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Preface

An authentic picture of the modern manufacturing enterprise is
developed in this book, which integrates the explanation of pro-
duction functions with a discussion of management responsibilities.
Factory operations, from initial research and product design to the
completed product, are described and analvzed, and the basic
featurcs involved in their organization and management are ex-
plained. The methods for the improvement of svstems and
processes throughout the factory are discussed and illustrated.

This book sets forth in a simple, straightforward manner a body
of principles for industrial administration and introduces the stu-
dent to the analysis of these principles. Description is used so that
the student acquires a proper perspective of the factory setting;
and wherever appropriate, practical cxamples are given from
industrial experience to add immediacv to the discussion.

In effect, the author has tried to develop a system for under-
standing and thm]\mg about production management. This system,
or approach, is excmplified by the constant weighing of the relation-
ships among the objectives, functions, structures, people, and proc-
esses involved in all aspects of production. The factory is treated
as a functioning whole. Each function is discussed in detail, but
is also constantlv related to the other functions to give an authentic
view of the company in action and better insight into the complex
co-ordination that is involved.

Each chapter includes one or more case problems adapted from
actual practice. On the assumption that after students enter busi-
ness they will, in time, be making decisions that affect others, these
cases provide an opportunity to come to grips with real company
problems—to weigh the facts and to reach decisions in terms of the
principles developed in the text.
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iv PREFACE

A course in industrial or production management is required by
most collegiate schools of business, designed, as is this book, to
give the student fundamental administrative knowledge and under-
standing that will be of value to him wherever he goes and whatever
he does in the world of business. When the student has finished
this book, it is hoped that he will have accomplished the following:
learned principles and facts that will be a valuable foundation in
any field of business; acquired an approach to management and
an insight into the complexity of a top management job; perhaps
gained an interest in some special field of industrial management
for further pursuit; and have some experience in making practical,
if simple, decisions.

Of the many persons who have helped me with this book, I
would like especially to thank Dr. Floyd Simpson and Dr. Ed
Flippo, both of Los Angeles State College, Mr. Ezoltollah Golshan
of the University of Tehran, and Mrs. Mavis Voris.

WiLLiAM VORIS
February, 1960
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CHAPTER |

Status of Management
in the United States

The United States in the last fifty years has moved from the role
of prosperous but isolated country of promise to that of world leader.
The material wealth and the standard of living of its citizens are at
levels never before reached in history. Around the world, in such
places as Hong Kong, Thailand, Persia, or Turkey, the progress of
the United States is considered the ultimate in social and economic
attainment.

Many thinking pecople have attempted to discover and analyze
the factors which have brought this country so far and so fast.
Some of the factors currently under discussion are:

1. An aggressive spirit. The diverse cultures of a cosmopolitan
population have merged in a free land to produce an aggressive
spirit which has pushed the economy to great heights.

2. A lucky accident. The abundance of natural resources and the
stimulating climate, at a time in history so favorable to progress,
have made great achievement almost inevitable.

3. The dedicated emphasis on increased productivity and indus-
trial development. The growing ability of the people to produce
great material wealth at a relatively low cost constantly improves
the standard of living of all.

Probably all of these factors, as well as others, have contributed
to the nation’s progress, but of greatest significance to students of
the management of production is the prominent role of production.
Increased productivity results from many forces, but skilled man-
agement probably is the most important.

3



4 THE MANAGEMENT OF PRODUCTION

Since the management of production has such significance, this
science should be studied by the educated American along with
literature, economics, science, and mathematics. Yet, many contem-
porary academic and business people advocate that production
management should be studied only by the specialist who will seek
a career in factories. The theory would seem to be that no one in
our society needs to know anything about the management of fac-
tories except the managers.

This latter view is indeed unfortunate, since the skilled manage-
ment of production has done so much to bring the United States to
its present world position. It is inconceivable that any educated
American should be completely ignorant of the science which has
accomplished so much in such a short time.

This volume investigates the science of management with the
goal of orienting those who want an overvicw of the field, and of
nurturing the interest and knowledge of those who wish to make a
career of production management. This first chapter gives a glimpse
of the industrial leader in America today—what he is, his earning
power, his standing in the community, his responsibilities, the fac-
tors that influence him, and a glance ahead at the direction in
which he seems to be moving.

PRESENT STATUS OF THE FIELD

Definitions

To begin the discussion of the management of production, a
common vocabulary must be established. In practice these terms
often have varying meanings. But for complcte and easy under-
standing the following definitions will be assumed throughout this
volume.

1. MANAGEMENT. Management is the assumption of the respon-
sibility for leadership of a group toward the achievement of its
objectives. The functions of management in carrying out its leader-
ship responsibility are planning, organizing, directing, and control-
ling. The group’s objectives, as well as the over-all policies for
achieving them, have to be planned. The activities of the group
have to be organized and directed through the delegation of re-
sponsibility and authority. Performance and results have to be
controlled. Always in exercising its functions, management must
make decisions and co-ordinate the efforts of the group.

2. MANAGER. A manager, then, is any person who assumes the
leadership responsibility over a group toward the achievement of
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its objectives. A manager may be a first-line supervisor or foreman,
or he may be the chairman of the board of directors. He may lead
a Cub Scout troop or a military division.

3. INDUSTRIAL MANAGEMENT. Industrial management is leader-
ship in an industrial environment. This would include the diverse
activities of such industries as mines, railroads, factories, mills, and
assembly plants. A subdivision here is manufacturing management
which, broadly conceived, is leadership of all the activities which
contribute to the output of a factory. The presidents of the United
States Steel Corporation, of the Illinois Central Railroad, and of the
Oh Susanna Mining Company are all industrial managers. But only
the president of United States Steel is engaged in manufacturing
management; the others are in transportation and extractive in-
dustries.

