense distribu-

tion, 212, 271-285 (See also un-

der "Expense, indirect; distri-

bution over product")

adjustment between actual and,

212. 282-285. 295

Assembly products, 66

Assets, plant (See "Plant")

Automobile factory,

inventory sheet, 121

Form, 120

B

Balance sheet,

entry of inventory accounts, 79

Bill of material, 135, 304

Forms, 135, 304

Bin tag, 132

Form, 133

Block system of classification, 156

Boiler insurance, 238

Bonus system of wage payment, 204

Books (See "Records")

Breakfast-food factory, 42

Brick manufacturing plant, 46. 50,87,

328-348 (See also under "Proc-

ess cost system")

Building (See "Plant")

Building expense, 236, 237

account illustrated,

production center system, 289,

319

textile costs, 396

Burden (See "Expense indirect")

By-products, 147

Candy factory, cost system, 13

Castings, 50

Catalogue, stores, 161

Cement manufacture, 88, 92

Charges (See "Costs")

Charts,

accounts, 20

Form, 20, 21

production-center system, 310

Forms, 312, 313

elements of selling price, 25

Form, 25

expense accounts, 212

Forms, 19, 20, 214-216

production-center system, 310

Form, 312, 313

graphic, 405-418

advantages, 405

difference, 406-409

Forms, 408, 416

pay-roll, 191

Forms, 192, 193

plotted from statements, 414,

415

ratio, 406, 410-418

Forms, 413, 418

production-center system, 303

Form, 303

accounts, 310

Form, 312, 313

Checking figures, 96

Classification,

accounts, process cost system, 131,

328

expense, indirect, 213
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Classification

—

Continued

invoices, indirect expense, 217

subsidiary ledger, 218

Form, 219

labor, 166-168

labor, indirect, 221

material requisitions, 131, 136

parts, 305

standing expense orders, 229-232,

267

numerical system, 229-232

stores, 122, 138, 153-162 (See also

"Stores classification")

Clay products (See "Process cost

system, brick-making plant")

Cleaning factory, 221, 226

Clock card, 167, 168, 176

Form, 181

Closing,

controlling accounts, illustrated,

106-109

process cost system, 106-109

statement of manufacturing and

profit and loss, 110

work in process account, process

method, 90

Clothing factory, 42

piece-work time record, 185

Form, 186

Cloth manufacture (See "Textile

costs"

)

Combined process and order method

of cost-finding, 48

Commercial accounting, distinct

from cost accounting, 4

Comparison of cost at various peri-

ods, 66

Competition, ignorant, due to in-

correct cost calculation, 6

Compound products, 64-69 ,

Form, 57, 59

Controlling accounts, 77 (See also

"Accounts," "Ledger")

balances, 108

checking figures, 96

closing, illustrated, 106-109

process cost system, 106-109

entries, 81-97

expense, indirect (See "Expense,

indirect, accounts")

finished goods, 79

entries, 85

illustrated, 86

journal entry, illustrated, 108

process method, 91

production-center system, illus-

trated, 325

finished parts, 86

material, 79, 81, 122

entries, 81

estimated cost system, illus-

trated, 359

illustrated, 83

journal entries, illustrated, 106

process cost system, 86

textile costs, 367, 368

pay-roll,

illustrated, 96

journal entry, illustrated, 107

process cost system, 88

production-center system, 323

textile costs, 400

process cost system, 86-95, 346

production-center system, 310-327

chart, 310

Form, 312, 313

illustrated accounts, 319-326

stores (See subheading above,

"Material")

supplies, 122

journal entries, illustrated, 106

process cost system, 88

work in process, 79, 83

entries, 83

illustrated, 85, 90

journal entry, illustrated, 107

process method, 90

closing account, 90

textile costs, 369-376, 380-389 '
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Conversion costs, 88, 92

accounts, 93

distributed over yarn cost, tex-

tile mUl, 376

statement of, 93

Copper smelter, 42

Cost,

conversion (See under "Costs")

prime, 16

total, 16, 25

Cost accounting,

breakfast-food factory, 42

brick manufacture, 46, 50, 87

illustrated system, 328-348

candy factory, 13

clothing factory, 43, 185

Form, 186

combined job order and process

system, 48 (See also "Textile

costs")

compound products, 54-69

copper smelter, 42

definition, 3

distinct from conunercial, 4

efficiency, standards laid down
by, 5, 7

estimated cost system, 63-65, 349-

362

flouring mill, 43

foundries, 50, 147, 261

Form, 51

functions of, 6-11

hat factory, 65

Form, 57

ice factory, 12

illustrated systems, 301-401

importance of, 3

inventories, perpetual, maintained

by, 5, 9

Job order system, 13, 41, 47-52

production-center, 98

production-center, illustrated,

electrical goods, 301-327

records, 29

textile costs, illustrated, 363-401

multiple parts products, 66

"needle" industries, 65

paper mill, 43

patterns, 62

perplexities of, 13

printing plant, 33, 42, 182

Form, 32

process cost system, 12, 43-49,

86-95

brick manufacturing, 46, 50, 87

brick manufacturing, illustrated,

328-348

textile costs, illustrated, 363

profits of diflFerent lines indicated

by, 5, 6

shoe factory, 68, 63

Form, 59, 60

shows profit and loss, 4

simple products, 41-53

stock products, 48

trading concern, 25, 74

twine factory, 42

uniform system, 12

when necessary, 11

yarn spinning, 46, 47 (See also

"Textile costs")

