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FOREWORD

Fhis bulletin has been prepared as a guide for school administrators
and teachers of industrial arts in the elementary and secondary schools of
Mississippi. It is the third revision of this Mississippi School Bulletin, the
sceond revision having been made in 1966,

Industrial arts is universally recognized by leaders in education as a
subject that is beneficial to all students. Ithas the responsibility of teaching
the hasic concepts of industry and technology to all students and aiding
them in the discovery, development, and realization of their capabilitics,

Industrial arts is activity oriented. using materials, tools, progesses,
and energies of industey to aid students in vocational, technical, profes-
sional, and consumer development. As such, it is able to reinforce, enrich,
and nuke relevant much that isabstract by involving the student in real and
meaninglul experiences,

The Legislature, inits regular session in 1964, through House Bill No.
112, gave the director of vocational and technical education the responsi-
bility for the administration and supervision of industrial arts in public
schools of Mississippi. The 1972 amendments to the 1968 Vocaticnal Act
also specified that industrial arts was part of the total program of voca-
tional education.

Phis bulletin is being released through the Voeational and 1 echnica!
Division of the State Department of Fducation, We trust that it will be
helptul in the improvement of present programs and as u guide for the ini-
tiation of new programs in the school systems of our state.

G, H. JOHNSTON
State Superintendent of Education
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INTRODUCTORY STATEMENT

With the eve: increasing need for more and expanded programs of in-
dustrial arts in our public school systems, the Vocational Division of the
State Department of Education has revised Mississippi School Bulletin
Number 147 and is distributing it to the public schools of the State.

The United States Congress, in the Educational Amendments of 1972
(P.L. 92-318). changed the definition of Vocational Education to include
industrial arts in the Vocational Education Act of 1963 (P.L. 88-210) and
amendments.

Industrial arts education encompasses those educational programs
which pertain to the body of related subject matter organized for the de-
velopment of understanding about the technical. consumer, occupational.
recreational, organizational, managerial, social, historical, and culturalas-
pects of industry and technology. This includes learning experiences in-
volving activities such as experimenting: designing: constructing: cvaluat-
ing: and using tools, machines, materials, and processes which provide op-
portunities for creativity and problem solving.

Industrial arts provid>s unique experiences that further the discovery
and development of cach student’s carcer potentials, technical abilities,
judgment. self-reliance. and resourcefulness to succeed in the world of
work.

It is hoped that school officials will use this publication in planning
and developing programs of industrial arts to meet the needs of students in
their school districts.

T. V. MAIURE, DIRECTOR
Division of Vocational and Technical Education
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CHAPTER |

INTRODUCTION

This bulletin is an attempt to update industrial arts philosophy., con-
tent and methadology for current or future practice in Mississippi. 1t is a
blend of traditional programs invelving woods, metals, drawing, ete.. and
contemporary programs. such as construction, manufiacturing. trans-
portiation and communication.

The great value of industrial arts in the present day scheme of educa-
tion is universally recognized. Through the vears, it grew to be a phase of
general education designed to develop certain habits, attitudes, and abili-
ties desirable for all citizens. The old Russian plan of tool instruction, the
German idea of manual triining, the Swedish Slovd System, and the old
nanual training period in America were all marks of progrcn in develop-
ing the industrial arts of today, .. . -~

Maunual training died because of ng NATrFoOWness of scope und objec-
tive, and because it concerned itself td0 gericrously with tool skills and
manipukative habits., forgetting such important factors as consumer values.
individual differences, related technical information, and guidance in-
formation. Fhe next phase was called manual arts, This movement
migrated to America from England and was an outgrowth of the revolt
against factory-produced items which were poorly designed with fittle or no
acsthetic value.

Industrial arts as we know it today came into existenee about 1908
when a need was recognized tor the inclusion of technical and related
infornution to supplement the skills being taught in the school labora-
tories and drafting rooms. Industrial ans, theretore, is the study of the
naterials, tools, processes. and products of mdustry and their impact on
our technological socicty. Fducationally, it is basic to students” needs and
should be included in the school program of every boy and girl. Industrial
arts provides an area of instruction which is an integral part of a well-
rounded. comprehensive educitional program. Through laboratory acti-
vities, it provides lifelike experiences which sre consistent with the en-
vironment of the student. §his does not imply, however. that industrial ans
has as its objective the teaching of any indepth and specific vocation. but
rather that it is a broad. hasic exploratory program which has  prevoca-
tional values,

; 10
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Industrial arts has goals which are progressively more intensive and
are cumulative in their cffect as the student advances in experience and
maturity. Through such & program the student:

1. Has the opportunity to explore several fields or phases in in-
dustry. such as clectricity-electronics. drawing and planning,
woods, metals, power mechanics, industrial procedures, prob-
lem solving, personnel management, ¢nvironmental control, etc.
He is able to formulate some idea of his aptitudes and his short-
comings, as well as his likes and dislikes, as a result of such
exploratory experiences, He should develop a better under-
standing and appreciation of the world of work. as well as gain
some insight as to how he may succeed in the highly industrial and
technical society.

2. CGains a vast amount of consumer knowledge to help him make
wise decisions in the sclection, use. and care of ma wfactured
items.

Y. Enlarges his insight into some of the requirements of various

occupations .- the physical requirements, educational require-
ments. remunerative values -- and is afforded the opportunity to
be of service to his fellow man. All of this adds to a knowledge of
making wise decisions concerning educational and occupational
choices.

4. Grows in his attitude toward the importance of safety asit relates
to industrial life, the school laboratory, home life. and all aspects
of daily hving.

5. Enhances his creative ability and learns the value of careful plan-
ning and the advantages to be gained by well-formulated.
organized procedure,

6. Formulates good work habits. He learns to proceed in an orderly
manner and to follow through to the successful completion of the
task,

7. Develops worthwhile Icisure time activities. This becomes in-
creasingly important as people have more and more leisure time.

Industrial Arts Goals

The goals of industrial arts are formulated upon sound educational
philosophy. When based upon this premise. the goals serve a three-fold

Q ! )
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purpose in establishing objectives to be attained, guides for the selection of
subject matter, and standards for evaluation of the program. The follow-
ing goals are considered to be comprehensive for industrial arts and not the
specific objectives for a particular course.

Goals

To provide a sound program of industrial arts, clear and realistic goals
arc essential. The goals of industrial arts education are to:

I. Deve'op in each student an insight and understanding of in-
dustry and its place in vur culture.

2. Discover and develop talents. attitudes. interests, and individual
potentials related to the industrial-technical field.

3. Developskillsin the properuse of tools, machines, and processes.

4. Develop problem-solving and creative abilities involving the ma-
terials, processes. and products of industry.

5. Provide students with an opportunity to make other school sub-
jects relevant.

6. Develop an understanding of career opportunities and re-
quirements.

7. Develop desirable personal-social traits.

8. Provide safety cducation.

9. Develop consumer knowledge.

10. Develop worthwhile leisure time activities.

1.  Develop a sense of ecological responsibility.

During the past two decades Mississippi has enjoyed a period of un-
precedented industrial development, and indications are that this will con-
tinue. One of the very important contributions public cducation can make
to the industrial growth of the state ix to develop an “industrial conscious-
ness™ within its young people. This understanding and appreciation of in-
dustry is basic to the attitudes nccessary for the establishment and growth
of industry in any community. Industrial arts is that segment of the overall
general education program designed to accomplish this purpose.

134 t}



it should be realized that the elementary and junior high school
present the ideal place in which to begin laving the foundation for the stu-
deat’s life work by providing broad exploratory experiences. factual
information, hasic tool techniques, and occupational information. The
carly acquisition of this knowledge is an essential factor in molding
character traits and social habits and provides a realistic approach to ef-
fective guidance. Satisfving the carly manipulative needs and creative
desires of youth leads him into a more complete development of his ideals
and ambitions and a realization of his responsibility to others. Given this
opportunity, boys and girls will secure a broad educational foundation of
practical, factual, and aesthetic values: and they will stand a far better
chance of becoming useful citizens. Desires, aptitudes, and mental quali-
ties vary so greatly that, unless vouth are provided with a wide range of
practical as well as academic subjects, many of them will become failures in
life before they come to grips with the necessities of life.

Types of Programs
For the purpose of assuringa full understanding of the information in-
cluded in this bulletin, this section is devoted to the definition and explana-

tion of terms that might be confusing.

Industrial Crafts

Industrial crafts is defined as that area of industrial arts which pro-
vides for creative activity, as well as a study of industrial materials and
products. For the purpose of this bulletin, industrial crafts is confined to
activitics such ays leathererafts, ceramics, plastics, woods, art metal. etc..
and is reccommended as being applicable and appropriate for beginning
industrial arts activity at the elementary and lower junior high school le-
vels. Industrial crafts activities seek to create interest. inform, inspire, and
guide by bringing materials and fundamental processes of industry intothe
school life of the pupil. Projects and problemsare employed which provide
experiences and opportunity for the development of certain techniques,
knowledge, appreciation, and fundamental skills. Such projects may be in
the ficlds of leathercraft. hand woodcarving, toy making. ceramics. etc. The
exploratory value of industrial crafts is stressed. and little emphasis is
placed on acquiring skill. In this program there are opportunities for
creative thinking and doing through individual and group activities.

Industrial crafts programs in Mississippi are confined to the ele-
mentary and lower junior high school levels. Such programs should be
conducted according to the multi-ficld concept which will be described
kater. Industrial crafts programs should be composed of it minimum of four

areas,
14 5




Additional units may be sclected from the following list, as more than
four units may be taught where they are practicaland desirable, Craft areas
which could be taught in the seventh grade include the following:

Leathercrafts
Plastics

Mosaics

Ceramics

Graphic Arts

Art Metal
Woodcrafts
Drawing (frechand)

e B I

The industrial crafts laboratory provides desirable activities which
serve to enrich the elementary program, as well as to provide a more suit-
able beginning for industrial arts in the middlc or junior high school. Sucha
program can be initiated and conducted in a minimum amount of space
and at a minimum cost. It is rccommended that, when taught below the
seventh grade level, crafts be integrated with regular school courses and/or
taught by the classroom teacher. A further discussion of this will be found
in Chapter 1.

The Muiti-Field Concept

The multi-field concept (general shop) provides pupil experience ina
number of different industrial activities carried on simultaneously in one
room under the direction of one teacher. This type of activity is recom-
mended as a sound approach to the basic industrial arts courses in the
junior high school.

It is possible to include four or more units of work representing as
many different arcas of industrial activity, such as drawing and planning,
metals, electricity, and woods. Every multi-ficld laboratory should include
drawing and planning. Arcas which may be taught in the cighth and ninth
grades may be selected from the following list. Onc high school credit may
be given if taught in the ninth grade or above. Students should be rotated
through these arcas as illustrated in Appendix A.

Basic Electricity-Electronics
Woods

Metals

Drafting

Power Technology
Industrial Crafts

a. Plastics

IS



b. Leather
¢. Ceramics
7. Graphic Arts
8. Home Mechanics
9. Environmental Control

In addition to the basic industriaf arts program described above, it is
possible, if equipment is available, to provide advanced courses to small
groups of students in the same laboratory. In this way. the needs of begin-
ning and advanced students can be met. This plan is especially appropriate
for the school that can have only one laboratory. A broad range of experi-
ences can be provided at a comparatively low cost.

The Major-Field Concept

The major-iield concept is one in which the subject experiences are
confined to one major area of industry. such as metals. woods, applied
electricity-electronics, or power technology. For example, a metals pro-
gram should be composed of units of various phases of metalworking,
such as welding, forging, sheet metal. and foundry work. Ina woods pro-
gram all units would be in the woodworking field. while the electrical pro-
gram would be composed of units of an electrical area.

A major area of industry may be taught for the duration of a school
vear. However, some schools choose to use analternate plan whereby two
arcas are taught for the duration of a semester cach. An example of this
alternate plan would be to teach clectricity the first semester and metals the
second semester,

Introduction to Modern Industrial Procedures

This concept, sometimes referred to as “Interpretation of Modern In-
dustry."enables the student to obtaina complete overview of industv. This
involves forming a corporate organization, designing and developing a
product. financing the organization through the sale of stock, mass produc-
ing and marketing the product, declaring 4 profit or loss, and finally dis-
banning the corporation,

It is suggested that this study of modern industrial procedures be in-
cluded at cither the cighth orninth grade level. This industrial arts program
is explained in Chapter VI.




