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Q UA L I T Y A N E L E M E N T O F COST
By R. F. Whisler, Head, Standards Department,
National Cash Register Co., Dayton, Ohio
of us likes to make a good buy. Wh at do we
EVERYONE
get in a good buy? Something in which we have received
our money's worth or even a little better for the purchase price.
All of this is only a matter of comparison of our average experiences in buying similar products. Some of us are so much interested in getting good quality that we will pay a slight price margin in order to get good quality. Many people subscribe to the
statement that "it always pays to buy the best." During the depression we witnessed, in many instances, a sacrificing of quality
in order to get lower costs in selling prices. We proceed in our
discussion of this subject upon the assumption that no one needs
to be convinced that good quality is desirable in any product.
Probably with few exceptions, products on the market today which
have held their place over a long period of years, have done so
because their quality has been consistently good and their price
consistently attractive.
One of the leading automobile manufacturers for many years
has kept before his factory employees this motto: "Craftsmanship
a creed; accuracy a law." Another old enterprise has stated as
its factory policy: "The real basis of success in manufacturing
is in the endurance and service of the product." All of these
adages are sound and when added to the real experience of an
industrial enterprise, we must come to the rather platitudinous
conclusion that successful management is measured in terms of
profit to the consumer, to the employee, and to the stockholder.
Relation of Quality to Cost
Prevention of waste is in reality a form of cost reduction. We
have repeatedly had the experience of getting a material reduction in cost as a by- product of our efforts and methods to
improve quality. We have also found in searching out the
causes of excess cost in various manufacturing jobs, that in many
instances lower or variable quality was the basic cause. In the
manufacturing of a product involving many little parts with a great
969
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many rather fragile mechanisms made by precision manufacturing
methods, much of the labor cost is found to be in adjustments or
minor alterations. By the introduction of closer manufacturing
limits, better tooling, a more extensive use of gauges and other controlling methods, we have added little to the cost of manufacturing parts and have effected considerable economies in the major
assembling costs. Thus we have found the basic principle of the
medical profession to apply to manufacturing, and that is: "Pr evention is better than cure."
This discussion is not to be of a technical nature from the
accounting standpoint. What we have in mind is placing before
the accountant the value of, as well as the possibilities of, actual
cost reductions by quality control. We wish to emphasize the
results obtained by efforts to improve quality in primary operations and reap the returns many times in secondary or final operations, in addition to the unquestionable value from a sales and
competitive standpoint.
Maintenance of Quality a Direct Cost
In our factory we regard quality as a direct cost. On the books
it is not always possible to carry it as such. Where it can be
included in production costs on production operations, that is
done.
If prevention is so worth while, let us now examine what constitutes prevention. Prevention means checking after basic changes
and methods have been set up, to attain the desired quality on
an operation. Too often the attitude toward quality, as well as
the results, has been hampered because some one seems to discover that a product needs what appears to be an unusual amount
of inspection. If the inspection is segregated on the books someone will note that it may be 5% or io% of the overhead cost;
or he may note that there is one inspector for every ten production workers. If we judge the need and results of inspection
from these angles as accountants we do not see the whole picture,
and we may have cause to ponder some time over the large corrective and reoperation costs, as well as scrap costs.
A Program for the Maintenance of Quality
Speaking of prevention and checking methods, may we outline
for your information what we have found to be sound practice in
970
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our company after fifty years of experience. We have five approaches in the matter of checking and preventing laxity in maintaining quality standards. These are:
Quality schools.
2. Scrap meetings.
3. Scrap reports.
4. Fixing responsibility.
5. A scrap committee.
t.

