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" FOREWORD

This Student Manual is for use in the exploration phase of a
career education program. The Manual is directed toward exploring -
manufacturing occupations and is to be used with the Instructor's
Guide in the same program area.

The intent and.purpose of this Manual is to help the student
- explore the various career, occupation and job fields found within
the manufacturing occupations.
Y

‘Generalized graphic and descriptive examples are presented
for use by the student as a.means for conducting selection,
exploration and direction activities in the planning of careers,
occupations and. jobs within the manufacturing occupations.

The use of the models and related information is intended to
provide direct articulation between the awareness and orientation
phases of career education in content and purpose. The explora-
tion phase is an integral part of the preparation phase of career
education. This is provided by utilizing the models in a ladder-
of-knowledge method. Later, advanced knowledge, skills and
attitudinal components will be added as the specific areas to be
explored and -prepared are selected and studied.

No single program is offered as being the way to conduct
exploration activities. Program design and development techniques
and methodologies are included in the Instructor's Guide. The
characteristic nature and diversity of manufacturing occupations
preclude a course development model being applicable across the
board. : :

What is most important in the conduct of this course is the
students' active participation in both design and operation:
These functions are sensitive to student desires, interests and
purposes. This Manual was designed to help students actively
participate in the program in order .to maximize ‘their goals and
purposes. i ~ _ :

The prime purpose of this Manual is to help students. It is
sincerely hoped that this will be the case.

John E. Radvany
Deputy Assistant Commissioner
New Jersey Department of Education
Division of Vocational Education
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Career Education

INTRODUCTION

The American educational system has been described as the
greatest achievement in democratic processes attempted by any
people. - The system was built upon the concept of equal educa-
tional-opportunity for all. Its goal is to allew each person to
become trained and/or educated to a level commensurate with their
inherent capabilities. In support of this concept and goal, it
was required that compulsory attendance in the school @ystem, from
six to 16 years of age, be maintained. The concept, goal and
requirement of American education differ markedly from the educa-
tional systems of many countries. '

While it was possible to meet the requirement of compulsorv
attendance, meeting the idealized goals has been a problem.
Attainment of the goal and concept has been a concern of the
political, technologic, economic and sociologic systems during the
history of this nation. : '

A major forward step came immediately after World War II,
when all of the various systems concentrated on human resource
development in the educational delivery system. During the period
of time from the late 1940's through the 1960's, legislation
supported integration and attendance to minority group educational
interests and nroblems; technology énabled industrial, trade,
commerce and general business expansion and, at the same time,
created new occupations and jobs. ' :

After the 1960's a major charge evolved from general society.
The massive and dynamic change period generated the statement that
education was neither meaningful nor relevant. The educational
system and all interfacing systems are attempting to provide both
an answer and new posture to address that charge. One of the
“approaches is called Career Education. It is to this charge that
Career Education programs are addressed, formed and operated. The
manner of approach is to examine the career work related com-
ponents of human endeavor and to. determine how educational systems
can be utilized to enhance the life-cycle human career dimension.



— CARELR EDUCATION CONCEPT

The term Career Education, is a concept comprised of many and
varied sub-concepts, all centering in education but related to
m-ny factors concerned with life and work.

- ,
The primary process used in this manual is representative of
Career Education, its concept and scope.

'\REER EDUCATION GOALS -

The major goals of Career Education are:

1. To make all education more meaningful and relevant to
individuals and their career development. .

P

To provide the guidance, counseling, and instruction
necessary to develop self-awareness and self-direction;
to expand occupational choices and aspirations; and, to
develop appropriate attitudes toward the personal and
social significance of work.

|
To ensure the opportunity to learn a marketable entry
level skill prior to leaving school. ‘

|

4. To provide knowlédge and skills requisite to further
education and employment upon completion of secondary
school programs. ‘

5. To assist the individual in finding employment or in
receiving further education.

6. To utilize community resources .in the education system. -

7. To increase the available educational and occupational
options through a system which will permit entry and
reentry into either the world of work or an educational
system. :

— s,

P SCOPE_OF CAREER EDUCATION

- Career Education is a comprehensive educational program
beginning in childhood and continuing through adulthood. The
subject-oriented curriculum of the elementary and secondary
schools is restructured to include career development. In the




-

primary grades, Career Education is as important a component of
the educational system as reading, writing, and arithmetic. The
students explore the world of work and familiarize themselves with
many occupational fields and gain an insight into, and a respect
for, both work itself and the people who work. In junior high
schoal the student studies the structure of occupational fields
aud beglns experlence CentE?ed 1earﬂ1ng 1n each of these fleld§

JDb fam111e%, so that by the tenth grade ;hey have already - galned
1n1t131 entry level employment skills. ’ :

Career Education prepares the student, leaving the school
system, with both employable skills and a feundatlcn for building
new and improved occupational levels in the future. Also, Career
Education recognizes that people may reenter the educatlonal
-system at any point for upgrading skills or learning new techniques.

PHASES OF CAREER EDUCATION

Career Education, as initially conceived, consists of four
phases as in Figure 1, page 5.

Phase I - Career Awareness

Phase IT - Career Orientation
Phase III - Career Exploration
“Phase IV - Career Preparation

Phase I - Career Awareness

Career Awareness is a majer departure from the traditional
‘concepts of vocational education. It was formerly thought that
work preparation should start in high school. Research, however,
has: repeatedly shown that the early years. are the most important
learning years. Since Career Education is concerned with both
work and work attitudes, it is important to introduce Career
Education at the beginning of formal schooling. During Phase I
students will become acquainted with all of the Career Education
~ fields and learn that work is honorable, respected, and important.

Phase II - Career Orientation’

. Career Orientation, which normally begins in junior high
school, assists students in identifying talents, aptitudes,
1nterest§ and work requirements in the world Df wcrk They wili
cholce but they will also learn the structure of career flelds
and the variety of job levels in'each. The concept of career
ladders will become clear and the student will be able to apply it



to several selected career fields. Faculty members and
counselors, as well as resource persons from business and industry
could all participate in programs, each offering their own special
services to students in the Career Dr1éntat10n phase. ,

Phas I1T - Career Explofat1én

Career Exploration means- in-depth study of several jobs or
job families through simulation, vicarious experience, and hands-
on opportunities. The basic DbjECtLVES of this phase are: -

s _

1. To provide in-depth exploration, beglnnlng spec1a112a~
= - tion, and skill development training in a selected

- occupat;@nal field/job family.

2. To improve student performance in basic and related
subject areas with emphasis on career development.
To provide information and guidance in the' selected
occupaticnal family in conjunction with entry level job
preparation and/or preparatlon for contlnu1ng education.

bl

Phase IV - Career Preparation

Career Prepa ‘ation, the attainment of intensive skill,
technical knowledge, work habits, attitudes and safety Judgment in
one or more jobs or job families, is the final step in Career
Education. The objectives for Career Preparation are:

1. To provide specific training in a chosen occupation/ -
occupational family in pre p ration for job-entry and/or
further educatian ' 3/,

2. To 1mprove student performance by relating studles to
the chosen area of work.

3. - To provide c;zupational information and guidance with
job preparation, as well as prepare the student for
further education and direction.

4, To insure that students meet thehjob entry, and/or -
advanced educational prerequisites of education and
skills needed for their occupational-career choices.
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'The basic concept of Career Education is that it is an educa-
tional vehicle which attempts to integrate the work-related
aspects off Careere, Deeupatlene and jobs within the framework of
human development 1n given'or selected environments.

\

Cereer Education 15

!

1. "To make all edueetion more meaningful and relevant; and,

2.  To provide an environment and opportunity for all
students to acquire attitudes, knowledge and skills at
their choeen level and in thElT chosen career fleld

The eeepe and phaeee of Career Educetlon eover the nonmal o .

eecondery eehoele in four pheeee, nemely Awereneee (Gredes K- 5) e
Orientation (Grades 6- 8), Exploration (Grades 9-10); and, Pre- '
paration (Grades 11-12).  Also, Career Education continues simi- o

larly through post- eeeondery, hlgher edueetlon, edult and con- -
tinuing education.. - :




The Manufacturing Enterprise

" BRIEF_HISTORY : o

_ Manufacturing is an enterprise that uses land, capital, and
labor to produce goods. It is the process by which man adds
utility to the materials that nature furnishes and includes such
enterprises as textile mills, factories, mines, electrical power

* plants, meat packing houses, food canneries, and petroleum
refineries.

Production in an enterprise begins with natural resources
such as ‘land, minerals, water, and timber. Without natural
resources man could neither survive nor improve his standard of

. 1living: Yet, in their original state, most natural resources do
not satisfy human wants. Therefore, these natural resources must
be processed to suit needs and desires. .This is-accomplished by
manufacturing enterprises. = - ' e

"' From the beginning of time, people spent a greater part of
their waking hours searching for food necessary for survival. In
the Paeolithic Age, tools appeared for the first time and man
began to change from hunter to producer. During the Neolithic
Age, man was using the loom, the wheel, and the kiln. Techno- ~ =
logical development progressed through the ages.and eventually led
‘to the Industrial Revolution. ‘At the beginning of the Industrial
Revolution, there were new materials, better tools, and more
efficient machines. ' Conversely, the number of farmers decreased

~ substantially as rural pecple migrated to the towns and cities.
The industrial society had begun and it was to drastically alter
the life of all people. S - T

In earlier times, most goods were produced in the home. As

technology developed, manufacturing operations were transferred

from the home to the factory and goods were produced with machinery

rather than- totally by hand. The growth of capitalism and private
enterprise paralleled the rise of the Industrial Revolution, Many

new machines were invented. One of these, for instance, was -
' Hargreaves' invention of the spinning jenny. This made it possible

to produce more goods per day than ever before. Consequently, as

prices went down moré people could afford to buy the goods. :
Increased production and decreased labor costs resulted as factories TN
‘located on stream banks and water-powered maihine§%{§p1a§ed hand-

powered machines.

American manufacturing dates$ back to the firstfpermanent ‘
English settlement in the New World. In 1620, New England ship-
‘builders found the natural resources they needed;efard woods, soft

16 ]
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woods, and pine sap from whlch to make turpentine,-resin,-and- tar.
Saw mllls were -operating as early as 1631. When iron ore was
discovered in Massachusetts in 1€54, John Winthrop, Jr., son of
~ the Governor of the Massachusetts an Colony, went to England and
brought back both equipment and skilled iron makers. Braintree,
Massachusetts, was the site of the first iron furnace in the .
colonies. In 1665, Groton, Connecticut, gave twenty acres of land
to a group who bu11t a mill for grinding corm. The output of such
colonial industries as these eventually helped make® political and
economic independence possible for the United States. The people
who founded America realized the importance of trade and manu-
Afacturlng as they pertalned to continued 1ndependence and gr@wth

In the 18th and 19th. centurles a famlly lived on what they

" raised gon:the family farm; used the tools made by father and sons;
‘and, wore“the clothes spun and sewed by mother and daughters.
There was also scme exchange of simple goods between neighbors,

- The early settlers,. however, had come tc the New World-to make a
better living and tc live better, so even in the log cabins of
frontier villages there was fine English ch;ns English woven
cloth and other English® manufactured gcods : :

Durlng the wars of 1776 and 1812, the Uﬂlted States Qould
not depend on England far manufactured goods, Factories, of
£:Up across America, settlng
the stagp for the American Industrlal Revolutlon, N

o waard the end. of the 18th’ Century,, number of ;nventlansi'-
ushEred in the Industrial Revoluflon in the United States‘ )

E11 Whltney, the inventor of the cotton gln, demanstrated the
value of 1nterchangeable parts in making and repairing rifles.
During the American Revolution each rifle. had been palnstaklngly
made by hand. - The hammer of one .would not fit the trigger of

" another, the barrel .of one could not be used with the stock of

'”‘anather if one part in a rifle broke, the entire gun had to be

sent to a gunsmith to be repaired. Whltney s ideas resulted in

the molding or stamping of identical parts, Assembling standard
parts into a finished product, rather than handfashlanlng individual
parts, saved both time and money. . Eli Terry, a New England clock- -
miker, who was one of the first to uSe' this mass production -
method turned out standardized clocks by stamping out identical
gears. His clock prices' dropped frgm $25 to $5 per clock by using
this assembly technique.

In- 1769 James Watt developed‘the steam engine. A mine
operator then put the engine on wheels and pulled coal over wooden
rails to the nearest town. This was the beginning of the rail-
road. Factory owners soon learned that Steampower was less
expensive than-manpower, mafe\éonvegiént'than waterpower, and were -

/
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”ﬁqulck to- utlizze it-in- factﬂrles;a~Dur1ngfthe Egr%twyear that-——-
‘'steampowered sewing machines were used in the manufacture of shoes

(about the time of the Civil War), the shoe industry doubled its
hlghest prev1cus annual output.

Farmers also benefited by 1ndu5trlal 1nvent10n5 Cyrus
McCcrmlck developed the reaper and soon thereafter there were
steam plows, mowing machines, and threshers. On the seas, steam
driven ships began to take the place of salllng ships. Machines -
driven by steam made more machines driven by steam. In 1860, the

" United States was the fourth largest manufacturing country in the

world and by 1894 it was the first. By 1917, this country's
manufacturing created as much wealth as the next three highest
industrial- er&ﬂted countrles comblned

The assembly line method Df productlcn was another powerful
force in lmplementlng and modernizing manufacturing. ~Mass assembly
techniques, begun in-1903 by Sears Roebuck led to Henry Ford's
assembly line production of automobiles. The era of mass .pro-
duction with reduced costs began. FDrmally designed luxury items
were avallable to the American wage earmer, for the flTSt time.

It is estlmated that production technology and methods have.
made it possible for the average American worker to produce 250
times more in one day than:is produéed by a worker in an under- |
developed nation. The expansion in production technolagy and :
methods goes on and will continue to go on as “long as inventors
and scientists have incentive and ‘reason to dlscover new machines

- and methods for production purposes._g

;ﬁrate It is estlmated that there have been more new 1nvent1ans

Technological advanﬂement has continued at an ever 1ncr2351ng

exploratlcn, for. 1n5tance, is just now beglnning “to appear in all
forms of industrial enterprise. - Space technoldgy hds resulted in .
stronger but 11ghter materlals and smaller but more sensitive
electronic equipment. New systems of’ management ard production

" have been developed.

Perhaps the blggest advance in technolcgy and manufactUTlﬁg
in the past twenty years has taken‘place .in the field of communi-
cation. The impact of computers and electronic communication
devices is startling. -Future manufacturlng holds both the promise
of new development: and the challenge. to.meet the needs of an

. expandlng population w1th its ever 1ncreaslﬂg appetlte for mere

geadsf

] g&*"
The principal function of manufacturlng is to praduce the

' go@ds desired by society. . This process creates jobs, income for

wnrkersS goads for customers and proflts or 1055&3 for owners.
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cannot ;Dntlnue tQ exist. We are all cungumers and we expect ‘the
products we buy to be of satisfactory quality and at a price we
can afford. Technology and advanced manufacturing techniques have
made it possible to lower the prices of goods to within the reach
of 1ncrea§1ng numbers of people.’ .

N FHARACTERIsrii

- L

Manufacturing enterprises have certain characteristlcs in
common yhether they are large or small, However, there are
differences in the type and kind of- characterlst;cg. There are
great d#fferences in scope, purpose, work force COWPGSitlDﬁ,

. tools, machines, and facilities when comparing a General Motors
: u*omotlve plant with that of a lamp shade plant. The following "

‘:haracterlstlcs are common to all manufacturing concerns

\
)

FACILTTIES - a SN

.. . \

Eacilities include buzldlngsg grounds, and Equipment néces—
sary to house and Support the enterprlse :

FINANCE e T T 3321; E
A Manufacturlng requlres money Mbney may be borrﬁwed to. Start
the enterprise--from banks,’ private individuals €stocks and-bonds)
* and other ources. Money- 15 a resource needed in day to day
o operatléns convert materials, mach1nes-~and services, into
prcducts Mannfacturlng enterprlse represents money  invested.-
HDWEVEE, it also provides economic gr@hﬁ%ﬁpg its internal and .
EXtETﬂai cash leWS on‘a day to day basisi . -

“;‘

- MACHINE TDQLS
A Very famlllar Characterlstlc of manufacturlng is 1ts P 7
machine-tools (machinery). These range from simple hand tools LN
(files, hammers) to giant computer-run machinery capable of great.
accuracy. The nature of the machinery necessary to manufacture
the products of a partlcular manufacturing enterprise influences
‘the type and kind of worker tha .can be employed (skilled or semi-
skilled). —

“The type and kind of machingé tools also indicate whether or
not . the manufacturlng enterprtse is to be mass productlcn or
limited praductlan in Scape o i




- WORK FORCE

Another familiar characteristlc of manufacturlﬁg is the work
force. The work force includes all who work in and for the enter-
prise. This range covers the entire scope of occupations from
president of the corporation to external field personnel in
regionally Lg;ated warehouses. Since late in the 1800's many
classifications have been made to the work force. These range
from unionized work force through prof3551cn31, scientific and

. skllled/Uﬂskllled

MATERIALS

Although you may have facilities, finance, machine tools and
+ a work force, in order to operate you need materials. This
‘materials c13551f1cat10n characteristic ranges from raw materials
(ore, furs, oil) to finished materials (products and equlpment)
The ‘term materlals is both’ SPElelC and comprehensive in coverage,
~as it is used in general society and in manufactuflng enterpr;ses.
Materials to the foundry can be the ore from which iron-steel is'
. to be made. Materials to the assembly line worker can be com-
2% pletely finished component parts such as electrical w1r1ng and
electronic components as well as ‘tape. Usually, some’ interpreta-
, tion of this term is needed as-it is used in character;z;ng both
the manufacturlng enterprlse overall as well as in examining its-
’ .1nternal structure.' ' . : -

=

STIME . b

. While time, in and of itself, is not generally used as a hard

characteristic descrlblng manufacturing enterprise, it is a major
factor to be considered in operations. Today, there is a fast-
food business; the automotive industry manufactures a given number:
of cars per day Generally, the work force is paid by’ the hour.

~Money is borrowed on time-bases. Machines are operated and
maintained on a time-schedule. Time-delivery is money to the .
manufacturlng plant. Tlme is a very real commodity used by manu-
facturing enterprises. ' The use of time determines whether or not
they make a profit, takg a4 loss or stay in business.

Althaugh many times a characterlstlc of the manufacturing
©.enterprise is spoken of in terms-of an enviromment-of-manufac-
turing, this cannot be classified, properly, as a commonality,
The environment takes on many dimensions such as a worker's view
of working times, compatibility with fellow workers, level of air
quality, heatlng and parking faC111t1e5 TR o
i
A manufacturlng énﬁérpr;Sé*has two“ehvlranﬁents, 1nternal and
external. The, internal environment is composed of all the charac-
.teristics aforementlaned and their actions and 1nter actions :




‘within the physical confines of the plant. The external environ-
"ment is comprised of the local commmity, customers and the °
affects/effects of the national manufacturing community as well

as government controls. The many differences in elements com-
prising manufacturing-environment precludes using this as a typical

characteristic. Mistakingly, this is usually treated solely or-

" mainly as being equivalent to working conditions, not truly the

case. TFor this reason, environment is not treated in this guidé:\ ;

. as a common characteristic of manufacturing enterprise.

