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FOREWORD

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

Industrial arts is universally recognised by leaders in education as a
subject that is beneficial to all students. It has the responsibility of teaching
the basic concepts of industry and technology to all students and aiding
them in the discovery, development, and realiiation of their capabilities.

Industrial arts is activity oriented, using materials, tools, processes,
and energies of industry to aid students in vocational, technical, profes-
sional, and consumer development. As such, it isable to reinforce, enrich,
and make relevant much that is a bst ract by involving the student in real and
meaningful experiences.

The Legislature, in :is 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 196 Vocaticttal Act
also specified that industrial arts was part of the total program of voca-
tional education.

this bulletin is being released through the Vocational and I echnical
Division of the State Department of Iducation. We trust that it will be
helpful in the improvement of present programs and as a guide for the ini-
tiation of new programs in the school systems of our state.

O. H. JOIINSION
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.1... 92-3181. changed the definition of Vocational Education to include
industrial arts in the Vocational Education Act of 1963 (11.1. 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 cultural as-

pects of industry and technology. This includes learning experiences.in-
volving activities such as experimenting; designing: constructing; evaluat-
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 each student's career potentials. technical abilities,
judgment. self-reliance. and resourcefulness to succeed in the world of

work.

It is hoped that school official.; will use this publication in planning

and developing programs of industrial arts to meet the needs of students in

their school districts.

T. V. MA.1URE. DIRECTOR
Division of Vocational and Technical Education
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CHAPTER I

INTRODUCTION

This bulletin is an attempt to update industrial arts philosophy, con-
tent and methodology for current or future practice in Mississippi. it is a
blend of traditional programs involving woods. metals, drawing. etc.. and
contemporary programs. such as construction. manufacturing. trans-
portation and communication.

The great value of industrial arts in the present day scheme of educa-
tion is universally recognised. hrough the years. it grew to be a phase of
general education designed to develop certain habits. attitudes, and abili-
ties desirable for all citi/ens. The old Russian plan of tool instruction. the
tierman idea of manual triunity. the Swedish Sloyd System. and the Old
manual training period in America were all marks of progress in develop-
ing the industrial arts of today, .

Manual training died because of .itt. narrowness of scope and ohtec-
tive. and because it concerned itself an' generously with tool skills and
manipulative habits. forgetting such important factorsas consumer values.
indisidual differences. related technical information, and guidance in-
formation. the 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 little or no
aesthetic value.

Industrial arts as we know it today came into existence about 1905
when a need was rccogniicd for the inclusion of technical and related
information to supplement the skills being taught in the school labora-
tories and drafting rooms. Industrial arts. therefore. is the study of the
materials. tools. processes. and products of industry and their impact on
our technological society. Tducat ionally. it is basic to students' needs and
should he included in the school program of eery boy and girl. Industrial
arts pros ides an area of instruction which is an integral part ofa well-
rounded. comprehenshe educational program, through laboratory acti-
S ilk.. it pros ides lifelike experiences w hich arc consistent with the en-
s ironment of the student. I his does not imply. how ever. that industrial ails
has as its ohjective the teaching of any indepth and specific vocation. but
rather that it is a broad. basic cxploratoo program which has prevoca-
tional %attics.

10
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Industrial arts has goals which are progressively more iatensive and
arc cumulative in their effect as the student advances in experience and
maturity. Through such a program the student:

Has the opportunity to explore several fields or phases in in-
dustry. such as electricity-electronics. drawing and planning.
woods, metals.. power mechanics. industrial procedures, prob-
lem solving, personnel management. environmental 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 pin
some insight as to how he may succeed in the highly industrial and
technical society.

2. Gains a vast amount of consumer knowledge to help him make
wise decisions in the selection. use, and care of mz ivfactured
items.

3. 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
he of service to his fellow man. Alt of this adds to a knowledge of
making wise decisions concerning educational and occupational
choices.