Our "quality school' consists of periodical meetings of employees, inspectors, production foremen and research men called
together by the factory management to discuss jointly with the
company officials, company policies on the quality, market conditions, field complaints, and methods of prevention, as well as
means of improving quality.
Scrap meetings are held at irregular intervals usually when the
accumulated scrap in a centralized place reaches an impressive
volume. This meeting is attended by the foremen of the departments responsible, frequently the employees responsible, the inspectors concerned, and the factory superintendent. Each item
is displayed and the scrap ticket read, showing the cause, the
foreman, his assistant, the job setter and the employee. Sometimes two or three of them are asked for their sides of the story.
Alibis are immediately discounted and responsibility is assigned
where it belongs, but most important, the causes are found and
steps of prevention taken.
Scrap reports are issued monthly to everyone concerned showing items, number of parts, causes and disposition. Their value
lies in the fact that all foremen are given an opportunity to study
reports from other departments and profit therefrom.
Fixed responsibility is another approach to quality control.
Of course this causes some disagreement but the important thing
is that it creates discussion. No item is ever scrapped without
a definite record having been made of the responsibility or cause
of the scrap. Thus each foreman knows that if his department
has caused the scrap, or has contributed to it, the same will be
charged against him. This has greatly reduced a lax attitude
toward the scrap problem.
971
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The scrap committee is one of the standing committees of the
factory that has continued over a number of years. Periodically
this group of factory executives get together for a study of weekly
and monthly scrap reports. Any repetitive items or chronic causes
are analyzed by the committee and recommendations sent to the
proper authorities.
Improving Methods and Products
Prevention work has another important angle, and that is the
development of ideas to improve methods and production in such
a manner as to eliminate the hazards to quality. The source of
this angle of quality control is found in the following items:
i. Suggestion contests.
Inspection research.
3. Chemical research.
4. Mechanical research.
5. Service men's reports.
2.

will

ist7o

For many years the company has had an annual suggestion
contest open to all employees except those in a supervisory capacity. Of the approximately 3,000 suggestions received annually,
are adopted. This may be regarded as a low percentage, but
we must consider that in the extensive manufacture of a complicated mechanism each employee sees only his portion of the work
not fit into the general production
and many of his ideas
scheme. A great portion of these suggestions pertain to improving
quality in an indirect or direct manner. Some of the outstanding improvements of the product have been made through suggestions
received from the workmen in the plant. The founder of our
business, Mr. John H. Patterson, has said that 7,000 pairs of eyes
and minds could, if properly interested, be the greatest factor in
quality improvement. Herewith is a copy of a recent suggestion
bulletin:
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SUGG E ST IO N CO N T E ST

Sta rting Ma y 16, 1936, Ending Ma y 15, 1937.
$3,000
I N CASH PR I Z E S
Distribution of prizes will be made before the 1937 vacation.
be a s follows:
1 Prize of $3 00
1 Prize of 200
1 Prize of 150
1 Prize of 100
2 Prizes of
75 each
3 Prizes 6 f
50 ea ch

Prizes to

EXT RA
An educational trip will be given to the winners of the first and second
prizes, if, in the opinion of the suggestion committee, the value of their
suggestions merits such an awa rd.
The ba lance to be awa rded in $40, $30, $25, $10, and $5 prizes according
to the va lue of the su ggestion.
One dollar will also be pa id for ea ch a dopted su ggestion tha t does not win
one of the prizes listed a bove.
Any su ggestion reviewed on or before the beginning of this contest will not
be considered for a prize unless resubmitted. If such a suggestion is resu bmitted a nd, because of changed conditions, adopted, credit will be given
to th e one who resu b mitte d the idea.

Inspection, Chemical and Mechanical Research
Inspection research is carried on by a group of high grade
mechanics with long and varied experience in the manufacture
of cash registers and accounting machines. They study rejections from the inspection division or troubles in the assembling
department, with a view to better quality control improvement
in manufacturing conditions. The correction of minor or chronic
quality troubles is their main function. The results of their activities over a period of time are shown not only in satisfactory
improvements in quality, but substantial reductions in cost after
these improvements have been made.
Chemical research is much the same with us as with many
other enterprises. Material failures and the need of better materials constitute the major activity of this group. Metallurgical
research is carried on in a similar manner.
Mechanical research includes the running of model machines
before manufacturing to study their needs and quality problems,
as well as the study of improved mechanisms and parts being
introduced into the present line of machines.
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Service men's reports from the field are duplicated and sent
to the foreman of the departments concerned with the manufacture of parts, or the assemblies covered by the report. Copies of
these reports are studied by the men in engineering, chemical
research and mechanical research, with the view of developing
corrective measures or preventative methods.