PRODUCTION ANDfPRQDQQTIVIT:{

Production is defined as the creation of a utility or the
changing of materials into more useful goods and services. It is
necessary because most raw materials in their natural state do not

- provide sufficient utility.. There is an important difference,

however, between production-and productivity. Production refers
to the total quantity of goods produced whereas productivity
refers to the production quantity in a specified time period.
Productivity may .be.defined as a measurement of output per

‘man-hour, or as the telationship between input (factors necessary
to produce goods and services), and output. Many factors deter-.
mine productivity and it is often difficult to determine which -
contributes most to .any given increase-in éfficiency. Some of the
important factors in productivity include: :

1. technological impfcvements>feflecting the ingenuity of
inventors, engineers and scientists; CoEE T

A complete change in the use of energy has taken place
. since the mid-1850's when almost all industrial effort

was human-powered. ~Today almost all of the energy used
in production is-electro-mechanical. o

2. management factors.reflecting new skills and lnowledges
as well as attitudinal changes. and influences;

Many increases in productivity result from organiza-
tional and procedural improvements rather than from
increases in man-machine energy and capability. Recog- .

nition. of these factors, especially with management .
systems, plus increased knowledge of man-machine effi-

_ ciency developed during the last decade, have enabled
management labor to increase production and B
productivity. -~ - : L
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3. financial factors which determine. the. availability of

| capital; - AT
The availability of a technological. innovation does not
mean it will be utilized, ‘Someoné mustgbe willing to
adopt it and this requires capital i
or money is supplied by individual ,
‘ownership of American manufacturing fitms'is broadly
based. - The corporate form of business, where many
investors pool their capital to form 4 single company,
has been a major factor in industrial’ expansion over the
past century. L v _

4. 1labor factors, which includg;wérk attitudes and skill
levels; ' ,1;1 E

- Employee experience, work a‘titﬁaeé,'ékiiis,!heaith; and -

morale are important human’'factor$ affecting produc-
tivity, Even the mest modern automation devices must be
people-maintained and people-directed.  The greatest
resource of any organization is dts human resource. .
'- oo ,;"‘; ,.= ” " . - 1’: v,‘
5. government regulation of such natural resources as land,
mineral deposits, air, water and forests;. '
Continued increase of consumer demands has decreased
natural resources and had ‘made the availability of

natural resources an economi¢ factor in manufacturing.” . -

Government, therefore, has had to regulate resources.
Industry has had to promote invention and use of new
materials or ‘the recycling of:us ,
maintain‘pf@dU@tiveigapabi;ity; B

Society can raise itsksténdafdgpf living by increasing its
production of goods -and services.. The measure.of its success is;
determined by how well industry produces. The American economic’
system has been more successful than any other in satisfying

consumer demand. . - B S i

|
'

CHANGES:AND PROGRESS ., -

/

A

b

-Since 1950,’téchnald’icai‘aﬁvancement'has been so great/that '

it has been said America is undérgoing a second industrial revolu-
- tion. Manufacturers continue.to make great strides to meet/the
increasing demands of consumers. = Yesterday's dreams are today's
necessities. Manufacturing will continue to play an essential
role in society's questfor better products. Since World War II
society has become much more complex and”its demand for goods and

investment. Capital |
invéstors, Private™

sused materials in order to




services has expanded dramatically. Manufacturing is a principal
element in the level of the American economy” both by its capacity
to produce and in its ability to provide employment. Unques-

tionably, the future will see continued changes in manufacturing

and even greater demands for new products and services.

MANUFACTURING AND SOCIAL PROGRESS

Historically, social progress reveals an ever increasing gain
in providing better education for more persons; increasing life
expectancy; providing opportunities to greater numbers of people
in cultural and recreational affairs; and, generally, in¢reasing
standards of living. Social progregs is usually linked with’ the -
manufacturing enterprise through the fields of -sociology, economics,
technology and political endeavor. ' :

Manufacturing is a direct reflection of all these fields and
reflects the singular and combined influences of each. Manu- - _ -
facturing enterprises evolve from home-industries as they respéﬁﬁed

~ to such influences as: : R o .

moxe and éheaper goods; |

Tesponse to -technological improvements. and etticiencies;

- necessity .for economic and political strength; e o
¢ . creation of opportunity for employment; and, . "
change dynamics of world markets. . - '

. The role of manufacturing enterprises is, . at times, a leading
factor in creaticn cof new markets and materials; and, a lagging
factor as it attempts to meet sudden demands for goods and ser- .
Vices. This area of manufacturing enterprise can be seen and .
studied by reference to Gross National Product. (GNP), which helps -
“to reflect the level of inflation, recession, depression and
growth. ) : :

Relative to education, manufacturing enterprise affects
school systems by virtue of its forecasts for types and kinds of
workers for their work force. - The.school system responds with
revised curriculum and improved programs; utilization of new
“training-techniques, methods and equipment; and,.by providing
guidance information and counseling to students at their various
decision points. S e ' s :

The ‘role .of manufacturing enterprise changes with time and
general social progress.. As the capability for supplying needed
- and-desired goods becomes attainable in a given time period, the
_company role shifts to include more service functions to the
.consumer. - ' S
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_ A shift from primary manufacturing of'.goods to one of

- including services--customer relations, community relations,
support of community activities, servicing and maintenance of
goods, expansion in legal, financial, personnel and marketing
activities--permits the scope of manufacturing enterprise in . -
society to.influence and be influenced by social progress.

The structure of manufacturing enterprise is shown in -
- Figure 2, page 16. The elements of manufacturing are depicted as
- being inter-related by forming the elements into a three-dimension
box. The elements are: ] ‘ o ’

1. ‘Functions:

Management and selected sub-functions
Support and selected sub-functions
Engineering and selected sub-functions
' Factory and selected.sub-functions

2. Processes: : ' o S L .

Acquisition of Raw'Materials .
‘Formation of Standard Stock
Componernts Production . .
Assembling I
Finished Product '
Distributiag '

3. Products:

Products are numbered along the base of the box-figure from
19 through 39. The produc¢t categories are shown ‘in Table I, _
.. page 17. A full range of products and related information about
eacH category is found in Fhis Manual. I
This' model of manufadturing enterprise is quite representa-

~tive of any selected manufacturing industry for purposes_of under-
standing the operations of manufacturing. R : ‘

The model is usefyl for an overview of any function of sub-
T@-fﬁhgti@n—Qf~méﬂufactugiﬁg“fbfmﬁﬁ?pdééS of awareness, orientation, .
and exploration. -In such dimensions as occupational profile,
~ needed skills and knowledge, present and future career prospects,
mobility in and between industries at a chosen ;career level, and -
career ladder progression, the model can be useful 'to the student.,
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Figure 2 - The Structure of Manufacturing
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Table I

Standard Industrial Classification
Manual Industry Desecriptors

Division D; Manufacturing * = ’ K
r T .
GROUP | . DESCRIPTION OF INDUSTRY
) 7i§ Dtﬁnance and aeceasnrie

20 ?ond and Klndred products

'21 Tobaceo manuﬁaetures

= 22 Textile mill pTad“cts

"23 l Apparel and ather flnlShEd fabrlc products'
24 Lumber and wocd praducts
2‘%5 » Furn;ture and fixtures

725 'Paper and allled products

27 Pflntlng,publlshlng and allied industries

28 Chemleals and allied prnducts-

29 ; PetrOIEum feflnlng -and . related industrles.
7 éD,, 'ﬁ;bber and mis eell,neans plastics products
) 317 Leather and leather products
Bé Stone clay,glass and :oncrete products
33 Prlmary métg;ilndustfi '
34 B Fabrlcated metsl produgts except 19,35, 36, 37. //
3577 Mschlnery except ElEEEtlEal ’
) éﬁ : El ctrical machinery i
r 37 Tr,i portatlan equlpment
38 - Professinnal seientifle and .control instruments
hég : M;seelleneous manufacturlng industries

*STANDARD INDUSTRIAL CLASSIFICATIDN MANUAL Office of Management
and Budget. Executive Office of the President; Division D;
‘Manufacturing; pp. 52- 2145 1972.°
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Program in Manufacturing Occupations

» INTRODUCTION

The purpose of this manual is to help a student to:

1. Understand manufacturing enterprise;

T
.

Select or reject further studies within the fields
enumerated; .

L]

tion activities.. x

GENERALIZED PROGRAM TEAM MODEL

~ Because the scope and variety of manufacturing is so broad
and the curriculum needs of the sending and receiving school
systems many, a program team is normally comprised of school

system and support system personnel .as shown in Figure 3, page 19.

It is recommended that the program team be the requirement
for development of a successful program in exploration and pre-
paration-activities concerned-with manufacturing occupations
programs.. This is especially true.when particular operational
levels of manufacturing enterprise 4nd occupations are studied,
discussed and/or experimented with outside the manufacturing! -

enterprise environment. In order to assure a functioning prggram’

in exploration or preparation study -and activities, it will<e
necessary to have the combined-knowledge, resources and skills of
the program team available when needed. - o

Student participation has major importance as-it is the
reason for the program being in existence. The student is the
direct recipient of skills, knowledges and attitudes.in the
selected career field chosen for expdoration. ‘

 Student participation is active or passive. Generally, when

- active, -the student should ‘be prepared to:

27

ines #@r'?ﬁrﬁ‘ﬂ?@ﬁ@ﬁ in a Careers Exploration

Provide a model for us¢é in further or continuing explora-

/

/
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Figure 3 - GENERALIZED TEAM MODEL .
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In the passive role, the student should/ﬁe»prepafed to:

li

Provide information for pragram course goalz and obje
tives;

- Information should be gained from student test results

to determine capabilities in student selected interest
fields; from counselling activities with school system
and support system personnel; and, from general and
related information gained in 1nterv1ew5 on interests,
personal goals and objectives in one or many occupa-
tional and/or career fields of the student. If this is
not accomplished by the student, the courses developed
on their behalf may not be meaningful or relevant.

Actlvely partlc ipate in pronram activities vboth singly
and in groups; '

Awareness and orientation about various careers, occupa-

tions and jobs can be gained by students interactiﬂg
with each other in a work-activity group. Singly, a
student can observe and think but not get feedback on
thoughts or actions of others. This active partlclpa-
tion will be similar to that encountered on-the- gob in
the real world.

Actively participate in progfam‘evaluation;:
Students should evaluate the prcgram from thelr view-
point. However, this actiyity is directly rélatéd to

the first activity. Students can logically/ ‘evaluate the

program if they prov1de the inputs listed pTEV10u51Y
(they form the criteria for later evaluation). Failure
to participate in both activities, 1 and’2, hinders any
logical evaluation after the course is Dver Much
attention should be paid to this activity as it is
planned for the students benefit, /

Listen;

/
/

This role is necessary. It néeds the attention of all
students. Huch of the 1nformat10n about people in

- manufacturing occupations, gareers, and jobs will come

from lectures, speeches and /general conversation. The
information, in many cases, 'is not written.
: £

Observe; ' /o E .

role above. This is especially true during audio-visual
learning activities. Particularly, this will be a prlme

' This role, usually, is in combination with the Listen

3 2 B
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mode of information acquisition during field trips to
plants or watching demonstrations either in a manu- *
~ facturing enterprise or lab@fatory

The student can gain much by active and passive role
participation. Much of the quantity and kind of infor-
mation learned is directly related to the student's
role as a program participant and not as a non-active
receiver of information.

'STUDENT INFORMATION MODEL

Students will be presented with a wide range of information
about the manufacturing enterprise. No one can ever know- all
about manufacturing functions, processes and products. In order
to help the student to acqu1re and process information for pur-

- poses of selecticn and exploration Df career fields, the following
models are presented. :

COMPREHENSIVE MODEL
This model will serve a wide band purpose such as helping to
determine what fields the student might have interest in exploring.

Manufacturing enterprise can be looked at as being a huge informa-
tion system or bank of knowledge. The types and kinds of informa-

tion.that may be useful to the student for :selection and pre-
exploration activities can be obtained by using/ 'the following

- model. /
1. What is the descriptor(s) of the career or Gccupati@nai
field? . .
2, What is the scope and EOﬁtent of the field?
3. Where is the 1ﬁformatlan about this field? ;

4, How can the 1nfcrmat10n be obtalned 1n a useful fbrmat? f
5. How can or should this information be analyzed?

6. How can or should this information be utilized for my
purposes? . : : [

Comprehen51ve Model will help the Studéﬂt to quickly expl@re '
career and occupational fields and begin to narrow down the vast
field of career choices intu more personally preferred areas.

When this. occurs, and more 1n deﬁth act1v1tles are desired or




* SEPARATE MODEL

ThlS madel is usefui when a stuﬂent has Selezted a siﬁgle
same aZthltlES ‘that will aid j in regectlng or ccntlnulﬂg further
exploration-selection choices. The student will follow the pro-
cedures of the following Separate Model.

1. Select a career, occupation or job family.

2. Tnterpret the function (duties, knowledge, skiliz, and
attitudes) sub-function, occupation or job Sp€§1f1Ca=
tions Gf the field.

3. Assess or measure the function, sub-function, Dccupatlgn
or job selected.

4, Compare the function, sub- £Uﬁct10n -occupation or ng
specification versus the measurement (i.e. if you would
attempt the job function, how do you ineasure the j@b and
with what tools or instruments [Status, mgney, requlre—
ment]) : .

measurement Cl e. Can you do lt? When? hauld you be
happy doing that job and in that envirOﬂment?)r

6. Record the 1nfarmat16n (i.e. the 1hférmat10n from stﬁps
2 through 5).

7. Make a determinétlan.Ci e. to continue in pursuit of
that career field or TE]ECt it and try another) about
the career.

Students should find these models useful for their purposes
in explaratlon activities. The models should help expedite
exploration act1v1tles espec1ally in the selection phase.




Program Product Categories

INTRODUCTON

Reference is made to Table I, page 17. The pfoduct cate-
goTies are thVﬁ as numbers 19 through 39. )

‘The product categories, or one selected prcduct category, can
be used as a learning activity. When any category is selected and
attempts are made to 'manufacture" its products, the interrela-
tionships between all functions, processes ‘and the selected pro-
ducts can be determined. Selectlgn of a product as an activity by
which to understand a manuchturlng Eﬂtéfpi;;e raises questlons
11ke

E

Ll nd b

What functions have to be performed?

What processes have to be accomplished?

What characteristics will that type manufacturlng
enterprise encampass? :

Any one product or product line can be used to "explore'
manufacturing fUﬁCtiODS'aﬁd processes.

In this section of the Student Manual, the product categories
are listed by specific title and the follaw1ﬂg additional infor- -
mation about each category is supplied:

Industry Definition;

Types of Products;
Importance; '

Typical Jobs;

Expected Worklng Condltlons
The Future of the Industry.

L B L g
-

. This information, when used with the structural and infor-
mational models contained herein, will enable the student to
quickly explore manufacturing at all lévels 1ead1ng towards
career, occupation or job field selectlon and in- depth exploratlon
"actlv1ties """

A




ORDNANCE AND ACCESSORIES

DESCRIPTION OF THE INDUSTRY

i - The ordnance and accessarles manufacturing industries produce
military products for land, sea and air forces. This industry is
also engaged in manufacturing the related equipment necessary for

effective defense systems.

TYPES OF PRDDUCTS
1. Large weapons and vehicles
Guns ~ Mortars
Howitzers : Tanks ‘ ’
Coast and Field Artillery (30mm bore and greater)
2. Assembled Guided Missiles and Space Vehicles

Ammunition for Naval Aircraft, anti-aircraft, tank,
coast and field artillery

Ll

Maﬂufacturiﬁgj Loading, Assembling

5. Sighting and fire COﬁtrclAequipment - | .
Bombsights Wind Correctors -
Percentage correctors  Sound locators

6., Arms and ammunition -

Small arms . Grenade 1aunéhers
Arms with a bore less than 30mm Heavy machine guns

- TMPORTANCE

oo The ordnance and. accessdrles industry. praduﬁes -military...
weapons for armed forces. In addition, the 1ndu5try prcduces a
wide- varlety of firearms ‘for the many spgrtsmen in the country.

While costs associated with wars and the defense of this
country have fluctuated greatly during the last fifty years; the
so called ""Cold War,'" Indo-China, the mid-east, and other world
conflicts tend to keep expenditures for ordnance and accessories
at a relatively high level. At the présent time, it is difficult

-7 to assess future expendltures that will be necessary -for American
' military forces. It is also difficult to forecast whlth ordnance .

categories will receive the greatest emphasis.

- 24 -




However, even without considering the costs associated with
American mllitary needs, vast numbers of sportsmen in this country
will account for millions of dollars each year in small arms and

- ammunition. The size,of this market is reflected in the support
- organizations such as the American Rifleman's. Association have
given to pr@f6351anal hunting and target shooting interests.

. As an example of this significant contribution this industry
makes to the labor market, 400,000 people are employed annually
with a payroll of $3,528 400 000.

Since this industry 1nc1udes weapons for defense, and fire-
arms for sports, a wide range of skills are required. These
skills range from- the factory assembly worker to the research
scientist.-

PRODUCTION JOBS

- Tool and Die Maker - - Stretch Press Operator

Riveter : ‘Power Brake Operator -
Welder - Punch Press Operator
Painter ' - Machinist

Pattern Maker ' Assembler

Molder ~- Installer

Sheet Metal Worker' : "~ Mechanic .

Many jobs are available in the firearms industry when the
economy is healthy and expandlng or when the country is threatened
by war or invelved in it.” At these times, jobs are easily obtained
and promotions are more readily available:. However, many of the.
JGbS will require a specific level of skill and Dnsthe -job training .
is needed for advancement and/or ﬂremotloni Typical jobs, in -
addition to those above are:

Gunsmith ; Barrel Lapper

Eirearms Designer Subassemblers ,
Ordnance Engineer Barrel Operator -
Machine Tool Operators Targeteer _
Setup and Layout Workers . : ‘Proof Technicians
Reamer-Rifle Machlne Operator - Cronograph Operator
Barrel Rifler ‘Wood-Working Machlne Setup

T o Barrel Findsher ot o T T OpgTAtOTS T

o Barrel Inspector = - Proof Inspector
Arms Service ‘Inspector Clerical Accountants
’ Administrators

To get a better idea as to the types of jobs that are avail-

- able, a visit to a local manufacturing company should be very ’

1ﬁfarmat1ve The visit could also help the student become aware
of other jobs that are available in this occupational field.

|
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A . /
Students are also welcomed by professional organizations as
guests. These visits can help a student become acquainted with
various representatives of local industries that manufacture
ordnance and accessories. ' :

The industry is dependent on the fluctuations of our economy
but has prestige and good wages. The factories are usually clean,
many with outdoor job requirements. However, some factories have
high noise level areas but measures are usually taken to protect

the worker from excessive noise. e

Safety is of utmost importance in these factories making it
mandatory to follow all listed safety rules. All employees are
required to wear safety glasses and clothing and to practice -
safety procedures at all times. ‘

Fringe benefits usually include vacations, life insurance
programs, hospitalization, medical/surgical insurance, sickness
and accident insurance, and worker retirement plans. :

* Many of the ordnance and accessories manufacturing plants
have active unions that can represent the worker in company :
employment agreements. - . : : T

_— Thére are also some jobs that are classified by the military .
or federal authorities and therefore require a security clearance.