4. PrODpUCTION MANAGEMENT. Production management is leader-
ship in those line functions directly concerned in the creation of a
product. This is the assumption of responsibility for designing a
product, fabricating and packaging it, and readying it for distribu-
tion. Thus the vice-president for production of a steel company is
not only an industrial manager but is also a production manager be-
cause he is directly and exclusively responsible for the creation of
steel. Other divisions within the company finance and distribute
the product.

In this book we are concerned primarilv with the work of the
production manager. Since he is also an industrial manager, the
titles may be used svnonymously; in most instances, however, “in-
dustrial manager” will be used in referring to the top officials in a
company.

People in Production Management

Execurives. There seems to be no agreement on who an execu-
tive is. Almost everyone in management aspires to the title, but
few are called executives. Some companics list everyone who
makes more than $10,000 a year on the “exccutive payroll”; yet only
a top few of these are admitted to the “exccutive dining room,” and
fewer still are invited to the deliberations of the “executive com-
mittee.”

After a survey of top management personnel throughout the
United States, Perrin Stryker presented this composite self-portrait
of an executive:

An American executive is a person paid for a full-time job in which he: (1)
directly helps to set his company’s objectives and over-all policies; (2) is re-
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quired to make or approve decisions that significantly affect profits and future
plans; (3) co-ordinates several major corporate functions, or those of a major
division or department; (4) maintains and develops an organization of
trained subordinates to achieve the company’s objectives; and (5) delegates
responsibility and authority to the organization, and controls performance and
results through at least one level of supervision.!

In this same survey President Leland Doan of the Dow Chemical
Company said:

An executive is a relatively high-level member of the management family
whose work is largely in the area of decision making and policy formulation.
His capacity is such that his judgment, perspective and skill in properly
delegating responsibility will weigh heavily in the long-term success or failure
of the business.2

In practice the word “executive” often is reserved for the men at
the very top of the organization, such as the president or general
manager and the heads of the major divisions. The Stryker survey
listed the following as the ten most frequently mentioned functions
of executives:

Achieving the company’s over-all objectives.

Planning, and setting policies and objectives.

Making decisions, thinking, and analyzing.
Co-ordinating functions and people.

Organizing and developing subordinates, advising other executives and
managers.

Handling subordinates, controlling operations.
Improving own capacities, leading, setting an example.
Delegating, giving orders, working through others.
Exercising business judgment, performing a specialty.
Dealing with the public.3

COPND YUk LM

ot

Every manager in the organization actually performs all of these
functions to some degree. Even the first-line supervisor or fore-
man makes some policy, trains his subordinates, and deals some-
what with the public. Taking all of these things into consideration,
it seems that the word “executive” is really just another name for
“manager,” and applies to anyone in the organization who assumes
responsibility over others. In practice, however, the title can be
used to label a certain number of key officials at the top of the
organization hiergrchy. When this is the case, the qualifications for
“executive” positions should be carefully drawn; those persons hold-
ing executive jobs should be publicly designated by the company.

1Perrin Stryker, “Who Is an Executive?” Fortune (December, 1955), 108.
3 1bid.
3 Ibid., 109.
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The chief official of production rates the “executive” label in
almost any manufacturing organization, whether it be a small fac-
tory of one hundred employees or a large corporation with one
hundred thousand. In all instances, he is a key figure in the per-
formance of the ten functions listed above and fits well into the
composite picture of an executive.

NUMBER OF PRODUCTION EXECUTIVES. Any definite statement con-
cerning the production exccutive quorum would soon be obsolete
in this dynamic field of production management. The number is
increasing cach year, and the demand for more people from the
colleges and universities to enter the field will be greater than the
supply. The industrial concerns in the United States will continue
their rapid expansion, and the American college youth has usually
proven himself as good raw material. He has acquired a certain
type of discipline that lends itself well to the ahsorption of knowl-
edge and information, and uses it effectively when the time comes.
The college graduate has shown an above-average intelligence and
ability by completing the fairly rigorous four- or five-year course.

Although the number needed probably will exceed the number
available in many management areas for many years to come, there
is already a sufficient supply in some activities. “Glamorous” fields
such as personnel management and public relations often have suf-
ficient numbers of people. In the higher echelons of the company
where courage, knowledge, and foresight are at a premium, the
greatest need is cvidenced.

Savanigs. There is little doubt that people engaged in produc-
tion management in the United States are highly paid. The top
ten incomes listed in the country cach year are almost an exclusive
club of industrial managers, many of whom have come up through
the production end of the business. Since, of course, every college
student of business administration cannot expect to join these top
ten industrial managers, the salaries offered to college graduates by
industrial concerns are more representative. The salaries offered
each year exceed by many dollars a month the wages offered for
other pursuits. This does not imply that these wages are offered
only to students of business and economics; whatever the college
training, the graduate who enters industry will command a higher
wage.

Frank S. Endicott, Director of Placement at Northwestern Uni-
versity, makes an annual survey concerning company policies in
employing college graduates. His 1957 survey showed that the
average starting salary offered by industrial concerns was $401 a
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month, an increase of $18 a month over the previous year. In 1958
the average figure was $430, an increase of $29. Similar increases
occurred during the previous five years, and will undoubtedly con-
tinue unless something drastic is done to cut the wage-price spiral.

Further figures of importance in this report show that in 1956
engineering specialists had a monthly starting salary of $433; ac-
countants, $389; salesmen, $385; and general business trainees, $382.
In 1958 the starting salary figures were $468, $416, $412, and $408
respectively. This implies that it would be better to specialize in
engineering; however, it is interesting that the engineer who com-
mands a better starting salary is not in as good a position as sales-
men or general managers after ten years. One of Endicott’s studies
shows that after ten ycars salesmen were averaging $826 a month,
while engineers were making $740. Production managers also drew
ahead of engineers as service lengthened.

