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by the writers of articles issu ed a s Publications.
T he object of the Official Publications of the
Association is to place before the members
ideas which it is hoped may prove interesting
and suggestive. T he articles will cover a wide
range of subjects and present many different
viewpoints. It is not intended that they shall
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or group. Constructive comments on any of
the Publications will be welcome.
Additional copies of this Publication may be
obtained from the office of the secretary. T he
price to members is twenty -five cents per copy
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ED IT O RIAL D E P AR T ME N T N O T E
T here is always a k een interest on the pa r t o f a c o n siderable portion of our membership in the accou nting
problems, methods, and procedures peculiar to different
lines of industry. While basic accou nting principles are
the sa me everywhere, their applications in given situations must vary in accorda nce with the circu msta nces of
each case. T o know how to apply them in a gi ven instance is a p a rt of t h e stock -in -trade of the professiona l
accounta nt. We a re g l a d t o pr e se nt a s ou r cu r ren t p u blication a paper dealing with cost accounting in forge
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and is reprinted fr om t he Proceedings a nd Addresses of
that body.
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FORGE S H O P PRO DUCTI O N —CO ST
ACCO UNTING
IS not the men sitting in this room who produce the forgITings
but the workmen straining and sweating at the hammers
and before the fires, together with the other workers throughout
the plant, who are the real producers. So if we are to attain that
high number of pieces forged per day or per hour, that means
successful and profitable operation, we must begin with an organization of well trained workers. Then that organization must be
kept enthused through fair treatment and a proper contact that
makes them feel they are considered as something more than just
so many numbers on the time -clock list. We must secure not only
their interested cooperation in carrying out present plans, but also
their valuable suggestions for improved methods. Various systems of prizes and payments for suggestions are all right in their
place but the important reward to hold out to the workmen is the
assurance of steady employment and good pay.
An enthusiastic organization believing that nothing is impossible, and with confidence in the management, can do more than
any other agency in turning out a high production, and they will
take both pride and pleasure therein.
But the management does not receive and does not deserve this
confidence of the workmen unless the officials of the company
know their jobs and their business. Not only must they know the
actual manufacturing processes intimately, but particularly if the
business is a large one, there must also be adequate methods of
planning and control of production and costs.
To secure satisfactory production there must be a proper layout
of equipment and routing of materials to conform to the sequence
of operations. Forgings run into tonnage very fast and efforts
expended in handling and trucking that might be eliminated run
into wasted dollars equally fast.
Design of Dies Important. The correct design of dies is also
important, especially to the forge shop engaged on long runs. This
includes such matters as the number of impressions in the dies to
* Reprinted from Proceedings and Addresses May, 1926, American Drop
Forging Institute.
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give the longest life and the possibility of forging multiple parts
at one time on small f orgings.
A forge shop must have workmen and equipment to operate at
all, and they are the most important factors, but it is also necessary
to have a sensible statistical control. If your plant has a carefully
calculated set of burden rates, you know how many dollars per
hour it costs to run a hammer, and even if you have not gone into
this matter scientifically, you know that it costs enough. On any
particular job you know that the hammer must produce a certain
number of pieces per hour if that job is to return a fair profit.
I hope you will excuse a personal trend in many of the following paragraphs, but it seems advisable to draw my illustration
from the methods of my company, not necessarily because they are
the best, but because I will be on safe ground by so doing.
Dai ly St atement of Forge Shop Production. Our first useful statement for production control is a "Daily Statement of
Forge Shop Production" delivered to the proper officials early
each forenoon, covering the previous day's production on each
hammer. This shows the number of hours the hammer was engaged on productive work, the forger's name, the job or die number, and the number of pieces produced. This statement has more
value from the corrective standpoint on long runs, which last for
days and even weeks, than it has on short runs, which can be completed in a few hours. It is distinctly up to the forge department
superintendent, foreman, and the forger to get satisfactory production on very short runs, as they are completed before the office
receives any record.