CHAPTER I

ORGANIZATION AND ADMINISTRATION OF
AN INDUSTRIAL ARTS PROGRAM

The purpose of this chapter is to give spcific information pertaining
to organizing and administering an industrial arts program. As a starting
point, it is important that the school administrator review the fact that the
industrial arts program offers unique opportunitics to enrich the total
school curriculum offerings by providing for the development of under-
standing, skills, and attitudes needed by all pupils in todav's techno-
logically oriented society. The program is pot designed to be a substitute for
specialized vocational training or terminal vocational education. On the
other hand. the objectives of the industrial arts program are in complete
harmony with the basic understanding. skills, and attitudes needed to
accelerate the industrial development of our state,

The Teacher

Great stress must be placed on qualifications of the industrial arts
teacher. There are many problems of administration, instruction, and
supervision that are unique to this ficld. In addition to having an educa-
tional background and professional stature comparable to that of other
teachers in the school, the industrial arts teacher should have the following
special qualifications: . Lt

. . . . "" ) . b3

I. A genuine interest in things mechanical

2. Good muscular coordination and a wholesome attitude toward
work

3. A high degree of skill in at least one major industrial arts arca and
proficiency in several others.

4. A wide range of vp-to-date information concerning tools,
materials, processes, products, and problems of occupationat life,
in industry

5. Ability to distinguish between poor design and good design inin-
dustrial products and to design products that are structurally
sound and aesthetically pleasing

6. A sense of neatness and orderliness with respect to laboratory
housckeeping and layout,

9
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Certificate Requirements

tndustrial arts teachers are required to hold a standard Mississippi
secondary Teacher's Certificate with an endorsement to teach industrial
arts. In addition to the courses required in general education and profes-
sional training for all secondary school teachers, the industrial arts teacher
must have the following courses to meet endorsement requirements:

Scemester Quarter

Hours Hours
Woods 6 K
Metals 6 8
Graphic Science 6 X
Electricity-Electronics 6 8

Industrial Arts Multi-Field

Procedures 3 4

Electives such as graphic arts,
power mechanics, crafts,
and other courses based upon
the needs of the student 3 4
TOTAL 30 30

Teacher Supply

Although the number of industrial arts teachers is increasing cach
year, the supply is not yet adequate to meet the demand brought about by
new programs being established in our public schools and the demand for
industrixl arts teachers in several other vocational and industrial areas.
Teachers who hold a Class A Certificate can qualify to teach industrial arts
by satisfying endorsement requirements as listed in Mississippi School
Bulletin 130. A permit to teach industrial arts may be issued prior to
completion of endorsement requirements. It is strongly recommended,
however. that permit teichers be required to hiave a minimum of 15
semester hours credit in industrial arts, with 6 semester hours being in
principles and methods courses. belore they are emiployed to teach indus-
trial arts, It would not be possible for the teacher who is not well versed in
the principles and nethods of industrial arts to successtully operate a pro-
gram which would satisty the purposes of the school.

The industrial arts teacher with the proper educational hackground
will be able to conduct a vitriety of industrial arts activities, He should be
able to conduct classes in both the multi-ficld laboratory and the major
ficld taboratory. conduct classes in mechanical drawing. provide consul-
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tive services for industrial arts programs in tae elementary school, and
serve as advisor to industrial arts clubs. Ideally, he would also be qualified
to teach modern industrial procedures as described in Chapter VI.

Continuous School Improvement

Continuous school improvement is mandated by the change of pacein
our highly technical industrial society. At least 50 percent of the occupa-
tions in our economy have come into existence within this century. The
school administrator is the key person in motivating school improvement.
It is his responsibility to interpret pupil needs and to continuously adjust
and improve the ability of the school to meet these needs. The quality of
instruction depends on the competency of the teaching staff and the provi-
sions which are made for the staff to keep abreast of developments in the
field.

In-service training is the accepted basic approach to staff improve-
ment. The industrial arts program must also have a continuous flow of
fresh ideas and knowledge of new materials that teachers obtain through
participation in professional organizations and from visits to other schools.
The industrial arts teacher needs to keep informed about the materials,
processes, and methods of industry by keeping in close contact with in-
dustry. The alert school administrator will recognize the valuc of these
activities and encourage the participation of his staff in them. He should
also provide leadership to the staff in the development of evaluation techni-
ques which may be used as a basis for instructional improvement in all
arcas. From time to time workshops and clinics are held by the State
Department of Education and by universities. All teachers should be en-
couraged to attend these in-service programs.

Interpreting the Program

Interpreting the industrial arts program to the school and the
community is an important arca of administration. The kind of environ-
ment in which the program will function depends upon the degree to which
the purposes and needs of industrial arts are understood and accepted. The
industrial arts laboratory can be made one of the “show places™ of the
school. Displays at school and appropriate places in the community serve
useful purposes.

The administrator should keep in mind that the principal challenge of
industrial arts at this time in the State of Mississippi is to vest in our young
people an understanding of and appreciation for the methods. materials,
and products of industry and its place in our culture. The continued and
stable economic development of the State will depend upon the ability of its
citizens to provide an environment favorable to industrial growth and
U “lopment.

ERIC ’1 9 8



Cowsse Sequence and Credit to Be Given

The course sequence and credit listed below take into consideration
the growth characteristics of the pupils to be served. This list is in harmony
with research findings and parallels successful experience in many schools
over a long period of time.

Industrial arts programs are flexible and can be designed to fit a parti-
cular need for any schoolsystem. The industrial arts program is designed to
enhance the total school curriculum and can be added with little disrup-
tion in scheduling. The length of class period is equal to that of regular
classes.

Bulletin No. 171 (Standards for Accreditation of Elementary and
Secondary Schools) contains minimum requirements for all course offer-
ings and should be referred to before attempting to establish a new indus-
trial arts program,

industrigl Arts — Grades K-6

In the clementary grades, industrial arts consists primarily of acti-
vities which involve constructive endeavors with material objects. These
construction activitics, coupled with experiences of a related nature, lend
themselves to acquainting voung pcople with the industrial world in
which they five. It is possible to 1solate two purposes of elementary
industrial arts which work toward the realization of this goal. First, the
program involves maniputative and related experiences which enrich the
broad units of learning in the elementary school. Secondly, it provides an
excellent vehicle for creative expression in a great variety of materials.

At this level industrial arts is taught by the regular classroom teacher
with the aid of an industrial arts consultant, Upper level (5th and 6th grade)
clementary courses may be taught in a regular industrial arts facility with
industrial arts teachers.

Objectives:

. To help children understand the part of their physical
environment that is provided by technological development.

2. To develop attitudes and understandings of how technology in-
fluences socicty



3. Toreinforce and vitalize the curriculum and make general educa-
tional experiences more meaningful to the student.

4. Todevelop an understanding of why man works, his wide choice

of employment opportunitics. and an appreciation of the dignity
of work.

General Industrigl Crafts — Grades 7-8 (Recommended for Grade 7)

This type of course provides a wide range of exploratory activities in a
wide varicty of areas such as those listed in Chapter 1. It may be scheduled
as a regular multi-tield kiboratory course or rotated for part of year with
other subject areas such as: music. ant. science, home economics, or
occupational orientation.

Objectives:

l. To discover and develop students' talents.

e

. To stimulate creative and problem-solving traits,

"ad

. To impart occupationa! information

4

. To develop worthwhile Ieisure time activities.

Multi-Field Concept  Grades 8-9

Industrial arts for junior high or middle school boysand girls has as its
primary function the provision of industrial experiences of an exploratory
or orientational nature. It differs from the elementary industrial program
by its movement away from an emphasis upon enrichment units toward
well-organized separate classes held in laboratories and taught by compe-
tent industrial arts instructors. Such courses offer a range of activitics to
cnable youth to develop a clearer understanding of industrial materials,
processes, and organization, and to explore individual aptitudes and
aspirations, Its mission then is two-fold: it introduces students to the world
of industry and technology, and it guides them in terms of
vocational avocational interests and abilities.

This is the basic course, the core of the industrial arts program and a
prerequisite to advanced courses. 11 this course is taught at the high school
fevel, it carries one unit of credit. and a minimum of 275 minutes per week
in class is required.

5 . .
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Objectives:

I. To provide opportunity for all students to explore the world of
work. ,

2. To provide opportunities for exploration of industrially related
avocational pursuits and hobbies,

3. To improve the competence level of the student in regard to
choosing, buying, and using the goods and services of industry.

4. Toexplore breadthrather than depth of skill and understanding.
5. To provide safety education.

6. To develop skills in the proper use of tools, machines, and
processes,

7. To provide students with an opportunity to make other school
subjects refevant,

Cooperation in the key 10 success in many of the laboratony setivitics.

BEST COPY AVAILABLE
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Major-Fi / ntr i
Modern Industrial Progedures  Grades 9-12

The effective senior high school industrial arts program includes
advanced counses which reflect 4 broad spectrum of industries. A Kknow-
ledge of how basic manufacturing principkes apply to industries where
production techniques and materials ditfer rudically shows students how
technology atfects all people. New methods in transportation, com-
munication, and manufacturing, and the development of new ways of
generating energy constantly atfect the lives of all. The application of this
new technology necessitates constant reevaluation of curricular materials
in industrial arts to Keep abreast of the changes.

Mechanical Drawing — Grades 9-12

Mechanical drawing is the universal language of industry. The abibity
to deseribve the shapes and sizes of objeets through drawings and to nter-
pret drawings made by others is helptulto anyone, regardless of his oceupa-
tion. Without a knowledge of drafting and blueprint reading many of the
better jobs in industry would be closed to workers. In this age of ind ustriel
technotogy, mechanical drawing is important in the education of both pro-
ducers and consumers,

BEST CCPY AVAILABLE

Mochamal drawing bemg tinght as o umt course i igh sehosl,

<%
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It is recommended that mechanical drawing be taught as a unit course
in the upper high school grades. In addition to this, mechanical drawing
may be taught as one of the units in the multi-field laboratory. Another
acceptable method is to introduce it during the orientation period and then
to continue its teaching on an integrated basis with other activities in the
class,

Objectives:

. To teach the student to express himsclf clearly and accurately in
the language of industry and technology.

2. Todevelop in the student the ability tothink in three dimensions.
to visualize quickly and accurately. and form clear mental pic-
tures.

3. Taprovide occupational information concerning the broad range
of drafting and enginecring careers.

Industrial arts courses in grades 9-12 will carry one unit of credit per
year. or one-half credit per semester. Some examples of unit industrial urts
courses are as follows:

General Woods

General Metals

General Electricity-Electronics

Power Technology

Mechanical Drawing

Introduction to Modern Industrial Procedures

Some flexibility in grade placement is provided in these recommenda-
tions to help the individual school or school system adapt the program to
the locul situation. A school that can offer only industrial arts may
approach the problem of grade placement somewhat differently from the
school offering both industrial arts and vocational courses. In all cases. it is
recommended that the industrial arts program be considered as the first

step.

The ratio of men and women’ employed by industry continues to
change as industry employs more women to do jobs that require a back-

Rlc .~ 17
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ground of industrial training. Furthermore, both the machines of the busi-
ness world and the appliances of the home are operated chiefly by women.
I is imperative, therefore, that the school administrator consider indus-
trial arts as being of equal importance to boys and girls.

The industrisl arts curriculum is designed to provide  unigue
specialized understanding, skills, and attitudes which are essential to effec-
tive living in «n industrial economy. Industrial arts, therefore, assumes &
position of importance in the general education program which equals that
of the traditionally accepted subject maticr arcas.

In the light of these concepts, it becomes apparent that industrial arts
is designed for all students and should not be designated as being for any
particular group or class of students. It is important that the school admi-
nistrator premise the establishment of the high school major area program
on these principles:

1. Toadequately provide for basic instruction to meet the needsol &
cross section of students. For example: (a) for the student who
chooses to explore more deeply the avocational. cultural
understanding, and consumer aspect of American industry: (b)
for those students planning to pursucadvanced study and courses
in the areas such as vocational or technical programs, applied
science, and industrial education; and (c) for the reluctant learner,
the slow learner, the potential dropout. the culturally deprived, or
those who will be entering the labor force before graduation or
immediately thereafter.

2. To provide practical situations to simulate the industrial and

technical world of work and provide understandings of the
competitive nature of industry iand business.

Environmental Education — (To be taught at all levels

There is a growing need to provide at least a minimum awareness of
“environmental literacy™ to all persons in our socicty. to instill in them both
a feeling of urgency to protect or improve the environment, and the know-
ledge of how they can help in the course of their daily living. This “environ-
mental literacy™ is particularly needed for young people in school.

Industrial arts has an opportunity to contribute to solutions in the very
critical arca of ecology. As the importance of the preservation of the planct
is sensed. industrial arts can be scen as being directly involved, especially if
ihe school itself accepts its environmental responsibilities. Industrial arts, if
it is to function as the interpreter of technology for the Amcrican schools,
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must be concerned with the impact and consequences of technological
advancement, not only for man himself, but for the survival of the planet on
which he depends for existence.

Objectives:

I

o

-

Fo stimulate awareness and increase student sensitivities to the
problems of solid waste disposal. as well as resource recovery.,

Toacquaint students with solid wastes as the “new resouree™ ma-
teridl and to familiarize them with the composition, identi-
fication, energy capahilitics, and cconomic value of solid wastes.

To draw attention to the nature and extent of the problems and
issues caused by solid wastes disposal:  socictal, personal, cul-
tural. environmental, health, safety. survival, economie, techni-
cal, planct depletion,

Fo aequaint students with the new technology of solid wastes re-
covery: principles, systams, operations, limitations, application,

To involve the students in the search for better ways of solid
wastes disposal, minimization, recovery, reeveling, and reuse.
Phey should become involved through study. research, experi-
mentation, and design and development of pertinent ides,

Activities:

It is suggested that environmental activities be included in the indus-
trial arts programs atall levels. The following examples of activities might
be conducted. The number of activitics that can be performed is limited
only by the teacher's imagination.

l'

Community planning  Lay out to scale a small town or com-
munity showing the most cfficient focation of waste disposal SVs-
tems and utility lines. and the best garhage pick-up and disposal
method for that particular community. This could be a good pro-
ject for 4 drafting class,

Recycling - Collect aluminum cans and melt them into ingots by
use of & ceramic kiln or gas furnace. Weigh the ingots and figure
the cost of recycling the value of ingots.