A series of surveys sponsored by the Dartnell Corporation point
out that responding companies sought 3 per cent more graduates for
nontechnical jobs in 1956 than in 1955, a trend which has con-
tinued. The pattern seems to be that the enginecrs are hired for
their specialty, and that business administration graduates are hired
for executive trainec positions. In many instances, the engineer
who shows aptitude for administration is moved over into the ad-
ministrative hicrarchy and the higher salary brackets.

Stature. Historians and philosophers have attempted to classify
the dominant leader types for various eras in history. Some of the
types prevalent in the past were the warrior leader, the priest-type
leader, the scer or leader in ideas, and the entreprencur or indi-
vidualistic leader. Today, the dominant type which sets the tempo
of thinking and activity is primarily the industrial leader. At prin-
cipal posts of the federal government such leaders of industrial
concerns as Charles E. Wilson, Sinclair Weeks, George M. Hum-
phrey, and Neil McElroy have adapted themselves rcadily to lcader-
ship positions in the Eisenhower cabinet. The men who constitute
the boards of regents of the major universities and colleges are indus-
trial leaders. The groups who are supporting private institutions or
are elected to school boards are predominantly industrial manage-
ment people. The voluntecr leaders in civic groups such as the
Red Cross, Community Chest, and Heart Association usually are
the executives from the manufacturing or business concerns in the
community.

Over the past fifty years, the industrial executive has captured
the imagination of the American people. The person who holds a
high position in business has assumed a high level of prestige in the
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eyes of others, and has managed to a great extent to surpass the
professional man, the lawyer, the doctor, and the college professor
in the imagination of youth. He has made this advance primarily
through accomplishment, high wages, and living standards evi-
denced by big cars and beautiful suburban homes. One of the most
dominant forces in our society today is the business and industrial
leader group in which the production executive assumes his rightful
place.

EpucaTiON AND BACKGROUND. The education and background of
those in industrial management today are tending to standardize.
In earlier years, the leaders were not highly educated and were pri-
marily the entrepreneur or idea-man type. As manufacturing meth-
ods changed, the professional industrial manager with specific
background, education, and training emerged. Samplings of large
corporations show that today a large majority of successful execu-
tives (roughly 75 per cent of top executives) are college-trained.

Five hundred presidents of industrial companies were surveyed
by Business Week magazine to determine their backgrounds and
education* While a college degree is not absolutely essential to
rise to the top in industrial management, the fact that 62.1 per cent
of the presidents did have degrees is symptomatic of the trend. In
1919, only 24 per cent had college degrees; in 1930-39, 58 per cent;
by 1956, 62.1 per cent. The bachelor of scicnce degree, typical of
schools of business and schools of engincering, topped all others;
while the bachelor of arts degree, characteristic of the liberal arts
college, was a very close second.

In answer to the question “What is the best route to the top?”
the Business Week study showed that most top executives (over 30
per cent) come up through general management, with production,
marketing, and finance following in order. Before 1925 this rela-
tionship was much more pronounced; since that time, relatively
more top men have come up through the production, marketing,
and financial divisions.

This survey indicates the benefits of a B.S. or B.A. degree with a
broad education in management. This broad education should in-
clude knowledge of as many management techniques as possible,
both administrative and technical. It also points up the increasing
value of coming up through the production end of the business. In
whatever manner, a college degree is not a passport to the execu-
tive suitc. The degree is just a necessary starting ingredient, fruit-
less without much skill, hard work, and often luck.

4 “How Top 500 Presidents Set Off on Their Long Climb,” Business Week (June
9, 1956).
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Decision-making in Industrial Management Today

In discussing the present status of production management, it is
necessary to emphasize the dynamic character of the activities of
the industrial executive. Probably the most important thing that he
does is make decisions. If there is any one measure that differenti-
ates between the successful and the unsuccessful manager, it is the
ability to be right more often than not in making decisions. Making
a decision is essentially the choosing between alternatives. This is
not easy, and gets more difficult the higher one is placed in the
hierarchy of a concern. As scientific management has progressed
from nothing to its present status, there has been an attempt to make
decisions more objective and scientific. Quantitative analysis, as
will be discussed later, is regarded by scientists and many industrial
leaders as important in improving the objectivity of decision-mak-
ing. Another school of thought fcels that it is a mistake to place so
much faith in mathematics and science. Whyte feels that as a nation
we worship mathematics and science as some sort of deity that is
not nearly as valuable as its proponents would desire us to belicve.®

The executive decision-maker has available for assistance the
greatest array of talent in history. He has skilled staff men trained
in the latest techniques of mathematics and science ready to tackle
any kind of problem. He has electronic equipment of all sizes and
descriptions which can solve quantified problems in a matter of
seconds.

It might seem that under these circumstances the job of running
a manufacturing company has become much more simple; it might
appear that all companies should be run by mathematicians and
scientists to assure maximum efficiency in dccision-making. Actu-
ally, neither of these suppositions is true, and probably never will
be true. The running of factories is now more complex because of
the increase in such factors as competition, intricacy of product,
level of education and intellectual attainment of employees, power
of labor unions, and complexity of financing.

Mathematicians and scientists have little training in, or aspira-
tion for, administration. Their happiest role, for everyone con-
cerned, is as the staff specialist who can supply sensible alternatives
on short notice.