. THE FUTURE OF THE INDUSTRY

, High level production in this industry is’dependent on
military and space programs. With the country at peace and no
major space programs being planned, production and employment '
is usually reduced to a lower level of operation.

Since this industry's products are complex and changing,
scientists, engineers, and technicians represent a larger propor-

- tion of total employment than in most other manufatturing indus-

tries. . The proportion is éxpected to increase in the future.

'FOOD_AND KINDRED PRODUCTS

DESCRIPTION OF THE INDUSTRY

The food and kindred products maﬁufactUTiﬁg industies are
engaged in' the manufacture, processing and packaging of food and
beverages for human consumption.

Sl S Wi
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Not only must these industries give prime consideration to
“the safe and nutritional value of their products, but competitive
marketing of the products require that the products be attractive .
and :onvenient for Consumptlgn and distribution by the merchant.

: Examples of_fmpd and kindred prcdugt 1ndustrles are:

Processing of meat and dairy products;

- Canned or frozen vegetables;

.- Fruits and juices;

Bakery and candy products;

All kinds of beverages such as soft drinks, beer and
wine; ;

6. Mlscellaneaus food products.

L e e B =

TYPES OF PRODUCTS

~The fDllDWlng categories of food and klndfed praducts are
1nc1uded in the industry: !

1. Meat Products - beef, pork, lamb poultry and processed
meat produtts o

¥ 2. Dalry Products - milk, butter, ice cream, cheese and
' yggurt

3. _Pro:essed Foods - fIEEh canned and frozen fruits,
vegetables and seafood.

_— ~ 4. .Grain Products - pracessed milk products of cereals and
’ flcur :

5. Bakery Products - bread, pastry, cookies, cakes, rolls
- and pie.

A ’ 6. .Sugar - dry (granulated or pcﬁder@ﬂ), liquid or cubed.
7. Confectionary Products - candy. |

8. Beverages - soft drinks, liquor, wine, beer and spring.
. water. T

9. Mlscellaﬂemus Ecod Prcducts = 0ils and ‘fats Cvegetable;,
: cottonseed, -animal),
coffee, shortening, maca-
roni. products, manufac-’
tured ice, instant
puddings. ~
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TMPORTANCE

The importance of the food and kindred product indust.y
cannot be overemphasized. A foremost concern of every nation in
the world is that of feeding its population.

Income level is one of the decisive factors determining the
per capita consumption of food, both quantitatively (calorie
intake) and qualitatively (variety and nutrition of foods such as
meat, dairy products, vegetables and fruits).

In the United States, most families use a large percentage of
their incomes for food and beverages. This percentage ranges from

. 15 percent for higher income families to 50 percent for lower .

income families. This results in a large market for this industry
since the consumption of food and liquid is a continuous process
for human survival. -
Because of the continuous demand for food and beverage, more
than 1.6 million people are employed in the industry. They have a
combined total income of more than $10 billion dollars yearly.

_The beverage industries employ over 220,000 of this total.

Reasons for the growth of thisvindustfy other than that of |

_ survival are:

. K £
1. Development of new technologies such as refrigeration
and processing equipment;

“*2, Dynamic research;

LS

Development of new products and processes; .

4, Aggressive advertising and promotion;

w

Scientific methods of processing and packaging;

6. Rapid transportation systems with related refrigeration
systems; and, S

7. Successful control of micro-organisms and chemical
changes in food products that permits greater con-
venience, a greater variety in nutrition, preservation
and enhancement of color and taste, provide for economy,
as well as ' ‘ '

8. Preservation techniques using cold storage, canning,

freezing, freeze-drying, curing, use of antibiotics and.
ultraviolet rays. -




Food and beverage manufacturing establishments tend to be
located near agricultural sources except for many soft drink
bottling establishments. Some of the major locations by category
are:

Freezing of fruits and vegetables Florida and California

Canning Dpéfaticns California, New York,
' Florida
Meat products : East North Central States,
West North Central States,
. Pacific States .

Meat Packing South

Poultry processing South Atlantic States,
West Norih Central States

Grain Mill Products - Midwestern States

Bread and Related Products ' Middle Atlantic States,
East North Central_Statqs

Confectionary Products Middle Atlantic States,
' : Ezst Novia Central States

"TYPICAL JOBS

+  Most production jobs in the n: ur: or processing of food
and kindred products are for machi w crevztors. Persons-with
technical training are likely to iia'e & Jistinct edge in this
field. 'However, lower level jobs ¢re available through on-the-job
training. S

General categories of occupations included in the food and
beverage industry are: .

™ Marketing - Manufactir 'ng

Engineering \ Purchasing

Finance Packaging

Research and Development S

- Typical jcbs-in the food freezing and canning -:stablishments

are: ST
Hand Sorters Machine Trimming or Peeling Operators
Hand Peelers - Machine Cooking or Processing Operators
Hand Feeders Canning or Packaging Equipment Operators

L o3 T
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EXPECTED WORKING CONDITIONS

The meat packing cperations rely on automated equipment for
processing meats but rely on hand operations for the preparation
and packing of fresh meats. It also requires exceptionally clean

_operations which therefore makes available positions for specially

trained ''sanitors."

~ Another need in the meat packing industry is for trained
maintenance personnel, since much use is made of critically needed
automated equipment. ' '

Other typical jobs in this industry are:

Production Line Worker Production Supervisor
Machine Operator : Production Manager
Inspector ‘ ) Accountant _
Technician Co ' Personnel Administrator. -
Marketing Representatives ' :

i

* Working conditions in the food and kindred produég industries
vary according to the operations. Some of these are:

Production Jobs * Can be Tepatitivéi Mamny must
. wear safety glasses and protec-
“tive garments.

" Hand Dperétions Require special dexterity to
S - avoid spoilages.

Work enviromment varies.

Machine Operations
: Demands on machine used.

Fruit Processes Can be seasonal, differs work . -

break routines over the seasgns.

Other jobs require food handbook health certificates and some
require physical strength and manual dexterity.

~“THE FUTURE OF THE INDUSTRY

It is expected that the overall employment in the food and
kindred product industry will decline among_the production or

_ unskilled workers, but should show growth in the food and beverage

manufacturing and processing industries in the next decade.

The decline in non-skilled jobs is the result of automation

“and improved technology. This fact, combined with continuing

emphasis on inarketing, research, development and pollution control,

indicates a growing need for professional and technical personnel.
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Other projects for the future are:
1. More competition from imports such as candy and meats;

2. Increased demands for hamburger and processed meats;

3. Greater demand for P£éﬁarti@ned packaging to meet the
needs of franchised food service establishments;

4. More opportunities for the employment of minority
groups; and, o

5. More demand for female employees in the processing of
fruits, vegetables, confectionary and meat products.

TOBACCO PROCESSORS

DESCRIPTION OF THE INDUSTRY

The tobacco products manufacturing industry is concerned with
two major processes. They are: _ ’ B :

B . “\
1. The stemming and redrying of tobacco.

2. The conversion of the dried tobacco leaf into forms that
are convenient for use by the ‘consumer and for the
dispensing by the merchant.

~ These products include a variety of tobaccos for chewing,
pipesmoking, and snuff as well as several sizes and shapes of
cigarettes, cigars, and cigarillos.
TYPES OF PRODUCTS

Factories in this major category are engaged in the manu-
facture of the following categories of products:
Cigarettes Cigars : - Chewing Tobacco
~ Filter . Cigarillos . -.Pipesmoking Tobacco
Non-Filter C Snuff
IMPORTANCE

- The manufacture of tobacco products has been an important
industry to this country since the days of early colonists in
America. . It has been especially significant in.the economics of
Virginia, Maryland, North Carolina, Kentucky and Tennessee.

| , 40
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_ > The Indians of North and South America cultivated and used
.tobacco much ‘as it is used today. They believed it had medicinal
properties. It was introduced to Europe;primariiirf@r,this reason.
Tobacco growth in the colonies soon proved to be the product in
greatest. demand as a commodity of exchange for articles:manufac-.
tured in Europe. |, , : ‘ ’ h

Tobacco has long been a major source of revenue, not only in
the United States, but in other countries as well. The government
derives a much greater income from taxes on manufactured -tobacco
products, especially cigarettes, than the income derived by
farmers from sales of the crop. :

Taxes on tobdcco products are also imposed by state and muni-
cipal governments. Approximately 45-50 per cent of theé price paid
by consumers is now accounted for by taxes. : :

- Consumption of tobacco-products ‘showed a markeéd decline ‘in’

1953-63 and again in 1966,-following the release of medical reports
linking smoking to lung cancer and certain other respiratory con-
ditions. However, per capita consumption increased again one to
two years later but sales of cigarettes have not experienced a
o marked decline regardless of the warnings on all packages and a
" ban on television and radio advertising of these products.

Approximately 75,000 people are employed by this group of
industries with 8,000 in administration and ancillary services.
These employees earn approximately $377 million dollars in com-
bined salaries ‘every year while the value of shipments is almost
five billion dollars annudlly. ' -

Factariesréngaged,iﬁ the manufacture ofitabaécd products are
located primarily in the South Atlantic, Middle Atlantic and East -

South Central States.

TYPICAL JOBS . .-

,ﬁs?;ﬁffsﬁigérette7féétoriesraré largely automated while only some of
the cigar manufacturing industry operations are automated.. A

umber of hand operations- are still carried out, especially for -

higher quality, higher priced cigars.

Tobacco processing offers the normal range of production jobs
found in highly automated industries including the auxiliary and
support services of marketing, accounting and personnel adminis-
tration. Jobs range from the unskilled to the supervisory.
‘However, there are two important points about jobs in the tobacco

industry that should be mentioned. They are:
. s




1. Production is 50 highly autcmatéﬁ‘sﬁgny Bf the jobs. tend
- to be of the "inspection'" type. These jobs require
alertness despite the routine and repetitive operations
~involved in the manufacturlng processes.

2. Blended tobacco mixtures and special aperatlans in the
various companies that manufacture tobacco products are
of a proprietary nature. This proprietary factor
required the production personnel to be conscious of
security matters.

The industry also iondd;ts research and devalepment programs
due to the agencies such as the United States Surgeon General and
the American Cancer Society. . The research has prov1ded\a variety
of opportunities for people Wlth the appropriate’ experlence and
training, but often, a master's degree in educational preparation
15 a requirement. .

Some of the wgrklng conditions that may be expected in the
tobacco industry are:

1.';Faitorles are well lighted, well ventilated, and very’
then air conditioned. _

2i J@bs,teﬂd to be repetitive in operations.
3. Wages tend to bé 1@weri
4, 'Emplayment is generaliy on a,twelveimenth basis.

5. Noise levels may be hlgh but protective gear ‘is
provided. ..

6. There is considerable team work activities.
7. There are many ijS for the handicapped.
THE FUTURE DF THE INDUSTRY

The number of people employed by factories in this group is
declining because of automation. Employment will be stronger in
‘cigar manufacturing than in cigarette manufacture, but even here
the rate of new employment will be slow. Most ]ObS become avail-
able as replacement for workers leaV1ng the field. Other factors
E.I‘E

1. Approximately one-third of the employees in this group |
of industries are women. = ¢ ‘

1
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2, Miﬁbfity,groupé'are able to find eﬁpioyﬁent when jcbs
are available, B L

3. /Employment for scientific and technical pérsonnél is
/ more readily available. : :
“ 4, There is more j@Exévaiiability for machine mechanics and
machine adjusters. ‘ S

5, Exports remain strong.

6. Tobacco companies are diversifying their products to
include items such as foods, beverages, cosmetics and
clothing. ' - '

Consideration of these factors and the fact that many com-
panies have cropped the word ''tobacco" from their corporate names,
indicates that the future of this industry is dependent upon their
diversification. - ’

k]

inglLE'MI;LIPRQDUCI§

DESCRIPTION OF THE INDUSTRY

- The ‘textile manufacturing industry begins with natural and
synthetic fibers. About one-half of the fiber used 'in this -
industry is cotton, with synthetic fibers slightly less than
‘cotton in volume. L B ' o

Yarn is produced from these natural and synthetic fibers. A
wide variety of cloth products is then manufactured from the yarn..
TYPES OF PRODUCTS ~ -~ |

‘Major groups of products developed in the textile industry
are used by other industries engaged in performing the following
operations: I . :

1. Preparation of fiber to manufacture yarn, thread,
‘braids, twine and cordage. . -

2. Manufacturing of broad woven fabric, narrow woven
-~ fabric, knit fabric and carpets and rugs from yarn.

3. Dyeing and finishing of fiber, yarn, fabric and knit
apparel.

4. Treating fabric with coating and waterproofing.
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5. Custom manufacture of knit apparel and other finished .

articles from yarn; and ; / o
. }_ ) - 4 S

: ‘ I | - /- o
6. Miscellaneous manufacture of felt goods, lace goods,

o bonded fiber fabrics and other textiles, : [
L . ’ VA . !
IMPORTANCE. T K - ;
! | o _ ]

. The importance of the textile indusﬁryztérthisicguntrygcannot
be over-estimated. Textiles are produced in about 7,500 mills
located in forty=5&gén states. i : '

Appraximatelyfane million people are employed in the éextiie’

mills. (If the téxtile and clothing industries are combined,.they B

employ more people than any other manufacturing industry, within
all fifty statés and with a total annual payroll of about. eleven

billion dollars.) p _ /

Other statistical factors illustrating the significance of
this industry are: . R o ’ C
, . |

1. Sales of goods produced by the textile industry. are
usually over $22 billion dollars a year. - T

2.. The textile industry consumes about 9.4 billi@nipcundé

of fibers annually, _ !

L]

The industry produces about 17 billion square yards of
fabric each year. o I

- Percentage consumer use of fabriis are: apparel, Sf%;?home
furnishings, 30%;.industrial fabrics, 18%; other consumer pur-
poses, 12% and exports, 3%. - . : "

- Another important factor to consider is that while there are
textile manufacturing plants in almost every state, recent trends

.~ indicate a concentration in the Southeast (The Carolinas, Georgia,
. and Alabama).” At the present time, 65% of the textile plants are _
- in the Southeast, 15%.in the Middle .Atlantic area, with the
balance located in other states, : -

=
i

‘TYPICAL JOBS -

The. textile industry requires iréinedlparsonnel'ranging from .
~ the unskilled to the professional, scientific and upper manage- -
ment. These are categorized as follows: ' :

1. In production processes, spinners, weavers, managers,
machinery installers, inspectors, computer operators are
needed; and - - '
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2. In professional and semi-skilled jobs, clerical workers,
supervisors. and engineers are needed. - o
- . The persorinel, as partially listed above, are employed in the
process of producing textiles to manufacture yarn, cloth and
finished fabrics. 1 : ' ~ ’
: 'Nbgﬁfaqtgrigg'procesées used t@'transfdrm yarn into cloth are’
many. Some of the most important processes are: ) o

1. Weaving.

2. KXnitting such aSﬁwarpiﬁg, taéchel; tricot and
double-knit. ’ _ _ o

3. .Tufting carpets.’

4. Chemically or mechanically bonded non-woven textile.
~ Fabric finiﬁhing when:needed,'includes bleaching, dyeing and
- sanforizing of .the cloth. - . : \

With all of the processes and skills involved in the textile -
-industry, a vast number of semi-skilled and unskilled workers are
" necessary. Additionally, many training opportunities are avail-
able. due to! the vast range of skills that are required. :

The texfflg indusgry is stilg'growingvénd new plants are
opened each year making chances of advancement relatively high.

. The possibilities for lateral career ladders are good but
usually requiré:spgcialized training or retraining. Career advance-
. ment is more liberal.in this industry at the present .time. ’

EXPECTED WORKING -CONDITIONS

Working conditions that you may expect in the textile indus-
try ‘are generally good since the majority of the mills are new.
Additionally, management is concerned about the need tc maintain
good working conditions for productivity, and harmonious labor/
management cooperation. : ,

Other factors related to the expected wurking:éﬁvironﬁent in
this industry are: - -

1. Women comprise about 45% of the_tofal work force.

2. Minority groups are employed in a equal opportunity
industry. : , - _— .
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3. Earnings are less g@mpared to Gther ‘types of manufac-
turing. - .

4. Jobs in textile mills of the S@uth~are more ‘'secure since
tradition helps management/labor to maintain stability.

s, —There are some -seasonal JObS avallable 1n the uriskilled
- category.

THE FUTU?E‘OF THE INDUSTRY - . -

The most recent fellable statistics indicate continued growth
in the manufacture of textile products in this country. -However,
: fluctuatlan due to general business trends have slowed the Custae
mary grawth rate.

Other- 51gn1flcant factcrs that affect the future of thls
: 1ndu;try are:

1. Farelgﬁ competltlon is highly compebltlve to U.S.A.
 (especially in wearing apparel)

2. Increased use of technology Ccamputers)

3. Pcpulatloﬂ decrease creates lower demand for textile.
- products; -and :
. '

c@uld mean more CDmpetltanWféi productlcn workers

usually emplayed in textile industry..

Even with the CGnSldEIatlon of the £Dreg01ng faitors how-"*

ever, the textile products 1ndu5try will remain one of the sub-
stantial flelds of manufacturing in this country.

APPAREL 'AND OTHER FINISHED FABRTC PRDDUCTS

.

'DESCRIPTION D? THE INDUSTRY

1The apparel manufacturing iﬁduétrywié comﬁ@sed of those
1ﬁdustrles 1nvalved 1n the cuftlng and needle trades Apparel

Df this 1ndu5try

- These establlshments produce clothlng or fabrlcated products
.by cutting and sewing of purchased materials such as fabrlcs
1eather rubberlzed fabrics, plastlcs and furs
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TYPES OF PRDDUC‘TS A

The apparel manufacturlng industry lncludes the msnufaaturé

;MEES 'youths Eﬂd bays suits, coats,'andacvertcats;

" Mens, youths, and boys fufnishlngs work clothing and

allled garments;

Womens , misses and juniors outerwear;

. . Womens, misses and infants undergarments;

5. Hats, caps and miilinéry;
6. Girls childrens and infants auterwear
7. Fur ggpds; and
8. Miscellaneous apparel and accessories.
-9, Fabricated'textile products:

‘Cuftains . I Seat Belts
Bedspreads v ~ .Gloves '
Blankets - ' : Leather Clothes
Tablecloths = ‘Belts o

v Awnings - - : Handkerchiefs
Aprons _ : - e
D‘IPDRTAJ\CE » S

Apparel -is one.of the products of manufaaturlng that meets a
basic need of mankind. Some statistical data that documents the
need fDr the industry are

1.

Apprcxlmately 1.4 mllllan men and women were employéd in
the apparel industry in 1970 (year that: last accurate
data was ava1lable) -

About 624,000 were engaged in the prcductlcn Df women

and ch11drens apparel,

Approx1mately 506,000 were engagea in the manufacture Df
mens apparel

About 92,000 were concerned w1th.the production of fur
gaods Talnzcats hats, gloves, and dressing gowns.