Quality Control for New Products
Our discussion so far has centered about the manufacture of
products already on the daily schedule. We now consider quality
control in the program of designing and developing a new product
for manufacture. After the management has approved the idea
and issued an order to the chief engineer for designs to be made
and working models to be built, these working models are examined by five committees from the following standpoints:
i . Function.
Production.
3. Assembling.
4. Specifications.
5. Sales service.
2.

The function committee, made up of men from sales and engineering, examine the working model to see that it actually meets
the specifications and functions prescribed for it, and will adequately serve the customer.
The production committee, consisting of factory foremen of the
various departments involved in the parts production and tooling
of the proposed new product, examine the model and list their
recommendations for such changes as they may foresee to facilitate production, maintain our high quality standards, provide
endurance in the product and minimize cost of production.
The assembling committee examine the model in much the same
manner as the production committee except that they view it
from the various angles of assembling problems and difficulty.
Assembling costs in our type of product constitute more than
half of the total production cost.
The specifications committee, including men from the chemical,
mechanical and metallurgical research departments, as well as
the foremen of certain production departments (plating, heat treat974
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ing, etc.) , examine the product and write the specifications for
manufacturing the various parts.
The sales service committee examine the model from the viewpoint of minimizing field service and repair costs. In view of
their vast experience on many other similar products they frequently make valuable recommendations which are passed on to
the engineering, production, assembling and specification committees.
Other Methods

of

Maintaining Quality

To return now to the routine manufacturing quality control
systems, we find that certain parts of the mechanism must have
i 0 0 % inspection. The great majority of the parts receive intermittent ioofo inspection and regular partial inspection. We also have
a tool inspection center through which all tools pass before being
placed in the manufacturing line. To a large extent this prevents
scrap and loss due to basic errors in tools. Another common practice is for tools to be examined and approved by the foreman of
the department which will use them. A system of duplicate
routing provides all concerned with the manufacturing of any one
particular part with a complete record of how the part is made
so that they may know wherein their operations affect others
or are affected by others. Many times this has led to suggestions to combine and eliminate operations as originally routed.
Tool designers are instructed to plan their tooling in such a
manner that parts can be placed in the tools in only one way,
or to introduce some preventative fixtures to insure uniformity
in manufacture. Duplicate gauges are provided in the inspection
centers as well as in the production departments.
In the production of light weight materials, production handling methods are important. In many cases special containers
with trays, compartments or cloth linings are provided for maintaining quality during manufacturing operations. Another shop
practice is for the foremen to check all new jobs in their departments and personally supervise the starting operations, staying
with the job until it is in a satisfactory working condition. In
our production departments, piecework is used as a means of
payment and all piecework standards include the proper allowance for gauging or other checking of quality. Thus the super -
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vision can insist on good quality as the workman is actually paid
to maintain it. In addition to our inspection centers, we educate
our employees in the principle that every workman is his own
inspector.
Quality control is centralized under the general supervision
of the chief engineer. Thus the engineering division has three
major functions:
i. Design of product.
2. Research of process and materials.
3. Inspection. Quality control of parts and finished products.
Inspection includes the parts inspection as well as the final inspection department which receives the product from the production division and examines it before shipment to the customer.
The research department of the engineering division controls the
specifications of the following processes: plating, enameling, heat
treating, electric welding, copper brazing, foundry, alloys, cutting
oils, lubricating compounds, and all materials.
The Cost of Quality
Quality cost as outlined in this paper may appear to be a large
part of our factory costs. The following figures may prove of
interest to those in similar enterprises as a matter of comparison:
1934
Pa r ts made
...................22 3,7 50 ,0 00
.......
Per c en t sc ra p lo ss of mfg. cost
1170
Per c en t inspe ct io n cost of m fg. c......
ost. .. 3% 170