Influence of Related Fields on Industrial Management

HumaN reLATIONs. The industrial manager has been besieged
by well-meaning interlopers ever since the first factory appeared in

5 William H. Whyte, The Organization Man (New York: Simon & Schuster, Inc.,
1956).
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the country. The human relations movement developed in the
1930’s. This came about primarily as a result of the Western Elec-
tric experiments at Hawthorne, Illinois, where a group of Harvard
researchers and company men made some startling discoveries con-
cerning why workers react as they do to certain stimuli. It was
discovered that the employees recacted more pointedly to the fact
that they were selected and observed as a group for something
special than to improved lighting, working conditions, or equip-
ment. So started the great human relations movement that swept
the country.

The human rclations movement, in the eyes of many, has been
the outstanding innovation in the ficld of management from the mid-
1930°s to the present. Many schools of business throughout the
country have developed human relations courses that are compul-
sory for all students. Recently, however, some individualists have
thought that possibly the human relations approach has gone too
far. Although it is essentially good, they feel it is not so important
as many advocates declare.

The human relations era has contributed to the improvement of
industrial management techniques. At the time it appeared there
was a great nced for know-how and understanding by managers of
their subordinates. The crusade for understanding in human rela-
tions has had a valuable impact upon our work force and should
not be underestimated. Students of business administration or pro-
duction management should be cognizant of human relations tech-
niques and understand their value. However, the thinking student
should not succumb to the belief that human relations is the answer
to all. The current trend would tend to deify the group. Some of
the more vociferous proponents of the human relations approach
have established the widespread belief that the organization itself
is paramount, and that the individual must subordinate himself to it
and to its human components.

In the late 1950s there has been a resurgent feeling that the
greatest need now is not for conformity, the learning of how to
belong to the group, but for a return to individualism where a per-
son is free to make his own decisions, frce to speak up, and free not
to seek as his basic goal the confirmation of the group as a good
belonger.

In summary, the people in industrial management have been
greatly affected by the human relations movement, and the relation-
ship of man to man has improved. Management should be aware
of the advantages of human relations know-how in order to work
well with others, but it should also be aware of the danger in the
subordination of the individual to conformity. Industrial manage-
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ment will be better served in the long run if the trend is not toward
the establishment of the supremacy of the group and the suppres-
sion of initiative and courage.

MaTueMmaTics. Another field that has greatly influenced indus-
trial management is mathematics. Frederick W. Taylor, who made
the early studies of efficiency in the steel industry during the 1890
and 1900’s, was a firm believer in simple mathematics. This has
been the order of the day in industrial concerns ever since. When
mathematics is used, there is an attempt to quantify alternatives so
that decisions may be made more easily. Mathematics is used in
forecasting sales, accounting, and finance. It has had recent appli-
cation in statistical quality control, scheduling, and handling of
payrolls. Up until the last decade the mathematics used was very
little more than simple arithmetic or algebra. Current thinking
wishes to apply calculus and other advanced mathematical tech-
niques to decision-making.

Here we find mathematics plus science assuming the mantle from
human relations. Evidence of this is the addition of courses in
higher mathematics to the curricula of the better schools of business
in the United States. The University of California, for instance,
now requires a modicum of calculus for all business administration
majors. It seems apparent that students of business administration
in the future will be required to have a greater knowledge of math-
ematics. The industrial manager, having just become accustomed
to the invasion by the sociologists and psychologists of the human
relations movement, now must gird himself for the invasion by the
mathematicians and scientists. The goal is beneficial and probably
will improve the decision-making process more often than not.
However, mathematics and science cannot be accepted without
question in the industrial management environment, since they have
not proved themselves in application. The influence of the math-
ematicians will be felt at all levels of industrial companies, but they
will be used in staff and advisory positions. Other executives will
attempt to make themselves better informed, and will be trained in
the broader aspects of management.

Science. Science has invaded the industrial concern in recent
years. The competition between companies has become so intense
that the establishment of top-level research and development lab-
oratories has become necessary for all who can afford it. Most of
the science in industry is of the applied variety—an attempt to
make a better carburetor, a leakproof convertible top, or a better
jet engine. Although most of the pure science and research is still
carried on in the universities, some laboratories, such as the General
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Electric group, have done a considerable amount. In general, a sci-
entist who comes to the industrial concern is paid a good salary
primarily for developing the company product so that it has a better
competitive appeal. This environment apparently does not deter
some of the better United States scientists from entering industry.

The scientist has also entered the decision-making process be-
cause of the supposed objectivity of his approach. To solve factory
management problems he uses the same methods he has used to
isolate new elements or to smash atoms. So far, the biggest reason
for failure in this undertaking has been the gap between the factory
manager and the scientist in understanding each other’s vocabular-
ies and methods. The scientist is as baffled by the intricacies of a
production control system as the production manager is by simul-
taneous linear equations. Both, however, are learning. A later
chapter will discuss this in more detail.

FUTURE STATUS OF THE FIELD

Industrial Manager of the Future

StaTUure. The people in industrial management primarily will be

aduates of schools of business, well versed in industrial techniques,
and well backed by a philosophy of management garnered over
many years of application in managerial positions. The manager of
the future will think more in terms of mathematics and quantitative
analysis, will be better trained in human relations, and will be much
more concerned with government and civic affairs. The curricula
of schools of business in the United States are oriented in this direc-
tion. There is also continued pressure today by top company offi-
cials for young exccutives to enter into community affairs and gov-
ernment not only for the experience involved, but for the resulting
good public relations and favorable government attitude.

Along with other business managers, industrial leaders will as-
sume an even more influential role in our society. Peter Drucker
points out that the new middle class will be composed primarily of
the members and officials of labor unions who will continue their
upward advance in income, standard of living, and position in the
social hierarchy. Their ascent will push the industrial manager
onto a higher plane in terms of income and influence. At the pres-
ent time, company managers are assuming important roles in civic
clubs, Red Cross and Community Chest drives, and presidential
cabinets, as both political parties recognize and turn to businessmen
to run the far-flung activities of government. This combination of
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achievement, education, and industry’s desire for better community
and governmental relations will create a new level of attainment for
the industrial leader in the social structure of the country.