_s"
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5. Some:163,000 warkérs were engaged in the produgtlcn of
curtalns and draperies. ,

,;731¢?;#_3wwaactGries are- 1azated41n nearly ev&fy state in’ the union with_n_,u;n¥:
. the largest concentration in the Middle Atlantic region. _About -
seventy per cent ‘of all establlshments are located in thé" fDllEWlng

states:
New York oo ' Teniéssee L
Permsylvania North.Catrolina
New Jersey , Texas -
California - .. Massachusetts : '
Georgia - _ South CarﬂIiha - TN

Apparel factories are generdlly small empl@ylnﬁ less than
100 employees in six of seven plants. The larger plants are
typically engaged in the manufacturé of mens. and- boys apparel

'Plants that are engaged in the production of apparel that is
subject to rapid styleichange tend to be smaller than the plants .
that prOdLEE standard type garments such as wnrk clothes. '

TYPICAL JOBS .

Varlous 1évels of skill and educational backgraund are - .
required of workers in the apparel industry since apparel repre-
sents many types, styles, -and grades of garments. Some of the
major DCCUpatlﬁuS are centered araund the fall@w1ng tasks:

B DESigﬁlﬁg the Garm&nt,- " o ; . o
" 2. Cutting the Cloth; S .

3. Sewing Pieces Tcgethér, and : :

4. Pressing the Assembled Garments. o

_ High-prade and style—oriented garments generally quulre more
. Handwork .and fewer machlne cperatlons because of their custom
design features.

The major occupatlcﬁal groups fer thejaépafel indﬁsfryi'
include: : '

a

©1. Design Dccupati@ﬁs

- a. Déslgners crecte erglnal 6351gns and new types and
"~ styles of apparel and usually are engaged in
.specialties such as warklng with one typé of apparel

b Sample stitchers prepare the samglé gaIﬁEﬂts by

following. the designer's sketch and performing all
the machine and hand sewing operations.
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c. Patternmakers canstru:t a full-size. pattern of the
garment when the sample gafment or sketch has been
_ appr@ved

;;1 p

.d. Thé pattern grader makas a large range of 512%5 1n
each garment style (5pec1allzed draftsmen)

2. Cutting Room Occupatlcns (including preparlng cloth for
' sew;ng into artlcles of apparel)

a. Hand spreaders layout neat bolts of cloth into
exact lengths on the cuttlng boards

L b. Machine 5preader5 layout the” clcth evenly back and
fDrth alded by machines. = o

C. Markers trace the fiber-board pattern pleces on
~large sheets of paper

d. Cutters cutout the various gafment plezes from the
layers of cloth which are spread on the. cutting
table by the spreadersﬂ

e \Assemblers brlng together and bundle garment. pieces
Co _and accessories needed to make a complete garment.’

3. SEWlng Room Occupations - (account for almost half of all
e apparel workers and are mostly women) Spﬂc1alized by
eratlgn Perfcrmed

a. Garment machlne aperators make: gafment sections :
like pockets and sleeves whllé others assemble and
join the SECtlDﬂS

b. Haﬂd sewers - use needle and thread tg perform various
.operations ranglng from simple sewing tD :amplex
stltchlng :

i) -

Inspectors and cheakers examlne garments for proper
yworkmanshlp-A ;

e d. Trimmers remove loose threads bastlng stitches and
~ 'fllnt from garments. i ,

EXPECTED WQRKING CDNDITIDNS -

' Many apparel plaﬁts are housed in old bu11d1ngs where the
surroundings and facilities are not as modern as newly constructed
plants A 7 o L

%

LE



Some of the DthET c,ndltlens that exist in the apparel }
1ndu5try are: _ _

1. Many'bf the tasks ire necessarily repetitive. *

2. Préssers flnd the;r T:rk strenuous and work with hot

1. Msny workers are on plece wcrk id ther
income depends on speed and sklﬁ'i
2. Other workers, suth as tailors, patterﬂmakers, graders,
inspectors and work dlstributors, are pald by the hour -
'Dr week. )

3. Most 1ndu5tr131 areas are covered by unlgﬂizatlon and
: plants offer benefits to the workers. --Some-of-these
benefits are: . - . . :

Wages - Seniority
Work Hours. ' Health Insurance -
- V‘Vaaatlcn and Hollday Eéz%‘§%§;P53510ﬁ Plans 5

It is also ncteworthy to know that strikes are rare in the
apparel 1ndustry. Labor management relatlcnshlps are 5table even

THE PUTURE/DF THE INDUSTRY

: The apparel lndustry emplayment is’ expected to 1ncrease
' m@derately during the 1970's, . This means that Job 0pportun1t1es
are expe:ted from thls 1ncrease. : ,

"It isvalso important to know that the 1ndustry is expected to
hire a considerable number of young people because thousands of
experienced workers will be leaving the 1ndu5try Some factors .
relatlng to this aspect ‘are: : ~

1. Elght per cent of the workers are women who may leave
each year to marry and/ar to raise families.,

e
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2. Estlmates are that deaths and retirements will prev1de
} 75 ODD ijS annually. N
e e N C
Angther 51gn1f1cant factor is that’ the demand for workers is
expected to increase in the future because of general affluence
and emphasis upon styling by the industry. However, the increased
~use of mechanized equipment prevents employment fram increasing ‘as.
rapldly as the demand for apparel. increases.

K

LUMBER.AND WGOD PRDDUCTS

-vDESCRIPTIDN OF THE INDUSTRY

Lumber ‘and wcod‘praducts manufacturing industries are com-
prised of a number of complex and highly ‘competitive ent erprlses_
This is_the oldest lndustry in the’ Uhlted States. -

‘Basic manufacturlng_processes are:
-1, Cutting operations in 1agging cémPSf

2. Sawing and surfaclng operatlons of the saw mills and
planing mllls, .

3. AManufaature of finished products, as

‘Packing crates,

Cabinets for Installation,

Flooring, and -

Prefabricated portable bu;ldlngs (excludlng
furniture).

oo o'

TYPES OF PRODUCTS -

Included in this magar group are the folldWing types Gf
establlshments . \ -
1. Laggiﬂg camps and logglng contractors Clumber or pulp—
wood cutting operations, and the production of. rough
heﬁimmaterlals such as logs, poles or posts);
i. Saw mills and planing mills, for
a. Rough lumber,"
‘b. Planed 1umber .and
c. Flcorlng and hardwood dlmen51en lumber .

'




"IMPORTANCE
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. Millwork, - veneer, plywaad and prefabrlcated wark
,rp*aduzts,

4, chden containers, for

" Poxes,
Crates,
Barrels, and
. Plywond containers.

pOTE

5. Miscellaneous wood praduétsﬂ as ‘f

S8

‘reated wood (to resist decay or flre],
f)ork products, -
varticlehoard,
ilﬂthespins;xand
Toothpicks,

o £0

'
i

The Uni~...! “tates is the world's largest consumer of lumber
and ranks among ‘i worid's greatest producers-of it as well.
Therefore, it is :i;nificant to consider when considering the
lumber and woad }i:ﬁ wots 1ndu5try as a career these fattors:

1. \éatness of the 1ndu5try that has f

a. More than one-half mllllan.pécple emplcyed in the
industry in the United States ,

.o

PBYTDlls to- employées that reach almost three
- billion lelars, and : :

C. Shlpments from estab lishments that exceed eléfen

2;”,Producers of supplles for Gther key 1ndustrles in,

. Canstructlcn,
Paper_Mastfacturing,
Furniture,

..* Cellulose Products, and
Naval Stores

wmw?m

VCNOTE Because of the dlrezt relatlanshlps reiate&.

[tree farmlng ta assist in the effgrt of tlmber con-
sefvatlon] ) ' _ . /

43 -



o ‘ |
L 3. Natural dlsastgpszsuch as flTEE affect the supply of
tiﬁber - Lo

I [

4. Env1r0ﬁméntal pollclgs that
a. Affects growth and profit‘marginsg

b. A rise over clear-cutting practices whefe soil
erosion and deﬂudlng of follage has resulted, and

c. Has 1ﬁf1uenced 1mprovement of management pOllElES\\

for more-efficient utilization, control of fires, ™\
and more effective reduction of soil erosion. "

‘5. Concentration of industry ‘is mostly in:

a. PacifiévNOrthweét, 7
b.” Rocky Mountains, .and
c.  Southeast.

TYPICAL JOBS o o

The lumber and woed praducts industry offers a varied job
categorization requiring different levels of tralnlng and skllls
'5 The most 1mpartant of these are: S :

= 1. Timber Cuttlng Operations that offer gppcrtun;tles for \

. advancement through on-the- JGb training and experience
| A -for jobs as a ‘

L S a. Buckgr - remove branches from fallen trees and cut
‘ trunks into spe:1f1ed lengths. ,

' .~ " . b. High Climber - (in tall timber :category) tops trees
‘ and removes interfering branches before tree is cut.

Faller - work in teams of two to cut down trees
- after determining the direction in whlch the tree
should fall. . ]

d. nggef'— moves timber with a tractor and cable
‘ system 7 ‘ -

e. Cruiser - identifies the trees to be cut acccrd;ng
to spec1f1cat10n5

f. Managar - sup3fv1sor, superlnteﬂdent,
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2. Sawmill Qperations,’ihclude

e . ... .-..—.a.-Pond Worker 1oad 10g5

'b. . Deck Worker help roll lags to carrlage.

c. Deck Sawyer operate deck saws.

d. Head Sawyer operate the sawing éf-logsf
e. Block Setters - turn and aﬂﬁustvlogsf-

f. Edger - edge logs. | N

g. Tiimmer - trim away défects;
bh, ‘%orters - Temove baards and Stack accardlng to 51ze;i

i. Markers or Graders - grades 1umber for commerc1al :
sales. : *

Stackers - inventories and stacks lumber in yard.

. k. Lumber Yaid Managers - supervisor lumber retail
yard .

3. Skllled occupations. of woodworking (follow the pattern =
~in apprentlcéable manufacturlng establishments).

a. Advancement based primarily ‘on seniority.
. b, Demand is greater far unskllled workers

EXPECTED WORKING CONDITIDNS

Wbrklng CDDdltanS vary con51derab1y within this- graup pf

‘industries. Some of ths baslc ‘physical TequfemEﬁtS are:
1. Phy51cai exaanatlons (11m1t5 handlaapped workers) ;

2. Good eyesight;

[

Manual dexterity; -
4. Surefooted; .
5. Have no résPiratoryzprablemsg

chgrf:@nditigns in this industry are:.

[ ,V! 1. Eight-EOur work déy;




S 2.7 Twelve months per year employment;
3. Employees receive sick 1eave vacatlan, and specified
holiday time;
4. Many unskilled worker opportunities; -

5. Salaries in cutting operations comparable to other
manufacturing industries; and - .

6. Salaries in woodworking factories are generally lower
than other manufacturing industries. :

THE FUIURE DF THE INDUSTRY

Projectiogs for-the lumber and wood products manufacturing
1ndu5tr1e5 1nd1cate moderate growth during the early 1970' ‘How-

1ndu5trles Some situational Dutlocks are:

e, 1_ Cuttlng cperatlons “ate “dependent on timber-available - andmnrﬂmuai

7 - will, therefore, evidence less: growth than other types of
establlshments :

2. Plywood and partlcle ‘board production should increase,
however, it is dependent on the availability of m@rtgage
money and economic patterns to stimulate construction.
(Also used in cabinet work that is related to.new |
construction) '

3. Increase in employment is expected.in'séWmills and
planing mills.

Overall, the employment opportunities in the lumber and wood
product manufacturing industries tend to be decreasing.

FURNITURE AND FIXTURES *

DESCRIPTION OF THE INDUSTRY

The furniture and fixtures manufacturing- industries use as
their raw materials the products of the wood, textile, and metal
processing industries, and from these materlals, the furnlture and
fixtures 1ndustrles manufacture the fOllDWlﬂg products




Household Furniture,

Office Furniture,

Furniture for Publlc Eu;ldlngs,
Shelving,

Fixtures for Offices and Stores.

L e el Pl
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TYPES OF PRODUCTS

The following categories of furniture and fixtures are in
this major group of manufactured products: .

1. Wood Household Fufnitufe; Eph@lstered and non-uphol-
stered.

2. Metal Household Furniture; couches, sofabeds, mattresses
. and bedsprings, wicker and rattan furniture.

3. Metal Office Furniture; padded and plain.

4. Furniture for Public Buildings; schools, theaters,

- churches, libraries. _ .

L. Wood and Metal Partitions; shelving, lockers and show-
cases.

6. Miscellaneous Products; venetian blinds, shades and
restaurant furniture. :

IMPORTANCE

Furniture manufacture is a craft trade witi{ a long and
interesting history. The early Egyptians werg’ pioneers in the
upholstering of furniture, and since then evéry culture has
develcped many styles of furniture. These styles may vary by
region and change through time. The. history of a culture can be
traced in changing styles of furniture, for it will be possible to
identify periods of austerity, prosperlty or natlonal %tablllty

Some establlshments engage in the mass production of furnl—
ture and may specialize in one product. As a rule, however, mass
production techniques have not been particularly satlsfactary for
these manufacturers, particularly when the manufacture of fine
furniture requires considerable handwork to add beauty and dura-
bility. Solid wood is traditionally associated with the manu-
facture of fine furniture. Some of these woods are: mahogany,
walnut, cherry, maple and oak. ‘

The upholstering of furniture is largely a handicraft requiring

trained and experienced craftsmen. For this reason, the average
furniture factory has fewer than 100 emplovees. Furniture is
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required by individuals and bu51ness establishments and a status
symbol can be established on the basis of the quality of furniture
that is used.

Factors related to this industry are:
1. - Over 425,000 workers are emploved;
2. Nea;iy 5,000 are in administrative and auxiliary services;
3. -Salaries exceed $2 billion dollars per year; and
4, Annual shipments are nearASS'billion dollars.

Locations of major establishments in this industry are:

1. Middle Atlantic States,
2. South Atlantic States,
3. East North Central States, and
4, Pac1flz States.
TYPICAL JDBS

Most occupat%ons in the furniture manufacturing industries do
not require a high school diploma since beginners usually learn
on-the-job, with some occupations as those in furniture assembly
néeding only a few days training. Other jobs, such as cabinet-
maker, may require four to six years of training, but salaries,
prestlge and advancement opportunities are usually commensurate

with tralnlng ~—

Some occupational categarles in the manufacture of upholstered
furniture are:

1. Frame Manufacture; Machine Room Operators and Assemblers.
2. Finishing Department; Hand Sanders and Finishers.
3. .Springing Department; Sprlngers.

4. Tutting and Sewing Department; Cutters who cut fabrics
according to prepared patterns; Dperators who use
machines to sew covers together,

[ ]

Cushion Department; Fabricator who prepares the fillings.
Cushion Fillers who put filling into fabric c351ng

6. Upholstery Department; This may be done by one man, or
it may be divided into specialties such as seats, arms
and backs. Trimmers who add ‘outside fabrics, trim or

. fringes. ' N

W]
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Opportunities in the industry depends on:

Size of-the Sh@p;
Area or location of the shop, and -
Ability of the individual. '

LI XN o

Advancements are possible to positions of:

Foreman of a department,
Inspector, and
Expediter.

Ll B =

There are possibilities for individuals to learn plant opera-
tions and skills in a factory and- then open private businesses. .
Some possibilities are: : o

1. Furniture repair,
2. Upholstery,
3. -Refinishing.

* EXPECTED WORKING CONDITIONS

i

Conditions in the furniture manufacturing industry for
- workers are: ;

1. Wages tend to be lower than other industries,

2. Salaries for the highly skilled are competitive, -
3. Factories are modern and well lighted,

4. TFactory air is free of dust and fumes,

5. Workers stand or move about,

6. Workers use brushés, hand toals; and power taois,
7. Factories are noisy, |

8. Worker must maintain clean work areas,

9. Worker may need good physical stamina due to stooping,
stretching and bending. :

10. Disabled persons may be employed,

11. Employment opportunities are available for minorities -
and women, and

12. Layoffs may occur due to production level fluctuations.



- THE FUTURE OF THE INDUSTRY.

tion- trends as well as on technolaglcal Changes in fUInlture
manufacturing. .Examples:of new skills are the molding of plastics
and laminating wood to metal, with levels of employment projected
to be stable through the 1970's

Most job openings in-furniture manufacturing result from
transfer retirement, or death. Yet, the number of people cur-
ntly in tra1n1ng, esp361ally 1n the woa&w&rklng OCCUpatlonS

ments

Profits in these 1ndustrles are. decllnlﬂg and 1mp@rts cur-
rently exceed exports. These factors increase the difficulty of
projecting future employment Qppcrtunltles although reglonal :
furniture manufacturers associations are very helpful in locating
job openings in other businesses that can use tra;ned personnel

fcr o

FurnltUre Wholesaling;

Furnlturé Repalr and
Refinishing Shops.

B Gl B

PAPER AND ALLIED INDUSTRIES

DESCRIPTION OF THE INDUSTRY

‘The paper manufacturing industry includes 311 the processes
required to produce paper or paper products from wood, reused
fibers or other raw materials. Pulp, paper and paperbaard are the
major products of the paper manufacturlng industry.

7

TYPES OF PRODUCTS
" The manufacture of paper products falls into three cate-
gories. These categories are used by every paper manufacturing
plant engaged in one or more of the following activities:
1. The productioﬂ of pulp from raw materials, usually wood,
2. The manufacture of paper or papérbcard from pulp; and
3. The conversion of rolls of paper or paperboard into a.
variety of flnlshed products, such as paperb@ard boxes

_and containers.
: s
v o
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IMPORTANCE

Paper and paper products have been described as the most
widely used products in this country. Every man, woman and child
in the United States uses over five-hundred pDUﬂdS of “paper
annually. Each day of our lives all of us have some contact with
paper or a paper prcduat

Some statistical data to stress the importance Df paper are:

1. The Amérlcaﬂ_paper manufacturing 1ﬁdu5try produied

slightly over 500,000 tons of paper and 550,000 tons of

paperboard in 1972

2. Approximately 710,000 employees are requlred to prcduce
the paper products we use,

3. Oneshalf of all these emplayees are ewplcyed in the
seven states of New York, Pennsylvania, Ohio, I111inois,
Wisconsin, Massachusetts, and Callfarnla.

~ Another point of importance is that it supports other manu-

facturing industries which use paper products as expendable items.
chers use paper in the manufazture of their own, pradugts.

Other important fact@rs are:

1. The United States exports vast quantities @fvpaper to
' other nations. -

2. In 1970, thzs country exported 2.8 million tons of paper
and paper-board valued at $530 million dollars.

(5]

During the past half century, the productlon of pulp and
paper in the United States has increased by about 850
per cent,

3

. Considering these factars, it is evident that this 1ndustry
will undoubtedly continue-to be a majcr source of emplcymént for
American workers.

TYPICAL JOBS - - .

Before jobs in this industry can be explored, it is. necessa:y

to have some knowledge of how paper products are manufactured
from pulp which, in turn, is largely derived from wood. The major
component of wood that is used in producing paper consists” of
cellulose fibers that are- isolated from other parts of the wood
and then rearranged into a desired pattern. Depending upon the
end product, it may be done mechanically or chemically. .

60
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Pulp produced by mechanical means 1argely ends up as news=
print. Of the two major chemical processes, one¢ involves sulphite
which is noted for its fine texture. The:second process, sulphate,
- produces sulphate paper and is noted for its strength. Sometimes

combinations of these methads are used to produce partlcular types

of paper.