Cost accounts (See "Accounts")

relation between general ledger

and, 73

Cost distribution, manufacturing,

process system, 92

Cost-finding (See "Cost account-

ing")

Cost ledger, 76 (See also "Cost

sheets")

process system, 328, 343-348

Forms, 344, 346, 348

summary, process system, 347

Form, 348

Cost of goods sold account, 367

illustrated, 326, 360

Cost period, short, 10, 22

coinciding with pay-roll period,

23
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Cost records, 29 (See also "Rec-

ords")

Cost sheets, 30, 38, 55, 76 (See also

"Cost ledger")

Forms, 39, 57

material recorded on, 131

proof of, 132

production-center system, 308

Form, 309

record of stores issued, 138

requisitions posted to, 306

Cost summary,

process cost system, 347

Form, 348

Costs (See also "Cost accounting")

comparison of, at various periods,

66

conversion, 88, 92

accounts, 93

distributed over yarn cost, tex-

tile mUl, 376

statement of, 93

departmentalization of all, proc-

ess cost system, 95

estimated (See "Estimated cost

system")

estimated material, 63

labor (See also "Labor")

direct, 18

indirect, 18

making and selling, chart, 25

material (See also "Material")

direct, 17

indirect, 17 (See also "Sup-

plies")

prices fixed by, 5, 6

Cotton mill, 43, 91

spinning, 46, 47 (See also "Tex-

tile costs")

production report, weekly, 44, 45

Form, 45

Coupon production order, 58

Form, 59, 60

Day-rate method of wage payment,

164

disadvantages of, 195-197

Decimal system of stores classifica-

tion, 156

Defective work, 146

Deferred expense (See "Prepaid

expense")

Departmental classification of stores,

process system, 131

Departmentalization of accounts, 6,

7, 22

Departments,

administrative (See also "Adminis-

trative expense")

sub-departments, 265

distribution of indirect expense

over (See under "Expense, in-

direct")

non-productive, 102, 2G8 (See

also "Administrative expense,"

"Building expense," "Power
plant expense," "Stores de-

partment expense")

distribution of indirect ex-

pense, 99, 103, 107, 257-270

sub-departments, 265-268

ofHce (See "Administrative ex-

pense")

power plant (See "Power plant

expense")

process cost system (See "Proc-

ess cost system")

productive,

expense, indirect, 212

expense, indirect, account illus-

trated, 104

expense, indirect, distribution

over, 99, 103, 104

purchasing, 116, 124

service (See subheading above,

"Non-productive" )
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Departments

—

Continued

shipping expense, 393

chart, graphic, 417

Form, 418

stores (See "Stores")

sub-,

non-productive, 265-268

productive (machine groups),

278, 287, 301 (See also "Ma-
chine rate method of distrib-

uting expense over product")

Depreciation, 98, 100, 244-252 (See

also generally "Fixed charges")

account, 223

auxiliary equipment, 24G

journal entry, illustrated, 107

machinery, 290

obsolescence, 245

production-center system, 290

rates, 247

schedule, 224, 234, 249, 253

Form, 250, 251

sub-departments, 266

textile costs, 397, 398

Dewey decimal system of classifica-

tion, 156

Difference charts, 406-409

Forms, 408, 416

Differential piece-work method of

wage payment, 200

Direct expense, 18

Direct labor, 18 (See also "Labor,"

"Pay-roll")

chart, graphic, 407-417

Forms, 408, 413, 416, 418

Distribution of costs direct to prod-

uct, process cost system, 44, 92

Distribution of expense (See "Ex-

pense, indirect")

Drafting expense account, illus-

trated, 326

Efficiency, standard of, laid down

by cost accounting, 5, 7

Electrical goods factory, illustrative

production-center system, 301-

327

Electricity expense, 233, 239 (See

also generally "Fixed charges,"

"Light and heat")

Employer's liability insurance, 238

Engineering plant, expense distribu-

tion, 260

Equipment, 213, 217, 222

depreciation, 244-252

Estimated cost system, 63-65, 349-

362

accounts illustrated, 359, 360

adjustment between actual and

estimated costs, 359

basic principles, 352

closing inventory, 356

computing estimates, 353

conditions necessary for, 350, 351

cost of goods sold account, 357

illustrated, 360

factory ledger, 358

opening inventory, 354

Estimated material costs, 63, 149

Estimated supplies on job, unusual

method, 222

Expense, direct, 18

Expense, indirect, 18, 83

"account,"

estimated cost system, 360

accounts, 98-105, 212, 217, 221, 223,

234-242, 268, 310

chart, 212, 310

Forms, 19, 21, 214-216, 312,

313

illustrated, 101-104

journal entries, 106-108

opening, 98

process cost system, 89, 106-

108, 269, 344

production-center system, illus-

trated, 319-323

reserve account, 283
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Expense, indirect