In connection with this report we prepare a daily "lost hours
report," accounting for all lost time on each hammer under some
2 0 standard reasons, such as, "repair hammer," "repair die," "set
die," "change hammer board," etc. These two reports give the
general manager and superintendent a clear picture of what transpired in the forge department the previous day. These reports
are summarized weekly and special weekly reports prepared, calling particular attention to all long run jobs, which show an average hourly production below the estimated production. These reports are compiled by the cost department, and sent to the general
manager, superintendent, production clerks, foremen, in fact, to
everyone interested.
538
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In the foregoing illustrations the forge department has been
used as that is the key to the entire plant.
The pay -roll is analyzed weekly and ratios of pay -roll to production; non - productive to productive labor; etc., are calculated.
By getting out these and other reports promptly, the management
has an opportunity to correct any weaknesses before it is too late.
These are some of the most useful statements for control of production.
Cost Accounting Systems. Now for the cost accounting. Of
what use is a cost system anyway? Absolutely none unless you
use it and use it intelligently. If you fill your cost department
with clerks who operate a lot of mechanical appliances and fill
nicely ruled cards with prettily formed figures, which are filed
away, and never looked at or used, you had better fire the entire
cost department. For a cost system that is not used has practically
no more value than no system at all and is much more expensive.
But if you plan your cost system carefully and with a generous
application of common sense, adapt it to the real needs of your
business and forego the frills and non - essentials, and then use the
results of the cost department's work, you will have an invaluable
tool to use in the conduct of every phase of your business. The
more current this information is, the more useful it will be. Cost
accounting that is ancient history is of little use in running a
business.
Cost accounting undoubtedly was originated for the purpose of
determining the cost of an article in order to set a selling price.
That is still one objective, but it has many more. You have heard
much in late years about budgets. Perhaps you budget the financial requirements of your business. Your cost system budgets
your manufacturing activities and sets up standards against which
you check your actual performance.
Allow me to vary my question. Of what use is our cost system? In connection with sales, it helps us estimate on new business, it enables us to calculate an exact cost on every job produced,
while we are producing it, and determine a fair selling price although we cannot always get it. It furnishes an intelligent guide
to profitable and non - profitable business. In manufacturing it furnishes us with an operating budget for every expense item and
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every department or burden center in our plants, and every month
it checks our actual performance against that estimate, and our
actual production by departments against a corresponding estimate.
It controls our inventories. It enables us to prepare complete and
correct financial statements every month covering the operations
of our entire business and have them out on or before the fifteenth.
With a cost system tied in to the general books, we know the cost
of every sale and can prepare a correct profit and loss statement;
we have control of our inventories and can prepare a correct balmce sheet.
There are other important uses. Our financial connections
know that once a month we have dependable figures, in other
words, that we know our own business and, over a period of years,
we have built up in their minds a feeling of confidence in us, our
cost system, and our statements.
A short time ago, the superintendent for one of our fairly large
customers wanted his directors to put in their own drop shop.
Superintendents sometimes like to take on more responsibility or
take more power into their own hands. This man honestly thought
that the purchase of a few hammers and a small outlay for auxiliary equipment would complete the program. We wrote out for
them a complete statement of all the tangible things required to do
their own forging and mentioned all the intangible ones we could
think of. The superintendent and one of his officers then visited
our office and were shown our cost system. They were also
shown actual cost cards on their jobs, and they decided to stay out
of the forging business.
Cost Figures Available. For years it has been our practice
to lay our detailed cost figures on the table when discussing new
sales prices with our customers.
These are some of the things our cost system does for us. You
may be interested to know how we secure these results.
The total cost of any manufactured commodity is, like classic
Gaul, divided into three parts — Material, Labor and Burden. The
material is easy to record and is posted directly to our cost card
(a sample of which is used as Form 24 in the book published by
the American Drop Forging Institute in 1924) from a daily report of steel delivered to the hammer. We calculate a separate
job cost for every order or for every lot when a large order is put
540
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through the plant as several smaller lots, as we believe that the job
cost method furnishes the best information for our business.
The direct labor expended on the job is posted from daily time
cards to the proper columns on the cost card. There is a column
for each operation showing the date, hours worked, pieces produced, and wages earned. A comparison of the pieces reported on
each operation and posted in these parallel columns, which are also
checked with the amount of steel delivered to the job, furnishes a
splendid check on the accuracy of the daily time card count. On
some operations, such as pickling, sandblasting, heat - treating, etc.,
the labor cannot be posted directly from the time card to a particular job, and so is combined with the burden into a process rate
and applied to the product treated at a rate per hour, per hundred
pounds, or whatever seems the logical basis for that operation.