1935
1936
213,666,000 333,022,330
%6
Y3%0
Y4
3 / 17 6
3%%

Quality is definitely an element of cost. It may be a large but
hidden element, if neglected, or it may be a small but well controlled element when given the proper recognition.
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ACCO U NTIN G FO R AND TH E CO N TRO L O F S CRAP
By William J. Carroll, Assistant Controller,
Sargent an d Company, New Haven, Conn.
it was Benjamin Franklin who said, "Little leaks
IaBELIEVE
big ship will sink " —or words to that effect. Scrap is one
of the little leaks of manufacturing which if not properly accounted
for, and controlled, will soon make any ship of industry list, if
not sink.
There are three kinds of scrap commonly known to industry:
i . Legitimate scrap—Scrap which is predetermined or anticipated at the time we establish or estimate our costs; i.e.,
foundry sprue and snaggings, mill turnings, borings, etc.
2. Administrative scrap—Scrap created because of obsolescence
of design and /or style, because management wishes to withdraw the article from the sales field, or for some other such
reason.
3. Defective scrap—Scrap resulting from poor base materials,
poor workmanship, or some other reason which makes the
article of product unfit for sales.
It is the accounting for, and the control of, this latter kind of
scrap — defective scrap —as we handle it in our plant, that I undertake to outline in this article. We believe our procedure is simple
in its application, yet sufficiently positive in its controlling features for the average plant.
Discovering the Defect and Determining Its Cause
When defective goods are detected in the course of production
we direct that particular lot of goods to our inspector of scrap.
It is the ditty of this inspector and his department to investigate
the cause of, or reason for, the defect and place the responsibility
against a specific department or account.
The Possibility of Salvaging the Defective Goods
When the inspector has determined the cause of the defect and
placed the responsibility, he next decides whether or not the
defective goods can be salvaged. Often it is possible to correct
977
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the deficiency by further operations. In the event that this is
possible he makes out what we ca ll a C.D.S. Ticket. It is so
named because its use is intended to cover the operations necessary to correct goods found defective because of:
i. Changes— manufacturing or otherwise.
Defects — occurring during manufacturing operations.
3. Shortages — losses to goods through manufacturing routings.

2.

Use

of the C.D.S. Ticket

Your attention is directed to Exhibit i which is a facsimile of
our C.D.S. Ticket.
This ticket is made out in quadruplicate and used as follows:
The original copy accompanies the goods through the necessary extra operations into the packing room.
The duplicate copy is sent to the accounting department for
follow -up on the accounting for the extra costs involved.
The triplicate copy is sent to the superintendent's office for
the purpose of advising of the incident, the cause thereof, the
disposition made by the scrap inspector and also to have the
superintendent's office take steps to prevent, if possible, the
recurrence of that particular deficiency.
The quadruplicate copy is sent to the department responsible
for the deficiency and acts as a notice to that department that
a charge for extra labor performed will be included in its departmental charges when the job is completed.
When this detail is completed the goods are released. The defective goods are separated from the perfect goods in the lot and
the latter sent on their way in accordance with the original routings. The manufacturing order accompanying these goods through
the plant is marked to indicate that certain of the goods have been
"pulled out" and are proceeding under a C.D.S. ticket to the
packing room.
The defective goods then proceed under C.D.S. through the
extra operations necessary to correct them, and through this rerouting proceed to the packing room to complete the original
unit of goods. Sometimes it is possible to correct these goods
and bring them together with the original unit before the correct

978

May 1, 1937

N. A. C. A. Bulletin

ORIGINAL

C.D.S.

DEPT.
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S.O.NO. TOTAL

APPROVED BY
CHIEF INSPECTOR DEPARTMENT CHARGED

PROD. CLAW.