The ascendence of the industrial leader probably will develop
further an already changing sense of values in our American youth.
The lawyer, doctor, and professor will continue to : appear less envi-
able than the industrial manager with his coveted income, prestige,
and importance in the society. The industrial manager may well
achieve the professional status he now so earnestly sceks.

Even though the industrial leader of the future still will bear such
titles as production control manager, personnel manager, industrial
engineer, sales manager, and chief accountant, the meaning of these
familiar sounds is already changing somewhat. The concept of pro-
duction control will be changed completely with application of linear
{)rogramming to the present scheduling and machine-loading prob-
ems. The function will still command the co-ordination of manu-
facturing activities accordmg to plans so that deliverv dates can be
achieved, but the methods involved will be greatly altered by quan-
titative analysis.

Usually there will be fewer people involved in each function in
the future. Today it takes a department with five, ten, or twenty
people to perform the production control or the personnel function
(see Figure 1-1). In the future there mayv be just one person, or
two at the most, to handle the whole activity in a very large com-
pany while computing machines replace the remaining ten or twentv
people. The number of people necessary to program and operate
the machines is a matter of conjecture, Dut there certainly will be
fewer than are now involved in paper work. Figure 1-2 pxctures a
possible organization chart of the future company, showing the
functions and combination of functions which could exist.

EpucaTioN. The industrial manager of the future will be better
educated than his counterpart of today. In the 1950’s and 1960’s,
the best way to success in industrial concerns is to hold a college
d:free in the future the path will extend to advanced degrees, not

y because of the complexity of automation, but also because of
the numerous competitors with bachelor’s degrees. A diversification
of background is becoming the byword. Companies are suggesting
such combinations as a bachelor’s degree in business administration
with a master’s degree in the humanitics, or a hachelor’s degree in
engineering with a master’s degree in business administration.

The theory that the executive of the future must be a mathemati-
cian or an engineer has already been stated as an improbable out-
come. To run an organization and make decisions among complex
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Figure 1-1. The Factory of Today.

variables takes more than a detailed knowledge of calculus and
thermodynamics. An exccutive will be required to have knowledge
in these areas, but he must be trained also for the task of leadership.

Much to the chagrin of many students, the school of business
administration will set up its courses and curricula based upon these
new needs, with mathematics and other technical subjects as a re-
quirement for a business administration degree. In another direc-
tion, a greater emphasis probably will be placed on the humanities.
In the mid-twentieth century there has been a return to a concern
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Figure 1-2. The Factory of Tomorrow.

for the need and value of training in the humanities and arts. The
greater the understanding, the deeper the knowledge of life and of
the relative importance of things. The school of business will incor-
porate these diverse areas into a curriculum which will be attuned
to the times to include technical subjects, humanities and arts, and
also many of the present courses.

The opportunities in the future for the graduates of business ad-
ministration will be as good as they are today. There will be a great
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demand for people with academic preparation for industry. The
changes will occur in the starting jobs and in the functions that thev
will be asked to perform. The college graduate of the future will
not start out as a clerk, laborer, or worker on the line—there will be
fewer such jobs in industry. A strong possibility as a starting job
will be that of programmer on an electronic computer. This job
involves taking a system, or a group of data requiring a decision,
and converting it into the language of the machine on cards or mag-
netic tape. It then can be inserted into the machine and solved like
a mathematical problem. The starting jobs in production control,
engineering, industrial engineering, maintenance, sales, and finance
will be at a much higher level than the starting jobs of today.

SUMMARY

Many theories have been advanced concerning what has con-
tributed to the success of the United States. One theory is that the
development of skill in the manufacture of its material wealth has
been a prime cause. This being so, the study of production man-
agement by thinking Americans is well justified.

Some schools of thought advocate the training of the well-
rounded executive and abhor the specialist. The study of produc-
tion management is often classified as being too specialized. Since
the field contributes considerably to our international stature and to
our cveryday life, the well-rounded person should have some knowl-
edge of production management.

Some of the definitions to be assumed throughout the book:

1. Management. The assumption of responsibility for leadership of
a group toward the achievement of its objectives.

2. Industrial Management. The assumption of leadership in the
industrial environment. A subdivision is manufacturing manage-
ment, the leadership of all the activities which contribute to the
performance of a factory.

3. Production Management. The management of those line functions
directly concerned with the creation of the product, a part of
manufacturing management.

The number of people in the industrial management field is in-
creasing to the point where demand outstrips supply. Particularly
in demand are college graduates, because of their formal training in
acquiring and using knowledge effectively.

People engaged in industrial management are highly paid. The
top ten salaries in the country usually are paid to industrial man-
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agers. More representative are the salaries paid college graduates
by industrial concerns: The average starting salary in 1958 was $430
a month, an increase of $29 a month over the preceding year.

The industrial manager has achieved a high level of prestige in
this age, playing a dominant role in society, government, and busi-
ness. To a great extent he has superseded the doctor, lawyer, and
college professor in the imagination of American youth.

Studies show that a great majority of top industrial executives
are college trained, the B.S. degree being most prevalent. Most of
them came up through general management, with production, mar-
keting, and finance following in close order.

Probably the most important thing an industrial manager does is
make decisions. This is the choosing between alternatives. While
it is possible to make objective decisions from long cxpcrience and
training, the current trend is toward reliance on quantitative analy-
sis. The decision-makers of the future will be greatly influenced
by, and will have greater knowledge of, mathematics and science.
The mathematicians and scientists themselves will serve increasingly
in a staff capacity.