—

Continued

accounts

—

Continued

textile costs, 367, 393-399 (See

also under "Textile costs")

accrued expense, 98, 100

adjustment between actual and

applied, 212, 282-285, 295

flat percentage charge, 284

production-center system, 295

reserve account, 283

administrative expense, 18, 98,

102, 168, 172, 187, 213, 220,

221 (See also generally sub-

heading below, "Labor, indi-

rect")

on distribution sheet, 224, 253,

260

process cost system, 166, 344

Form, 344

production-center system, 291,

821

standing expense orders, 226

sub-departments, 265

textile costs, 396, 397

advertising, 217, 220

analysis, extent of, 211

applied (See subheading below,

"Rates of distribution, predeter-

mined")

building expense, 2{J6, 237

production-center system, 289,

319

textile costs, 395

chart, 212, 310

Forms, 19, 21, 214-216, 312,

313

graphic, 407-415

Forms, 408, 413, 416, 418

classification of, 18, 21, 213

classification of invoices, 217

subsidiary ledger, 218

Form, 219

depreciation, 98, 100, 244-252 (See

also generally subheading be-

low, "Fixed charges")

account, 223

auxiliary equipment, 246

journal entry, illustrated,

107

machinery, 290

obsolescence, 245

production-center system, 290

rates, 247

schedule, 224, 234, 249, 253

Form, 250, 251

schedule, textile costs, 397,

398

sub-departments, 266

distribution, 36, 98, 212, 213, 225,

253-286

chart, 212

Form, 214-216

non-productive departments ex-

pense, 257-270

procedure outlined, 98, 212

process cost system, 89, 271

direct to product, 44, 92

sources for charges, 224, 253

distribution over departments, 99,

103, 104

sub-departments, 265-268

distribution over product, 98, 213,

225, 271-286

adjustment between actual and

applied expense, 212, 282'

285

flat percentage charge, 284

reserve account, 283

machine-rate method, 272, 277-

279, 287-298, 301-327 (See

also "Machine-rate method")

material cost method, 272, 281

percentage of labor method,

272-276

prime cost method, 272, 281

productive-hour method, 272,

275-277

rates, predetermined, 42, 212,

271-285

sold-hour method, 272, 279
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Expense, indirect

—

Continued

distribution sheet, 29, 36, 38, 253-

270

Forms, 37, 264, 265, 268, 269,

262, 263

administrative expense, 260

depreciation (See subheading

above, "Depreciation sched-

ule")

fixed charges (See subheading

below, "Fixed charges sched-

ule")

power plant, 260

standing orders and supplies

requisitions distributed on,

224

statement of expenses, produc-

tion-center system, 308

Form, 307

stores department expense, 260,

264

stores department expense ap-

plied direct to material,

268

sub-departments, 265-268

electricity, 233, 239 (See also sub-

headings below, "Fixed charges,"

"Light and heat")

equipment, 213, 217, 222

estimated cost system (See "Esti-

mated cost system")

fixed charges, 213, 217, 233-243

(See also "Fixed charges")

"account" illustrated, produc-

tion-center system, 320

schedule, 224, 233, 253

Form, 235

schedule, process system, 341

Form, 342

schedule, sub-departments, 266

gas, 213, 233, 239 (See also

generally subheadings "Fixed

charges," "Light and heat")

"general expense account,"

textile costs, 396

insurance, 98, 100, 213, 217, 233,

238 (See also generally

subheading above, "Fixed

charges")

account illustrated, 102

journal entry illustrated, 107

production-center system, 290

textile costs, 399

interest on investment, 240 (See

also generally subheading above,

"Fixed charges")

journal entries illustrated, 106-

108

labor, indirect, 166, 168, 213, 220,

226-232

accounts, 221

administrative (See subheading

above, "Administrative ex-

pense")

chart, graphic, 191

Form, 193

classification, 221

inspection, 226

repairs to machinery, 221, 226

standing expense orders, 224,

226-232

ledger, subsidiary, 218, 266, 267

Form, 219

estimated cost system, 358

process cost system, 343

Form, 344

light and heat, 226, 394 (See also

subheadings above, "Elec-

tricity," "Gas")

account illustrated, production-

center system, 320

account illustrated, textile costs,

394

machine-rate method of dis-

tribution (See "Machine-rate

method")

machinery, 213, 217, 222 (See also

"Machine-rate method")

depreciation, 244-252, 290

expense account, 296, 323
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Expense, indirect

—

Continued

machinery

—

Continued

insurance, 290

power expense, distribution, 260

taxes, 290

non-productive departments (See

"Administrative expense,"

"Building expense," "Power
plant expense," "Stores de-

partment expense")

accounts, 102, 268

chart, 212

Form, 216

distribution of expense, 99, 103,

104, 257-270

sub-departments, 266-268

office (See subheading above,

"Administrative expense")

account, textile costs, 397

"overhead" account, illustrated,

104

plant assets, 213, 217, 222

plant ledger, 220

power expense,

textile costs, 394

power plant expense, 98, 99, 102

account, 217

account, illustrated, 103

journal entry, illustrated, 107

on distribution sheet, 260

process cost system, 344

production-center system, 289

290, 319

prepaid expense, 98, 101, 217

production-center system (See

"Machine-rate method")

productive departments, 103-105,

212

account illustrated, 104

chart, 212 ,

Form, 214, 215

distribution of expense over,

99, 103, 104 (See also sub-

heading above, "Distribu-

tion")

journal entry, illustrated, 107

purchase journal, 213, 217, 224,

253

rates of distribution, predeter-

mined, 42, 212, 271-285

records, 224 (See also individual

subheadings)

rent, 98, 100, 233, 236, (See also

generally subheading above,

"Fixed charges")

account illustrated, 101

journal entry, illustrated, 107

production-center system, 289

reserve account, 283

standing expense orders, 31, 224,

226-232

classification, 227, 229-232

distribution sheet, 224

distribution, sub-departments,

266

list of numbers, 227, 229

Form, 230

time tickets, 227

Form, 228

statement of, production-center

system, 308

Form, 307

stores department expense, 98,

102

account, 217

account, illustrated, production-

center system, 321

applied direct to material, 268,

297, 302

on distribution sheet, 260, 264

sub-departments, 266

stores, incurred before receipt,

160

stores ledger, 218

sub-departments, 265-268 (See

also "Machine-rate method")

supplies, 17, 213, 217, 221, 226-232

account, 81, 122

charged direct, unusual method.
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Expense, indirect