4. (-prows in his attitude toward the importance of safety as it relates
to industrial life. the school laboratory, home life. and all aspects
of daily living.

5. Enhances his creative ability and learns the value ofcareful plan-
ning and the advantages to he gained by well-formulated.
organind procedure.

b. 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 leisure 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

12
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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. 11te follow-
ing goals are considered to be corn prehensive for industrial arts and not the
specific objectives for a particular course.

Quit

To provide a sound program of industrial arts, cies rand realistic goals

arc essential. The goals of industrial arts education are to:

t. Develop in each student an insight and understanding of in-

dustry and its place ir, uur culture.

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

3. Develop skills in the proper use 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 education.

9. Develop consumer knowledge.

W. Develop worthwhile leisure time activities.

I I. 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 education can make
to the industrial growth of the state is to develop an "industrial conscious-
ness" within its young people. This understanding and appreciation of in-
dustry is basic to the attitudes necessary 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.

13,4



It should he realized that the elementary and junior high school
present the ideal place in which to begin laying the foundation for the stu-
dent's life work by providing broad exploratory experiences, factual
information, basic tool techniques, and occupational information. The
early acquisition of this knowledge is an essential factor in molding
character traits and social habits and provides a realistic approach to ef-
fective guidance. Satisfying the early manipulative needs and creative
desires of youth leads him into a more complete development of his ideals
and ambitions and a realisation 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 youth are provided with a wide range of
practical as well as academic subjects. many of them will become failures in
lite before they come to grips with the necessities of life.

Types of Programs

For the purpose of assuringa full understandingof the information in-
cluded in this bulletin, this section is devoted to the definition and explana-
tion of terms that might he 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
activities such as leathercrafts, ceramics, plastics. woods, art metal. etc..
and is recommended 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 into the
school life of the pupil. Projects and problems a re employed which provide
experiences and opportunity for the development of certain techniques,
knowledge, appreciation. and fundamental skills. Such projects may be in
the fields 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 arc 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-field concept which will be described
later. Industrial crafts programs should he composed of a minimum of four
areas.

14 5 I



Additional units may be selected from the following list, as more than

four units may be taught where they are practical and desirable. Craft areas

which could be taught in the seventh grade include the following:

1. Leathercrafts
2. Plastics
3. Mosaics
4. Ceramics
5. Graphic Arts
6. Art Metal
7. Woodcrafts
8. Drawing (freehand)

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 middle or junior high school. Such a

program can be initiated and conducted in a minimum amount of space
and at a minimum cost. It is recommended 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

The Multi-Field Concept

The multi-field concept (general shop) provides pupil experience in a

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 areas of industrial activity, such as drawing and planning,
metals, electricity, and woods, Every multi-field laboratory should include
drawing and planning. Areas which may be taught in the eighth 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 areas as illustrated in Appendix A.

1. Basic Electricity-Electronics
2. Woods
3. Metals
4. Drafting
5. Power Technology
6. Industrial Crafts

a. Plastics

6
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b. Leather
c. Ceramics

7. Graphic Arts
S. Home Mechanics
9. Environmental Control

In ;Addition to the basic industrial 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 isespecially 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 Kijor-Field Concept

The major -held 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. In a 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
year. However. some schools choose to use an alternate plan whereby two
areas are taught for the duration of a semester each. An example of this
alternate plan would he to teach electricity the first semester and metals the
second semester.

Introduction to Modern Industrial Procedures

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

It is suggested that this study of modern industrial procedures be in-
cluded at either the eighth or ninth grade level. This industrial arts program
is explained in Chapter VI.