Construct and tastefully paint trash receptacles for the campus
and community.



Activities of this nature arc also ideal for student industrial arts club
projects.

Students should be taught that the same technology which con-
tributed, through misuse, to our ccological problems can b= redirected,
through human initiative, to correct these environmental ills.

lndustﬁnl Arts Student Clubs
American Industrial Arts Student Association
(AIASA)

For many years industrial arts teachers have expressed a4 genuine
interest in sponsoring school industrial arts clubs. There are many clubs in
existence today operating on a local basis. Some are a part of the school
club program and, therefore. meet regularly during scheduled periods.
Others must find time to meet after school hours.

There have been a varicty of purposes and objectives underlying the
existence of these clubs. Some clubs are social in nature, while others
undertake service-oriented projects.

Every industrial arts teacher should recognize the value of clubactivi-
ties and take advantage of the opportunity to provide an extra service to his
students. At the same time, these activities provide an opportunity to pro-
mote the industrial arts program within the school and community.

Many potential club members of the American Industrial Arts Stu-
dent Association ask the question: *What are the advantages of joining?”
Ajl persons, students and faculty advisors alike. should stress the fol-
lowing advantages of national affiliation:

I.  AIASA is the national association. It works full time to create a
positive national image of the industrial arts students.

2. AIASA brings together industrial arts students from all over the
nation into one club.

3. AIJASA is the only national organization representing industrial
arts students. It is sponsored by the American Industrial Arts
Association. the association that represents the industrial arts
teachers of the United States, its possessions, Canada. and many
foreign countries.



Any teacher who desires assistance in organizing n industrial arts
club may obtain help from the State Supervisor of Industrial Arts Educa-
tion or write directly to the Executive Secretary of the American Industrial
Arts Association, 1201 16th Street, N.W., Washington, D. C. 20036. The
following are community service activities that could be adopted as club
projects:

A. Sponsoring safety campaigns

B. Sponsoring fire prevention activities

C. Repairing Christmas toys in cooperation with local civic clubs
D. Helping with clean-up drives

E. Marking house numbers on street curbs

F. Sponsoring community fair exhibits

G. Refinishing city iibrary fumiture

H. Rebuilding city park playground equipment

Many more activitics could be added to this list,
Budgeting and Purchasing

The industrialarts program must have adequate and continuing finan-
cial support if the program is to achieve the expectations of the schoot and
community. The initial budget for consumable supplies and materials
should be large enough to provide supplies in sufficient quantitics to avoid
frequent and more expensive small lot purchases.

The amount of the budget might be determined by allowing $15.00 for
cach student who is to be enrolled in the program. This budget should sup-
port a revolving fund from which supplies can be purchased and into which
money collected from students can be deposited. Euch annual budget
should restore the revolving fund to its original amount. The amount
required to do this would represent the net annual cost to the school.

Itis necessary for the instructor to handle school or student funds, and
great care should be exercised in the keeping of adequate and complete
records. It should be possible to account for the funds at any time.

References to quality and name brands of tools, materials, and sup-
plies are made elsewhere in this bulletin. Simply for the sake of emphasis, it
is reccommended that all tools, materials, and supplies be checked carefully
against the specifications recommended. When help is needed by the
administrator and/ or purchasing agent in this matter, theaid and coopera-
tion of only those people who are qualified to give such information should
be sought. Experience has shown that name brand products are usually of
high quality and gencrally are the most satisfactory and cconomical in the
long run.
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CHAPTER 111

SUGGESTIONS TO THE SCHOOL ADMINISTRATOR
FOR PLANNING AN INDUSTRIAL ARTS PROGRAM
{Standards and Codes)

Size of Laboratory

The total area in 8 multi-field laboratory should be determined on a
basis of 100 square feet of floor space forveach pupil. Excluding auxiliary
areas such as the office, finish room, stordge room, and projegt storage
rooms, a minimum area of 2,400 square feet for pupil activity should be
allowed for each laboratory. This figure is based on the assumption that
laboratories will be planned to accommodate a maximum of 24 pupils. For
a suggested floor plan of the laboratory, se¢ Appendix B.

It is obvious that a woods laboratory would require more floor space
than an electronics laboratory. The size of special type laboratories should
be based on an analysis of the courses to b taught and the kind., size, and
amount of equipment needed. Further, a tentative floor plan should be
made to arrive at the space relationship of the various equipment itemis and
activity centers.

The above suggested layout and dimensions have proved to be quite
satisfactory for most industrial arts programs over the past years. From
time to time it becomes necessary to use analternate layout due to building
renovation or activities to be performed. Inthis event the office of the State
Supervisor of Industrial Arts Education should be called for assistance.

Shape of the Facility

The shape of a laboratory is important. The ratio of length to width
should range from one and one-half to one to not more than two to one.
Long, narrow liboratories should be avoided as they do not lend them-
sclves to effective orientation of machine tool equipment or to efficient
space utilization. In schools housing only one laboratory, thissituation can
be avoided by placing the industrial arts facility at theend of a wing where it
is possible to take advantage of the width of the entire wing. Any shape that
does not allow an instructor full visibility of the entire area at all times
should be avoided.

Location of Industrisl Arts Facilities

Industrial arts laboratories should be located on the ground level
whenever possible. This makes it convenient to have an outside entrance
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through which to move large items of equipment. It is desirable. also. since
vibrations and noise in rooms on the ground level will not penctrate to
other classrooms. In large schools it is recommended that a separate wing
or the end of a wing of the main building be uscd for industrial arts labora-
tories and related subjects. Experience has shown that industrial arts facili-
ties are constantly being enlarged to accommodate unforeseen increases in
enrollment. Facilities should, therefore, be located so that future expan-
sion may be made with minimum of alterations and without destroying the
harmony with building design and fenestration. Consideration should also
be given to the position of the laboratory in relation to the mechanical
drawing and art rooms. This is particularly important in a large school
having several industrial arts laboratories.

Architectural Details

Floors

Floor materials are recommended as follows: trowel-finished con-
crete floor with hardener and color added. Ceramic tile is recommended for
rest rooms,

Walls

The lower portion of the laboratory walls, up to a minimum height of
five feet, should be made of a durable hard-surfaced material which can be
casily cleaned. It should have a pleasing color and texture. Glazed brick,
glazed tile. liquid plastic or epoxy enamelare satistactory materials for this
purpose.

In the situations where a separate wing of the building is devoted to
industrial arts, good quality concrete masonry is satisfactory providing it is
properly sealed and painted. The walls above a wainscot or wainscot height
should be treated with a non-glare material. The lower portion of the walls
should be free from obstructions and projections to atlow efficient place-
ment of benches, machines, and cabinets. At least one, or preferably two,
full height walls should be rescrved for the mounting of chalkboard. tool
panels. bulletin boards, and display shelves.

Ceiling

The ceiling height of laboratorics and similar arcas measured from the
floor to the principal planc of the ceiling should not be less than 14 feet.
Materials with high sound absorption characteristics and light reflection
qualities should be used for ceilings. Classroom ceilings should be ten feet

o from the floor level. ",‘.1
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Windows

The area of glass windows should equal 20 percent of the floor area
unless the area is air-conditioned. Glass areas should be placed and
arranged to minimize brightness differences, Direct view of the sky and
bright exterior surfaces produce glare and should be avoided. Light-
directing glass brick extended from vision-strip windows to the ceiling is
sometimes used for decreasing the glare produced by ihe traditional
window treatment. In the rooms having windows on three sides. the glass
area should be reduced. This can be accomplished by the use of high
windows or light-directing glass brick.

Acoustical Treatment

Materials which provide maximum sound absorption should be used
on theceiling. It is good to have the upper portion of the side walls treated
with materials selected to satisty the requirements of the room. Acoustical
materials should be capable of being stained and restained without losing
their acoustical properties.

Heat

Unit blower heaters are recommended. Heat., thermostatically con-
trolled, sufficient to maintain a temperature of 68 degrees five feet above
the floor with a variation not to exceed five degrees between this level and
the floor, should be provided. Since the industrial arts department is likely
to be used for night school programs. it is desirable to have the control of
the heat designed and located so as to permit heating it independently of the
rest of the building,

Hiumination

Sufficient artificial illumination is necessary so that at least SO-foot
candles of light reach both verticat and horizontal surfaces at bench height
throughout the room. Additional light, up to 100-foot candles and even
more in special cases. is needed for such liboratory activities as crafts,
graphic arts, machine operation, and mechanical drawing. Individuat sup-
plementary lighting is cconomical for these arcas, In all cases, the light
provided should be adequate 1o take care of the illumination at night as well
as during the day. It should approach the effect of davlight and be as free
from shadows as possible.

Switches that control afl general lighting in the laboratory should be
conveniently located. All lights for any given arca should be controlled
within the laboratory. Arcas of control should be small and should parallel
windows so that lights in the dark side of the room are scparately con-
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trolled from those nearest windows. Light switches and convenience out-
lets in finishing rooms should be vapor-proof for safety.

ventilati

It is recommended that the laboratory be air-conditioned and that
adequate facilities be provided for dust elimination. If a laboratory is not
air-conditioned, fans will become mandatory. One or more exhaust fans of
sufficient size should be placed in the laboratory where there is not an air-
conditioner, and these fans should have the capacity to exchange the air
every three to five minutes. An exhaust fan must be installed in the finish
room.

Flexibility of Equipment in the Industrial Arts Laboratory

Careful planning when estimating the needs for a program will cli-
minate. to a great extent, the necessity of making changes or additions.
However, as in all educational institutions. changes dare not only necessary
but desirable in order to meet pupils’ needs and interests in a changing
environment. These are some factors that provide flexibility:

. Supplving sufficient 110 to 220 volt electrical outlets in walls and
floors for present and future semi-portable and portable machine
tool equipment.

2. Using comparatively short benches rather than unusuaily long
ones; for example. two six-foot benches instead of onctwelve feet
long.

Tod

Installing gas and water outlets through or along the witll rather
than through the floor in central portions of the laboratory.

Electrical Qutlets

Floor plans including equipment layouts should be made far enough
in advance to determine the location of electrical outlets in the final build-
ing plans. Service for both 110 and 220 volts is desirable as some equip-
ment items require 110 volts and others operate more efficiently on 220
volts. There should be a H10-volt outlet every cight fect in the laboratory
walls and one every ten feet in the mechanical drawing room. The 220-volt
outlets should be single phase and located every 16 feet for machines and
for whatever expansion may be donie in the future. Three phase should be
provided where needed.

a3
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Types of Qutlets

Overhead cables should be run to machine areas not served by wall
receptacles. Vapor-proof outlets should be installed in the finish room.
Special heavy duty outlets should be provided for kilns and electric arcand
spot welders. Wire of suflicient amperage capacity should be specified.

Electrical Service Control Panel

I'he switch panel should be mounted flush with the wall in a con-
venient place inside the laboratory. It should contain a master switch
located in or near the instructor’s office through which all the power cir-
cuits can he controlled.

Gas Supply

At least two gas outlets should be provided in the laboratory by a gas
line brought through the floor or through the wall near the place where the
lurnace units and other cquipment requiring gas are to be installed. | he
main supply pipe must be adequate for maximum consumption. A gas con-
nection instafled on the wall provides more flexibility than one located in
open laboratory areas.

Compressed Air

It is recommended that the laboratory be equipped with an air com-
pressor of suitable size for spray painting and other utility needs.

Sinks and Drains

Where the laboratory is large, the sink should be 4 minimum of five
feet tong and should have three taucets. It is advisable to install the sink
on the wall to preserve floor space. Additional sinks should be provided for
arcas of work requiring the use of water. An extra large trap should be
installed under cach sink in order to prevent wax, grease, paint, plaster of
paris, cement, and other injurious materials from being washed into the
drain pipe.

Rest Room Facilities

Due to the increased numbes of girls enrolled in industrial arts, con-
sideration should be given to providing separate rest room facilities for
both boys and girls,
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Drinking Fountains

A drinking fountain is standard equipment in every kaboratory. The
most suitable place for installation is near the sink.

Displ

It is suggested that laboratories be provided with a recessed display
case equipped with doorsand indirect lighting fixtures. A satisfactory loca-
tion for this case is in the wall near the outside classroomentrance, [tisalso
good practice to provide a display case for the industrial arts department in
a prominent place in the main building.

Doors

Generally, one inside entrance is sufficient if an outside entrance is
provided. If there is no outside entrance, two inside doors are necessury in
large laboratories. At least one should be of sufficient width to accommo-
date large equipment and supplies. An outside entrance should be provided
for laboratories. The outside doorway should beat least ten fect wide #nd
located not less than seven feet from the comer of the laboratory, prefer-
ably on the long side. In addition to this there should be one regular size
outside door. When there is a need for a double door with a mullion, the
mullion should be removable.

Tool Storage

Panels mounted on the wall are recommended for hand tool storage.
These panels should be readily accessible to the arcas they are to serve.
Tools mounted in these pancls may be protected by enclosing them with
hinged covers in the form of wings deep cnough to clear the ordinary tools.

Color

The color of walls and equipment has measurible effect on the occu-
pants of a room. The wall color and equipment should be in accordance
with modern industrial practices. The upper portion of the walls should
have a reflectivity of approximately 65 per cent. In any treatment ol walls
and ceilings. care should be exercised to avoid harmful glare.