—

Continued

supplies

—

Continued

included in term "stores," 23

journal entries, illustrated, 106

posting from stores issued book,

138

process cost system, 88

production-center system, 291,

325

requisitions, 224, 253

standing expense orders, 224,

226-232

Form, 230

taxes, 98, 100, 213, 233, 238 (See

also generally subheading

above, "Fixed charges")

account, illustrated, textile

costs, 399

journal entry, illustrated, 107

machinery, 290

production-center system, 290

telephone, 213, 233 (See also

generally subheading above,

"Fixed charges")

tools,

production-center system, 291,

322

water, 233, 239 (See also gener-

ally subheading above "Fixed

charges")

Extractive industries, 91 (See also

"Process cost system, brick-

making plant")

Factory, • ^

ledger, 76

controlled by general ledger, 74

estimated cost system, 358

process cost system, 328, 343-348

Forms, 345, 346, 348

records (See also "Records")

controlled by general ledger, 74

Finished goods, 40

account, 79

illustrated, 86

journal entry, illustrated, 108

process cost system, 91

production-center system, illus-

trated, 325

textile costs, illustrated, 391,

392

definition, 24

inventory or record, 75, 76

ledger, 77

Form, 78

Finished parts (stores), 67,

account, 86

definition, 24

Fiscal year as cost period, 22

Fixed charges, 213, 217, 233-252

"account," illustrated, production-

center system, 320

building expense, 236, 237

production-center system, 289,

319

textile costs, 395

depreciation, 98, 100, 244-252

account, 223

auxiliary equipment, 246

journal entry, illustrated, 107

machinery, 290

obsolescence, 245

production-center system, 290

rates, 247

schedule, 224, 234, 249, 253

Form, 250, 251

schedule, sub-departments, 266

schedule, textile costs, 397, 398

electricity, 233, 239 (See also gen-

erally subheading below, "Light

and heat")

gas, 213, 233, 239 (See also gen-

erally subheading below, "Light

and heat")

insurance, 98, 100, 213, 217, 233,

238

account, illustrated, 102
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Fixed charges

—

Continued

insurance

—

Continved

journal entry, illustrated, 107

production-center system, 290

textile costs, account illus-

trated, 399

interest on investment, 240

light and heat, 226, 394 (See also

subheadings above, "Electric-

ity," "Gas")

rent, 98, 100, 233, 236

account, illustrated, 101

journal entry, illustrated, 107

production-center system, 289

schedule, 224, 233, 253

Form, 235

process system, 341

Form, 342

sub-departments, 266

taxes, 98, 100, 213, 233, 238

journal entry, illustrated, 107

production-center system, 290

textile costs, account illustrated,

399

telephone, 213, 233

water, 233, 239

Fixed rate of expense distribution

(See "Rates of expense distri-

bution")

Flour mill, 43, 87, 92

Fluctuations,

prices of stores, 142

weight or volume of material, 144

Foundry, 50

defective castings, 147

expense, 261

production order, 50

Form, 51

stores classification, 154

Freight expense, stores, 150

Gantt systan of wage payment, 204

Gas expense, 213, 233, 239 (See

aiso generally "Fixed charges,"

"Light and heat")

"General expense account," illus-

trated,

textUe costs, 396

General ledger (See "Ledger")

Goods, finished (See "Finished

goods")

Goods in process (See "Work in

process")

Graduated premium system of wage
pa>Tnent, 206

Graphic charts (See "Charts")

H
Hat factory, 55

Form, 57

Hauling expense, stores, 150

Heat and light (See "Light and

heat")

Ice factory, cost system, 12

Idle time, machines, 295

Illustrative systems (See xmder

"Cost accounting")

Indirect expense (See "Expense, in-

dirc-ct")

Indirect labor (See "Labor, indi-

rect")

Indirect material (See "Supplies")

Inspection expense, 226

Insurance, accident, 238

Insurance expense, 98, 100, 213, 217,

233, 238 (See also generally

"Fixed charges")

account, illustrated, 102

journal entry, illustrated, 107

textile costs, 399

boiler, 238

fire, 238

production-center system, 290

Interest on investment, 240 (See

also generally "Fixed charges")
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Inventory,

controlling accounts, 79

finished goods, 75, 76

perpetual,

advantages, 10 '

cost accounting maintains, 6, 9

necessity for, 76

raw material, 76

sheet, 121

Form, 120

stores, 118

physical, 10, 121

sheet, 121

Form, 120

work in process, 74

Investment, interest on, 240

Invoices, classification of, indirect

expense, 217

subsidiary ledger, 218

Form, 219

Jewelry manufacturing concern, 350

Job cost sheets (See "Cost Sheets")

Job order system, 13, 41, 47-52

(See also "Cost accounting")