In the 1930’s the human relations theories invaded the industrial
management field and continue still. The tendency has been to-
ward deification of the group to the detriment of the individual.
Recently encroaching upon industry are the mathematicians and
scientists, but the idea that the managers of the future will be math-
ematicians and scientists is improbable.

The industrial manager of tomorrow will be better educated than
his present-day counterpart. He will probably achieve greater stat-
ure in the community, and possibly the professional status he so
ardently seeks.

QUESTIONS

1. What do you fcel are the most significant reasons for the present
stature of the United States of America in the world?

2. Clarify the distinctions between: (@) management, (b) industrial man-
agement, (c) manufacturing management, (d) production management, (e)
manager.

3. Who is an executive?

4. Has the college graduate been successful in industry? Why?

5. Why do graduate engineers receive higher starting salaries than sales-
men? Why do salesmen gain higher salaries in the long run?

6. What in general is the stature of the business executive in the United
States today? Why?

7. How important is a college education in industrial management today?
Why is this so?
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8. In what ways will the industrial manager of the future be different
from his present-day counterpart? Why the change?

9. Why will industrial managers become the upper class in the American
social structure?

10. What will be the educational backgrounds of the industrial managers
of tomorrow? Why?

11. Why are studies in the humanities necessary for business executives?

12. What kinds of starting jobs will college graduates have in the factory
of the future? Why?

13. What are the differences between Figures 1-1 and 1-2? Discuss the
reasons for the differences.

CASE -1
Kirkham Can Company

The Kirkham Can Company manufactures a line of tin cans of
various sizes which are sold to nearby cannerics. One such cannery
is located across the street from the can company, and receives its
newly manufactured cans via conveyor system.

The company manufactures only tin cans, all very similar except
for size, and the process is continuous from the flat sheets of square
tin plate to the loaded boxcar or packing carton.

Nearly all Kirkham cans are shipped during the summer months
when the canneries are in full operation. Cans shipped during the
winter months amount to less than 5 per cent of the total year’s
sales, and usually arc taken from the warchouse supply.

During the summer months when the canneries are operating at
maximum output, the can company must work three shifts to meet
the orders. The season of three shifts lasts six to eight weeks, while
the two-shift period lasts from three to four months. The one full-
day shift extends from six to ninc months, with only a skeleton crew
remaining through the winter to do maintenance work such as ma-
chine overhaul, repair, and painting.

The plant is divided into two functioning units: the factory,
which does the actual manufacturing; and the warehouse, which
does the storing, packaging, and loading of boxcars.

There are roughly four major pay grades or jobs in the ware-
house—stacker, line man, foreman, and assistant superintendent.
Total plant employees during the midsummer number approximately
500, including 100 who work in the warehouse. During this peak
season, all positions are filled and functioning, but as the season
slackens, the layoffs start. The foreman is reduced to line man, and
the line man steps down to become a stacker; by the end of the
season, the process of elimination has left the foreman doing the
work of a stacker or a maintenance man,
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Although several colleges and schools in the area supply students
to fill the summer needs, there are not enough experienced workers
during the rush season. The experienced men that are laid off dur-
ing cutbacks frequently do not return. Only those with five years’
seniority or more have the opportunity of working the full twelve
months.

The company has done several things in an effort to remedy the
situation, but none has proved entirely effective. An additional
warehouse has been built which is filled in the fall before the day
shift is laid off. Though large, the warehouses are relatively expen-
sive to maintain because cans are bulky and consume considerable
space in spite of being stacked three decp on pallets. Total storage
space accounts for less than two months” supply when spring orders
start.

Another method that has been tried for providing experienced
help has experienced foremen running two shifts of twelve hours
each. When production orders are heavy, this arrangement elimi-
nates the search for a third shift of trained and experienced fore-
men. This system has obvious drawbacks, especially when the plant
operates seven days a week. Although workable, this system has
been used for many years only for lack of a better method.

The president of the company, Mr. Knott, was deeply concerned
about these problems; but since World War II he has been drawn
more and more into community affairs. He is currently the presi-
dent of the Chamber of Commerce; during the past ten years he
has served as chairman of the annual Community Chest drive; and
five years ago, he accepted an appointment to the board of trustees
for his alma mater, a small liberal arts college. These matters ab-
sorbed 40 per cent of his time. He is now seriously considering
withdrawing from many of his activities to take over entircly the
administration of the company. Over the past ten years he has
slowly delegated most of the administrative responsibility to three
of his most trusted subordinates. Most of the important decisions
were being made by the trusted lieutenants as a group and given to
Knott for final approval. He has agreed with them more times than
not, and has been quite happy with the company’s progress until
the present crisis.

One of the newer officers of the company, Mr. Metter, had been
hired specifically to develop a management training program and
to improve the selection and placement procedures in general.
Knott had felt that a corps of bright young men should be coming
up through the organization to fill vital positions as they occurred.
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Metter toured the nation to find five young men who would fit into
his program. Knott had insisted on only one qualification: the five
must all be graduates of small liberal arts colleges like himself.

The training program has been in effect for one year. Four of
the five men have come along very well in the opinion of Knott, but
have not yet assumed any important responsibility. The fifth man
was released after six months following repeated warnings that he
was antagonizing the foremen with his condescending manner.

Stipulate what you consider to be the main problems facing this
company.

Make a decision concerning each of these problems, after carefully
analyzing the causes and consequences of each alternative.

Write a report to Mr. Knott with your suggestions and your reasons.

CASE -2
Neoga Steel Company

The Neoga Steel Company is a small company employing about
150 to 200 workers. It is a typical job-shop operation, manufactur-
ing large structural steel components for bridges, railroad crossings,
buildings, and so forth. It is well run from a technical viewpoint;
that is, the well-planned layout brings raw material in at one end
and the finished product out of the other end with minimum back-
tracking.