Overhead Expenses. The proper amount of overhead expense or burden to charge to a job is more difficult to determine
and more complicated to apply. We start our budgeting of manufacturing burden with a carefully worked out burden development. Our forging plants are divided into about 30 centers each.
Land and building factors are calculated and apportioned to burden centers on an equitable basis. Drop hammers and presses,
motors and generators, machine tools, shafting, pulleys and belting, pipe and fittings, in fact all fixed assets are allocated to the
burden centers and the fixed charges thereon, interest on investment, taxes, insurance, depreciation and repairs to buildings, are
estimated and charged to the respective centers. The total cost of
steam, electric power, compressed air, etc., is calculated and apportioned to the departments using these items on the basis of
consumption. Indirect labor is estimated for each burden center
by reviewing past records and allowing for any changes in wage
rates and probable changes in operating schedules. The supplies
used in each center are determined in about the same way and
allowing for any general trend upward or downward in commodity
prices. The same with repairs to machinery and equipment. The
general factory expense, that is supervision and plant administration including production, cost and payroll departments, is distributed to the productive centers at a rate per employee. Certain
miscellaneous expenses peculiar to a particular department or bur 541
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den center are then calculated. We have now set the estimated
burden or expense budget of every burden center classified under
the following headings:
Indirect Labor,
Supplies,
Repairs and Maintenance of Machinery,
General Factory Expense,
Fixed Charges,
Redistributed Expenses,
Miscellaneous Charges.
These charges are then added and the total operating expenses
divided by the estimated productive capacity of the center, expressed in pounds, hammer hours, or whatever the logical basis
may be to give a rate at which to apply the burden earned to the
product passing through the center. In other words, for every
hour that a hammer or a press or any other piece of equipment is
working on a particular job, we charge that job with burden at
the normal hourly rate for that center.
We have now posted to our job cost card the material, labor,
process charges and burden. We then apply the die charge at a
rate per forging estimated to extinguish the cost of the dies when
they are used up. I have heard of quotations based on costs without any die charge. In one case the drop forging manufacturer
"didn't see why he should include any die charge as he already had
the dies."
In this paper I must keep away from too much detail and only
hit the high spots. We now total all charges on the job cost card,
deduct the forgings scrapped from the total pieces forged, and divide the total cost by the good pieces to determine the manufacturing cost per piece. This information in summary form, together with the selling and administrative cost, selling price and
profit (or loss) is then transferred to a master cost card, which
is our comparative record of all orders or lots produced on that
particular piece. This is a most valuable record.
In describing this master card before a meeting of cost accountants, a while ago, I ran into trouble. We photograph one of every
piece we make and mount a small picture on the master cost card.
Its value is obvious. Thinking entirely of metal products, like
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ours, I made the rash statement that all cost departments could
use photographs of their product to advantage. One of the men
present was the comptroller for a big ice cream plant, and he
spoiled my party entirely by asking, "How about ice - cream ?"
While discussing the application of burden to individual jobs, 1
mentioned the estimated burden or expense budget, which we prepare for each center. We control the actual expenses as follows.
A ledger sheet is opened for each burden center on which is a separate column for each of the expense classifications mentioned a
few minutes ago, and also columns for total burden, earned burden and unearned burden. At the top of each column is entered
in colored ink the estimated amount or budget of that particular
item for a month. The actual charges to every center whether
from the payroll distribution, journal entries, material and supply
requisitions, or direct from the distribution of purchase invoices
are posted to the proper columns on their respective burden ledger
sheets. At the end of the month the ledger sheets are added and
each column then shows the actual monthly total of that particular
expense item in comparison with the estimated amount at the top
of the column and also in comparison with the total for previous
months. This gives the cost department all the necessary material to prompt an investigation of any items that appear to be
out of line. In fact a cost clerk, if he is working with his brain
instead of simply posting mechanically should note these discrepancies as he posts them. If the "supply" column shows an estimate of $zoo per month and for several months that item averages about $too and then jumps to $400, he knows that something
is wrong and should investigate it immediately and report to his
officers.