EXHIBIT 1
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goods have had the operations prior to the packing room completed. In any event, only those operations noted on the C.D.S.
tickets are charged -for extra; the regular operations being
charged to the original manufacturing order.
When these extra operations have been completed, the C.D.S.
ticket is stamped "complete," dated, and sent to the accounting
department. The accounting department then accumulates the
cost which has accrued because of this extra work, indicates same
on the duplicate copy of the C.D.S. ticket, and sends that ticket
to the department responsible so that it may know the total
charges being made against it.
Use of the Scrap Ticket
I refer you now to Exhibit 2 which is a facsimile of our scrap
ticket.
In the event that it is not possible to salvage the spoiled goods
as outlined above, and they are to be scrapped, the scrap inspection department issues a scrap ticket which is likewise made out
in quadruplicate and used as follows:
The original copy accompanies the goods to the scrap department where the weight of the metals salvaged is noted on the
ticket which is then sent to the cost department for cost - pricing
the goods through the last operation where the defect was
noticed. The cost department also indicates the value of the
metals salvaged. This ticket is then sent to the accounting
department.
The duplicate copy is sent to the accounting department for
make -ready in the accounting set -up and is then filed to await
the receipt of the original copy from the cost department.
The triplicate copy is sent to the superintendent's office for
the purpose of advising that department of the deficiency so
that investigation may be made and steps taken to correct the
cause.
The quadruplicate copy is sent to the department responsible
for the defective goods to serve notice on it that charge will be
forthcoming from the accounting department.
It is well to mention at this point that at the time the inspection
department investigates the cause of the defect, before issuing the
C.D.S. ticket, or the scrap ticket, or both, the head of the depart 981
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ment to be charged has agreed that his department is responsible
and has signed the covering ticket or tickets.
There are instances when it is necessary to perform additional
work even though the goods are to be scrapped. I refer to such
work as dis- assembling the goods before scrapping, separating by
metals, and other jobs performed by a department other than scrap.
The cost of running the scrap department is charged to general
scrap expense and finally apportioned to those departments responsible for scrap during the period being accounted for. In these
instances, a C.D.S. ticket is made out for such cost of scrapping
and the scrap ticket number shown on the C.D.S. ticket in the
space provided.
When the scrapping has been completed and the original scrap
ticket returned to the accounting department, this department
accumulates the cost, indicates it on the duplicate copy of the scrap
ticket and forwards this ticket to the department responsible to
advise it of the total cost involved.
DE P AR T ME N T

January

Direct Labor —Net
— Excess
Tota l
Indirect La bor
C. M. & R . La bor
C. M. & R. Su pplies
C. M. & R. Unclass. Prora ted
P . O. Indirect La bor
Direct Supplies
Ind ire ct P. O. Supplies
Defective Scra p
C. D. S. La b or
Fixed Charges —Taxes
— Insurance
—P. H . & Light
— Depreciation
Tota l
Tota l Dept'1 Expense
Gen. Fa ctory Exp. Prora ted
Tota l Dept'l Overhead

Exxim 3
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The Final Accounting

When the final accounting for the month has been completed,
these C.D.S. and scrap costs have been carried to the departmental ledger account of each department as shown in Exhibit 3.
From the departmental ledger accounts, we draw off monthly a
"Report of Controllable Expenses," a specimen of which is shown
as Exhibit 4. This report is made out in duplicate. The original
is sent to the respective manufacturing department and the duplicate to the superintendent's office from which these charges are
controlled. These costs are likewise shown separately on the reports presented to the general manager's staff monthly. This report is completed very early after the close of each month.
Nevertheless, you may say, it is historical. However, you will
remember that as these extra costs occur during the month, each
department and the superintendent's office, whose responsibility
it is to control them, is advised at that time and therefore this
report is supplementary and, in fact, only a summary of those
individual charges.
MONT HLY