Partitions

There should definitely be a floor to ceiling partition between the
laboratory and the drawing room. Solid partitions which restrict visibility
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within a laboratory are not generally recommended because they decraase
flexibility of equipment use. make supervision of pupils ditticult, and add
to the problem of maintaining a neat and orderly room. I partitions aic
necessary, they should be nonbearing and constructed so that they muy be
readily removed or rearranged if necessary. Flectrical wiringand other ser-
vices should not be permanently installed in these partitions,

BEST COPY AVAILABLE

High quality tools and well-areanged paneh attect the attinude of students,

Storage of Equipment and Supplics

Provision should be made in each laboratory for storage of supplices
and equipment. Recessed wooden cibinets with adjustable shebves are
desiruble. but movable steel cabinets may be used for the same purposc it
flexibility is a major consideration. Cabinets for the storage of paints and
other inflammuable materials such as gasoline or benzene should be made of
steel or other fireproof materials, A project storage room, which can bhe
locked, should be built for cach class as shown on the floor plan in
Appendix B-1. The importance of providing separate project storage spice
for cach class cannot be overemphasized.

Storage Racks

Storage racks from woods and metals are necessiny in litboritories

where these materials are used. The plan suggested in Appendix B pro-
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vides for materials of this Kind to be stored over the storage room, office,
project storage room. finish room, and rest room to conserve tloor space.
Access 1o overhead storage should be atforded by a permanently con-
structed ladder or stairway,

BEST COPY AVAILABLE

Proper planmng shoukt include osverhead storge tor wood and metal,

Hualletin Boards

A general bulletin board with an arca of approximately 24 square feet
should be placed near the entrance of the laboratory. the tool center. drink-
ing fountain, or wash sink. Additional snuller butletin bourds convenient
to various work centers are desirable,

Chalk boards

Portable chalkboitrds should be provided in the teaching center of all
Laboritories and classrooms. 1t is recommended that @ minimum of 20
square feet of chalkboird be installed. When 20 squirre teet of surbisee is not
available. vertical shiding pancls or book-type boards should be con-
stdered.

Library and Planning Center

I he library and plinning center should be centrally focated and inthe
teacher’s view at ull times,
Q
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BEST COPY AVAILABLE
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Classtoom sad/or Mechanical Drawiag Room

Generally the drawing room can be used as an industrial arts class-
roon.

Floor Plan

For a suggested floor plan and furniture arrangement see Appendix B.
Lighti

One hundred foot candle power of Iight at table top level is recom-
mended as a minimum for a drawing room.

Elcctrical Qutlets

There should bea 1 10-volt outlet every ten feet in the classroom walls.

Floors

Vinyl asphalt tile or carpet is recommended for classroom and office.

Selection of Instruction Equipment

The selection and purchase of equipment for industrial arts programs
require careful thought and study. Even under the best conditions equip-
ment purchases are likely to be the result of compromise among the indus-
trial arts teacher. the schoo! administrator, the equipment dcaler, and
possibly certain state officials. An intelligent determination of whatto pur-
chase will be less difficult after thorough consideration is given to the
following five factors affecting equipment sclection:  exact character of
program; activities to be taught; plan of instruction: size of classes and
grade levels; and available funds. In no case should quality be sacrificed for
quantity. Complete equipment lists arc available from the state super-
visor's office with current costs and floor layouts.

Character of Program

The exact character of the program refers to the educationsl philo-
sophy of the course under consideration. In recognition of industrial arts as
an integral part of the total educational process. it follows that the cquip-
ment chosen should make possible the meeting of these cducational goals.
These goals can be met quite well if the equipment chosen contributes to the
development of the understanding and appreciation of industrial materials,

O Irocesses, and products.
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Activitivs to He Faught

Betore an intelligent selection of equipment can be made, the acti-
vities for & particular area to be taught must be determined, They may in-
clude metals, mechanical drawing, woods, electiicity-clectronies or any
other combination of arcas which are included in the broad industrial gits
curriculum.

Plan of Instruction

Anather factorto be considered before muking a list of equipment is to
determine the plan of instruction to be tollowed. This includes deter-
minatien of the type of program, such as multi-ticld Liboratory for many
areas o3 magor-ficld coucept for mote specific areas

Sizes of Classes and Grade Levgls

Anotiier tctor 1o be vonsiderad s the sice of ciasses iand ages of siy-
dents. Important factors atfecting the size of the class will be the floor spitce
available and the arca to be taught. It the loor space is limited, the
industriai arca o be taught must be carefully chosen because sone types of
programs require more tloor space per student than others.

Availiabic Funds

loas alwavs pleasantand casv to tnnk wterms of 1deals . but the sery
practical probleny of tunds causes many compromises, concessions, post
ponements of purchucs. or even abandonment of plans. Here again it is
¢mphasized that quality should not be sacrificed for quantity,

In recent vears manutactarers of cquipment hive given attention to
the production of ighter machines for industrial arts use. (These are not 1o
be confused with ceonomy home shap modcls.) Muny ut these machiaes
AOW possess the gualtty fuatures of production-type machines, These
hghter machines are proang satisiactorny for industind dris use becituse
they ate adequate tor teaching purposes, well guarded. a0d the cost is less
than that of stanuard production type power cyipment.

Costa
Fhe administoator is concerned primaridy with {our costs ia begimninyg
an industrial wrts program: tools and cquipmient, initisl supplics. replace-

ment of supphies, ind tools and equipment maintenance. Whete there is o
hmited amount of funds for nuching and hand tools. tirst atiention shoutd

O
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be given to the purchase of a sufficient quantity and good quality of name
brand hand tools. A suggested list of tools and machines is included in
Appendix C as & guide for the administrator and industrial arts teacher.

Another aspect of the industrial arts program to be considered is the
initial stock of supplies. The administrator should allocate a minimum of
$15.00 per student. The handling of this cost is done in many ways #nd is
treated thoroughly in Chapter 11 of this bulletin under “Budgetingand Pur-
chasing.”

The administrator or purchasing agent must be alert when submitting
items for competitive bids. Carcfully written specifications must be in-
cluded to insure a good quality of tools and equipment. It is desirable to
specify the name brand after cach item listed for bids, stating that cachitem
substituted must be equal to or better than the brand name specified. A
qualified person should be consulted before final bid acceptance. To assist
the administrator and teacher in locating supplics and equipment, i list of
distributors can be supplicd by the industrial arts supervisor in the State
Department of Education, Vocational Division.

Sources of Additional Information

Those interested in initiating new industrial arts programs will find
certain individuals and departmental agencies of tremendous value in the
necessary planning. Any individual with knowledge or experience relative
to industrial arts education might well make contributions s a consuitant.
Architects, builders, engineers, State Department of Education personnel,
heads of departments of industrial education in colleges and universities,
local industrial advisory committess, or others with special knowledge and
talent often aid in this capacity. The services of the following personnel of
the State Department are available: State Supervisor of Industrial Arts,
State Arthitect in the Department of Buildings and Transportation. (See
Appendix D.)

Procedure for Initiating New Program

The purposes and objectives of industrial arts should be clearly de-
fined and thoroughly understood before attempting to plan the industrial
arts program. It is most important that decisions be made relative to the
following before attempting to plan physical facilities.

. Areas of instruction to be offered
2. Ages and grade levels of students



3. Predicted enroliment
4. Availability of instruction to boys and/or girls
5. Size and number of classes

After decisions are reached concerning the above, the following step-
by-step procedure is recommended.

. Sccure services of a qualified consultant from the State Depart-
ment of Education and or colleges and universities which have
industrial arts departments.

2. Determine the types of programs to be developed such as multi-
field or major-field concept.

3. Reach definite decisions relative to the number of boys and girls
to be served. the time availabie for instruction, the agesand grade
levels of students, and the size and number of classes.

4.  Become acquainted with current codes and standards for school
facilities.

5. Prepare preliminary specitications in the form of a check list.

6.  Visit established well-planned facilities in other schools for the
purpose of secing programs in action. making a study of labora-
tory layout and physical features. and obtaining advice from
administrators and industrial arts teachers as to advantages and
disadvantages of the physical features of laboratories being
visited.

Note: The State industrial arts supervisor will be able to recom-
mend anpropriate programs for visitation. It is strongly recom-
mended that the State industrial arts supervisor and the architect
be included in the visiting party,

7.  Hold prenminary conference with the State Supervisor of Indus-
trial Arts, the State department architect and the designated
building architeet to discuss such things as educational activities,
standards, building design. space considerations, and cost
limitations.

8. Compile a list of equipment. tools. and supplics.

9. Decide upon principal laboratory areas. facilities. and auxiliary
rooms which will be needed. Be sure to include such things as
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10.

12

13.

special electrical layouts for electrical arcas, machine tool
electrical outlets, portable tool electrical outlets, circulating funs,
heat. light, ventilation, project storage. finish room, toilet facility,
and supply storage.

Prepare @ preliminary floor plan in consultation with the build-
ing architect and the State industrial arts supervisor. Show loca-
tion of principal areas, facilities, auxiliary rooms, machines. and
equipment.

Prepare a detailed description of the facility (specifications)
which will explain and supplement the floor plan. Present thisto
the architect.

Prepaic and present to the architect detailed sketches of built-in
equipment such as supply cabinets, wall panels and student pro-
ject storage rooms.

Assist the architect by providing information during the final
planning and construction.

N
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CHAPTER IV

SUGGESTED LABORATORY PROCEDURES

Activities in industrial arts provide opportunities for students to
participate in class management. When classes are small, the teacher can
take care of all necessary details. As classes are increased in size and the
activities are increased in keeping with the objectives, the operation of the
laboratory becomes more complex. It is therefore, very important for
pupils to share in the management of the class.

Class Organization

An organization chart, displayed in a prominent place in the labora-
tory, should show the rotation of students from area to area during the
school year. (See Appendix A.) At the first class meeting, each member of
the class should be assigned to a group and will remain in this group
throughout the school year. This divides the class into as many groups as
thereare areas in the course. Each group is assigned to the respective areas
as represented on the chart, and by referring to this chart each student can
locate the arca in which he is to participate. Student rotation fromarei to
area within the class should be made in accordance with the time alioted. A
plan of this type is used primarily in the multi-ficld laboratory.

Student Forms and Recosrds

Efficient laboratory organization and administration are impossible
without the use of records and at Icast a few basic forms. Each industrial
arts class should have a filing cabinet and an assortment of well planned
forms. Some of the more important of these forms are discussed below.

Material Requisition Card

This is usually an individual card form catalogued alphabetically by
student name in a file. The student should be required to provide most of
the data entered on the card. In this way the cards serves not only as a
record of the quantity and quality of his performance, but as a cost
accounting system through which the student learns the values of the
materials used and how to calculate the cost of production. (See Appendix
E.)

P
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Student Plan Sheet

Planning is onc of the most educationally worthwhile activities that
can be carried on in the industrial arts class. A standard form will fucilitate
the preparation, checking, and usc of the activity plans. The gathering of
information, sketching, estimating, and planning the procedurc to follow
and which tools and equipment are to be used should be as much a part of
every activity as the actual construction work. The use of the activity plan
will require definite class instruction during orientation and class super-
vision by the instructor during the course. (See Appendix F.)

Progress Chart

For every class the instructor should make a progress chart showing
the instructional elements to be learned over a stated period of time. Each
student’s name should be listed on the chart and posted in full view of the
entire class. This makes a convenient method of recording the progress of
cach student and provides an opportunity for students to compare their
achievements with other members of the class. Basic forms should be
covered with acetate, and the students’ names and the activities should be
added by using a grease pencil. At the end of the semester. the chart is wiped
clean and is ready for reuse. (Sce Appendix G.)

Inventory Records

Each industrial arts teacher is responsible for the cquipment and sup-
plies in his laboratory. He should, therefore, maintain inventory records.
(Sce Appendix H.)

Equipment inventorics are best made by separating tools and
machines into separate subject arca groups woodwaorking, metail-
working. ctc. At the beginning and close of cach school vear the instructor
should make a physical inventory of all equipment and compare this with
the inventory record.

Supply inventory should also be made by subject arca groups. These
inventories should be of the perpetual type. Once such inventories are in
operation it is not difficult to keep them up-to-date.

When accurately prepared, inventory records will facilitate the
teacher’s work during the school yeir, assist in justifying nceded supplics
and essential replacement of equipment, and provide the school authori-
ties with factual information as to the amount and condition of the shop

equipment.
Q e
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Methods of Instruction
Class and Individual_Instruction

Due to the very nature of industrial arts and because of the great
differences in individual abilities, the rates of progress among pupils may
be so varied that effective class or even group instruction is impossible.
Where instructions or demonstrations are of a general nature, group
instructions may be practical. However, in order to provide fundamental
instruction to cvery pupil at a time when he can definitely associate it with
the project, individual instruction must be practiced. This can be accom-
plished througha systematicuse of the four basic types of instruction sheets
which will have the added value of giving the pupil experience in searching
out information. The teacher should not, however, permit the course to be
stereotyped or overburden himself with clerical work. He should be free

during the class period for class management and demonstration or to give
individual help.

BEST COPY AVAILABLE

Individual instruction being given in the midst of group activity.