Revising Burden Rates. With the information divulged by
the burden ledger and some knowledge of the future scale of operations it is a simple matter to revise burden rates when necessary.
The rates should not be revised whenever there is a temporary
fluctuation in expenses or production. They should be set for a
fairly long swing and revised only when the fluctuations show a
constant trend in one direction.
The cost of operating a hammer or any other machine for an
hour is definite and does not vary between jobs and the hourly
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rate should not be lowered when applied to a poor job or increased
when applied to a good one. You would not think of reducing or
increasing the amount of steel charged to a job, depending on
whether it was a bad or a good one, so why take such liberties
with the burden?
After the burden ledgers are added and balanced at the end of
the month, a burden report is prepared for each of our plants.
This statement lists the numbers and names of the burden centers
down the left edge of the sheet and has columns from left to right
for the above classes of expenses, also for total actual burden,
scheduled burden, variance, earned burden and balance unearned.
For the benefit of the men in the audience who are not familiar
with these terms may I explain that burden variance is the difference between the estimated burden and the actual debits; the
earned burden is the amount credited by multiplying the actual
production— hours, pounds, or pieces —by the burden rate; and
the unearned burden is the difference between the actual debits to
the center and the amount earned.
This unearned burden represents a loss from unused capacity
and is charged directly to profit and loss. In our opinion the product made during a certain period should not be loaded with the
expenses of that period resulting in a high unit cost when production is low and a low unit cost when the volume of production is
high. The f orgings turned out on a certain hammer are being
produced just as efficiently as ever though the hammer beside it is
shut down for lack of work. That idle hammer does not increase
the unit cost of forgings made on the busy hammer. It does however fail to earn its fixed charges and the lost capacity is a direct
charge to profit and loss.
This burden report gives the management at a glance the results
in each center and the totals of the above items for all centers or
departments in the plant for the month, and as these reports are
prepared in about ten days after the close of a month, the information is live enough to be of some use. It is not ancient history.
Statement of Expenses and Production. We then prepare
another set of statements, a report for each burden center showing the individual totals for each class of expenses for all months
to date in comparative form and also in comparison with the estimate. This statement also shows the actual production for each
544
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month expressed in pounds, hammer hours, or whatever the basis
may be together with the estimated production. We now have a
detailed statement of expenses and production for all centers for
each month and a statement for each center for all months to date.
The latter appears to us to be a more useful statement than one
showing merely cumulative figures to date. The cumulative statement shows total estimated and actual expense over a certain
period of time. You can average this total by months but for any
further detailed information you must go back over the individual
reports for each month. How much better it is to have the figures for every month in comparative form.
I have endeavored to tell you "How We Do It." You naturally
want to know "Does this method work ?" Most emphatically it
does. We have had this plan in effect since 1914. Naturally there
have been many changes and revisions but we are still working
on the same fundamentals. Our knowledge of these burden operations accumulated over this period of years enables us to budget
expenses fairly accurately for a stated amount of production and
set very close rates.
All of these activities may seem to you both complicated and
expensive but the actual cost of both salaries and stationery for
our cost department is one -third of one per cent of our gross sales.
Just one last plea and I will finish. Our executives are always
hot on my trail for reports a few days before we can possibly
have them ready and the questions, which I am asked to answer
shortly after the statements are distributed, show that they are
used. We believe that a cost system is absolutely essential to the
profitable conduct of a drop forging business. For the ultimate
success of every man in this room, I hope that you agree with us
and also that you recognize the importance to our industry of uniformity in our cost accounting fundamentals. Please note carefully that I do not say uniform costs, for there is no such thing.
A particular forging made in two different plants of the same
company does not show the same cost; nor are the actual costs
ever the same on different runs in the same plant. What we need
is uniformity in methods of costing and estimating to make sure
that all expenses —even depreciation and die charges —and a fair
profit are included when we quote on a job. And then we need
the courage to abide by these figures and stop forcing each other
to give away forgings in order to secure business.
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