The shop is unionized by the United Steel Workers and is a union
shop. Many conveniences for employees have been added over the
years, such as soft-drink, candy, and cigarette machines ncar at
hand. However, workers do not seem as conscientious as they once
were, and many times are seen talking instcad of working. Whether
this condition arose because of the union would be hard to deter-
mine, but certain difficulties seem to have appeared following the
organization of the union shop.

1. The inspection department consists of a salaried chief inspec-
tor, and two checkers who receive standard union wages. The new-
est checker, Joe Dobson, was selected by the chief inspector because
hie was young and apparently conscientious. Although a checker
receives the same wages as a worker, the chief considers the job a
promotion in prestige and opportunity. Dobson was relcased from
a laboring job, and received the opportunity to bring himself to the
attention of the engineering and production control departments,
which could recommend Dobson for further advancement.
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A checker’s job consists of following work through the shop,
checking each operation against the blueprints, and helping with
final inspection as well as receiving inspection. Dobson’s perforin-
ance on the job as a checker is satisfactory, but he confines himself
to the immediate work going through the shop. Although there
always is work somewhere to be done, Dobson complains of lack of
work and says his other job was better. He has not made the
slightest effort to become acquainted with either the production
control or engineering department personnel. The chief always has
to look for Dobson to help him in the yard, and often finds him
talking in a corner to his fricnds from the shop.

2. Occasionally building beams are stored before shipping in an
uncovered portion of the welding department adjacent to the main
shop. Several of these beams were shipped one day to the con-
struction site, and the chief inspector of construction at the job site
telephoned the plant to inquire why two overhead beams were
shipped that still had red rejection tags attached. Neoga’s chief
inspector, Jack Armstrong, replied that the beams in question should
not have been shipped, and went to the place where the beams had
been stored. Looking around the area, he discovered two more
red tags that had been torn off and left. He concluded that the
beams were thosc needing repair that he had “red-tagged” several
days before. Everyone down to the newest helper knows that a red
rejection tag means the item must be repaired, reinspected, and the
tag removed by the chief inspector before shipment.

The chief inspector went immediately to the works manager and
threatened to resign. Although Armstrong was relatively new on
the job, he was well trained, with wide experience, and could get a
job easily elsewhere. He told the works manager that there was
not much use in his being there if he had no more authority than
demonstrated by this incident.

3. The arc welders make an important weld when joining two
tapered beams to make one overhead beam for buildings. It must
be a 100-per-cent complete weld. In order to make the weld per-
fectly each time, the ends of the beams are beveled and must be
aligned. The joint is welded on one side first; then the other side is
chipped and welded; the second weld is fused with the first to make
the 100-per-cent weld. The beams will be rejected at the con-
struction site if they are not properly welded.

Time and time again beams are sent back because the weld was
not 100 per cent, or because the ends were out of alignment. Time
is lost and schedules are delayed. Because of his other duties the
foreman cannot look at every weld. The welders know how the
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weld should appear and that the ends should be in alignment. If
the ends are out of alignment, easy and quick repair can be per-
formed by heating the weld and hitting each end with a sledge until
they are in alignment.

Why is a knowledge of human relations important in the solving
of the above problems?

Where does one acquire this knowledge?

How would you solve each situation? Explain why in each instance.



CHAPTER 2

The Organization

of Manufacturing Concerns

In the preceding chapter a broad, general picture was drawn of
the field of factory management today and tomorrow. The purpose
was to introduce the subjcct and present some of the problems fore-
most in the minds of thinking management personnel. The primary
intent of this chapter will be to explore more specifically an aspect
of factory management which must be considered in order to clarify
the chapters that follow, namely, how manufacturing companies are
organized.

THE ORGANIZATION STRUCTURE

It has been established that decision-making is the single most
important function of the manager. One of the most vexing series
of decisions facing the manager is to organize the activities of his
unit for efficient action. Organizing means establishing logical func-
tions and personnel. An organization is a group of people working
together toward a common goal. An organization structure is the
physical relationship among the factors of production, the func-
tions, and the personnel in the company. Its objective is to insure
a constant, basic relationship.

A formal organization structure is the relationship between func-
tions showing the delegation of responsibility and authority; an
informal organization structure is the day-by-day contact between
persons who fill these functions or jobs. The formal organization
structure is the definite chain of command from the president to the

24
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general manager, to the works manager, to the production superin-
tendent; from the general manager, through the sales manager, to
the salesmen; and from the comptroller down through the account-
ants. The informal structure, if it could be charted, would show the
direct relationships by phone or by conversation between personnel
in parallel activities, such as between sales personnel and design
engineers. There is no formal relationship of authority between
them; however, the knowledge possessed by salesmen of customer
desires is communicated informally to the designers.

Every company has an organization structure, whether it is good
or bad; but not every company has an organization chart. An or-
ganization chart is a picture of the organization structure at any
glven time. Many management men feel that an organization chart
is absolutely essential; others arc not so sure. An organization chart
does present to the management and per sonnel of the company a
complete picture at any given time of what should be the formal
relationships of authority and responsibility between functions from
top management tlnou;’h the lowest operative emplovee. An effi-
cient job of organizing becomes one of the major problems in man-
agement. In order to do an cffective job, the factory manager must
have some knowledge of the theorv of organization structure.

It is necessary for a company to have a  sound or ganization struc-
ture, and for all employees concerned to have knowledge of this
structure. The following is an attempt to simplify what has been
written concerning this very important activity:

1. The established organization structure creates a definite rela-
tionship concerning authority and responsibility between functions
so that cach person performing a function knows the extent of his
authority and responsibility.