The Demonstration

A well-timed and skillfully executed demonstration has a good
psychological effect because it climinates the clement of doubt on the part
of the student as to whether or i.ot the job can be done. Italso increases his
Q ‘
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desire to emulate the instructor's performance uand helps to clear up what
might otherwise be vague or meaningless.

There are three types of demonstrations used in industrial arts: the
class demonstration which is used to give instruction that is needed by all
members of the class at the same time; the group demonstration which is
used to give instruction to asmall group of students, all of whom are in need
of the instruction at or near the same time; and the individual demon-
stration which is used to zive instruction to a single student concerning
some operation or problem with which he needs help.

The teacher should possess sufficient skill so that students will feel a
respect for him as a craftsman. He should use the same tools and materials
that the students will use. The demonstration should be prepared carcfully
in advance and presented at a time when the students are ready forit. The
students should immediately have an opportunity to apply the principles
involved in the demonstration. If too much rclated information
accompanics a demonstration. its value will be lost, The teacher should
follow his demonstration by close observittion and supervision to see that
the correct practices are developed.

Instruction Sheets

The nature of the industrial arts multi-field laboratory requires that a
wide variety of assignments ina number of industrial arcus be in progress at
the same time. This condition defeats the possibility of the teacher's giving
the necessary individual attention and instruction to cach pupil. Instruc-
tion sheets (information sheets, assignment sheets, operation sheets,
project sheets) aid the teacher in overcoming this difficulty and make it
possible for him to keep all pupils constructively occupied at all times. The
student is enabled to proceed with his assignment with minimun: teacher
instruction. This serves to increase the pupil’s sense of responsibility and
scil-reliance and provides the opportunity for him to apply his own
ingenuity in the solution of problems involved in his assignment. The
individual instruction sheet also compensates to a great degree for indivi-
dual differences in that it allows the pupil to proceed at his own pace.
Instruction sheets supplement the information found in the textbooks. (See
Appendix 1.)

Related Information

It is difficult to determine the amount of related information which
should be taught in any given course. The amount will depend upon several
factors: the subject being taught, the amount of related material available,
the time available, the age and interest of the group, and capability and
ln:sourccfulnc:ss of the teacher.
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In any event, related information in appropritte amounts is an
essential phase of industrial arts and should not be overlooked by the
teacher. It should be pointed out, however, that good judgment must be
exercised in determining the amount and kind of related instruction given.
Too much will serve to dull the student’s enthusiasm, for he may be
primarily interested in the laboratory activities. On the other hand. a lack
of appropriate emphasis will weaken the program. It should be
remembered that a comprehensive industrial arts program is not synony-
mous with “thing makipv." Rather. project construction is a means by
which the objectives of .ndustrial arts are attained.

It should be mentioned that there is a wealth of industrial arts text-
books and materials available. Due to the constant development of books,
it is impractical to attempt to provide a listing of books in this publication.
A current listing of textbooks and many other related materials can be
obtained from the office of the State Supervisor of Industrial Arts.

Related instruction is an important phase of all industrial arts courses,

It should also be noted at this point that it is the responsibility of the
industrial arts teacher to provide information about careers and occupa-
tions. Some time should be set aside during the school year to provide this
instruction.




Safety and First Aid

The teaching of safety and instilling safety habits in students is @ major
responsibility of the industrial arts teacher. To prevent accidents, it is
imperative that adequate supervision be maintained atall times. Itis neces-
sary that the teacher give adequate machine operating instructions to all

BEST COPY AVAILABLE

Sarety instructions are a vital part of all machine demonstrations.

students permitted to use machines; provide safety guards for all machines;
schedule periodic safety discussions; make available safety charts, signs
and facts: require learners to secure operating permits from the teacher,
pass a safety test which is to be kept on file: ban conversation by or to the
operator of a4 machine: forbid horseplay in allarcas of the laboratory; and
encourage the wearing of suitable clothing for safe operation of machinery.,
In every industrial arts laboratory a first aid kit containing the following
items should be available atall times: band aids. cotton balls. merthiolate,
adhesive tape. disinfectant, gauze. and eye wash, First aid supplies should
be under the direct control of the teacher and should havea special place in
the supply room or perhaps in the teacher's office. A perpetual inventory
should be maintained to assure having appropriate supplies when needed.

It is strongly suggested that cach industrial arts teacher discuss with
his immediate supervisor, usually the building principal. the possibility of
accidents and the procedure to follow in the event they oceur. Together
they should agree on a plan of procedure to follow in the event of an acci-
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dent resulting in an injury within the aboratory, In cases where a school
nurse or a first aid station is available, the industrial arts teacher should
coogdinate his efforts with theirs,

The instructor should not leave the classroomexcept inan emergency.
It he should have to be out, power to all machines should be turned off so
that they cannot be operated during his absence.

The major causes of accidents may be classified under the following
headings:

Conditions of the Room and Eyuipment

Overcrowded conditions

PPoor housekeeping
Dull tools and machines

Unguarded belts, pullevs, gears, leadscrews,
cutters, switches, ¢te.

Failure to use pushers, jigs, or guards
Improper location of machines

Poor lighting

Lack of storage space

Inadequate eve protection

Inefficient Instruction

fack of safety consciousness

Lack of student discipline
Overtime work without supervision
Improper attitudes

Failure to check faulty machines and hand tools
Tests and Testing

The most satisfactory form of test for measuring informational
achievement in industrial arts is the objective test. This type of test enables
the teacher to cover a wide range of material ina minimumamount of time
and can be casily administered and scored without involving the personal
judgment of the teacher. However. the alert teacher will at all times make
an cffort to allow the student to express himself in writing by giving i small
percentage of discussion gquestions. Performance tests also have value
the industrial arts program.

Q .
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Daily Class Procedure

The teacher should establish some definite procedure for the students
to follow each day inthe class. A sheet containing this information might be
given out during the first or second meeting of the class, thereby removing
all doubt as to just what is to be expected of the student during the year.

Laboratory Maintenance

It is the responsibility of the industrial arts teacher to keep a check on
his tools and equipment and to keep them in the proper working order at all
times. The sharpening or repair of tools and equipment should be attended
to as the nced arises and not put off until it piles up. Tools and equipment
that are not in good working order are potential sources of danger and con-
tribute to incfficiency. Inoperative tools and equipment should be put into
storage until they have been repaired.
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CHAPTER V

TYPICAL COURSE QUTLINES

The following course outlines and lists of suggested projects are
esigned to cover four arcas of teaching. These arcas arc industrial crafts,
nultificld concept, major-field concept. and mechanical drawing. As
dicated in Chapter I, the industrial crafts arca is developed for use in the
ower lkevel of the junior high school or lower high school grades, and the
najor-ficld area for the high school grades. Since the time alloted for cach
it is flexible, particularly in the industrial crafts area and the multi-ficld
“boratory, no attempt has been made to present a detailed outline of
onfent or projects for the various units to be covered. The teacher is
xpected to add to or delete from the content outline and list of projects
«ccording to the needs and interests of his pupils, his class organization,
;nd the available facilities. Complete lists of textbooks and refercnce books
re available from the office of the State Supervisor.

Industrisl Crafts

Although no effort has been made to outline the area of drawing and
lanning in industrial crafts. it is to be expected that all students will be
atroduced to and receive hasic information in this area.

. Ceramics
A. Course content

1. History, development, and uses of ceramics

2. Occupational opportunitics and information
3. Sources of clay
4. Preparation of clay
5. Forming
6. Drving and firing
7. Glazing
8. Finishing
B. Typical activitics
I. Jars
2. Ash trays

Y. Figurines
4. Table lamps -
Qo N . I
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11. Woodcrafts *
A. Course content

Il B i

7.

History and development of woodcrafts
Areas of instruction in woodcrafts
Related arcas of study

Materials for woodcrafts

Tools and supplies

Cutting and shaping operations
Staining, sealing, and finishing

B. Typical activities

Animal figures

2. Models
L Art Metal
A. Course content

Historical background of the art metal craft

2. Occupational opportunities and information

‘ol

4.
S.
6

1.

-

Supplies and materials
Planning and layout
Cutting materials
Shaping and forming
Assembling and polishing

B. Typical activities

.
2.
K
4,

Free-form candy dish
Utility tray

Mint dish

Label pin

IV. Mosaics
A. Course content

-

il o

History and development of mosaic arts
Occupational opportunitics and information
Supplies and materials

Tools

Qperations



B. Typical activities

l.
2.
3
4.

Wall plaques

Figure coating
Three-dimensional pictures
Trays

V. Graphic Arts

A. Course content

l.

P E NP e w N

S

History of the graphic arts industrics
Occupational opportunities and information
Tools and supplies

Blueprinting

Designing with cutouts

Making items with stencils

Printing with a hectograph

Printing with a mimcograph

Linoleum —- block carving and printing
Silk screen printing

Printing with stamps and types

B. Typical activitics

.
2.
3
4.

Make a blueprint from tracing
Cut a film for screen printing
Picture prints

Placc cards

V1. Plastics

A. Coune content

L A S o o

History and development of plastics
Occupational opportunitics and information
Types and classification of plastics

Layout and trunsferring designs

Cutting and shaping

Drilling, tapping. and threading holes
Buffing and polishing

Surface decorations: "

-
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9.
10.

12.
13
14

Methods of torming
Carving and engraving
Asscimbling

Coloring

Casting plastics

Fiber glass

B. Typical activities

l.
2.
K}
4,

I aminated box
Pin-up lamp
Serving tray
Clock

VIil. Leather
A. Course content

IS.

BT

o

‘o

. History and manufacture of leather

Occupational opportunities and information
Tools and supplics

Craft leathers

Storing and caring for leathers
Designing and template making

Laying out und cutting leathers
Preparing leather for tooling and carving
Transferring designs to leather

fooling and modeling designs on leather
Stamping and carving

Punching holes in leather

. Assembling projeets

Cleaning leathers

Finishing

vpical activities

Billtold

. Coin purse

. Belt

Arrow quiver 5
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Multi-Field Laboratory

The multi-field laboratory provides pupil expericnces in at least four
different industrial activities carried on simultaneously in one room under
the direction of one teacher. This type of laboratory is recommended as the
soundest approach to the basic industrial arts courses at the junior high or
middle school level.

A suggested plan for the rotstion of the units of the multi-field kibora-
tory. not necessarily the ones given in the example, is given in Appendix A.
The selection of areas to be included in the multi-ficld laboratory should be
considered carefully as an initial step in planning ihe program.

The oncnt.mon period should include some sketehing, planning and
drawing; safety pe¥etices; explanations of rotation charts, tool chukmg
pracesses, and clean-up duties: and student cvatuation and grade assign-
ments. as well as an example to cach student as to their purpose for taking
industrial arts.

Sketches or drawings should be made of all projects to be worked on
by the students, and these sketehes should be checked and approved by the
instructor before the student begins the actual work.

The following area outlines are typical of those found in nuiny multi-
field laboratories.

I. Basic Electricity-Electronics
A. Course content

I. History of electrical developments and occupational opportunities
2. Safety practices
3. The electron theory
4. Electricity and magnetism
5. History of magnetism
6. Kinds of magnets
7. Nature of magnetized materials
8. Inducing magnctism
9. Types of clectricity
10. Sources of clectricity
11, Electrical circuits
12, The fTow of clectricity u:r'uf'conducting materials

13, Introduction to clectronics
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14, Communications
15, Control devices
16. Measuring instruments
17. Safety devices

B. Tvpical activities
. Electric motor
2. Transtormer
3. Hot plate
4. Basic receiver
5. Continuity tester

il. Waoods
A Course content

I, Survey of the wood industry

[ 3]

. Reluted mformution an the wood mndusery
S Occupational opportunities aind intornnttion
. Safety rnsiructions

Laying out

. Cutting

~N D W e

Shiaping

e 4

L Joint construction

~

. Stootiing
{

Lo Assembhiog with bonding agents and tasteness
Fio Stamming, sealing, and finsdang
12, Polishing wood surtaces
13 introduction ta power tools and machinery
B. [ypical activities
U Laminatea tiay
2 Gun ek
I Bouat paddle
4 Witer shis
I NMechameal Drawing and Planning
AL Cogrse content
L History and development of mechanical driawing

20 Occupational opportamities and inforaation
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3. Supplies and cquipment

4. Muanipulative skills

5. Lettering

6. Orthographical projection principle

7. Sketching

8. Reproduction of drawings

B. Typical activitics
. Lettering plates
2. Sketching plate
3

. Projection practice

1V. Home Mechanics
A. Course content
I. Reading a working drawing
2. Care and use of common houschold tools
3. Application of paint and other tinishes
4. Removing paint and other finishes
5. Preparing materials for relinishing
6. Repair of sereen and windows
7. Door maintenance and repair
8. Simple electrical maintenance
9. Flementary applianee repair
10, Basic plumbing maintenance and repair
1. Care of vard and garden cquipment
12, Bievele maintenance
L3, Fiarst aid
14, Fire prevention and control
15, Safety at home
16. Tools and cquipment for the home

B. Pypical activities

. Faucet repuirs

(2]

. Repliacement of plugs and cords on cledrical gadpcts
. Replacement of window pances

3
4. Relmishing turniture

4 .