COMP ARAT IVE ANALYSIS
OF
DE PART ME NT AL C ON T R OL LABL E EXPE NS E
Month
Dept.
Ite m

Actual
Amou nt

Direct Labor —Net
Exp enses:
Excess Direct Labor
Indirect La bor
C. M. & R. La bor
C. M. & R. Supplies
Pla nt Ord er Labor
Expense Supplies
Defective Scra p
C. D. S. Labor
TOT AL EXP E NS E S
EXHIBIT 4
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A RE C LA M A T I O N FO RM
By Ja m es Hi l ber t, Assist a nt Fa ctor y Accoun t an t ,
Taylor In strument Com pani es, Roch ester, N. Y.
number and variety of articles written on the subject of
T HE
reclamation and scrap systems should preclude the possibility
of anything new being added. Nevertheless, the hope that someone may find something of value in the following prompts me
to attempt it.
The fact that this system is now being successfully used in a
large manufacturing concern removes it from the realm of theory;
and the scope of the plant's activity in glass, wood and metal
fabrication, together with finishing and assembling operations
attests its adaptability.

The Form
Only one form (Exhibit i ), which combines rejection and
disposition slip, is used in the operation of the system. It consists of four different colored sheets with interleaved carbon
paper. The first, second and third copies are light weight bond
paper and the fourth copy is light manila card. All copies are
5" x 8" without tear -off binding. This form is used in connection
with raw material, parts, sub- assemblies and final assemblies.
Inspectors, foremen and others who are authorized to reject
material have a supply of forms available for their use at all times.
After the right -hand side or rejection slip is filled in, the whole
form intact, together with the rejected material is sent to reclamation control office. This department decides whether the material
will be scrapped or reclaimed and enters the disposition and
charge.

Handling Scrapped Material
If the material is to be scrapped the first copy is destroyed and
the second copy is retained at the reclamation office. The third
and fourth copies are sent to the cost department. The cost department computes the value at the point of rejection and enters
the detailed cost information on both copies in the spaces provided. The third copy is now filed under the lot number with the
material requisition and time cards, and is available as a credit
when the final cost of the lot is calculated. The fourth copy is the
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basis of a journal entry which charges a factory expense and
credits a direct product cost.
Handling Material to Be Reclaimed
If the material is to be reclaimed, a reclamation order number
is assigned and the sequence of departmental routing is entered
in the department number column on the left side of the form by
the reclamation office. This reclamation order number is a controlling system for guaranteeing the completion of the scheduled
work. The first copy is sent to the production control department
and is used as a follow -up to prevent undue delays in final disposition. The second copy is retained in the reclamation department and is filed in part number sequence to show manufacturing
hazards on various parts. The third copy is sent to the cost department where it is used as an authority for the acceptance of the
charges to factory expenses that accrue from the re- manufacturing. The fourth copy is routed through the various manufacturing departments and is authority for timekeepers to make charges
directly to expense. After the operation is complete, at which
reclamation is scheduled to stop, the material is reunited to the
lot on which it was originally rejected. The general policy is to
defer closing of orders on which parts are rejected until reclamation work is completed. The fourth copy of the reclamation form
is sent to the cost department where it is filed as a reference to be
used when the lot cost is calculated.
Although this form was originally designed to be used in conjunction with a job order cost system, we, nevertheless, are convinced that it could be used without change with the most severe
standard cost systems.
B I B L I O G R AP H Y
ACCOUNTING CONTROL OF SCRAP AND SPOILAGE
N. A. C. A. Publications:
Accou nting for Loss on Imperfects. Lloyd F. Mogel. Sec. I, June 15 , 1932.
Control of Spoilage and Material Usa ge. M. A. Lau se. 1935 Year Book,
pp. 107 -130.
Ma na gement's Responsibility for the Control of Wa ste. Wa lter F . Titu s.
Sec. I, April 15, 1935.
Spoiled Work . Discussion. 1925 Year Book, pp. 189 -94.
Sta nda rd Wa ste Allowance in the Manufactu re of Woolens. Homer A.
Lucas. Sec. I, Ju ne 1, 1933.
Technique of Wa ste Elimination, The. William S. Ford. Sec. I, Ma rch
15, 1928.
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