Journal,

entries,

controlling accounts, illustrated,

106-108

production-center system, 311,

314-318

purchase, 122, 130

expense, indirect, 213, 217, 224

posting to general ledger, 130

process cost system, 339

Labor, 165-208,

account, illustrated, 95

estimated cost system, 359

journal entry, illustrated, 107

account, process cost system, 89

classification, 167, 168

cost period different from pay
period, 172

direct, 18

chart, graphic, 407-417

Forms, 408, 413, 416, 418

indirect (See "Labor, indirect,"

below)

m.ethods of distributing expense

over product based on, 272-282

pay-roll (See "Pay-roll")

piece-work basis, 169-171

production-center system, 306

records, 165-194

accuracy essential, 165

process cost system, 166

purposes, 166

time basis, 169

process cost system, 167

time records (See "Time records")

wage systems, 169 (See also

"Wage systems")

Labor, indirect, 18, 166, 168, 213,

320, 226-232

accoimts, 221

administrative (See "Adminis-

trative expense")

chart, graphic, 191

Form, 193

classification, 221

inspection, 226

repairs to machinery, 221, 226

standing expense orders, 31, 224,

226-232

classification, 227, 229-232

distribution, 224

distribution, sub - departments,

266

list of numbers, 227, 229

Form, 230

time tickets, 227

Form, 228

Ledger (See €ilso "Accounts")

controlling accounts (See "Con-

trolling accounts")
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Ledger

—

Continued

expense, 218, 266. 267

Form, 219

factory or cost, 76 (See also •'Cost

sheets")

controlled by general ledger, 74

estimated cost system, 358

process cost system, 90, 328,

343-348

Forms, 345, 346, 348

general,

"account," 360

relation between cost accounts

and, 4, 73

plant, 220

stock (finished goods), 77

Form, 78

stores, 76-78, 81, 119, 126, 218

Form, 78, 128, 129

control of, 130

discrepancies, 139

posting from stores received

book, 126, 130

process cost system, 88

Letter code of classification, 155,

159

standing expense orders, 267

Light and heat, 226, 394 (See also

"Electricity," "Gas"; also gen-

erally "Fixed charges")

account, illustrated,

production-center system, 320

textile costs, 394

Lumber industry, charges applied

to raw materiali 150

M
Machine-rate method of distribu-

ting expense over product, 272,

277-279, 287-298, 301-327

accounts, 310-327

chart, 310

Form, 312, 313

illustrated, 319-326

chart of procedure, 303

Form, 303

cost sheet, 308

Form, 309

departmental division into pro-

duction centers, 98, 278, 287,

301

illustrative system, 301-327

journal entries, 311, 314

illustrated, 314-318

labor cost, 306

machine expense account, 296

material cost, 306, 309

parts classification, 305

production orders, 305

rates,

administrative expense, 291

building expense, 289

charging, 293

checking, 294

computing, 288-293

depreciation charge, 290

insurance charge, 290

power plant expense, 289, 290

rent, 289

repairs expense, 291

schedule of , 292

supplementary, for idle time,

295

supplies, etc., expense, 291

taxes charge, 290

tools expense, 291

statement of expenses, 308

Form, 307

stock list, 304

Form, 304

Machinery, 213, 217, 222 (See also

"Machine-rate method of dis-

tributing expense")

depreciation, 244-252, 290

expense account, 296

illustrated, 323

insurance, 290

power expense, distribution, 260

taxes, 290
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Maintenance of buildings (See

"Building expense")

Manufacturing account (See "Work
in process account")

Manufacturing and profit and loss

statement, 109

Material, 17, 115-162 (See also

"Stores," "Supplies")

account, 79, 81, 86, 122

entries, 81

estimated cost system, illus-

trated, 359

illustrated, 83

journal entries, illustrated, 106

production-center system, illus-

trated, 324

textile costs, 367, 368

bill of, 135

Form, 135

costs,

estimated, 63

process method, 86

estimated cost, 63-65, 149 (See

also "Estimated cost system")

included in term "stores," 23

indirect, 17 (See also "Supplies")

inventory or record, 76

parts classification, 305

record on cost sheets, 131, 306

proof of, 132

records, 76 (See also "Stores")

requisitions, 29, 55, 133

Forms, 34, 57, 134

analysis, 226

classification, 131, 136

parts, 67

posting to general ledger, 131,

136

process cost system, 134

production-center system, 306

purposes of, 134

record on stores ledger, 127, 306

summarized in stores issued

book, 131

supplies, on distribution sheet,

224, 253

when impracticable to use,

148

sheet, 135

Form, 135

stock list, 135, 304

Form, 135, 304

stores department expense ap-

plied direct to, 268, 297, 302

Material cost method of distribut-

ing expense over product, 272,

281

Mechanical time card, 167, 168, 176

Form, 181

Mercantile business, costs, 24

Messenger service, 221 (See also

general subject of "Labor, in-

direct")

Methods of cost accounting (See

"Cost accounting")

Methods of distributing expense

over product (See "Expense in-

direct, distribution over prod-

uct")

Mining, 91, 328 (See also "Brick-

making")

Mnemonic system of stores classifi-

cation, 159

Monthly reports of production, 336

Form, 337

N

"Needle" industries, estimating

costs in, 65

Non-productive departments (See

also "Administrative expense,"

"Building expense," "Power

plant expense," "Stores depart-

ment expense")

accounts, 102, 268

distribution of indirect expense,

99, 103, 104, 257-270

sub-departments expense, 265-

968
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Non-productive departments

—

Cont.