V. Metals

A. Course content
History and development of metals and the metals industry
Occupational opportunities and information

hadll &

Selecting and plinning metals activities
Selection and care of matertls

Tools and equipment

Cutting and filing

Bending and forming

Taps and dies

© T NS ok

Metal spinning
10. Making castings
I1. Heat treating
12. Decorating, polishing, and finishing metal surfaces
13. Ornamental iron work
14. Sheet metal work
1§, Introduction to machine tools
16. Introduction to welding
17. Safety
B. Typical activities
1. Wall lamp
2. Muailbox post and hanger
3. Cold chisel
4. Tackle box
5. Duct construction
V1. Power Technology
A. Course content
I. History and development of mechanical power

Occupational opportunities and information

w1

Safety practices
Tools and equipment
Power measures

Power transmissions

NP

Fuels and lubricants
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8. Steam engines
9. Internal combustion engines
10. Atomic and solar energy
11. Hydraulics and pncumatics
B. Typical activities
1. Check and adjust small gas engines
2. Disassemble and rcassemble small gas engines

Major-Field Concept

The major-ficld course content should be expanded so as to provide
functional skills and information for a two-semester experience. The multi-
ficld laboratory should be a prerequisite to study on the advanced level.

The sample course outline represents only one of the five major multi-
field courses whichareasfollows: Applied Electricity-Electrontes. Woods.
Metals, Mechanical Drawing. and Power Technology. However, any
phase of industrial arts may be developed and used on the advanced level to
suit the industrial complexion of the particular community,

I. Applied Electricity-Electronics
A. Course content

I. Historical developments

td

Occupational information
3. Safety practices
. Terminology

. Tools and equipment

4

5

6. Electron theory
7. Insulator and conductors

8. Electrical circuity

Q. Types of clectricity

10. Magnetism

It. Sources of electromotive force

12. Measuring and computing clectrical units

13. Uses of electromotive force
¥
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14.
15.
16.

[

I8.
19.

B. T
l

o 'ed W

Practical applications of electricity-¢lectronics
House wiring and appliance repair
Electron tube and aupplications

. Semiconductors and applications
Transistors and applications
Communications

ypical activities

. Loudspeaker

. Hi-Fi amplifier

. Loudspeaker radio

. Power supply unit

Il. Mechanical Drawing
A. Course Content

1. History and development of mechanical drawing
2. Qccupational opportunities and infornution
3. Supplies and equipment
4. Geometrical construction
5. Theory of shape description
6. Multiview projection
7. Scctional views
8. Auxiliary views
9. Revolutions
1), Dimensioning
I, Threads and fasteners
12, Design and working drawings
13, Obhigue projections
14, Perspectives
15. Intersections and developments
B. Typical activities
. Problem solutions in various arcis
2. Drawings of various types

61
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CHAPTER VI

INTRODUCTION TO MODERN INDUSTRIAL PROCEDURES

Developing in cach student an insight and understanding of modern
industry and technology and its place in our culture is one of the primary
goals of industrial arts. Some believe that this goal can best be met by giving
students the opportunity to become involved in industry through the
operation of their own industrial business endeavor.

In this endeavor the students form a corporate organization, raise
necessary capital through the sale of stock. design and manutacture
product by means of mass production techniques, advertise and sell the
product, declare a profit or loss to the stockholders, and finally terminate
the corporation. Simultancously while these activities are being carricd on
in the laboratory, the students are engaged in classroom studies about
industry and the free enterprise svstem under which it operates.

BEST CCPY AVAILABLE
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An orientation to modern industriad procedures must be given to the chiss by the
teacher adviser,

It is recommended that this approach to learning about industry be
used in the Latter part of o basic course in industrial irts, or it could encotn-
pass i tull semester i the student has an opportunity to tike (o vear of
industrial arts. Any typical schogligdustrial arts labosatory will serve for
teaching a unit op modern industrial procedigres.

Q
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L his approach to teaching industrial arts will be discussed under the
tollowing seven headings: Organizing the Student Corporation, Rescarch-
ing and Designing the Product. Financing, Manufacturing the Product.
Distributing the Product, Terminating the Corporation, and Eviluating
the Learning Experience.

Organizing the Student Corporation

The students forma corporate type of business by ¢ach purchasing one
share of stock inthe corporation. (It is suggested that cach share of stock be
priced at $1.00. This figure can be adjusted, however, to meet local s¢hool
conditions.) This investment makes the members of the class stockholders
in the corporation and will allow the business to start with a small amount
of capital inits treasury. A nametor the corporation is selected by majority
vote. Officers are cleeted to till key positions in the corporation.

I'he president has the responsibility of coordinating the efforts of the
three main departments of the corporation which are engineering, produc-
tion,and sales. These departments are headed by vice presidents. Each class
member is assigned to one of these departments,

BEST COPY AVAILABLE
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Citiest speakers may provide assistance in sohuing problems tacimg sour student
COrporation.

Fhe engincering department iy responsible for construceting 4 proto-
type of the product to be manufictured. preparing required working
drawings, and designing and building any jigs or fixtures needed by the
nroduction department,
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As the name implies, the production department is responsible for all
aspects of manufacturing the product.

The sales departmient is responsible for all aspects of advertisement
and sale of the product manufactured by the corporation. If additional
stock in the corporation is to be issued, the sales department will assume
this responsibility.

Researching and Designing the Product

Many factors will determine the success or failure of the student
corporation. The selection of the product to manufacture, however, is one
of the most important because if the student business endeavor is to be
profitable, the product sclected must sell. The entire class should, there-
fore, be involved inits selection. In selecting, factors such as student ability,
equipment available, space available, time required, availability of
materials, and salability of the product must be carefully considered.
Starting with as many ideas as possible, the selection is narrowed to two or
three. A detailed study including market rescarch should be made of these
ideas. Market surveys can give information about selling price, color
prelerences, size, and design details. At this time students could become
involved in taking a consumer survey, selecting a representative sample of
the public, tabulating responses, and interpreting information received.
After this has been accomplished, the product is selected based on a class
vote,

Fhe entire class should be involved in the selection of the product to be

manufaciured.
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Financing

Once the product that will be manufiactured is Known, a cost analysis is
made to determine the expense in producing and distributing the product.
This figure, multiplicd by the number of units to b manutactured,
determines the total manufacturing and distribution costs. I this cost
exceeds the amount of money in the corporation treasury, additional
capital must he raised. The board of directors may authorize the sale of
preferred (non-voting) stock in the corporation. This stock can be sold to
fricnds and parents at the samie price per share as was the common stock.
I hese stockholders will share egually in whatever profits are midce by the
carporation.

An alternate method of financing this student endeavor, which cli-
minates the siale of stock, is taking advanced orders for the product. This
requires making several products to use as semples to show prospective
customers. After orders are received, plans are made to produce the units
needed to fill the orders.

Manufacturing the Product

Before manufacturing can begin, a prototype of the product must be
butlt. Vhis is done by the engineering department which will also make
waorking drawings of all parts of the product.

BEST CCPY AVAILABLE

Proton pes must be hndmiade becitise they Ginnet be e praduced.
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In planning for production an analysis of operations is made, plans are
made concerning how the work will be routed during the manutacturing
process, inspection procedures are determined, and the work foree is
trained. The vice president of production may appoint individuals to serve
as safety director, time and motiondirector, quality control direetor, train-
ing director, and in other positions to assure that the production prozess
operates as efficiently as possible. The time actually devoted to manu-
facturing the product varies with the type and number of units produced. In
junior high school, however, three to four weeks is the average time
required.

During the actual process of production all class members hiave some
job to perform on the production or assembly line, To add realism to the
experience, class members may be paid a small wage tor their production
efforts. The board of directors must determine the amount of wages to be
paid. Mass production technignes are employed in making the products.

A standard objective of industrial arts is to emphasize a systematic
approach to an assigned task. The customized production of & single unit,
as used in the industrial arts project method. only partislly teaches this,
When making a single unit an error in sequential planning may result in
little more than minor frustration. However, inmass production anerror in
planning is multiplied many times and can be disastrous. Therctore, the
production aspect of this experience provides a ratlistic opportunity to
employ careful and detailed planning for the production cycle.

In @ mass production operation a single unnecessiary motion by a
worker is multiplicd by the number of production units he works on cach
day. Sometimes this one motion can make the difference between profit
and loss. The production personnel in the corporation should be aware of
this and plan in detail for maximum cfficiency of cach worker, This
responsibility would include:

I The most direct movement (shortest distance) from one work
station to another of materials.

2. Avoiding unnccessary lifting and setting down, Throughout the
production process materials should be kept at working level
(usually bench height) whenever possible. Wheeled materials
carts are desirable,

3. Muaking use of whatever special tools may be appropriate to fuci-
litate production. This may require designing and constructing
jigs or fixtures,

A
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During the time that the class is engaged in the production process,
visitation should be encouraged fromother students, teachers, and parents.
Invitations might even be sent to industrial and business-minded people of
the community, for such an activity can create interest bevond the limits of
the cluss or even the school itself. This outside interest gives additional
encouragement to the students involved.

Distributing the Product

An advertisement campaign, designed to make the buying public
aware of the product being manufactured by the student corporation,
begins even before products are completed. This may include posters and
displays in the school building and in stores in the community.
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Posters dre cifective means of gdvertising the company product,

A sales campaign is not a haphazard activity. It requires detailed
planning carly in the corporation®s life. A careful campaign may make the
difference between financial success and failure of the corporation. The
type of manufactured product will suggest the sales approach to be used. A
low-cost item may scll best to other students within the school. A more
expensive item may sell better to parentsand other adults, Some items may
be sold in business arcas and by door-to-door silesmen (stbject to school
and municipal approval).




During the sales campaign all members of the class assume the role of
sales personnel. The bourd of directors determines the amount of com-
mission paid on product sales, As an ingentive to boost sales efforts, i sales
award trophy is often presented to the student making the most sales,

Tesrminating the Corporation

At the end of the project the student corporation is dissolved. This
involves converting the corporation assets iuio cash (selling all incom-
pleted products and materials) and determining what profits have been
carned. The stock certificates are recalled and the dividends that have been
made are divided equally among the stockholders. The student corporation

no longer exists. BEST COPY AVAI LABLE

Dividend checks should be prepared prior to the meeting to dissolve the corporation,

Evalusting the Learning Experience

A follow-up discussion of the organization, planning, manufacturing,
and selling of the corporation product is a very important phase of the
study of modern industrial procedures. Each student should be given the
opportunity to give an account of his experiences in his particular job. He
should discuss his difficulties, his likes and dislikes, the relationship of hiy
job to the total operation, and the cducation needed to assume such
responsibilities in a real industry.
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The discussion should identify problems that developed during the
operation of the corporation. Possible solutions to these problems or sug-
gestions for improving the operation should be emphasized.
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APPENDIX C
Tools and Equipment

The following suggested lists of tools, machines, and other equipment
are presented as a guide based on approximate needs for the development
of units which may be included in the multi-field laboratory and those for
the major-ficld laboratory.

It is suggested that school authoritics preparing lists of tools and
equipment be alert when specifving items for competitive bids. (.m_mﬂy
written specifications must be included to insure good quality tools aind
equipment. An equipment list with more detailed specifications may be
obtained from the office of the State Supervisor of Industrial Arts,

MECHANICAL DRAWING

Equipatent for Combinstion sad Unit Course

Description Qusatity
Chalkbaurd Set, complete with compuass, T-sguare,

stright edge, protractor and trngle oo oo st
Prawing Board, 187 x 2% o e e hE)
Frasing Shicld ... ... e e R )
frregular Curve, RIS e hE
Paper Cutter, 28 L e !
Pencil Sharpener, self feeder, drattsman Lo o oo ool i
Protractar, 67, '3 degrees, semi~circulsr

SOl SITE OARE oo o e e e 4
Scale, architect's 127 engine divided ... o 2}
Triangle, 307 8 600, 107 L 24
Priingle, 457 480, K™ L e e e .
FaSQuare, 28 e e e e M
Draftiag Storgge €abinet ..o e !
Drawing Jable, student's ..o 24
Prawmg and Demonstration Table, insfructor’s oo oo o oL I
Filing Cabinet, & drawer, Tegad size with foek o000 oo oo oo !
General Storage CaBinet oo o e e I
Stools tor [2rawing Lables, adjustable hu;_hh

Tram IR 00 2T e 2
Feacher's adiustable upholstered chair with

ring tootrest, adjustment from 207 t0 X" Lo t
Orattsman Duster Brush oo 24
Paper Shears, FO7 oo e I
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Optional eyuipment lor unit course:

Drawing Set .o e 24
T T 0.~ S 4
Drafting Machine, board coverage 28" x 80" ... 3
Whiteprinter and Developer Combination,

A2V @PACitY L. e e 1

ELECTRICITY-ELECTRONICS

Hand Tools sad Testing Equipneent

Descrigtion ' Quantity

Multi-Field Major-Field

Laboratory Laboratory
Big, auger, 4"-1"x I6ths ........ ... ... ... ...l 0 I st
Blades, hack saw, 127 HS: IST 247 ............... 0 I doz.
Bsace, 10% opencatchet ......... ... 0 2
BUZZErS .o e e e i e 6 I8
Capacitance Tester, wired, ......................... 0 |
CClamp: 47,67 ... ... 0 4 cach
Chisel, wood:

A R/ L 0 b cuch
Cold Chisels:

L U A e 0 I cach
Combination Box and Open End

Wrenches, setof 1, %™1" ...................... € I set
Combination India Oil Stone,