CHAPTER 11

ORGANIZATION AND ADMINISTRATION OE
AN INDUSTRIAL ARTS PROGRAM

The purpose of this chapter is to give srcific 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 opportunities to enrich the total
school curriculum offerings by providing for the development of under-
standing, skills, and attitudes needed by all pupils in today's techno-
logically oriented society. The program is not 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 arc many problems of administration, instruction, and
supervision that are unique to this field. 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:

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 area and
proficiency in several others,

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

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

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

1.7 9



Certificate Rtquirements

Industrial 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:

Semester
Hours

Quarter
Hours

Woods 6 8

Metals 6 8

Graphic Science 6 8

Flectrieity-Flectronies 6 $

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

.10TAI. 40

Teacher Supply

Although the number of industrial arts teachers is increasing each

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

industrial 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 teachers he required to have a minimum of 15

semester hours credit in industrial arts, with 6 semester hours being in
principles and methods courses. before they are employed to each indus-

trial arts, It would not be possible for the teacher who is not well versed in

the principles ant' -nethods of industrial arts to successfully operate a pro-

gram which would satisfy the purposes of the school.

The industrial arts teacher with the proper educational background

will he able to conduct a variety of industrial arts activities. tie should be

able to conduct classes in both the multi-field laboratory and the major

field laboratory, conduct classes in mechanical drawing. provide consul-

10 i"
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live services for industrial arts programs in toe 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 pace in
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 organisations 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 value 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 he used as a basis for instructional improvement in all
areas. 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 area 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 challengeof
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
citirens to provide an environment favorable to industrial growth and
development. 9 .1



Course 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 manyschools
over a long period of time.

Industrial arts programs are flexible and can be designed to fit a parti-
cular need for any school system. 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.

Industrial Arts Grades l(-6

In the elementary grades. industrial arts consists primarily of acti-
vities which involve constructive endeavors with material objects. These
construction activities. coupled with experiences of a related nature, lend
themselves to acquainting young people with the industrial world in
which they live. It is pilsitile to isolate two purposes of elementary
industrial arts which work toward the realization of this goal. First, the
program involves manipulative 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)
elementary courses may be taught in a regular industrial arts facility with

industrial arts teachers.

Objectives:

I, 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 society

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

4. To develop an understanding of why man works, his wide choice
of employment opportunities, and an appreciation of the dignity
of work.

General In4ustrial Crafts Grades 7-8 (Recommended for Grade 7)

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

Object ives:

I. To discover and develop students' talents.

2. To stimulate creative and problem-solving traits.

3. To impart =optima! information

4. To develop worthwhile leisure time activities.

Multi-Field Concept Grades 8-9

Industrial arts for junior high or middle school boys and 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- organiicd separate classes held in laboratories and taught by compe-
tent industrial arts instructors. Such courses offer a range of activities to
enable youth to develop a clearer understanding of industrial materials.
processes. and organisation, 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. If this course is taught at the high school
level, it carries one unit of credit. and a minimum of 275 minutes per week
in class is required.
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Objectives:

1. 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 breadth rather than depth of skill and understanding.

5, To provide safety education.

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

7. To provid: students with an opportunity to make other school
subjects relevant.

7

Cooperation is the let success in non} ol the laborntory activities.
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Major-Field and/or Introduction to
Modern IndustriAl Pro eedures Grades 9-12

The effective senior high school industrial arts program includes
advanced coLINCS which reflect a broad spectrum a industries. A know-
ledge of how basic manufacturing principles apply to industries where
production techniques and materials differ radically shows students how
technology affects all people. New methods in transportation, com-
munication. and manufacturing, and the development of new ways of
generating energy constantly affect 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 Drawini; Grades 9-12

Mechanical drawing is the universal language of industry. The ability
to describe the shapes and sues of objects through drawings and to inter-
pret drawings made by others is helpful to anyone. regardless of his occupa-
tion. Without a know ledge of drafting and blueprint reading many of the
better jobs in industry would he closed to workers. in this age of industrial
technology. mechanical drawing is important in the education of both pro-

ducers and consumers.

BEST COPY AVAILABLE
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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 bash with other activities in the
class.