2. The relationship between line and staff functions should be
clearly drawn. A staff activity has a different tvpe of authority and
responsibility from a line function. If this relationship is clearly
established and a carefully planned organization structure is pres-
ent, fewer conflicts will occur.

Building the Organization Structure

OsBjECTIVES. Objectives are goals. A company is created and
given the right to exist by socicty because there are certain objec-
tives which the socicty and the company wish to achieve. One of
the prime goals of the company is to make a proﬁt the prime goal
of society, in allowing a company to exist, is service. Therefore,
the broad general objectives of industry and business are profits and
service.
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As the first step in organizing, the company must clarify its serv-
ice objectives. If a company decides to manufacture automobiles,
its general service objective is to create an automobile at a price
and of the quality that will appeal to the public. This general
objective can be broken down into subordinate goals which must
follow: the securing of funds, the fabrication of the product, the
distribution of the product. Each of these major goals can be
broken down into minor objectives: the hiring of personnel, the
designing of body and engine structure, the forecasting of sales, and
so on. Further down in this search for goals would come the objec-
tives of the individual on the job: the worker to put the door on the
auto as it goes by, the individual accountant to keep the historical
cost record of a specific type, the salesman or contact man to make
a sale. All of these people have individual objectives.

Funcrions. All of these objectives translated into work become
what are called functions. Functions are areas of work: hiring per-
sonnel, attaching a door, keeping a record. As previously said, or-
ganizing a structure is establishing the economical and efficient rela-
tionship between functions.

The tight causal effect between objectives and functions can now
be seen. This can be easily translated into a rule: There should be
no functions created which are not necessitated by the achieve-
ment of an objective. This rule is broken by the often-practiced
policy of creating functions because some other company has that
function. For instance, many small companies have set up produc-
tion control departments because other companies have them; when
actually, at their point of development, they do not have a spccific
production control objective separated from the broad objective of
production itself.

Orcan1zING PROCEsS. The organizing process begins, first of all,
by establishing the particular objectives, starting with the most
general and continuing down to the most specific, which are neces-
sary for the functioning of the individual concern. Then the or-
ganization structure is created by putting the functions that have
been derived from the objectives into some logical relationship of
authority and responsibility. When this has been achieved, there is
a sound or%anization structure. The maneuvering of functions to
create an efficient structure does not end once it has been originally
established. Most companies must alter their structure with chang-
ing conditions. The relationship between the objectives and the
functions and their structure, however, should still be the primary
basis for justifying the functions.
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man concern. This one man is the entrepreneur, the owner-manager
of his own enterprise. He not only produces the product; he has
secured the money to buy the materials and tools, and has tried to
sell the product himself. 'Many companies have started in this way
and have grown to be huge multilevel corporations.

Assuming that the business of this one man continucs to grow,
he eventually will hire somecone to help him. He might hire a top-
notch salesman to help distribute the product. When the sales-
man’s function becomes a part of the or ganization structure, we
have the beginning of the line structure of the company. One por-
tion of the basic functions of an industrial company has been dif-
ferentiated from the responsibilities of the single man.

Soon, the owner-manager hires another man to help produce the
product, and another to aid in securing additional capital. Slowly
there is further growth of the line structure expanding downward
from the original functions performed by the owner. Figure 2-1

OWNER-
MANAGER

| SALESMAN l FOREMAN | TREASURER I

OF
PRODUCTION

I EMPLOYEES l

Figure 2-1. Pure Line Structure.

shows the organization structurc including the owner-manager,
salesman, treasurer, foreman of production, and two employees.
Although it has grown considerably, this is still a pure line structure.

Analysis of what has occurred from the beginning through to
the structure illustrated in Figure 2-1 brings forth the definition of
a line function. A line function is one which contributes directly
to the achievement of the primary objective of one of the three basic
functions in an industrial company. Anyone dircctly associated with
selling or supervision of sales, producing or supervision of produc-
tion, or financing or supervision of finance is performing a line
function.
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The following are some observations from analysis of what is
happening to our hypothetical company:

1. Every line job in the structure is contributing directly to the
primary objective of the basic functions—the basis for the definition
of a linc function.

2. With the creation of each new line function, further speciali-
zation of performance is achieved—the salesman becomes a special-
ist in sclling; another becomes a specialist in financing.

3. The line structure as developed has simple, direct lines of
authority and responsibility from the top executives down through
the operative employees. There is no complexity and confusion of
who reports to whom.

4. The structure is a result of direct, downward growth or ex-
pansion of the three basic functions of industrial enterprises.

5. There is a direct flow of ideas from the top executive down to
the bottom.

6. The responsibilities of each executive become increasingly
complex as the structure grows because of an ever increasing num-
ber of subordinates.

7. As the line structure expands, a marked differentiation be-
tween administration and operation occurs. In the one-, two-, or
three-man organization, it matters little who is boss; but as the
company grows, demarcation arises between those who are employ-
ees doing the work and those who are giving the orders.

8. The line structure is necessarily associated with, and is more
economically used by, the small company in the early stages of
growth than by the large, complex organization.

Staff Structure

In observing the phenomenon of the growth of the line structure
of a company as it increases in volume of sales and number of em-
ployecs, it can be scen that the structure tends to grow downward,
continuously adding new echelons of authority and responsibility.
This authority and responsibility has been delegated from the or-
iginal single ownership-management source. At each echclon, the
authority and responsibility has been held exclusively by the per-
son who is accountable for the performance of those beneath him.
In Figurc 2-1, the foreman of production has been given the au-
thority and responsibility for the production of the product. He has
delegated the authority and responsibility to each operator for his
appropriate activity in production. The salesman has been dele-
gated the authority and responsibility to distribute the product; the
comptroller, to secure funds. As the linc structure continues to