6 X 2 X e v t
Compass, huntsman ............ .. ..ciiiiiien l 4
Conduit Bender:

R e I cuch | cach
Countersink, rose, %, brace ... i 0 §
Crimper Cutler ... ... i e 2 4
Dividers, Wing, 8% . o 0 2
Drill. 8. §. Jobbers type,

FAro-b & xO8thy ... ... ... I set 2 sty
End Nipper, 6" ... ... ] !
Extension Cord. heavy, 25 ... ... il ! 2
File.auger bit, 7° ... ... . L 0 2
File Card . oo 0 4
File Handles, assorted sizes  ........... . viiiun... ¢ t dos.
File, mill, bastard cut, 10" ... ... .. ... .. ... ... 0 2
File.round. metal, 107 ... .. e 0 2
File. round, wood, bastard cut, 10° ... ....... ... ... {] J
Fife, wnod, cabinet, 10”, half round .. ................ {] 2
Galvanometer, 50-0-50scale, 2047 .. ... . . t 2
Hammer, ball pein, 80z, 1207, ...t & ! each
Hammer, nath, o2, ... ... 0 2 4
Hammer, soft face, 8 oz., resifient celiuloid .. .......... 0 I
Hand Drilt, 3 I8 cap,  .................... poze t ) 2

(o] o A-5
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Headphone. double ... { 2
Hexnut Driver ... ... oi i I set 2 sets
Knife. Sloyd ..o 4 &
Magnets, bar, 27, permanest . ...l I set 1 sets
Magnetsilab set ... 1 st 2 scts
Mallet, rubber, 20 07, ... s o 1
Mats, rubber, fortest bench ... l 2
Nail Set: 17327 3 32" o e 0 2
Needie Files, 126" long ... l 1
20,000 Ohms Volt Multimeter, wired ................. 0 2
Oscilloscope, ™ wired .. ...l 0 1
Plane, Block, 6™ ... . 0 2
Pliers, 64", clectrician's sidecutting ............... .0t 2 4
Plicrs, 847 BNEMEN .o v it enanee e 2 4
Miers, 67, needlenose withcutter .................... 2 4
Plics. 6% oblique .....oooviiii 2 4
Punch, center, W™ x4 ... 0 !
Punch, drive-pen. '™ oo 0 1
Rivet Set, 12 02, oot i 0 I
Rule.bench. 28% .. i 2 4
Rule, 67, tolding with brassslide ..................... 2 4
Saw, Back, 14" ... e 0 2
Saw. compass, 127 .. e 0 !
Saw, Coping. 614" ... 0 !
Saw, crosseut, hand, 2%, 10 pt. ...l 0 !
Saw, hack, adjustable, 107,127 ... ... 0 2
Saw, rip. hand, 267, 54pt. ... 0 !
Screwdriver, electrician’s, 8% ... ... ... 6 ]
Screwdriver, offset, 47, 9 32%¢ti» .. ! {
Screwdriver, Phillips:

NG. 4, N0 S-9. No 1016 ... I cach 2 cach
Signal Generator, wired ... ... ..ol 0 !
Signat Tracer. wired ...l 0 t
Snips, aviation, feft and right, 107 ... ...l 0 2
Snips, tinner™s eut L. B ] 2
Saldering, Capper, clectric, 647,

THOTGip. 2Swatts ... s 3 3
Soldering Grun ... ..o ! 4
Square, aluminum, body 247 x 27,

Fongue 167 x HA™ oo 0 |
Square. combination try. 127 ... oo o 0 3
Square. try. 107 Lo 0 2
Tap and Pie Set, inciudes NCand NF ... 0 [ set
Foster, elccthc Clrcuit ..o et e 2 &
Fost Lauds oo e ! 4
I runsformer, doorhell, 110 120 volt

primary. 10V secondary ........... . e 6 12
Tube Fester, wired ... 0 {
Vacuum Tube Voltmeter, wired ... ...ooovvininivnn 0 |
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Yolimeter-Ammeter Combination
0-25 amps AC  (-125/250 VAC

0-50 amps AC O-[50/600 VAC ............... I each
Wic Gauge ...t f
Wrench, adjustable; 4%, 8% .. ..., ... . ...l I cach
Wrench, Allentype ... I st

wWooDs
Hand Tools
Description
Mukti-Field
Laboratory

Awl, seratch. 67 0oL 3
Bench Stops. T-shape ... oL 4
Bit Auger. 41" x I6ths ........................... I st
Brace, 107 operaratchet ... 2
Burnisher, 413" blade ... ... ... P {
Caliper. 6" IS solidmut ... ........................ t
Caliper, 6", Q0. S.salidnut ... ... ... t
Chisel, pocket type:

l’/"

%"

e

e 2 cach

I~

1"

AT e e e | cach
Chisel, wood turning:

17 skew

5" shew

3" gouge

Va7 gouge

LT rd. nose

4 spear peint

VITNIPLERE e e I set
C-Clampe

4"

L 4 cuch
Clamp. I-bar:

R 1

26"

L 1 4 cch
Clamp, band: bength Jaw Opening

P Ria
14" 10"
16" 12 4 cuch
Clamp, miter frume, 24" cipacity ... ... I
Countensink, rose, %" brace ... /
ERIC ARSI

IToxt Provided by ERI
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2 sets

Major-Field
Laboratory

2 sets

4o

we el b

4 cach

2 cach
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I
Dowding Jig, 3/ 167127 guides

Drill, §, 8. Jobber™s type,

I 16" 4” x 64ths
Drill, fluted, | 16711, 16" (setof 8)
Drill, hand, %" capacity
Expumion Bit, 4"3"
File Card. steel back frame
File Auger Big, 77
File, cabinet, half round: 107 12 ......... ... ... ..
File, saw, slim taper, 7°
File, saw, extra slim taper, 7°
File. Mill, bastard cut, 10"
File. flat wood, 10"
File, round wood, bastard cut, 10" .............. ... ..
File. hall round wood, 10", bastard cut
Handles, file, assorted sizes
Gouge, auger bit
Gouge, marking
Rits, gimlet, assorted sizes

Cilass Cutter

.................................

..................................

.....................................

CGouge, outside ground with handle

LS PP

..........................................

..........................................

Gouge, inside ground. with handle:

(X%

Ha”

pa

Hammer, ol oz 1602, . o
Hammer, tack, S 070 o o
Hammer, upholserer’s, Tos oo oo,
Hatchet, half 307 e
Knife, Slovd. 3" blade - oo oo
Knife, putty, elastic blade. 337 ... .o o
L evel, carpenter’s, hardwaood.

[leveland | plumb, 287 . ... o Lo
Mallet, carpenter’s 22" x 3" x 87 ..ol
Nuil Set.stzes, 1 3273 327
Oiter, 1 3 pi, straight spout ..o

Planc. Mock, 67

Planc, smooth, 8 o e

Planc, jack (47

....................................

Yrtiers, combinagtton, 8% ... ... ... oo .

ERIC
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.........................

.................................

............................
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Rasps, half round, 10%, bastard ................. veean 2

4
Rule, bench, M" x 1’6" maple ...........cvnuvnian.. 6 12
Rule, folding, 6, beasgalide ......................... 2 6
Saw Clamp, F8" .. s e, i 1
Saw, coping, 8%" ........ et ataaaeieceasaeacenanans 4 4
Saw, compass, 12”7 ... ...l cieean PO | 2
Saw, back, 14”7 ..., 4 8
Saw, crosscut, hand, 22°. 10p¢. ............ Cieeieen. 2 4
Saw, np, hand, 26°, Spe. ..., Ceeeceesaaas 2 4
Saw,sct(for hand saws) ........................... | I
Saw, titer box, 2 x 8" ... i ieeea I |
Scraper. eabinet, 28" x JHA" Lo, i 4
Scraper, hand. 3" x 8" ... ... 4 8
Screwdriver, standasd: -
R t 2
O | 2
B e e, 2 4
{ 3
Screwdriver, Phillips:
No. 4
No. &9
No 1006 . e I each z cach
Screwdriver Bits, Y4 ... I 2
Spoke Shave, 10" x 24" ... I 4
Square. carpenter’s. aluminum,
body 24° x 2%, tongue 16" x 147 ... ............ 2 4
Square, combination try, 127 ................ Taeveias 3 6
Square, try:
L -4 10
A 0 2
O e e e e 0 2
Stone. India Combination Qi 6" x 2" x 1~ ........... 1 4
Stone, slip, medium, 44" x 1% " x 4" x 116" ... ..... l 2
Surfome, plaNC IYPe ... i e 0 4
Surform, filetype ... o 0 4
T-Bevel, sliding, 10 .. ... ... ... ... I 4
Wrecking Bar ... t 2
Weench. adjustable; 67 107 ... ... ... ... ... I cach 2 cach
Wrench, Allfentype ........... ..o, I set 2 scts
Woodcarving Set .............. e 2 sets § set
WwOoO0DS
Power Tools
Description Quantity
Multi-Field Major-Fieid
Laborstory Laboratory
Dritl Press, 1IS*floormodel ... ..o 1 ]
Grinder, 7°. complete with pedestal .................. 0 1

- v A9




Joaler, 8™ e e I
Lathe, wood, 12" swing, complete with accessorics ..... |

Plaser, 8% .. e e 1
Sander, Belt, 4" x 24" ...l e 0
Sandes, belt and disc combinatioa ................... |
Sander, finmhing, 4 orbital action .................. ¢
w,Band, 14" ... |
Sa\v Nndcsmddadob:adsfo:ﬂ)‘ .............. oo bt
Saw, seroll, 4 ........... P I
Saw table, 10” .. e t
Shaper. wood, complete with accessories . ............ 0
Shicld, safcty eve, 6" visortype ... ..o I
wooDs
Benches
Description
Multi-Field
Labosatory
Glucand Stain Bench ... ... ..o i !
Waorkbesich, 647 x 547 x 24", 32" high, each complete with
4 woodworking vises ... .o ol 2
METALS
Hand Tools
Description
Multi-Field
Laboratory
Bending Jig, mewal. capacity A" x 17 oL t
Hlades, joweler's saw, 8% ... ...l 2 doz.
Chisel, cape. W™ o e e 1
Chisel. cold:
I,““'
v
o
Ya¥
Y | cach
Chisel, digmaond point. 1" .. ... ..ol §
Chisel round nose, 447 ... o oo |
Countersink, %7, HSsteel ... oLl 2
Daviders. wing type. 87 Lo 2
o NIPPeT. 87 i e I

EKC 8) aw -
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Fie Cands ....... O 6

File, half round, bastand, 107 ....... Ceheaeae N |
File, handles, assorted sizes ............ciieniin, i dor.
File, round bastand:

N 2

] {
File, mill bastard

P 2

0 o X}

o {
Gage, conter ......... e e e e e et 0
Gage, sheetmetal . ............ ... i 1
Goggles. clesir ............o. v 4
Grinding Wheel Dresser .............covviviinen. N |
Groover, hand: A

38

516"

T2 I cach
Hack Saw, adjustable .. .................iiiunna... k)
Hack Saw Blades, 12* HS:

IN.T

b O 1 dos,

cach
Handy Seamer:

BT x 3% v

BT R JO L o e e I cach
Hammer, ball pein:

Q07 e e !

B OZ e e 4

B0 02, 2

3 O e 0
Hammer, Macksmith's. 4007, ....................... 0
Hammer, metalcralt forming with handk ............. 4
Hammer, rawhide, T o0z, ... ..., t
Hammer, riveting. 1207, ....................c...... 1
Hammer, setting, 1202, ... i 2
Mallet, rubber, 00z, ............ .. i, {
Mallet, tinmer's, 287 X 6™ ... ... 3
Melting badle, 6" ... ]
Metal Punch Kit ... i, f
Micremeter, 0-1% ... ... e t
Qiker, beneh, $"spout ..., !
Pliers, combination, 87 ............................. 2
Pliers, needic nose, 8" nocutter ..................... 1
Pliers, side cutting. 6" ... ......oiti e, 1
Punch, center, 18* x 8% ... ... {
Punch, hollow, 17, 1" 18" ..o I sct!
Punch. pin, R x B .. st
Punch, prick. %" X8 ... !
Punch. taper. /8%, 37167 1,4 .. ... b oset

LS I S N« S

& cach

6 dos.
cuch

2 cuch
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Rivet Set, sizes 8, 6. 4.2 ..., e e I set 2 wcts
Saw Frame, jeweler's 57 deep, 5 saw .. ... Ceeaen 2 2
Somte AwL 67 Lo e 6 10
Screwdriver, Phillips:

No. 4

No. 59

- ' No. lo-le

No IB-Up o e ¢ I cach
Screwdriver: 47, 87, 8%, 12 ... 0 1 cuch
Shield, visor type, 8 ... . o e e 3 6
Snips. aviation, left and right. 10* ............... ... Y cach 6 cach
Snipe, tisner's, 3TcUW L. k) G
Soldering Copper, 1 Ib. with lundlc ................. 2 4
Squarce. sluminum, body 247 x 27, tongue 16" x 1147 ... 2 4
Squarc, aluminum. body 12° x 14", tongue 8" x 1", ... 2 &
Square, combination, 12°, with

square and center head ... 2 4
Fapand Die, NCand NF ... v, | set I set

cach cach

Tongs, cusved lip, X% % lip «...............o L.l 0 !
Tongs, gad. 247 ... ... i 0 i
Tongs, straight lip. 07 %" lip ................ Ceenes 0 !
Visc. drill press ... 1 I
wrench, adjustable: 4°. 8" ... ... ... ...l | cach I cach
Wrench, combination box and open cad.