Objectives:

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

2. To develop in the student the ability to think in three dimensions.
to visualitc quickly and accurately, and form clear mental pic-
tures,

3. To provide occupational information concerning the broad range
of drafting and engineering 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 arts
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 local 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 he 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-
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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.

is imperative, therefore, that the school administrator consider indus-
trial arts u being of equal importance to boys and girls.

The industrial arts curriculum is designed to provide unique
specialized understanding, skills, and attitudes which are essential to effec-
tive living in sin industrial economy. Industrial arts, therefore, assumes a
position of importance in the general education program which equals that
of the traditionally accepted subject matter areas.

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:

I. To adequately provide for basic instruction to meet the needs of a
cross section of students. For example: (a) for the student who
chooses to explore more deeply the avocationisl, cultural
understanding. and consumer aspect of American industry; (b)
for those students planning to pursue advanced 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 and business.

Environmental Education iTo he taught at all g9de levels)

There is a growing need to provide at least a minimum awareness of
"environmental literacy" to all persons in our society. 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 opport unity to contribute to solutions in the very
critical area of ecology. As the importance of the preservation of the planet
is sensed. industrial arts can be seen as being directly involved. especially if

the school itself accepts its environmental responsibilities. Industrial arts. it'

it is to function as the interpreter of technology for the American schools,



must be concerned wsth 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. to stimulate awareness and increase student sensitivities to the
problems of solid waste disposal. as well as resource recovery.

2. to acqua i nt students with solid wastes as the "new resource" ma-
terial and to familiarise them with the composition, identi-
fication. energy capabilities, and economic value of solid wastes.

3. to draw attention to the nature and extent of the problems and
issues caused by solid wastes disposal: societal. personal. cul-
tural. environmental. health. safety. survival. economic. techni-
cal. planet depletion.

4. ro acquaint students with the new technology of solid wastes re-
covery: principles. systems. operations. limitations, application.

5. to involve the students in the search for better ways of solid
wastes disposal. minimisation. recovery. recycling. and reuse.
they should become involved through study. research. experi-
mentation. and design and development of pertinent ideas.

Activities:

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

1. Community planning lay out to scale a small town or com-
munity showing the most efficient location of waste disposal sys-
tems and utility lines. and the best garbage pick-up and disposal
met hod for that particular community. This could he a good pro-
ject for a drafting class.

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

3. Construct and tastefully paint trash receptacles for the campus
and community.
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Activities of this nature are also ideal for student industrial arts club

projects.

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

Industrial Arts Student Clubs
American Industrial Arts Student Association

(AIASA)

For many years industrial arts teachers have expressed a genuine

interest in sponsoring school industrial arts clubs. There are many clubs in
existence today operating on a local basis. Sonic 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 variety 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 club activi-
ties and take advantage of the opportunity to provide an extra service to his

students. At the same tim. 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?"

All 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. A IASA brings together industrial arts students from all over the

nation into one club.

3, AIASA 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.

ar-
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Any teacher who desires assistance in organizing an 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 library furniture
H. Rebuilding city park playground equipment

Many more activities could be added to this list.

Budgeting and Purchasing

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

The amount of the budget might be determined by allowing $15.00for
each 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. Each 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.

It is necessary for the instructor to handleschool 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 recommended 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, the aid 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 generally are the most satisfactory and economical in the
long run.
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CHAPTER HI

SUGGESTIONS TO THE SCHOOL ADMINISTRATOR
FOR PLANNING AN INDUSTRIAL ARTS PROGRAM

(Standards sod Codes)

Size of Labonttory

The total area in a multi-field laboratory should be determined on a
basis of 100 square feet of floor space fcreeach pupil. Excluding auxiliary
areas such as the office, finish room,storige room, and project 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. see Appendix 13.