expense, indirect,

chart, 212

Form, 216

Non-productive labor (See "Labor,

indirect")

Notions manufacturing concern, 350

Number, order, 33

Numerical classification sj'stem, 156

standing expense orders, 229-232,

267

list, 227, 229

Form, 230

Obsolescence, 245

Of&ce expense (See also "Adminis-

trative expense")

account illustrated, textile costs,

397

Operating departments (See also

"Productive departments")

subdivided into production cen-

ters, 278, 287, 301

Order method of cost-finding, 13,

41, 47-52 (See also "Cost ac-

counting" )

entries in controlling accounts,

81-86, 95, 96

Orders,

production, 29, 50, 55, 306

Forms, 32, 51, 57

authorization of, 32

Form, 32

combination, 55

Form, 57

cost sheets (See "Cost sheets")

coupon, 58

Form, 59, 60

numbering, 33

parts product, 67

process cost system, 138

Form, 137

sources of, 31

summary of stores issued, 138

replacement, 146

standing expense (See "Standing

expense orders")

Overhead (See "Expense, indirect")

Overtime, effect on expense distri-

bution rates, 282

Paper mill, 43, 50

Parts,

account illustrated, production-

center system, 324

as stores, 115

classification, 306

finished, 67

account, 86

definition, 24

when "stores" and when "stock,"

24

I*arts product, 66

Pattern costs, 52, 261

Pay-roll, 167, 168, 172, 187-193, 339

(See also "Labor, indirect")

Forms, 188-190, 340

account, 89, 94

process cost system, 89

account, illustrated, 95, 107

journal entry, illustrated, 107

production-center system, 323

textile costs, 400

analysis, 172, 226

charts, graphic, 190

Forms, 192, 193

cost period different from pay
period, 172

period, coinciding with cost per-

iod, 23

process cost system, 88, 339

Form, 340

sources of data, 36

Pay systems (See "Wage systems")
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Percentage of labor method of dis-

tributing expense over product,

272-275

Period, cost (See "Cost period")

Perpetual inventory (See "Inven-

tory")

Physical inventory of stores, 121

Piece-rate method of wage payment,

differential piece-rate method, 200

straight method, 197-200

fixing rate, 198

Piece-work, 169-171

chart, graphic, 191

Form, 192

pay-roll, 187

Form, 188

time card, 184

Forms, 184, 186

coupons, 186

Form, 186

Plant,

assets, 213, 217, 222

building expense (See "Building

expense")

depreciation (See "Depreciation")

Power expense,

account, illustrated

textile costs, 394

Power plant expense,

account, 217

account, illustrated, 103

journal entry, illustrated, 107

on distribution sheet, 260

process system, 344

production-center system, 289,

290, 319

account, illustrated, 319

Premium system of wage payment,

202

graduated method, 206

Prepaid expense, 98, 101, 217

Prices,

selling, fixed by cost accounting,

6, 6

stores, 123, 128

fluctuations in, 142

Prime cost, elements of, 16

Prime cost method of distributing

expense over product, 272, 281

Printing plant, 42

daily time sheet, 182

Form, 183

production order, 33

Form, 32

Process cost system, 12, 43-49, 86-

95, 328-348

account classification, 328

accounts, 271

brick-making plant, 46, 50, 87,

328-348

accounts, 328, 343-347

Forms, 344, 346

administrative expense account,

344

Form, 344

brick production record, daily,

334

Form, 334

brftken brick record, daily, 335

Form, 335

broken brick record, monthly,

336

Form, 337

cost-estimating for special

orders, 329, 330

cost ledger, 328, 343-348

Forms, 345, 346

cost ledger summary, 347

Form, 348

drawing report, 332

Form, 333

fixed charges schedule, 341

Form, 342

kiln record, 337

Form, 338

pay-roll, 339

Form, 340

power plant expense, 346

purchase journal, 339
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Process cost system

—

Continued

brick-making plant

—

Continued

setting report, 332

Form, 333

time ticket, 179, 331

Form, 180

cement plant, 87

classification of stores, 131

closing controlling accounts, 90,

106-108

combined with order system, 48

compared with order system, 95

cost ledger, 90

defined, 41

distribution of costs direct to

product, 92

distribution of expense, over

product, 271

distribution of manufacturing

costs, 92

entries in controlling accoimts,

86-96

expense, indirect,

accounts, 89, 106-108, 269, 344

distribution, 89, 271

distribution direct to product,

44, 92

flour mill. 87

journal entries, illustrated, 106-

108

labor, 88, 94, 165

account, illustrated, 95

records, 166

time basis of payment, 167

material cost, 86

material requisitions, 134

pay-roll, 339

Form, 340

account, 89

analysis, 172

production reports, 43

Form, 46

purchase journal, 339

stores classification, 131

stores issued book, 138

stores ledger, 88

supplies account, 88

textile costs, 363 (See also "Tex-

tile costs")

textile costs, illustrated, 368

work in process account, 89

closing, 90

illustrated, 90

Product,

distribution of expense over, 98,

213, 225, 271-286 (See also un-

der "Expense, indirect")

Production-center method of distrib-

uting expense (See "Machine-

rate method")

Production chart, graphic, 415

Form, 413

Production orders (See "Orders")