1. The logs arrive at a pulp mill by rail, truck, barge, or
captive bacms

2. Logs are unloaded by crane operators whlle a pay loader
"~ is used to stack the logs. _

3. The logs are dumped into what is Called a hot pond,
: where the bark locosens.

4, Employees called pondworkers maheuver-the logs onto a
continuous fan conveyor at one end of the pond. . (In

- -some-mills—the -logs are slashed or-cut - into shorter-—-.. —co—.-

lengths and employees called SlaSthS are in charge of
the operation).

E

Steps in the actual praducti@ﬂ of paper are:

1. Logs are drcpped into a drum debarker which is under

cantral of a debarker Dperatar. .

2. The DpETatiDﬂS are controlled by an electrlial panel-
board control station.

3. As the logs leave the .drum deﬁérker, they are on a con- '
: veyor which takes them to the grinding machines.

4, -Whlle the logs are on the conveyors, 1nspecfars examlﬂe
them to insure that sufficient bark- has been removed
from them . :

5. The grlﬂder itself applles water pressure and steam
- pressure and ultlmately results in the wood becoming
pulp.

6. A head grlﬁder Dperatnr and other grinder. aperators g

controi the grinding operations..

7. The screener worker is in charge of processes which’
further screen the pulp to remove sand, debrls, fibers
and so on. ) : :

8. Bleachworkers control the bleaching and washing operations.



" 10,
11,
12,

13,

15.
:‘vmthe desired-finish-or surface -on- the paper. e

16.

Beaters control the process of beating the pulp, a stage

which establishes the charactistics of the paper itself -

and at which point dyes, sizing, alum and other-ingre-
dierits are added. ' : '

The color worker or color mixer adds the 1ngredlents to
the mat;rlal

The pulp then is passed through a refiner which causes
the bundle of fibers to break up. This causes a more

.uniform sheet of paper.

The refinér7Qperagafmcpefates the fiber machine and is
in charge of the final cleaning of the pulp.

A machipe then removes the water from the pulp.
A machine téﬁdéf is in charge of this process.
A finisher pr@cesses the pulp through dryers to obtain

The calendar Dperatcr puts the flnal finish on the
paper. :

After a few more stages, thegpulp will be in the form of
- sheets of paper as we know it today.

EXPECTED WDRKING CDNDITIDNS v

. This industry has many conditions that should be considered.
Some of these are:

1§

25

The ccndltlans are nalsy, tumultuaus and strenuous;

Requires precise attention and tremendous stamina; -

Most jobs requiré ph?sical stamina; but

There are clerlcal acccuntlng and adminis

A fair number of scientific and technical jobs.
Other jobs available are: Print Testers, Coating
Testers, Laboratory Technicians, Chemists and -Bio-
chemists,

Many paper mills are in the Northern States.

- 53 -
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8. Climatic conditions may range from extremely cold to -
very hot and humid.

9. Atmospheric work condltlans vary dependlng upon the
pulp process. used. ,

10. The sulphate process involves a strcng odor (the odor
smells -1ike sulphur and comes from the creation of
sulphurlc acid as woad chips 'are cooked).

'11_ Pulp ‘mllls are hell vﬁntllated and reasonably clean.
THE FUTURE OF THE INDUSTRY |

Paper mills are highly mechanized and are slowly becoming
automated. This means that a number of operations will be- con-
trolled by computers and therefore a number of production jobs
will be reduced, although it is expected that gains are expected
in output in thlS industry even though the production will be-

. . reduced..._Additionally, average hourly. earnings.in.this. industry. ..

“are above the average for manufacturlng as a whale.

Employees that will continue to be Tequlred are: Ch%mists,
Biochemists, and Laboratory Technicians, jobs that usually require .
college graduatlon and some graduate work,

Some of the major concerns of ‘the 1ndu5try are the CDnt1nu1ng
over cutting of forests which requires a growing emphasis on the
need of recycling paper products. But, considering all of the-
foregoing factors, however, it is Uﬂllkely that they will affect
~employment in this industry.

_PRINTING, PUBLISHING AND ALLIED INDUSTRIES

CRIPTIQN OF THE INDUSTRY

The printing and publlshlng manufacturlng 1ndustry is engaged
in the publication of books, pETIDdltals, and newspapers. - It also
‘includes printing by such processes as:

1. Letterpress,
2. Lithography, - i
3.  Gravure, and S '

4. Screen Process

Services for the prlntlng trade, such as those 115ted belaw,
are also included in the 1ndu5try They are:

1. Book Blndlng, EEB
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2. Type Setting,

3. Engraving,

4, Photoengraving, and
5. Electrotyping.

© TYPES OF PRODUCTS
 The printing, publishing and allied industries include many
products and services. Some of the most significant are:
1. Products
Newspapers. : 7 7
- Periodicals--magazines, trade journals, comic books.
Books. - ’ : '

Mass: publications and pamphlets--catalogs,
directories and maps. »

0 o

2. Services

. Commercial Printing,
Lithographic and other non-lithographic products,

Engraving and Plate Painting, S

Greeting Card Publishing,

Book Binding and related work,

Typesetting,

Photoengraving,

Electrotyping, and

Stereotyping.

PER e R0 TR

~ IMPORTANCE

‘The best way tc-stfess the importance of the ?rinting, pub-
lishing and allied industries is to list some very significant .
- statistical data relative to these products and services.

1. The average American reads between 10,000 and 20,000
words per day (Alvin Toffler, Future Shock]). :

2. The average citizen is exposed to a minimum of 560
‘advertising messages per day. ,

3. Approximately 37,700 book titles were issued in the
United States alone in 1971 (From Publishers Weekly).
“NOTE:-- This does.not include.government publications or .
pamphlets of less than 49 pages.

4. There was a rise in new books of almost 6 per cent last
year over the preceding year.
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5.- In 1970, the total volume of books sold was 52,924,340,000
(estimated by Publishers Weekly) and was expected to
rise in 1971. — T ;

6. There are nearly 100,000 titles listed in paperback
books currently in print. (The Directory of Paperback
Books In Print). - —

It should be noted that the foregoing statistics deal with
only one example of books. In addition, each year millions of
copies of magazines, trade journals and newspapers are produced.

The Writer's Market, a book published as a directory for free
lance writers, runs to over 700 pages and lists 4,897 different
- kinds of writer's outlets. They include over 1,200 major book
publishers, greeting card publishers, magazine publishers, and
newspaper syndicates. '

It is expected that this situation will increase both in size
- and complexity, despite the fact that modern technology.is_con-. ..
- sistently involved in a search for ways to replace the printed
word. The consensus at this time seems to be that the printed
-word may be ''supplemented” or, in some instances, be replaced.
However, it will continue to have a growing role in our daily
lives. ‘

TYPICAL JOBS

Jobs in publishing and printing are so varied that they can
only be described in the broadest terms. They range from the
position of editorial assistant to the person who makes a record
of a subscription order. The jobs in this industry fit into two
broad categories:

1. People involved in the preparation of manuscripts for
publication. An example is:

First readers of manuscripts
to - |
Copy Editors
_ to
Proofreaders
2\, People who take the typewritten manuscript through
. stages; typesetting, proofing, binding, mailing.

The jaBs in this industry are changing due to several reasons,
such as: - .

1. The development of offset printing;



-

Mass productlan of paperbooks due to adhe51ve binding;
Color typesetting development;

Photocomposition of books;

Advances in the fidelity of mass-produced color illus-
trations; and

Advances in computer technology.

L el wnd
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will be of greater 1mportance than typesetters Presently, th—
ever, traditional jobs still exist in this industry that provide
tyzlcal career ladders, some of which are suggested to provide the
student with a future reference. ,

1. Publishing Company:

Editorial Assistant Copy Editor
(usually a college Executive Editor
- graduate) Managing Editor
Assistant Editor Editorial Director
Associate Editor . of a Division

s oo Senior Editor -~ Editor-In-Chief ——

2. Printing (or Publishing) Company:

Trainee (any of the trades listed above)
Apprentice

Skilled Tradesman

Foreman or Shift Supervisar

It is also important to mention that terminations among pub-
lications in America have been h1gh Same that have dlsappeared
are:

Life Woman's Home Companlan
Look Colliers :
Saturday Evening Post  American Magazine

Authorities in the magazine industry Say that these publlca—
tions have been replaced by specialized publications. These newer
publications, however, do not offer the mass employment possi-
bilities of their predecessors. As an additional example, fifty

-years ago New York City had nineteen daily.newspapers, today there
are only two or three.

" The prlnt:mg and publishing 1ndu5t‘ry as a whole is expanding.

It is dQlﬂg so0 in ﬁiéhly éﬁééiallzed ways and the traditional
opportunities for employees may no longer exist because the
publlcatlons and outlets which are replacing mass market types may

well requlre more specialized skills and perhaps greater compe-
tency in areas of specialty. Thus, there will be better oppor-




tunities in this industry for the person who is willing to spend
the time to acquire a very hlgh level of competency. Promotional
opportunities will also remain high for the 1nd1v1dual with thlS

kind of background.

EXPECTED ¥NRKING CDNDITIDNS

COﬁdlthﬁS that are expected in printing, lithographing and
related areas are as follows:

1. Th§ companies usually work with collective bargaining
units

2. Hourly earnings are at a good level
3. Benefits are negotiated regularly with the company

4, Strikes may be frequent and usually result in increased
earnings

.5, Because -of - the- disappearance-of major publications in--
certain cities, there are maﬂy high seniority workers

looking for empioyment

6. Recently, 1arge scale printing activities have con-
centrated in certain geographical centers (such as
Dayton, Ohio)

7. Cities in Tennessee and New England have become head-
quarters for book production

8. In recent years, printing of advertising materials,
catalogs, and, other specialized material has e"”ded

Small print shops and printing services tend to be non-
unionized but wages still remain at a high level due to
competition.

Some of the CDnditiDﬂS related to editorial positions are:

1. Beginning salaries ‘tend to be low at first.

2. Positions are prestigious.

.

Positions offer broad and varied business/professional
contacts. :

4, Jobs provide more than routine day-to-day challenges.

5. A dlsadvantage is the 1arge number of appllcants every

_SS—_
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THE FUTURE OF THE INDUSTRY

A continued rise in printed materials is anticipated through-

1. Greater reliance on the printed word for dissemination
of information;

2. Increasing level of education; -
3. Population growth; and
4. General expansion of American industry.

The expected increase in printed materials is likely to
expand the employment opportunities in the editorial processing of
various types of information and materials, while a continued
“trend toward consolidation of book publlshlng houses, magazines

'and newspapers would mean that job opportunities in thls field
will iantlnue to exist with smaller SPEClallzed companies.

, Employmen: in the skills pflﬂtlﬂg trades is not expected to
show a 51gn1f1tant rise because of the introduction of techno-
logical changes in printing methods. This will also affect other
major areas such as:, : j . :

|
1. Type campas;tlcn, : . .
2. ,Plate making, and ' '
3. Bindery operations.

-~ A large segment of the people employed in publishing and
printing are printing craftsmen. The skills they acquire are /
highly specialized in both printing operation (type composition, {
photography, plate making, press work or binding) and basic ; \
printing method (1etterpress, lithography or gravure) but extreme . g
specialization may make it very difficult for the 1nd1v1dual to \
transfer.

Can51der1ng all of the fareg01ng factors, there will continue »
to be demand for people in all publishing and printing fields—even--——- -
beyond normal attrition, and with more than half the nation's
printing employees located in New York, Illinois, California,
_Pénnsylvanla and Ohio, employment in these areas is not expécted
to change in the forseeablé future since these states are also
major centers for other industries and financial institutions.
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:«:@c@s AND ALLTED PRODUCTS

The chemlcal manufacturlng 1ndu5try takes organic or inorganic-
raw materials and refines or converts them into usable prcducts

-These products then become ''raw'" materlals to be utlllZEd by Gther 7
industries. '

TYPES OF PRODUCTS e e —

_ Chemlcal praducts used in this 1ndustry are typically cate=
gorized ir three ways:

1. VYrocess Cnemicals
a. Acids .
b. Solvents
c. Catalysts
2. Raw Materials

a.” Food additives
b. Paint components

c. Dyes

3. Finished products (to be used by other iﬁaustrles,and
the public in their chemically pr@duced state)

a. Fuels
b. Fertilizer
- c. " Drugs

TMPORTANCE

It is difficult to think of any activity that does not Tequire the
use of some chemical product, particularly in industries since
they use additives requlred to manufacture other products.-

Chemlcal products are used by 1ndu5try and neople eVery day. - ggsj

Some statistical data to stress the importance of this
industry are:

1. Appr@xlmately 545,000 workers are emplayed in the
chemical manufacturlng industry.

3. .Chemical plants are usuglly ;1 ose to industrial centers.




4. Special plants that produce chemicals made from petro-
+ - leum and natural gas are located near the oil fields and
(%a—=83 refineries in California, Louis 1ana and Texas.

" 5. While chemical maﬂufacturing workers are employed in
- almost every state, nearly two-thirds of them are
- located in the fDllDWing ten states

Delaware ‘Pennsylvanla
Michigan - Tennessee
New Jersey Texas

- New York ' Virginia

Ohio West Virginia
TYPICAL JOBS |

Maﬂy different skill levels and educatlcn are represented in
the one-half million people who work in the chemlcal manufacturlng

. industry.

" These ijS are lelded into three categorles
1. Plant Occupations - Three out of every five employees in

' the chemical 1ndustry are engaged 1n plant occupations

/ separated into three groups:

: Pr0C6551ng workers
Maintenance workers
Other Plant workers’ /

/ 2. SClentlflC and Technical Ocaupatlons - The chemical

~ manufacturing industries. g@mprlse ‘the country's largest
employers of scientific and te:hnlcal persomnel. One of
every six workers is emplcyed/as a ‘scientist, engineer,
or technician. S /

3. . Admﬁﬁlstraglve Clerical and Related Dccupatlons =
About 25 percent of all emplgyees ‘of the chemical manu-
facturing industry are secretarlal and bcakkeepers
I
~Job opportunities range from unskilled to:skilled. However,
beyond the plant occupations, sp621allzed training or higher
education is required for -advancement, in the scientific, tech-
nical, and administrative areas, where there are many levels of
respon51b111ty and manifold apportunlties that 1ead to career
iadders




EXPECTED WORKING C@NDiTIDNs

msﬂufscturlng 1ndustr1es are as fsiiows

1. The 1srgsst group of emplsyses are skilled and, thsre—’
fore, earn relatively high-average salaries.

_ 7 Beginning salaries for 1nesper1sncsd chemists and

:34 ' chemical engineers are among the highest in any industry.

(2]
»

3. Employees receive paid vacatisns, pension plans and
insurance coverage.

4. The industry is not seasonal and requires year-round
employment. -

5. Most plants operate’ 24-hours a day, 7. dsys a week, which
results in overtime for many employees..

6. 'Compsnlss hsvs vsntllsting systsms or air- csnditioning

that ex1st

7. Employees near dangerous work stations wear protective
Clathlng and special eyeglasses

i

THE FUTURE OF THE INDUSTRY

Employmsnt in ths chemical manufacturing industry is expected
to increase slowly during the next ten years, -even tHough produc-
tion of chemlzal products w111 increase rapidly. . /;ﬂa

The 1srgest growth will’ bs in ths professlcnsl technical,’
and. administration areas. FEmphasis on research will require more
chemists, engineers, technicians and related personnel. In addi-
tion, -automation and the increase of technology will increase the
demsnd for plant workers such as:

Instrument Repairers
Pipefitters,

Electricians, and

Other Skslled Maintenance workers.
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PETROLEUM RFFINING AND RELATED INDUSTRIES,

DESCRIPTION OF ‘THE INDUSTRY , Vi
. ’ - - : ;’;

The petroleum industry begins with rock 01%7 Rock o0il is
petroleum that is taken frem the rocks of the earth as a gas, a
liquid, or a semi-solid.

The most prevalent fbrm of petroleum is
the  liquid, which is called crude oil. :

Petroleum gas is termed natural gas end the semi-solid forms
of petroleum are called asphalt or plteh 7

From these raw materials many of the fuel preducte used in
everyday lifé are extracted in reflnerree

;/
TYPES OF PRODUCTS .

Elghty five percent of all the crude oil processed in this—
country 1s used to manufacture fuels, such as:

e

e
Gasoline D1ese1 Fuel ‘Fhel 0il Kerosemnie — -
Liquified Gas Coke ' Jet Fuel

The remaining fifteen percent is used for producing chemical
raw materials. These produete are ealled petro:hemlcels
Carbon Black -
Lubricants

such as:

- Petroleum Jelly
Asphelts ) Solvents

The. petrechemleele are used as raw materials to meﬂufecture
such products as:

‘Syﬁthetichubber Plastics \ Syﬁthetlc Flbers
Insecticides Detergents Druge '

=

- IMPORTANCE

predu:t durlng eﬂy typlcal day

The petroleum and natural gas industries prevrde seventy-five
percent of all the energy fuels used in this country. Examples
are: :

1l

Nearly all motor vehicles depend on fuels and lubricants
produced from crude oil

2.

72
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3. More than one-half of all the eleciric pewer genereted
) in this country relies on 011 or 0il and gas.

4, :About 153,400 workers are employed in the various
eet1v1t1es within the petroleum industry to meet the ,
demand for petreleum products

5. About 25 percent of all petroleum workers are operators
who are involved in the refining process of eenvertlng
crude oil 1nt0 usable preduets. _

6. There are about 300 refineries in operation in this
country located in almost every state, but ninety per-
cent of all crude oil refining 1is dene in the following
ten states of California, New Jersey; Illinois, Ohio,
Indiana, Oklahoma, Kansas, Pennsylvenle, Louisiana end
Texas. .

Generally, refineries are establlshed near oil fields, con-
suming centers or ports where the water is deep enough for. Dll
tankers to dock.

TYPICAL JOBS:

Most of the jobs in the manufacturing of petroleum produete
are in the refineries, New workers are typically used as aides in
a labor pool until euch time as a vacancy Occurs in the processing
department or maintenance shop. There 15 no formal epprentlceshlp

For 1nltlel empleyment reflnerles typleelly require a high
. school or vocational school educet%en in/ the refineries that
ueuelly empley preceee workers and mainfenance workere as:

1. Pfocese werkers ‘to .convert the erude oil.

2. Maintenance workers to maintain the machines.and equlp-
ment in working’ order f

Precess workers perform.euch teeke as:

1. Menltarlng instrument readings for chenges in tempera-
ture, pressure or oil flow.

2. Maintaining end operating pumps which circulate petroleum
products, chemicals and water; and

3. Operating Equ1meﬂt that removes lmpurltles from petreleum
products. '
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Included among maintenance workers are:

Skilled Boilermakers ! Masons

Carpenters : C Painters -
Electricians : Pipefitters ° ‘
Instrument Repairmen ' : Insulators-

Lead Burners S ) Riggers

Machinists '

Sheet Metal Workers
Welders
An unskilled worker usually begins as a helper or trainee ini

these jobs. Most refineries also employ people in the following
positions: . - .