Weelosetof 11 o e I set ¥ oset

METALS
Machines and Equipment
Description Quantity
Multi-Field Major-Field
Laborstosy Laboratory

Adjustable Bar Folder. 0° ... ceeeen l i
F Y T ¢ I
Bender. 127 cap.. complete with accessories ........... 0 |
Box and Pan Bruke. 4% ... ...l { t
Combination Rotary Machine,

complete with accessories ....... ... oo, 0 !
Dxill, clectric hand. W™ capacity ... 0 i
Dl Press, 18" . o s 0 l
Electric Are Welder ... ... i | 2
furnace, IRt tresting .. ...t ¢ }
Furndee, soldering ... i I |
Grinder-Buffer Combination ........... ... 1 0
Girinder, electric 77 pedestal type ...l ! !
Mack Saw. metal CUtling . ......ooien it ciieaans 1 t

O
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Belmets, welding .. ... 2 4
Mctal Lathe, 10* complete with accessories ........... i 2
Milling Machine, horirontal,
Complele with a0COSMNIES ... ... ... ., o t
Shears, cut-off, 16ga. cap. ..................... ceo. @) !
NMip Roll, 247 ... ... i i e, I t
Spot Welder ... ¢ |
Squaring Shears, foot type ..o ( }
Stahe, beakhorn, MW" ... t 2
Stake, bevel edge square, 24 x 4147 Lo | I
Stake Bowhorm. 277 e e e ¢ i
Stake, conductor, X% ... e o !
Sake. hollow mandrel, 07 ......... e [ !
Make. ncedle case, 18147 L l I
Welding and Cutting Qutlit ........................, 1 |
METALS
Benches
Description Quantity
Multi-Field Major-Ficld
Laboratory Laboratory
Machine Bench, 60" x 40" x 204", 32" high ............ ¢ 2
Soldering Bench. 007 x 247 x 44", 2% high ............ | {
Stake Bench. 96" x 407 x 204" 327 high .............. i I
Workbench, 647 x 847 x 205", 127 high
complete with 4 woodworking vises cuch ....... .. ! 4
Workbench, 647 x 4 x 2447, 32 high, complcte with
dmachinists vises each ... ... oL I 4
POWER MECHANIC(S
Hand Tools
Description Quantity
Multi-Fieid Msjor-Field
Laborstory Laboratory
Bar, pry ... t I
Bits, (wist drdf, HLUS, TIOE X" x 32ndx .. .. ....... 1] (e
CClamps: 6787 ... i e 0 4 cach
Chisel.cold: 4" B %" I cach 2 cach
Dxill, electric hand, %" capacity ........ ... .. ... ... 0 !
Extractors. screw,. setof § ..o oo I st I set
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Fucler GAUBOS ..ottt e e I st

File, tlat, double cut, 6% 10% ... I cach
Fole. mull, hasuard et 67 107 oo I cach
File. round, metal, hustard o, W* ..ol !
Bole, stm: 87 6% e e I cach
Flewhool Holder ..., I
Flywheol Puller ... i §
Hack Saw, adjustable ... ... ..ol 1]
Hammer, Nl pein. 1207, 10o0r, .. ... oot l cach
Hammer, Blass. 8 L i i e e, !
tpact NS . e 2
Mallet. rawBide, & /0 i e I
Mallet.rubber. oz .. 1
Poston Ring Compressor ... viiiiiieennnen.. 2
Plicrs, combination, 8% ... ... ... ool 2
Pliars. diagenal, 87 . L o {
Pliers, neac* nose, without cutter, 6™ ................ 2
Pliors. sBuP FINE . ..ottt i iei i I set
Plicrs. BI ATC i e I
Plicrs. vise gop. 7% %" opening ... ...l i
Plicrs, walerpump . ...l e I
Punch, conter, 4%, 3 327 paint ...l !
Punch. pin. 8% sizew: %" %7 oo oo I each
Screwdrver. offset: 3. 4757, 67 ... I cuch
Screwdriver, Phillips;

No 4

No, 8§49

No {16

NooIRlarger L. I cach
screwdrner, standard:

A e B e I euch
Fin Soups, avigtion, left and right .......... ... ..., 0
Valve Guide Reamers ... oot R |
Vadve Saat Cutler ..o e e !
Valve Spring COmpressor .. ..ol 1
Wrench, adjustable; 7,87 ..o ool I each
Wrench, Allen L e I set
Wrench, comination, W% setof 1] oLl I set
Wrench, pipe. 127 o !
Wrench, socket set. W7 squaredrive ... ool {set
Wreneh, socket set, (v drive oL I oset
Wrench, spark plug, socket ...l I set
Wrench, Forgue, (5100 ft Ih. capacity .............., 1

2 scts

cach
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POWER MECHANICS

Equipment

Descrigtion Quasntisy

Multi-Field Majoi-Field

Laboratory Laboeatory
Codl Condensor Magnets ... 0o ... ! I
Compression Tester ...t iiiie i, i i
Small Engine Tachometer .......................... { I
Swivel Bese Vise ... o e 2 6
Test Saand .. ] 3

FOWER MECHANICS

Benches
Description Quaniicy
Multi-Field Majoe-Field

Laboestory | aboratory
Power Mechanics Beneh,

R/ . Sl U b4 8
Power Mechunics Fest Bench,

67 x 287 x 14", 327 high, with storage .. .......... 1 2
INDUSTRIAL CRAFTS
Lestherworking Fquipmsent
Description Quangity
forr
Multi-Field
Laboratory

AWl BUIOMELIC ... e e t

AWl serateh. 27 L 2

Bane Folder. 6% ... e 2
Carving Tools, 100 stamps, assorted ... . o st
Compasy, feather ........................ e e i
Creaser edge: No,o L3S o teach
Drive Punch, round: 13327 @ 16" ... Leuch
Edger: 185 5 327 T e e e e teach
Bdger, quick cut: 1/ 32% 106" o e Feuch
Embossing Wheel Carsiage, complete with 8 wheels ... ... .. ..., f
et Ier .o e I

Fid, 24 blde ..o e e !

Hewd Knife, 804% X 2 A" o e I




Lacmg Pliors, S0 L e 3

Loather Shaany: 85 1% L e e e | cach
Modeler, asartment of & . s 4
Mot BRI o e e e t
Bunch, rovobng, R L e e e 3
Riseter: 8 105 3 R T O™ i e e e 3 cach
b T 2
SIUP FASIEnUr SO L e e [
S MUEKCT, 77 e e e e e e i
SQUare, P2 X T R I 2
NP T e e i
Swivel Cutter: a7 T Bades L e s 3 cuch

FHhonging Chisel:
1 2% single prong

3 327 double prong
3 32 thuee prong
3 327 tour prong
[ 8" mingle prong
I 8" double proag
t ¥ three prong
U RTROME PrOf . i b each
INDUSTRIAL CRANTS
Plastic Fyuipment
Description Quantity
for
Nisjor-Field
Labourstory
Ashentos GOVES L e e I pair
COpIng NEWS L e e e e R}
B RN e 2
Fatew, that masil, @7 s P 3
Files, il 67 L e 2
Piles rat i, BT o e J
Files triangle, 67 e 3
flesble Shatt Carving ool, clectric, complete with accessories oL t
Heating Oven, portable e 1
Rule. bemehy B Lo 2
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INDUSTRIAL CRAFTS

Cenntics Equipenent

Description Quantity
L IC IR f“
B Multi-Field
. Laboratory
Kiln, electric, complete with stecl base ... ..o i
Modeling Tool, 8% assorted set of 12 ... ... . [ set
Molds e 10
Spray OQUlit Lo |
Wedging Board ... 2
INDUSTRIAL CRAFTS
Benches
Description Quantity
for
Multi-Field
Laboestory
Angle Steel Stool, K gop, 4% high ... ... 6
Craft Unit, 967 x 487 x 247, with 127 x 12" center riser, 32 high ... ... I
Waorkbench, 647 x 547 x 2147, 327 high, complete with 2 uttlity type vises ..., .. 1
PLANNING AREA
Description Quautity
Multi-Field Msjor-Field
Laborstory Laborstory
Planning Table, 72° 427 x 1%". 32" high ............ I I
Chuirs for Planning Table ... ....... .. e 6 6
ADDITIONAL EQUIPMENT
Description Quantity -
Multi-Field Majos-Fileld
Labosatosy Labaratory
Aprons, students’ ... e p2 ] 23
Bench Duster, 8% .. 8 &
Blackboard. portable ... ... .. ... ... .. I i
Book Case ... o i I I
Braoms ... i 6 6

ERIC N S

IToxt Provided by ERI



o

ERIC

Aruitoxt provided by Eic:

Dust Collector  Vacuwn Combimastion
fling Cabinet

birst Atd K
Olfiee Presk
Frash Can

S

P = e e -



APPENDIX D
Assistance available from the State Department of Education:

1. Consultive services to school administrators who are establishing
new programs or upgrading existing programs

2. Individual teacher conferences to help improve instruction

‘ot
:

Industrial arts equipment and supply lists

4. Listing of State adopted text and reference books tfor industrial arts
5. Mississippi Industrial Arts Teacher Directory

6. Addresses for industrial arts equipment supply houses
7. Addresses for teaching aids and materials

8. Addresses for free 16 MM films for industrial arts

9. Addresses for professional journals

10. Addresses for publishing companies

L1, Addresses for curriculum guides from other states

12. Addresses for safety aids and teaching materials

[3. Listing of free loan materials for industriat arts and vocitional
education available in the State Department of Education

14, Lists of additional related information

SR o
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APPENDIX F

STUDENT JOB PLAN

Student's Nama:
Course Pertod
Dete Started Dats Completed

INSTRUCTIONS: Before starting any profect a Student Job Plas must be

complecad and chscked by your instructor.

1.
z‘

5.

Name of Project:
Make sketch of project belov. MNOTE - If detalled drawing is
required, it should bde made on saparate sheat snd stapled to
the Studant Job Flax.

List machisas ssd tools required in the construction of the project.

Fill {n che following Bill of Materials

No, Pca. | Kind of Xat.| Sisze Description _Approx._Cost

List the Steps of Procedurs to follow im construction of the project.

1.
2.
3.
4.
5.
&.
7.

ERIC
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APPENDIX G

BEST COPY AVAILABLE
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APPENDIX 1

Project Sheet No. Coune:
Studens’s Name: Period:

You will find many uses for this project  cither as a child's stool with back rest or as &
sep Mool Fhe completed project can be painted or shetlacked: and. if vau wish, decabs may be
added.

Dicections: Read the entire project sheet and study the drawings so that you will be familiar
with all dewils of canstruction before starting to work. Follow the steps of procedure care-
lully and reter ta the references noted with cach step if vouare not tamiliar with the operation,
This will save vou time and will result in @ project tor which you can be proud.

[N

.

Specificatione: Procttobeconstructed of ST winte prc o b fastened sith 8- 1" F MR

woekd serews exeept where neted on drowings, Dowel to be "0 E87 bireh rod Foush s
L)

desited Decat optiona! 4

O t 94
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BEST COPY AVAILABLE

Learning Uaits Involved in this Project: In nuaking this project vou will have an opporunity
to ke the new skills listed below and (o incrase your shifls and knowlkedges concerning
those with which vou are alrcady fumiliar,

I. Reud a4 working drawing

2. Make a bill o materw!

I Compute cost of 4 project

4. Select stk

S Square stock to dimensions

6. Enlange pattern by grid method
7. Lay out and cut irregular shapes

N, Lay out and drill hoks and countersink
9. Smuxth surbaces with sundpaper

0. basten wood using woind screws

1. Apply a finish

Y Apply a decal (optionat)

Steps of Procedure: Cheek off caeh sep as completed.

I Complete a Student Job Plan and have approsed by instiuctor
2. Necure muaterials, check and recond on Stadeny Shop Card
X Tay out and cut alt parts o lengeh and width (p. 79)
- 4 Square sides where aceded (p. 92)
C 8 Pokarge pattern for back rest anms and traee on wood (. $9)
o Lowate and bore holes i sides snd arms (p. 105)
~ T bay out and cut all irregubin shapes (p. 97)
— & Cut dowelrod to kength (p. 83)
@ Sand all parts of project wntib smooth (p. 145)
10 Assemble stooland back sest separntchy sang wood serews (po LI
-—H Apply tinish as devired (decal opional) (p. 146)
——12. Assemble hach rest to vool with stove bajty
=13 Apply test of warkmanship
~ 4. Tum in completed project with Student Job Plan for grading by instructor
~—15. take completed project, Student Tob Plan, and Project Sheet home and show vour
rAFEnis

Test of Workmanskip: When vau have completed this prajeet. test vous workmuanshup on the
followrng pomts before submutting it for a grade.

Doces the step stool st squarely oa s Hat surtace?

Docs the hack rost turn cusily?

Are sl parts of the project the same size as the dinenaons given

on the drawing?

Is the tinssh vmooth and teee of rups?

3. What improvements would you make 1 vour workmanstup it vou shotld
make this same project again’!

‘et 2 -

b

Reference:

Groneman, Chre H oand Farer, John B Genernl Siop  New York . MeGraw-
Hill Book Company, 1963

O
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