Production reports, 44, 332-339

Forms, 45, 333-335, 337, 338

sununary,

daily, 337

Form, 338

monthly, 336

Form, 337

weekly, 44

Form, 45

Productive departments,

indirect expense, 212

chart, 212

Form, 214, 215

distribution over departments,

99, 103, 104 (See also "Ex-

pense, indirect, distribution")

indirect expense account,

illustrated, 104

journal entry, illustrated, 107

productive - center sub - depart-

ments, 278, 287

Productive-hour method of distrib-

uting expense over product,

272, 275-277

Profit and loss account, 109

Profit or loss shown by cost ac-

counting, 4
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Profits of diflFerent lines,

cost accounting indicates, 6, 6

Purchase journal, 81, 122, 130

expenses, Indirect, 213, 217, 224,

253

posting to general ledger, 130

process system, 339

Purchase order, 124

Purchasing department, 116, 124

Rates, depreciation, 247

Rates of expense distribution over

product, 42, 212, 271-285

adjustment between actual and

pplied expense, 212, 282-285,

295

flat percentage charge, 28-4

reserve account, 283

machine-rate method, 272, 277,

279, 287-298, 301-327 (See also

"Machine-rate method")

material cost method, 272, 281

percentage of labor method, 272-

275

prime cost method, 272, 281

process system, 271

productive-hour method, 272, 275-

277

sold-hour method, 272, 279

Ratio charts, 406, 410-418

Forms, 413, 418

Raw material (See "Material")

Records,

cost, 29

cost sheets, 30, 38, 76 (See also

"Cost ledger")

Forms, 39, 57

material recorded on, 131

production-center system, 308

Form, 309

record of stores issued, 138

requisitions posted to, 306

expense, indirect, 224 (See also

individual headings throughout

index)

inventory sheet, 121

Form, 120

labor, 165-194 (See also "Labor")

process cost system (See "Process

cost system")

reports (See "Reports")

stores, 115, 118-141 (See also

"Stores records")

time (See "Time records")

Register, voucher (See "Purchase

journal")

Rent, 98, 100, 233, 236 (See also

generally "Fixed charges")

production-center system, 289

Rent expense,

account, illustrated, 101

journal entry, illustrated,

107

Repairs,

machinery, 221 (See also general

subject of "Labor, indirect";

production-center system, 291

standing expense orders, 226

Repair shops, records in, 30

Replacement order, 146

Reports (See also "Statements")

material used, 148

production (See "Production re-

ports")

time (See "Time records")

Requisitions (See "Material requisi-

tions")

Reserve for expense account, 283

Return of material to vendor,

139

Rope making, 50

Salaries (See "Labor," "Pay-roll")

Schedule (See also "Analysis")

depreciation, 224, 234, 249, 253

Form, 250, 251

textile costs, 397, 398



INDEX 441

Schedule

—

Continued

fixed charges, 224, 233, 253

Form, 235

process system, 341

Form, 342

Scheduling work in departmentu,

for even capacity, 62

Scrap, 147

Selling price,

cost accounting fixes, 5, 6

elements of, 25

Form, 25

Service departments (See "Admin-
istrative expense," "Power plant

expense," "Stores department

expense")

Sheets,

cost (See "Cost sheets")

expense distribution (See "Ex-
pense, indirect, distribution

sheets")

Shipping department, account illus-

trated, textile costs, 393

Shipping expense,

chart, graphic, 417

Form, 418

Shoe factory,

day's work sheet, 62

estimated cost of material, 149

estimated costs in, 63

shoe tag, 58

Form, 59, 60

Soap factory, by-products, 148

Sold-hour method of distributing

expense over product, 272, 279

Spinning mill, 46 (See also "Textile

costs"

)

weekly production report, 44, 45

Form, 45

Spoilage of material, 146

Standing expense orders, 31, 224,

226-232

classification, 227, 229-232

distribution, 224

sub-departments, 266

numbering, 229

list of, 227, 229

Form, 230

time tickets, 227

Form, 228

Statements,

expenses, production-center sys-

tem, 308

Form, 307

manufacturing and profit and
loss, 109

monthly, 23

pay-roll, 190

statistical, 405, 414

Statistical charts (See "Charts,

graphic")

Steel industry, charges applied to

raw material, 150

Stock, 40 (See also "Material,"

"Stores")

ledger (finished goods), 77

Form, 78

list, 135, 304

Forms, 135, 304

Stores (See also "Material," "Sup-

plies")

account,

illustrated, 83

journal entries, illustrated, 106

accounting, 122-141

accuracy essential, 123

adjustments, 139

arrangement, 117

bill of material, 135

Form, 135

bin tag, 132

Form, 133

by-products, 147

charges applied to raw material,

150

classification, 122, 138, 153-162

advantages, 154

basis for system used, 160

"block" system, 166

catalogue, 161
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Stores

—

Continued

classification

—

Continued

combination of letters and

numbers, 156, 160

Dewey decimal system, 156

letter system, 155, 159

mnemonic system, 169

numerical system, 155

symbols used, 154

controlling account, 81, 122

defective work, 146

definition, 23, 115

department, arrangement, 117

department expense, 98, 102 (See

also generally "Non-product-

ive departments")