System Analysts =~ Administrative Office Personnel

Coders ~ Management Secretaries
Programmers } Chemists Typists
Keypunch Operators Engineers. - File Clerks Clerlcal

Dppartunltles for advancement may depend upon advanced skllls
or senlarlty whereas supervisory or monitoring jobs require
engineering degrees or extensive technical training with the
‘normal career ladders in this industry and chances for promotion
better than in numerous other fields since this is an expanding
lﬁdustry.

EXPECTED WORKING CONDITIONS

Most Df the jobs in the petrcleum 1ndustry are located in*
ninety percent of the approxlmate 1,800 refineries located in the
ten states. previously noted, in 1tem number 6, page 64.

Jobs whlch are avallable to wormen, m;ngrlty graups and the

»and ex¢1t1ng -
THE FUTURE OF THE INDUSTRY =~ . .

_ It is difficult to be specific about the future of the
- petroleum industry in this country. Factors to can51der are:

The 1mpact cf the Alaska plpeilne,
The Middle East situation,
* The demand which may devel@p for 1n§reased domestic
0il production, and - :
4. The. utlllzatlan of other sources of energy.

SN

Indications are that domestic joil pr@ductlcn and pr@ce551ng
will expand and employment opportunities in this field will grow,
especially for workers with technical background in geology,
petroleum engineering and related fields
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RUBBER AND MISCELLANEOUS PLASTICS PRODUCTS

DESCRIPTIDN OF THE INDUSTRY

The rubber. manufacturing industry uses CTude rubber, whether
natural or synthetic, and mixes it with numerous chemicals and
materials to produce thousands of useful prcduzts

The plastlcs manufacturlng industry takes e1ther natural or
synthetic. re51ns and molds them into anather broad range of
‘products. '

' TYPES DF PRODUCTS

" The rubber manufacturing industry uses natural, synthetic or
reclaimed rubber and, through mill mixing and the addition of
chemlzals, produces standard rubber stock. This standard stock
can vary in both hardness and comp05lt1@n depending upon the pro-
duct to be manufactured. ,

Rubber products may be grouped in the following categories:

Tires and inner tubes,

Tire repair and retreading materlals,

Rubber footwear; :

Reclaimed rubber products; and

Fabricated  rubber products such as footballs, erasers,
hoses and rubber tile.

(¥ U R

. The miscellaneous plastics industry deals: primarily w1th
moldable materials manufactured from compounds and resins.
Recent emphasis has been upon the production of synthetic resin
plastics” because of their multiplicity and versatility. '

Some of the m@st widely used plastics are:

Polyethylene . Urea and Melmaine Resins
Vinyls - Coumarone-indene Resins
Styrene Resin " Polyesters ,

- Phenolic Resin © Celluloses .
Alkyds : . Epcxy Resins

Many ‘useful products are manufactured from these plastlcsg
Some of the most common are: :

: Dlnnerware, , 7 _ Hoses,
Packing Materials, ' ' Boats .and
Pipe and Pipe Fittings, -Wlﬁdaw Shlelds
75
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IMPORTANCE

The importance of the rubber ‘and the plastlcs 1ndu5tr1es
~ cannot be Dverstated Some statistical data to emphasize this
significance are: C - .

1. Apprax1mately one billion dollars have been expended for
new plants and equlpment in recent years.

2. There are over 5 000 establlshments employing over one-
ha]f million pe@ple;' .

"3, Each person in the United States uses an average of
about 26 pounds of rubber each year. ’

Important phy51cal characteristics of rubber and plastlgs are
115ted to illustrate the versatility of the:e praducts. They are:

1. Both can be made hard enough for use as bowling balls or
' soft enough for pillows and cushions.

2. Seme products shed wateriéproféctive clathingi

3. SDme products absorb water=-5ponges.
4, Both can be stiff or stretch like rubber bands. .

»; _ 5. Plastics are used as substitutes for steel, waod paper
and other materlals

Addltlanally, the space age has challenged the plastlcs
industry to develop new materials suitable for withstanding -the
- rigors of space travel. The challenge has been met by the plastics
industry which manufacture missile nose cones,'rocket motor
nozzles, and binders for SDlld propellants.

TYPICAL JDBS

The rubber and plastic industries utilize a raﬁgezof workers
in the manufacturlng process. The workers include those who are:
\- - ‘ Managerial, . SémiESkilied, and
o : ‘ Technical, Unskilled.
. Skilled Crafts,

There are excellent opportunities for the semi-skilled level
of workers in the production processes. Advancement is based on
~seniority since these industries tend to ma;ntaln collective
bargalnlng agreements.
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( Most technical and managerlal positions requ1re college
degrees. Because thére is research and development in these
1ndu5trles many chemists and englneers are needec.

The rubber and mlscellaneous plastlcs 1ndustrles w;ll foer
reasonably good opportunities for workers to move laterally or .
advaﬂce because of the . continued expan51on that is expected '

Rubber and plastic manufacturing engage most workers in the
productlon af Standard stock or moldlﬁg into predetermlned forms.

Assembly line type work needs dexterityi

Work may be repetitive but necessary.

Noise levels are high, but workeér uses protective gear.
Normal manufacturing plant environment can be expected.

g

. These establishments are typically located in the large
 industrial cities of the midwest. Companies that are engaged in
maﬁufacturlng spec1flc rubber and plastlc products are. located in

In these industries ‘there are p951t1ve effofts to employ
handicapped persons, minority. group members, and women in new jobs
will emerge as praductlan technology, monltorlng, and control
become more 1ncrea51ng1y zomputerlzed '

The most recent data 1ndicate5 continued growth in rubber and
.miscellaneous plaStICS productlon The plastics industry particu-
larly is experiencing an increase in demands for new and more
versatile products despite foreign competition in the production

- of plastic products. The outlook, however, is that n61ther foreign

nor domestic. producticn can meet the future needs

in general by env1r0ﬁmental action groups ‘Tt remains tc be Seen
what effect- this movement will have on the plastics industry.

‘The most significant point to consider is that rubber and
plast;cs are so versatile in their applications that increasing
uses for them undoubtedly will be discovered. Therefore, the °
rubber and miscellaneous plastic industry may very well prove to
be one of the most important and substantial manufacturing fields

in the United States in the years ahead.




DESCRIPTION OF THE INDESTRY‘

.The leather and 1EathéT pruducts manufa:tur:ﬂg ;ndustrles
utilize as their raw materials the hides and skiiic of animals.
Some-establishments in this group are concerned with the pro-.

cessing or tanning of animal hides while other establishments
utilize the finished leather or simulated leather to manufacture
products such as: Industrial Leather Belts,. Boots and Shoes,
Luggage, Handbags and Dag Collars.

TYPES OF PRODUCTS

Bu51nesses in this major group are engaged in the prac2551ng
or production of:

1. Leather tanning and finishing;
2. Industrial leather belting;

Transmission Belting
Textile Leather

3. Boot and shce st@:k;
Innersclés

Leather soles and heels
Wboden heels

4. Leather or composition footwear and house sl;ppersé
5. Leather gloves and mittens; and
6. Luggage and other personal goods;’
Handbags,
Billfolds,
Coin Purses,
Saddlery, and
Embossed Leather Goods.
IMPORTANCE
The curing or précessing of various animal hides for use in

clothing and footwear is one of man's oldest and most important .
occupatlcns :
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-The physical characterlstlcs of leather make it particularly
suitable for a number of purpases. They are:

1. It is strong and durable, and under most condltlons is
- resistant to decay :

2. It provides not only prctectlon but alsc warmth mdklng
it an ideal material for the manufacture of foetwear and
boots, luggage, gloves and saddlery

‘3. Finer quality leather is recogﬁlzed as a status symbnl
especially in Car and furniture upholstery.

4, No synthet1¢ produ:t is as SEtleECtDTy for footwear as
’ leather.

e 5. Leathar possesses the common physlcal property of water
vapor permeability, which means that it "breathes'' or
allows vapors to pass through rather than accumulate
inside.

Leather and leather products manufacturers employ appraxl-
mately 330,000 persons in this country. Of this total, approxie
mately 8, DOD are employed in administrative and auxlllary services.

Dther factors that relate ‘to the 1mportance of this industry
arg;
1. The payrgll for all employeesnln these industries is
approaching $1.5 billion dollars .

2. The value of shipments 1nvolved exceeds $5 billion
dollars annually.

- 3. The major raw materials are by products of mean con-

sumption. These include cattle and calfsklns, goat and
kidskins, sheep and lambskins.

4. Other hides and skins in commercial use come f£rom
ihorsesg pigs, kangaroos reptlles seals and walruses.

Establlshments engaged in the manufacture of leather and -
leather products are most heav;ly c@ﬁcentrated in the foll@W1ng
areas: :

New England States
East North Central States
Middle Atlantic States
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Another geographic area being included in leather products
manufacturlng durlng recent years is the South. The main reasons
for this are lower costs in that area and the fact that locations
no longer need to be near tannerles due to- the development cf
synthetic materials.

TYPICAL JDBS

Job families in the leather flnlshlng and tannlng industries -
include: )

Truckers - Carry hides to storeroom;

Trimmers - Cut away unfit leather and cut cattle hldES in
half;

Sortgrs-— Classify grades of 1eather
Laborers - Load and unload hldes from huge washing tanks;
Fleshing mach;ne Operators - Remcve flesh or fat;
Unhairing Machine Operators - Remove hair;
7Eeamster'- Removes remaining hair;
" Bark Liqﬁor Operator : Mix %anning,solptién;
P Haulers - Remove frém vats; |
Staker - Stretch skln for drying to make it soft and supple;
Drying Tunnel Tenders - Stretch hldes ta dry; '
Finishing Ma;hlne Operators - Roll and smooth hides;
rHaﬁd-Pinishers - Rub dressing or paste on leather;
~ Glazers - Make”glassy;'
' Inspectors - Inspect hides;
Scalers - Weight checking, remove hide scales;

Measuring Machine Operators - Dlmen51cn and thlckness gradlng,
' and

Graders - Catalog for various utility uses.
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~ Jobs in footware manufacturing depend heavily on production |
because there are 150-200 separate operations in shoe production,
These include: 7
" Designer - Designs footwear; R o %fv |
Pattermmaker - Makes patterns; . o V o

B

Clicking Machine Operator (or hand cutter) - Cuts the leather
singly or in batches from patternss; :

’ Prefittérs - Marks stitching;
Skivers - Tapers edges of leather to prevent bulky seams;
Sewers - Machine stitchef5§
Fancy Stitchers - Custom, decoratjve Stitching;
- Assemblers - Assemble basic shog parts;
Insolers - Prepare inside sho¢ materialsy

Pulling-Over Machiné_Dpera??S - Pull leather over lasts and

shape it; )

(NOTE: Lasting is one of the most important operations; .
the machinery is complex and it requires great skill.)

. Inspectors - Check finish, match rightsvand lefts of péirs;
~ Packers - Prepare finished shoes for shipment;

Foremen and Assistant Foremen - Supervise work in each ''room"
or department; : -
Sales Manager - And staff, supervisor sales; and

Superintcndent and Assistant Superintendent - plant maﬁagement,

EXPECTED WORKING' CONDITIONS

Employees 'in leather and leather products manufacturing -
generally work indoors. Some of the factors related to these con-

ditions are:
Tanning and Finishing Operations:

1. Workers are exposed to wet hides and the chemicals used
in processing the hides. ’ :



é. Manual dexterity is a prerequisite.
Egngeady bppértﬁnities for wémen exist.
4. Factories are usuallyigﬁﬂiionizéd? o
”5?"Eﬁpioyment is on a twelve-month bésisfn
6. Employees receive paid vaéati@ns.

7. - Employees réceivs Sick'leave.aﬁd hﬂlidaysi G

uations in processing

8. - There are occasjonal season fluct
due to availability of hides.

* Manufacture of Boots, Shoes and Slippersi
1. Work is seasonal (especially for women's shoes). ;;f‘ﬂi
, ) 8 L ) 'x'_ o

///- . © 2 The industries are not affected by economic cyclés (

(except for women's shoes), : - |
‘Leather Products:. - R

1. Many jobs are repﬁtiti@usggffg

2. Wages are hourly and lower than in 'other manufacturing
e \ -
areas. - o

; _ Overall. except for tanning operations, women fié ready
employment in these industries. Workers who are highly skilled
may find.jobs where they may work on piece work or indentive
plan for higher wages. There are also good opportunitiies for
custom work, and good craftsmanship, -all of which can.|result in
economic advancement. S

THE FUTURE OF THE INDUSTRY

VEmploymént in the 1eather and leather products iﬁduStries is |
declining with a few exceptions. Factors that are contributing to
this situation are:

1. ‘Supplies of hides and ‘skins are uncertain. Cattle hides
~are the only ones in plentiful supply domestically.

2. American factories are dependent on foreign saur;és for
-varying quantities of calf, sheep, lamb, goat, kid, = _—
kangaroo skins, and other -éxotic skins (reptile and
ostrich). e i
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are protected. -

Some species of fish and wildlife are now endangered and
Imports of-Teather and leather products affect these
industries. Rough tanned hides, finished leather,
footwear and other leather products take a heavy toll in
domestic sales.

Steadily increasing costs of materials and wages,

research, development, and other manufacturing expenses
make it difficult for smaller producers to compete with
larger firms and with imports. (This has caused mergers

or closings in recent years.)
Progress toward automation has been slcw.

The complexities of shoe sizes and widths create a
difficult challenge in the design of automated equip-
ment. (Increased automation will improve growth rate
but will further reduce the number of workers required.)

The government was required to initiate programs to
develop jobs for displaced workers, to improve employ-
ability of displaced workers, and to provide assistance
to firms adversely affected as business declined.

Factors favorable for this industry are:

1.

2.

Fashion is one of the major stimulators of sales.

Current fashion trends in leather, leather jewelry,
boots, shoes, and clothing are providing at least a
temporary stimulus in the industry.

"Theroverall employment outlook in this group of manufacturing
establishments appears something less than optimistic. However, .

where employment does exist, the following situations are evident:

1i
25

Skilled workers are in greater démandrthan unskilled.

Leather work specialists are in demand and their talent
and willingness to work determines their success and

employment tenure.

%)
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STONE, CLAY, GLASS AND CONCRETE PRODUCTS

DESCRIPTION OF THE INDUSTRY

The stone, clay, glass and concrete manufacturing industries
produce a wide variety of products ranging from flower vases to
asbestos insulation.

These industries are concerned with the mining or processing
of every non-metallic, inorganic mineral available. Using materials
taken principally from the earth in the form of stone, clay and
sand, establishments in this group manufacture glass products such
as: -

Cement '
Structural Clay Products
Pottery

Cut Stones
Synthetic Gem Stones

TYPES OF PRODUCTS
Products produced by these industries include:

1. Flat glass ‘containers used for packing and bottling;

(%]

Pressed and blown glass; decorative glassware, textile
glass fibers. .

Cement; Portland, Natural masonry and Lozzolan cements.

el

4. Structural Clay; brick, clay tile, clay firebrick,
' ceramic wall and floor tile, heat resisting clay pro-
ducts and roofing tile. '

Stuctural Clay Products; sewer pipes. \

[ 8z ]

6. Pottery and Related Products;
Vitreous China
Earthenware fittings and bathroom accessories
Vitreous china table and kitchen articles for use

; in homes and restaurants for preparation and
-/ serving food




Fine earthenwaré table and kitchen articles for
preparing, serving, or storing food and drink

Porcelain electrical supplies
Pottery products
Red earthenware florists articles.
7. Concrete, Gypsum and Plaster Products;
Concrcte block and brick |
Concrete products

~ Storage tanks
Ready-mixed concrete

Lime and gypsum products
Plaster and plasterboard.

8. Cut stone and stone produgté;rmafble; granite, slate,
miscellaneous stones for building and other uses.

(Y]

Abrasive, asbestos -nd miscellaneous non-metallic

mineral products, as: |
Abrasive grinding wheels
Asbestos textiles aﬁd_buildiﬂg materials
GasketsQ packing and asbestos insulations
Minerals and earths for industrial use

Grinding or’ pulverizing rocks, minerals or
slag.
IMPORTANCE
. This major group of industries design and develop products
that can range from a flower vase to the ceramic nosecone of a
missile. It helps meet demands in electronic, atomic energy and

__space research. In addition, .the industries are concerned with

the new uses of compounds and their applications for the benefit
of man, They are concerned with every non-metallic, inorganic _
mineral available. Ceramic products are the most heat resistant,

most durable and hardest products available to man.
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Factors of significance in this industry are:

1. It employs 600,000 employees,

2. The annual payroll is $3,800,000,000.00.

3. Progress in pollution control is excellent.
TYPICAL JOBS

4

Employment in the stone, glass, and clay industry can be
found in the following categories: :

1. The mineral industry.

2. Research and development.
3. Plant operations.

4. Sales.

5. Management.

6. Education.

7.

Government Servize

Occupations concerned with cutting, shaping aﬂd flnlshlng
granite, slate, marble and other types of stone include: ‘

Stencil cutter for stonework Hand coper
Stone carver Miller

Hand stone cutter Rock splitter
Freestone stone cutter QIate splitter

Lay-out man FlaSE bender
Glassware finisher Sprues breaker

Glass blower  Hot-metal worker
Glass technologist /

Occupations in cclarlng “and deaoratlng brick, tile and
related products include: ;
Plaster f@reman Brick and tile pasterer
Brick and tile decorator Glass products decorator
Brick and tile colorer

Occupations in fabrication and repair of thtery and porcelain
ware include: ;

Bisque Cleaner Clay shop supervisor Jigger or potter
. Dipper or glazer Pattern or model maker Jollier

Finisher Pottery or porcelain Plaster-die maker
Handle sticker land presser Sagger maker

7 Turner Inspector or selector Ware dresser
: ‘ Decorator inspector

KA




“  The jobs listed are usually unionized, which implies promo-
tion through seniority in many instances. Moreover, there 1s not
the turnover in most of these industries that is experienced in
many other fields.

There are openings for women and minority groups in these
industries which are not widelv represented in every region and
locality, but appear to be most heavily concentrated in the
midwest and in New England.

Automation is increasingly a part of these industries but a
wide variety of jobs still exist for career ladder possibilities
just as for any heavily unionized group of industries.

EXPECTED WORKING CONDITIONS

These industries are dependent on general economic conditions
which depend particularly on the availability of capital for
construction. Wages vary depending on geographical location.

A worker in these fields should be able to understand and
operate machinery. Other requirements or benefits are:

1. Work is eight hours a day.

2. Work is 40 hours per week.

3. Workers receive benefits such as:

Paid vacations

- Sick Leave ;
Health and life insurance -
Workman's compensation.

4. On-the-job training is available frbm apprentice to
master craftsman except—in-an assembly line where
seniority comes into effect.

5. Coordination, steady hands, and manual dexterity are
needed. T

6. Much of the warkiné day is spent outside.

7. Work is safe, but caution is required around large
machinery. :

THE FUTURE OF THE INDUSTRY

_ These industries depend on the general economy because they
a1so depend directly upon people as consumers of their products.
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Indications of high employment in these industries include
upsurges in commercial construction, increased housing and an
expanding population, all of which require the industry products.

Increased automation and developlng technoiagy has not hurt
these industries, but has resulted in change of emphasis on skills
required. This 15 a situation which is still in a state of change.

Since these industries are so closely involved with the
general state of the economy, up-to-date assessments of this will
alway% provide the best picture of the employment outlook over any
five or ten }ear pérlod

PRIMARY METAL INDUSTR TRIES

DFS CRIPTION DF THE INDUSTRY

The prlmary metals manufacturlﬂg industry beglns with metal
~ore. The ore is extracted, refined, and converted in the process
of manufacturing stock to be used as raw materials for the manu-
facture of other metals by other industries with iron and steel
making up about 90 percent of all such metals produced,

TYPES OF PRODUCTS

Primary metal manufacturing plants are engaged in the pro-
duction of metals that may be categorized into two major groups:

1. Raw materials [pfoducts manufactured from ore for use by

industries)
* " Aluminum Copper Titanium
Pig Iron Magnesium
2, Alloys (products of the combination of two or more
metals) i
Bronze Steel _ Brass

The primary metal manufacturlng industry typically produces
"standard'' stock [accord;ng to established dimensions). ~ Some are:

Nails ' Wire Plpes
Tubes - Structural Steel Rails
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IMPORTANCE

The primary metals industry is the basis of our industrial
society. Some product of the primary metals industry is used in
almost every walk of life each day. Dther factors- tg stress the
importance of this industry are:

1. . Approximately 131 million tons of raw steel are produced
annually.

2. United States steel production is one-fifth of the
world's steel production.

Lo

The iron aﬂd steel industry is one of the largest
employers with 850 plants that employ 630,000 workers in
the United States. ' :

The largest part of the iron and steel manufaﬁturlng lndustry
is found in the Northern and Eastern states of:

Indiana A Michigan - Maryland
Ohio New Yotk _ Penﬁsvlvania

DtheT parts of the country have primary metal 1ndustr1eg te a
lesser degree Seventy percent of all the industry's workers are

employed in the five most 1mportant iron and steel manufacturing
states. These States are: -

I1linois , New York : Pennsylvania
. Indiana Ohio
TYPICAL JOBS

There are more than 1,000 differe: . types of ijS in the
- primary metals manufacturing industry. Every level of skill and
education is reprasented

The many types of jobs in the industry are typically cate-
gorized into three grcupg

1. PTOCESElﬂg Occupations - The operations involved in
converting iron ore into steel and then into semi-
f1n1shed steel pr@ducts which range from:

Reducing 110n ‘ore to molten iron, to
Operating machines which produce items
such as pipe, tublng and template

Several hundreds of gmbs \are included in this range of
occupations. '

I
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2. Plant Service Occupations

a. Maintenance Workers - support processing activities
by maintaining and repairing equipment as well as

operating certain support equipment.

b. Locomotive Engineers and Train Crews - are required
to operate diesel or electric trains for trans-
portlng materials and products in the large yards
found in the iron and steel plants.

c. Skilled Operators - required to operate such equip-
ment as b01lers turbines and switchboards.

3. Administrative and Office Occupations - Account for 20
percent of the industry's total employment. It includes
englneers, sc1ent15ts technicians.

' New unskilled workers are usually hired as plant laborers
while higher level 3@b§ are filled by promoting workers from lower
graded jobs. Length of service has.a great deal to do with being
promoted since this lﬂﬁustry is heavily unionized.

Nearly all the training for processing occupations is done on
the job. Advancement is usually along well-defined lines of
promotion. However, most of the larger companies have educational
and training programs for their employees

EXPECTED WORKING QDNDITIDNS

Working conditions. in the primary metals industry differ
according to occupation. Some aspects are:

- 1. Administrative and malntenance %hops wh1¢h are generally =

cool and comfortable.

2. Many plant locations are hot, noisy, aﬁd dirty.

3. Some jobs have been improved by the introduction of
remote control and air conditioned cabs on machlnes and
equipment.

4. The prlmarv metals manufacturing industries are also
among thEgleaders in the development of safety progranms.

Some of *he emplaynent benefits included in this industry are
paid vacations, full pension benefits after 30 years service, and =
full, insurance and hospitalization.
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THE FUTURE OF THE INDUSTRY

 Employment in the primary metals industry is expected to
decline during the next decade due to advancements in mechaniza-
tion. These improvements have resulted in increased output per
worker. But, there will, however, be a need for workers to
replace those who retire or leave for other reasons, and employ-
ment is expected to rise in specific occupations of engineering,
metallurgy, laboratory technicians, other technical personnel,
research and development.

FABRICATED METAL PRODUCTS, EXCEPT ORDNANCE,
" MACHINERY AND TRANSPORTATION EQUIPMENT

DESCRIPTION OF THE INDUSTRY

The fabricated metals manufacturing industry utilizes "raw'’
materials produced by the primary metals industry for the fabrica-
tion of finished products made of ferrous and nonferrous com-
ponents. : ’

TYPES OF PRODUCTS
This major group includes establishments engaged in the
manufacture of the following production (all of these utilize
purchased materials): .
1. Metal ca:ss and containers;
2. Cutlery, hand tools, and general hardware;
3. Heating apparatus and plumbing fixtures;
4, Structural metal products;
. Bridges
Buildings
Ship Sections
Barges
5. Metal Fasteners;
‘Screws
Bolts and Nuts

Rivets
Washers



6. Metals Stampings;

Tools
Dies
Jigs and Fixtures

Electroplating
Polishing
Anodizing
Coloring

8. Miscellaneous Wire Products;

Splkes
Clothes Hangers

9. Metal Foil and Leaf;

Aluminum Foil
Gold Leaf
Silver Leaf.

IMPORTANCE

The: 1mportan¢e of the fabricated metals industry to the
United States is obvious as we observe our enviromment. There is
not a home or business that does not depend daily on a great
number of fabricated metal products, and it does not appear that a
reduction in the demand for metal fabricated products will take
place in the future., The demand for all products is increasing
and metal fabricating industries are more productive than ever
though materials other than metals are being introduced in the
fabricating industries. :

TYPICAL JOBS

It is difficult to estimate the number of metal fabricating
establishments in this country. Likewise, the number of workers
employed in this industry is difficult to ascertain.

\ _ |

Most of the jobs common to the manufacturing industry are
present in the fabricated metals industry. The jobs in this group
range from unskilled workers to highly Skllled workers engaged in
chipping, forming, separating, shearing, and conditioning. Of
course, there also are skilled workers who operate such equlpment
as lathes, grinders, milling machines and shapers.



v Some of the higher level positions in the fabricated metals
" industry are found in areas of-engineering, :hanlstry, office,
mathematics, management.

Promotions and job advqncement% in unskilled, semi-skilled and
skilled jobs are typically based on seniority and in some of the
skilled jobs, beginners even may expect apprenticeship requirements.

EXPECT™ ™ WORKING CONDITIONS

Since the manufacture of such products is not directly depen-
dent on the accessibility of natural resources directly, those
involved in metal fabrication may be located in any zrea of the
country. Metal fabricatins establishments are typically 1Qcated
near large cities or indust 1 centers.

A majority of the plant JObS are concerned with preparatlmn or
processing metal raw materials. This means that most skilled and-
unskilled workers perform their jobs under conditions that are often
hot and dirty. OSome of the larger establishments, however,  have
installed air conditioners and have instituted the latest cleanlng

and safety equipment and prccedures

Most of the metal fabricating industries are umion shops as a
result, complete insurance and retirement plans. may be found.

. THE FUTURE OF THE INDUSTRY

The outlook is for continued growth in the manufacture of
fabricated metals. There are incrcased demands for construction,
transportation and metal products in general, as well as a need for
fabricated metals to construct computers and other technological
equipment. There is computerlzed monitoring of production and other
‘technological adaption in the industry which creates the additional
fabricated metals demand.

MACHTNERY, FXCEPT ELECTRICAL

DESCRIPTION OF THE INDUSTRY )
Machlnery is a basic requirement of all manufacturing indus-
Lrles The prad”‘ts of thlS group of manufacturers therefcre, have

This very important group of manufacturing plants includes
those that produce all types of industrial machinery and equipment
powered by built-in or detachable motors (does not include elec-



trlcal or traﬁaportatlon equlpment) Categories of machinery

Electronic icmputers

Data processing equipment

Farm machinery and equipment

Construction, mining and materials handling equipment

All other types of manufacturing and processing machinery
utilized by other industries

TYPES OF PRODUCTS

Establishments in this category are engaged in the manu-
facture of machlnery and equipment in the following broad cate-
gories:

Engines and turbines (steam engines; steam, gas and
hydraulic turbines and generator set unlts, internal
combustion engines for diesel or semi- dlesel machinery,

‘marine and other uses),

=

2. Farm machinery aﬂd equlpment (tractors for planting,
harvesting, soil maintenance, or other farm operations);

3. Construction, mining and materlals handling machinery
and equipment (bulldozers; concrete mixers; cranes;
pavers and power shovels; coal breakers; mlne cars; core
drills and rock cutting machlnery, oil fleld machlnery

- and equipment; lifts and conveyors: elevators, auto-
mobile 1lifts, dum waiters and moving stairways, con-
veyors and conveying equipment; hoists, industrial
cranes and monorail systems; industrial trucks, tractors,

trailers and stackers);

4. Metal working machinery and equipment (machine tools;
metal cutting and metal working equipment; metal- formlng
equipment; special dies and tools, dil sets, jigs and
fixtures; machine tool accessories and measuring devices;

metal wgrklng machinery and power driven hand tools);

Spec1al industry machinery (food products machinery;
machinery for textiles, wcadworklng, paper industries,
printing trades, ccffcn ginning, smeltlng and reflnlng,
L etc.);

[}

6. General industrial machinery (pumps, air and gas com-
pressors; ball and roller bearings; blowers and ventila-
tion fans, mechanical power transmission equipment,
industrial process. furnaces and ovens);
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folce, camputlng aﬂd ac:ountlng machlnes Ctypewrlters

calculatlng and ac20unf1ng machlnes Cammerc;al 1aundfy,
dry cleaning and pressing machines; air conditioning
equ1pment and commercial equipment; measuring and dis-
pensing pumps; service industry machines: floor sanding

machines, industrial vacuum cleaners, commercial dish-
washing machines);

Miscellaneous machinery (pistons; metallic packing auto-
mobile machine shops; amusement parks).

\

TMPORTANCE \

\

As evidenced by he vast array of products in the non-elec-

" be overstated.

trical machinery categﬁfy, the importance of this industry cannot

Further evidence D% the critical relationship of these indus-
tries to the overall economic viability of the United States 15
stressed in the follaw1ng stetistics: i

1.
2§

The maﬁufacturers employ 1.8 million workers.

The value of annual Shlpments from this 1ndu5tfy 15 over
$48 billion dollars. .

Plants of this industry manufacture most ofithe machinery
and equipment used in all of the other manufacturing
categories. /

Products are’generélly manufactured as a job shop (one

or two at a time).

Many items require\Specialized teams to design, build,
install, and sometimes maintain highly complex apparatus.

Some of the problems related to the productlon of non-elec-
trical chhinerv are as follows:

1.

-Many ccmpanies in this category are plagued with air and

water pollution problems.

'

w
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2. The manufacturers must be alert to’ Caverﬂmental Standards
and other specialized problems- such as:

a. Oilfield opefatiaﬂs must protect against ocean oil
spills and also fence oil spills;

Noise abatement; i

Maintaining clean air; and

Pollution control.

oo

Locations of establishments in this industry are as noted
below:

1. Metal Cutting and Metal Forming

Midwestern States ;
Middle Atlantic States
New England’ State%

2. Tool and Die Products
- 7 :
Fast North Céntral States

3. Farm and Construction Machinery

Midwgs%erﬁ States of

;ggDhié : Towa

// » Indiana ‘ - Wisconsin

/, I1linois 1 Minnesota

. ,,f ! .
4. 0Oilfield Machinery
W
Texas
Oklahoma

- California ' ' /

Egtabllshments 1n speC1flc categorles are often found in

TYPICAL JDBS

Warners employed in the manufacturing aspects of the 1nd;stry
can be at any level. This includes:

Unskilled : Technical ~ Personnel
Semi-Skilled Professional .- Accounting !
Skilled - Managerial Clérical ;
- 87 - '
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shlps that requ;re f@ur ta flve years plus 500 ta 7DD classraom
hours of instruction. Examples cf these trades are:

Tool and die maker . Millwright
- Patternmaker Machiﬁist

Opportunities in this 1ndu5try are controlled becuase of
unionization, apprenticeships, and seniority. However, career
ladder opportunities.do exist and promotion can be relatively
fsteady for pe*sans w1111ng to remaln w1th thlS fleld.and acqulre

: ) uses tralned applsntlces f@r sales because of their accumulated
kncmledge of machinery. —

EXPECTED WORKING CONDITIONS

Conditions in the non-electrical machlﬂery and equlpment
'industry ‘are listed as follows:

1. -Wages are at or near the top of those fDr praductlan
emplayment

2. The industries are heavily unionized.

3. Workers receive benefits such as: sick leave, vaca-
tions, medical insurance.

S E

4. Work areas are well 1it and well ventilated.
5. Noise levels are\high.

6. Jobs arélsubjezt t¢ hazards such as dust, grease, cuts,
- burns, or falling metal. ’

7. Requiresvphysiéél strengthi

8. Requifes on-the-job ‘training.

é_! Same jobs aré repetiﬁi#e |
10. RQutlne wark must be accomplished rapldly and steadlly,
11. Work is on a twelve=maﬂth basis. ’
12. Work fluctuates'wifh ecornomic cycles.

13. Overtime is common.
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\
THE FUTURE OF THE INDUSTRY
Employment opportunities in the manufacture of nen-electrical

machinery industry are declining with a few exceptions. The
future depends on several factors, some of which are:

1. The industfy'is heavily unionized.

2. Most jobs require some sort of formal appIEFthPSH+F
program. v

3. The industry is susceptible to changes in economic
style.

4. Manufacturing of machinery and equipment is concentrated
within a relatively small gesgraphical area. '

5. Exports are on the increase for this industry.
6. Prcfits;aﬁd employment are currently low. .
7. Demand for tcol and die products is low. g

8. Farm machinery, construction machinery and materials
handling equipment show a growth rate.

9. The machinery and equlpment for the textile industry is
down 25%.

10. Machinery and equlpment for the oil fields are on- the
increase.

11. Machinery for the air conditioning and industrial
refrigeraticn are still in demand.

12. Machinery for food processing and pflntlng is still in
demand. : .

hydraullz turblnes

14.:‘H1ghly skilled and technologically GTlEﬂtEd worxers are
o in demand.




ELEETR;QAL MACHINERY, EQUIPMENT AND SUPPLIES -

DESCRIPTION OF THE INDUSTRY -

machlneryj equlpment and supplles whlch become thé iempcnent units
utilized by virtually all other industries because of their vast
dependence upon electrical power, Establishments in this group
are Eﬁgaged in manufacturing machinery, apparatus, and supplies
for the generation, storage, transmission, transformation and
utilization of Plectflcal energy. This includes both home and
industrial users.

TYPES OF PRODUCTS

Products - 1ﬁc1uded in this industry flt the following cate-

gcrles for electrical machlnery equipment and Supplles utilized
in the industry:

1, Electrical transmission and distributing equipment;

Electrical measuring and testing
Power disfributian and transformers

meterlnggpanels
' 2. Electrical indfistrial apparatus;

Motors and generators

Railway motors

Control equipment for electrical or gasoline
bases and tracks : v
Industrial control equipment and accessories

Welding apparatus -

Carbon.and graphite pradu:ts

3. Household Appllances,

Cooking equipment

Household and farm refrigerators and freezers

Household laundry equipment

Electrical housewares such as hotplates, blenders,
fans, vacuum cleaners, sewing machines, waste
d;sposers water heaters,
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4. Electric 1ightiﬁg and wiring equipment;

~ Electric bulbs
Fluorescent and vapor lamps
Lighting fixtures
Current-carrying wiring dev;ces
Non-current carrying wiring devices.

Iy

Radio and Television;

Equipment for home entertairment

. Public address systems :
Equipment for music.distribution
Phonograph réccrds ' '
Tapes.

- 6, Communication equipment;;

Telephone and telegraph appavcatus = -~

Radio and television transmlttlng and detéctiﬂﬁ
equipment :

Broadcasting equ1Dment

Cyclotrons '

Navigation equipment.

7. Electronic components and SCCESSGTiES;

Radio and television receiving tubes

-Cathode ray picture tubes-

Semiconductors

Related devices such as rectifiers, tran515tars .
and solar cellsi‘ '

8. Mlscellaneaus egu1pmant and supplles,zif'

Storage battETiES

Dry and wet primary batteries

X-ray apparatus

Tubes and electrical- equlpment for 1nternal
combustion: englnes : :

IMPORTANCE

Since industry in thlS cauntry has an almost 1mmea%urable”
dependence upon electrical power, dnd since the industry provides
electrical machinery, equipment and 5upp11eg which become the.
component units utilized by such industries, its’ importance to
U.5. manufacturlmg almost staggers the 1mag1nat1@n, Moreover, the
growth in its importance has literally been umparalled in recent
years. In 1949, it was described as having an annual volume of
2,5 billion. By the year 1970, this annual volume.had | grawn to a-
total of 23 billion. - : o o

-91 -
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~ In point of fact, at the present time the United States
accounts for approxlmatELy 60 percent of all the electronics
equlpneﬁt manufaﬁtured in the free wnrld

Taday we are so heavily dependent upon electrical machinery,
equipment and supplies that our lives without:them would be unthink-
able. Even a hasty glance at the range of products involved in
this country will show that they will affect every moment of.our
lives in some manner or another.

On the éther hand, we have not yet by any meaﬁs seen the full
_ impact that this can have upon us. To cite only a few instances:

There is a branch of electraniasVCastrlonics) centering about
the electronics technology involved in space fllghts and its
application to Dther fields; .

Another field (intellectronics) deals with the processing and
storing of information and could havE a powerful efféct on.
the future of education;

Another field deals with Iow temperature electronics whlch
. will have tremendous implications for us since electrical
conductivity increases as temperatures drop 1cwer and lower.

Each one of these f1eld5s;5 believed capable of exercising
great impact upon our 1ives, None has even begun to demonstrate
its full impact as yet. It is obvious that the full 51gn1£1cance
of this industry has yet to be 1eallzéd , o

TYPICAL JOBS , g

- In this industry, there are to be found all of the plant or
factory %cbs usually associated with other types of manufacturing.
These jobs range from unskilled and trainee. level posts through
those of the semi-skilled level to the highly skilled. There are
also professional and managerial jobs equlvalent to those in other

manufacturing industries. Typical ijS are:

Assembler . - Accounting Clerk
Inspector Personnel Representative
. Foreman Administration Clerk -

This industry also places heavy emphasis upan téchnical,
scientific and engineering skills. This is the kind of circum-
stance to be expected in an industry which shows obvicus potential
for new inventions, new discoveries and even in new frontiers. In
the technical area, a common progression could start at. the junior



s:lentlst level and progress to a science researcher, then to a
-position of senior scientist in a span of time which depends on
individual effort.