accoimt, 217

account illustrated, production-

center system, 321

applied direct to material, 268,

297, 302

on distribution sheet, 260, 264

sub-departments, 266

estimated quantity, 149

expense, incurred before receipt,

150

finished parts, 24, 67, 86

fluctuations in weight or volume,

144

inventory, 118

perpetual, 9, 10

physical, 121

sheet, 121

Form, 120

issued,

check on, 131-133

issued book, 131, 136

Form, 137

control of, 131

posting to general ledger, 136

requisitions sunmiarized in, 131,

136

keeper, 118

ledger, 76-78, 81, 119, 126, 218

Forms, 78, 128, 129

control of. 130

discrepancies, 139

posting from stores received

book, 126, 130

process cost system, 88

prices, 123, 128

estimated, shoe factory, 149

fluctuations in, 142

purchase order, 124

purchasing department, 116, 124

received book, 124

Form, 125

agreement with purchase jour-

nal, 130

posting to stores ledger, 126,

130

record on cost sheets, 131

proof of, 132

records, 115, 118-141

requisitions (See "Material requi-

sitions")

returned, 138

scrap, 147

shrinkage adjustment on books,

140

spoilage, 146

supplies (See "Supplies")

used, report of, 148

waste, 142, 145

adjustment on books, 140

before use of stores, 150

Sub-departments,

non-productive, 265-268

productive (machine groups), 278,

287, 301 (See also "Machine-

rate method of distributing ex-

pense over product")

Subsidiary ledgers (See "Ledger")

Summary,
cost, cost ledger, process cost sys-

tem, 347

Form, 348

daily work sheet, 62
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Summary

—

Continued

production,

daily, 337

Form, 338

monthly, 336

Form, 337

weekly, 44

Form, 45

time tickets, 171, 173, 177

Sundry expense account, 291, 322

Supplies, 17, 213, 217, 221, 226-232

account, 81. 122

journal entries, illustrated, 106

process cost system, 88

charged direct, unusual method,

222

included in term "stores," 23

posting from stores issued book,

138

production-center system, 291

account, illustrated, 325

requisitions, 224

on distribution sheet, 224, 253

standing expense orders, 224, 226-

232

Form, 230

System, cost (See **Cost account-

ing")

T
Task system of wage payment, 204

Taxes expense, 98, 100, 213, 233, 238

(See also generally "Fixed

charges")

account, illustrated,

textile costs, 399

journal entry, illustrated, 107

production-center system, 290

Telephone expense, 213, 233 (See

also generally "Fixed charges")

Textile costs, 43, 91, 363-401

analysis sheets,

cost of cloth knit, 387, 388

cost of cloth woven, 381, 384,

385

cost of mixes, 372, 373

cost of yarn carded and spun,

378, 379

finished cloth, 387, 390

conversion cost distributed over

yarn cost, 376

depreciation schedule, 397, 398

dyeing and finishing, 366

expense accounts, indirect, 367,

393-399

boarding house, 396

building expense, 395

"general expense," 396

insurance, 399

light, heat, and power, 394

office expense, 397

taxes, 399

finished cloth account, 391, 392

fluctuations in weight and volume

of material, 144

knitting process, 364

non-productive departments, 366

accounts, 393-399

operating departments, 366

pay-roll account, 400

raw material account, 367

shipping expense account, 393

spinning, 46, 47

production report, weekly, 44, 46

Form, 45

waste account, 367

weaving process, 364

work in process accounts,

dye house, 369, 370

knitting, 385, 386

mixes, 369, 371

weaving, 380-383

wet and dry finishing, 387, 389

yarn, 374-376

yarn spinning, 46, 47, 364

Tickets, time (See under "Time

records")

Time,

basis of wage payment, 169

clock, 176, 179

"in and out," 167
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Time records,

daily time sheet, 176, 182

Form, 183

pay-roll, 167, 168, 172, 187-193, 339

Forms, 188-190, 340

analysis sheet, 172, 226

charts, graphic, 190

Forms, 192, 193

cost period different from pay

period, 172

non-productive labor, 187

process cost system, 88, 339

Form, 340

sources of data, 36

statements, 190

production-center system, 306

time clock card, 167, 168, 176

Form, 181

time tickets, 29, 35, 167-182, 331

Forms, 35, 178, 180

checking, accuracy of, 169, 173

lost time, 175

piece-work, 170, 184

Forms, 184, 186

piece-work, coupons, 185

Form, 186

standing order, 227

Form, 228

summary, 171, 173, 177

Tools expense,

production-center system, 291

account illustrated, 322

Total cost, elements of, 16, 25

Trading costs, 24, 74

Twine factory, 42, 91

U
Underwear factory, 187

Form, 188

Uniform cost system, 12

Up-keep of buildings (See "Build-

ing expense")

W
Wage systems, 169

bonus system, 204

day-rate method,

advantages of, 195-197

differential piece-rate method, 200

Gantt system, 204

premium method, 202

graduated method, 206

straight piece-rate method, 197-

200

fixing rate, 198

task and bonus system, 204

Wages (See "Labor," "Pay-roll")

Waste, 142, 145

account, textile,

textile costs, 368

adjustments on books, 140

control of, 65

preventable, 8

stores, before used, 150

Water, 233, 239 (See also generally

"Fixed charges")

Weight of material, fluctuations in,

144

Wood-working industries, scrap, 148

Woolen mill (See also "Textile

costs")

expense accounts, chart, 212

Form, 214-216

Work in process,

account, 79, 83

entries, 83

illustrated, 85, 90

journal entry, illustrated, 107

process method, 90

production-center system, illus-

trated, 324

textile costs, 369-376, 380-389

definition, 23

inventory or record, 74, 76

Work sheet, daily, 62

Voucher register (See "Purchase

journal")

Yarn manufacture (See "Textile

costs")
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