It is also possible for the individual to begln at the tech-
nical level and rise to the senior scientist category with proper
training and experience. This can be observed with a visit to a
local manufacturing company. The visit could also make the
student aware of cher jobs that are available in this ozcupa—
tional field.

o Students are also welcomed by prof6351cnal @rganlzatlans as

- guests and there they could become acquainted with various repre- -
sentatives of:local industries in the manufacturlng of electrical
"maghlﬂery equlpment and supplles

EXPECTED WORKING CONBITIDNS

There are a number of factors that 1nf1uence working con-

" ditions in this industry; certain of these are beyond the control
of the industry itself. When this industry. is éven reasonably
p105perou5 employment is year araund Dn the Gther hand certaln
spending, and when this easesaup, there may “be layaffs cf 1arge
numbers of even highly trained persomnel. - As a result, peaple
employed in this industry sometimes have to undergo retraining gﬂﬂ
relocation in order to become re- employed at the level to whlch
they are accustomed.

: Because of the general expansion of this industry, however,
employment security is reasonably good. There are also numerous
opportunities for achieving satisfying speclaltles, even for the
persan who does not have a caiiege degree.

Most work, in this field is done on a team basis, This allows
for satisfying ‘interaction with other people, although sometimes
group pressures can cause stress and unsatlsfylﬂg warklng
CODdltlQDE ' ,

Mlngrlty groups find ready a:ceptance in this 1ndustfy
Plants in this field are located in almost every area of the
country. Personal benefits are usually very satisfactory, in
part because this 1ndu5try is heaV11y unionized.

THE FUTURE OF THE INDUSTRY

Jobs in this category of manufagturlng have been most PTEStl*A
gious even for people who lack pr9535510nal status, Some of these
most prestigious fields are experiencing cutbacks, examples of

whlih are occurring be:ause of reductions in the aerosgace 1ndu5try
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- and in military spending. This has resulted in a lack of unifor-
mity in the employment outlook thrgughéut this group of manufac- -
turers. It is difficult to be precise about this from one period
to the next, since prospects in fields that involve heavy govern-.. -
ment subsidies varies with economical, gavernmental and geographi-

- cal situations. . '

Even in the field of home appllanies some variations in
business occur. Eor31gﬁ competition is extremely keen in this
occupational field, On the other hand, electronic component .-
industries will probablv be utilized ta help solve envirommental

problems; this is a %elatlvely new market that could serve a long
range growth area. :

7

Manufacturers of measuring and COﬂtTﬁlllﬂg instruments are
looking forward to a bright future, at least in the next decade or
so. There are various factors resp@nS;ble for this. One is the,
push for increased automation to hold down costs of labor.

Another is an increasing demand for such devices as thosé which
monitor and control pollution. These factors could result in a
strong demand for instrumental technicians, electronic.technicians,
environmental research technicians and instrument makers. Asso-
ciated with this development will be a need for instrument repair-
men, instrument installers, and 1ndustrlal control equipment
assemblérs

, SlﬂCE many plants in this manufacturlng industry are con-
~cerned with the production of equipment for the generation, dis-
tribution, and transformation of electric power, increased
accelerated demand for power, points to a stable job market in
this area. It suggests thdt the greatest demand .in this industry
will be for highly tralned and technlcally proficient employees.

The most difficult factor to evaluate here involves foreign
competition. Increasingly it appears' that it may be a ‘factor
influencing employment in ‘this field. At this Junﬂture, the
reaﬁtlcn of the United States Congress to this is difficult to
judge. ~ It is possible that some restralnts will be placed upon,
United States imports in this area.

TRANSPDRTATIDN EQUIPMENT
. :
DESCRIPTION OF THE INDUSTRY

The transpartatlén manufacturing industry prcduies equ;pment
for transportation of passengers and cargo by land, air and water.

Tfahspcrtatian, QS-deflned here, is extremely broad, 1nc1ud1ng
not only vehicles and crafts, but also Such stationary devices as
pipelines for the transportation of oil.

o -
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TYPES OF PRODUCTS

- The products involved with this broad field are broken down
into fifteen general groups. They are: :

1. Motor vehicles (from assembly plants)
" 2. Passenger car bedies
3. Truck and bus bodies :
4. Motor vehicle parts and accessories
5. Truck trailers v
6. Aircraft (from assembly plants)
7. Aircraft engine and engine parts .
8. Aircraft propellers and propeller parts
9. Aircraft auxiliary equipment
10. Ship building and repairing
11. Boat building and repairing
12. Railroad locomotives and parts
. 13. Railroad and street cars : ; A
- 14, Motorcycles, bicycles and parts - i

B

15. Transportation equipment not otherwise 5p2§ified |
IMPORTANCE - . - | \

Transportation of people and goods from one place to another -
is very significant in modern life. As expressed in a 1961 Con- \
gressional report, National Transportation Policy, 'Transportation

is one of the tools required by civilized man to bring order out ‘
of chaos. It reaches into every phase and facet of our existence. A
Viewed from every standpoint, economic, political and military, it . L
is unquestionably the most impertant industry in the world.. You -
can no more operate a grocery store or a brewery than you can win *J’

a war without transpcrtation. The more complex life becomes,. the i
more indispensable. are the things that make up our transportation Y
system." - :

Some statistical data to stress this significance are: T e

1. Thirteen per cent of our nation's civilian population I o)

. are involved in transportation. : R
: ’ o 14t S foe

2. Almost 20 per cent of our total expenditures for goods, =
and services involve transportation. = o

‘3. Transportation sources pay over 17 per cent of our 'total j.

federal taxes. - A .o

4. The average person travels 4,000 miles per year. (3,600
~ of which is by automobile alone}. : )




The develapment of the internal combustion engine and the
resulting creation,of hard surfaced roads brought the vast use of
the automobile. *: Further mobility was erhanced with the develop-
ment of ]et engines in the mld twentieth century.

—{cher specific factors related te_transp@rtatighrare;

Railroad Transportation: The railroad is the dominant mode
. in the transportation system in terms of movement of goods.

.= . Its role in passenger traffic has decreased significantly
T since the development of the automobile and the airplane.
"However, “the railroad industry still Tepresents a substantial
ST investment. It ranks as one of the most ifmportant in the
o economy from the aspect of 600,000 emplayees and of the
_ invested $30 billion lelar :apltal

Water Transportation: The volume of all the earth's water
_totals about 340 million cubic miles of which about *wn per
cent exlsts as ice. ) .

Water carriers have begun to develop more efficient vessels
and operating conditions and much attention is currently ’
being given to developing new port d351gﬂ for containerized
aperatlcnsi

Water carriers, therefore, will probably continue to be a
51gniflcant factor in the mavement of bulk products such as:

Petrcleqm, Ccal 7
Chemicals: © . - Building materials
Cralns ' '

Highway TTaﬁSPDTta;lDﬁ The technolaglcal development of the
internal combustion engine and the highway system heralded
the use of a transport system that literally changed the

" Anmerican way of life.

Automobiles: The development of ‘the autamab;le has expanded
the sammutlng dlstan:e from five miles in 1900 to 25 miles -
today A

Currently, more - than ‘two-thirds of all Americans live in -
urban.areas. By 1980, three of every four will live in and
araund cities. A :

This large scale concentrat;en Df people in CltlES has been-
- brought about by. improved transportation, but many transpor-
tation experts say that cities have now grown to the point

where they threaten ‘the system that msde them possible.
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Most people are seeklng means of transportation that w;ll
provide them W1th the follow1ng ‘

Convenlence , Flexibility Speed
Comfort- Privacy ' . Economy

Since the automobile is the only transportdtion device that
-provides this combinaticn, other transport alternatives must
approximate this comblnatlon of qualities if-it is to gain
public aCﬁeptance

Bus and Truck: Virtuall: all movement of goods within urban
areas and 21 per cent of all 1ntersclty movement of goods is
by truck .

FurthET develcpments in the trucklng 1ndustry w111 1ﬁC1udé
the follow1ng .

More efficient handllng of gaods Computerized Control .
Automation Fontalneleat;on

The bus has not proved to be a sugcessful means of mass
transportatlon in urban areas. Nevertheless, increased
attention |is being given to preferential use of existing
highway lanes, as well as the development of a median strip _.-

for excluﬁlve bus use. This is being done in order to:

Increase capac1ty and speeds

Provide ccmfort and convenience to commuters-
Air Transpcrtatlon The growth of air transpertatlon is
perhaps the most remarkable development in the twentieth
century. : 2

It provides virtually unlimited mobility to hundreds of,

- people all ‘'over the world. In terms of time, air transpor-

tation adds a new facet to every aspect of man's existence.

Until IECEﬂtly, only the wealthy could enjoy the pleasure of
travel to exotic parts of the world. Today's jet age has = °
shrunk the world in time so. as to make foreign travel w1th1n
reach of most people" ,

- (Plpelines This is.a category that may. be overloaked wh;lel;;

cons;derlng transportatlﬂn, but pipelines do involve the

It is’ 1mpcrtant to notethat. pipelines have becaﬁe a subject

of Some controversy as a Tesult of the 1n¢réas;ng COHEETH

about the environment, :
106
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: 'IY’PICAL JOBS

thé fiPld Qf transportatlcﬂ

In small plants, workers move to the!vehicle being assembled,
whereas in larger plants, the vehicle moves to the worker on the
assembly line.

" The work varies in smaller plants and a worker may undertake
a variety of tasks, but in larger plants each warker usually has a . -
Spezlallzed task to perform. :

Since the transportation lﬁdustry is so vast and includes
thousands of jobs, only one aspect will be illustrated to give the
student an idea of typical job availability.

Among jobs in a large autgmcbile maﬁufacturing plant are:

1. Automcbile Asseribler Cmajgr, minor, trlmj,‘
2. ' Welder; and ‘
3. Spray Pa;nter;_ i
~ Assemblers deal with different parts of the automobile but
each assembler will work on a particular part of the vehicle.
Each assembler usually has a helper. -
,'
= ' )
Body Builder . *  Grinding and Polishing Laborers
Materials Handler - Sander and Palnter :

Other jobs are:

. The gigantic plants involved in mass'pr@duct;on of automo-
'~ biles involve huge assembly lines .with specialized jcos.:

-The smaller plants are for specialized crafis or vehicles
and, therefore, people ‘perform more varied fumctions with the _
average salaries and hourly rates in thlS industyry usually hlgher
than most 1ndu5 tries. : .

Job entry is usually as a helper in the autamablle industry
‘and promotions sometimes require considerable service with an '
employer, but all of these manufacturing functions require the
support of various 1evels of admlnlstratlve and clerlcal
personnel : :



EXPECTED WORKING* CONDITIONE

Transportation manufacturlng 1ndu5trles are heavily influ-
enced by the state of the economy, sedsonal factors and the con-
dition Qf the expcrt 1mport market As a result th15 15 a field:

. strikes from time to time, althaugh the unicas usuaily make an
effort to subsidize their striking members during Sugh perlods

Some factors relative to conditions in thls 1ndu5try are:

i‘ ' 1. hages are usually ab@ve ‘the average;

2. Benefits are very soundr

L]

,Empl@ywant in large plants is repetitive

4. Jcbs can create tensions because of time llmltatlans for
tasks and due to the noise factor,

5. Wbrkérs are gEﬁ;rally more Satisfled in smaller ﬁlénts;

6. Small plant wmrkers are more likely to experlence '
1ay0ffs, :

7. Small plants are less likely to be unionized;
8. Benefits in small plénts are likely to be less desirable.
' THE FUTURE. OF THE INDUSTRY

The employment outlook in the field of trangportaflon is a
matter that canngt be gaﬂerallzed therefore ~some of the Slgﬂlfl=

are: : o : o P
1. . Jet Aircraft - production is‘currently in a slump and is
expected to flu@tua%e over -the\next several years.

2. Boats - prdaucticn of leisure types is:on the increase,
but may be affected by any depression in the Amerlcan

economy.

3. Passenger (7rs and Railroads - production is on the .
: decline but prospects are brlght for growth-in railroad
frei] ght Dperat ions.

a. Posslble 50% growth rate by 1980.
~ b. Possible 100% growth rate by 1985.




_:_4;"Truckiﬂg expected continued grawth

5. Automobiles - the m@st dcm;nant af all in the 1ndustry
of transp@rtatlon; o

Used for 85% ﬂf all trlps under 50 m;les,

ST _ crowﬂed QltlES and mass translt develapment
e Is st;ll expected to grcw at a‘E% rate in the
future ' :

a. Mbre entry level JDbS will become avallable each cond
year due tc turnover because of ]ob mcnotany ’

= : jé

X

: f&eld of grawth “The Dnly stlpulatian WhiCh must be made is that
since it is such a brgagsfield young people entering it should be-
“‘alert to the variations that exist- w1th1n the field and to where -
-npportunltlés are avallable.( ,

PRDFESSIDNAL SCIENTIFIC AND CONTRDL INSTRUMENTS

T L : . i

Laboratory aﬁ&-SCiénfifi ch 1nst%tmgﬁtsg’-

f3;f5Dpt1cal 1ﬂstruments and lenses, .

gzjiﬂ'é;IASurglcal ‘medical and déntal 1nstruments, equ1pment 7
. F and suppl;es,- : EA '

S

L

'5[55 .Gphthaimic goods; L
GQL.PthQgraphlﬂ EqU1Pment and 5upplies, and

| i_*fwatghes and ElDEkS - -{ o .b - !- V'II":

TYPES Oﬁ PRDDUCTS ’ e 5 . | | |

Produats in thlS categgry may be c13551£15d as fbllaws

1;7 Englneerlng, labaratoré‘and resear;h 1n5truments

' L ’LL f ,,_;;:'ff"%.,i,,_a;,,,/’ﬂc;% (
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T i
//, *z?;..,__;yagtu:a!fl: and ngmga;mngl equ}pment; ,
5:f; .3 'Sﬁrveying Erafting and féSearch*’
- / i : ) ! . -
St f R Inst%uments for measur;ng temperature, pressure and
s . » vacuum, B :
5. ~Instruments for measurlng fluld flgw and ather phy51cal
: characterlst;cs,f? : :
6. Automat;c temperatu:e controls; .- ;
, i 7i Dptlcal 1n5trument5 and 1enses, . L : /‘
§kf§; Surglcal medical and “dental 1nstruments, o .
[ 7 . o
e _ 0rthoped1c
/fx- S " Prosthetic _
A o Surglcal appliances and supplies
-/ - - Dental gquipment and. supplles.
9. Dphthalmlc ggads L
Frames
Lenses L
Sunglass 1enses.
A s }O, Phctographic equ;pment and supplles,
 Still and m@tlcn cameras -
Prajectlgn apparatus 1 ,
Paper gg ; - o
Plates =
Prepared photegraphlc chemlcals.
11. Wstches and clocks;
Clockwcrk operatéd dev1ces and parts
watchcsses.
IMFQRTANCE
;' ! . Instruments. and ’Dntral dev1ces play a vital role in the ~
' operatiorn vaallﬁsil,ﬂtlfli and industrial f;elds Scme of these
. fields are: - [ =" - . )
- ' Nh551les and spaCe ElECtrQﬁ1CS> e .Rgﬁbef' - ¥
Glass and ceramics Public Utilities - Plastics )
Pulp and paper =~ Medicine § health Electrical engineering
\ . 110




: The déVlces are used to measure, 1nd1cate recgrd and con-
trol almost any type of variable encountered in thls w1de varle*y
of 1ndustrlés Somé of these ‘variables are: b

Temperature ’ : Chemlcal Comé@sitian :

\ Pressure . -~ Level of Material
"\ Flow . .. - Position
‘ Velocity ' Density

o ~ The variables are measured and controlled in order to manu-
-facture the articles more efficiently, maintain uniform quality -
and exercise cantrel _over Safety of operations. * :

- /. - These 1ndustrles employ 400 DOO pecple thh an aﬁnual payroll
of $2,900,000, D%O '

TYPICAL JOBS . . ) )
s ' —

There are many ijS in the per8551anal, scientific and
control instruments manufacturing industry. These- jobs', cover a
_,brcad range and lnclude ‘the fDllDWing ’

Technicians : Engineers.
Instrument Repairmen Environmental-Research- Test
Field Service Engineers ___Technician ~— -

o RacketEContrcl Technicians *‘ Meter -Servicemen .

" ~Instrument-Technician +  Panel-Instrument Repa;men
Inspector : -Servlce Englneer '

Assembly Lines . -

The person motivated toward this industry is usually interested
'in engineering and technical work but does not want to spend five,
years in college. Education preparation for this ‘industry should .
include a broad theoretical background in science and mathematics .
as well as practlcal knawledge of 1nstruments and instrumentation. -

* Educational requlrements reccmmended are:
1. Post high school training such as:

a. Two years at a technlcal 'school ,
b. Two years engineering school
c. A Junior College degree.’
N ] o ‘ o
. - On-the-job training L o e
Technical training o S
Apprentlceshlp . _ S <

RN




EXPECTED WORKING CDNDITIDNS =

Warklng EGﬂdlthﬁS in the profess;anal, SClEntlflc and
- control instruments 1ndu5try are generally clean,,well llghted -
and well- Ventllated - .

SDme of the related JOb beneflts are:
1.. Wbrkers work a 40- h@uf week

. QVéTtlmE is ccmmon;_
3. General. wages are dlctated by . agreements between unloﬂs
) and management .

I"x_ 4, Many opportunlfles ex1st far all mlnarl*y gTDUpS

5. Basic- benefits Such as: Paid vacatlons, Sick leave,
-Health and life insurance, Retifement plans

s»+ This is a natlon -wide ;ndustry whlch is- eas;ly entered »
thrcugh training. . ~ '

IHE FUTURE DF THE INDUSTRY _ o ‘
The future outlook of this 1ndustry is goad for- quallfied
people. .Increased expenditures.for research and develapment by -

government and industry will create hundreds of new openings each- -
x~year Addltianally,,replacemént needs alone for thase who TEtlTE :

_ The ratio of. technlc:ans to wnrkers is one in each hUﬁdred
workers (1%). Within theé next ten years, there will be a need fbr
over one mllllon of these 5p821allst5 L :

MISCELLANEDUS MANUFACTURING INDUSTRI S

/

_ DESCRIPTION OF THE INDUSTRY
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TYPES" DF PRDBUCTS

| Thcrc are too many prcducts that cculd fall Uﬂdcr this

facturlﬂg areas chcvcr some cf these are 1ﬁ;tcd bclcw

Jéwelry ‘ Sporting and-Athletic Goods
Silverware and Plated ware Pens, Pencils and other artlsts
‘Musical Instruments o matcr;als
. Toys A Buttons and cthcr misccllaﬁecus
Brooms and Brushes , notions
IMPORTANCE

. \
Thc 1mportance of mlscellanccus manufacturlng Wlll vary in’
accordance w;th the type of prcduct ‘and 1nd1v;dual interests.,

' TY"PTCAL JOBS

The jcbs in each product manufacturlﬁg 11nc will vary accor-

. ding to thc complcx1ty and its. critlcal need. A o

. {f

EXPECTED WDRLING CGNDITIGNS

The worklng ‘conditions of mlsccllancouc product manufacturlng:

w111 alsc Vary W1th thc ccmplex;ty and cr;tlcallty cf the prcduct
: ~THE FUTURE OF THE INDUSTRY

- The. future cf each mlsccllanccus product manufscturcd w111
;XvaTy and is too extensive-to- explore.
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