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 be 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 variousequipment items 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 an alternate layout due to building
renovation or activities to be performed. In this 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 laboratories should be avoided as they do not lend them-
selves to effective orientation of machine tool equipment or to efficient
space utilization. In schools housing only one laboratory, this situation can
be avoided by placing the industrial arts facility at the end 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 Industrial 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 penetrate to
other classrooms. In large schools it is recommended that a separate wing
or the end of a wing of the main building be used for industrial arts labora-
tories and related subjects. Experience has shown that industrial arts facili-
ties arc 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 alterationsand 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 room. 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 the 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
easily cleaned. It should have a pleasing color and texture. Glazed brick.
glazed tile, liquid plastic or epoxy enamel are satisfactory materials for this

purpose.

In the situations where a separate wing of the building is devoted to
industrial arts, good quality concrete masonry is siitisfactory providing it is
properly sealed and painted. The walls above a wainscot or wainscot height
should he treated with a non-glare material. The lower portion of the walls
should he free from obstructions and projections to allow efficient place-

ment of benches. machines. and cabinets. At least one, or preferably two,
full height walls should he reserved for the mounting ofchalkboard. tool
panels, bulletin boards, and display shelves.

Ceiling

The ceiling height of laboratories and similar areas measured from the
floor to the principal plane of the ceiling should not be less than 14 feet.
Materials with high sound absorption characteristics and tight reflection
qualities should be used for ceilings. Classroom ceilings should he ten feet

from the floor level.
41.f f
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Windows.

The area of glass windows should equal 20 percent of the floor area
unless the area is air-conditioned. Class 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 the 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 the ceiling. It is good to have the upper portion of the side walls treated
with materials selected to satisfy the requirements of the room. Acoustical
materials should be capable of being stained and restained without losing
their acoustical properties.

Heat

Unit blower heaters arc 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.

Illumination

Sufficient artificial illumination is necessary so that at least 50-foot
Cindles of light reach both vertical and horiiontal surfaces at bench height
throughout the room. Additional light, up to 100-foot candles and even
more in special cases, is needed for such laboratory activities as crafts.
graphic arts. machine operation, and mechanical drawing. Individual sup-
plementary lighting is economical for these areas. In all cases. the light
provided should be adequate to take care of the illumination at night as well
as during the day. It should approach the effect of daylight and be as free
from shadows as possible.

Switches that control all general lighting in the laboratory should he
conveniently located. All lights for any given area should be controlled
within the laboratory. Areas of control should be small and should parallel
windows so that lights in the dark side of the room are separately 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.

Ventilation

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 eli-
minate. to a great extent, the necessity of making changes or additions.
However, as in all educational institutions, changes are not only necessary
but desirable in order to meet pupils' needs and interests in a changing
environment. These are some factors that provide flexibility:

I. Supplying 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 unusually long
ones; for example. two six-foot benches instead °Ione twelve feet
long.

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

Electrical Outlets

Floor plans including equipment layouts should he 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 110-volt outlet every eight feet in the laboratory
walls and one every ten feet in the mechanical drawing room. The 220-volt
outlets should he single phase and located every 16 feet for machines and
for whatever expansion may he done in the future. Three phase should be
provided where needed.
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Types of Outlets

Overhead cables should he 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 arc and
spot welders. Wire of sufficient amperage capacity should be specified.

Electrical Service Control Panel

the 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 be controlled.

tiaz; Sunnly

At least two gas outlets should he provided in the laboratory by a gas
line brought through the floor or through the wall near the place where the
furnace units and other equipment requiring gas are to be installed. I he
main supply pipe must be adequate for maximum consumption. A gas con-
net:lion installed 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 sin for spray painting and other utility needs,

Sinks and Drains

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

Rest Room Facilities

Due to the increased numbei of girls enrolled in industrial arts, con-
sideration should he 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 laboratory. The
most suitable place for installation is near the sink.

Display Cases

It is suggested that laboratories be provided with a recessed display
case equipped with doors and indirect lighting fixtures. A satisfactory loca-
tion for this case is in the wall near the outside classroom entrance. It is also

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 arc necessary 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 feet wide and
located not less than seven feet from the corner of the laboratory, prefer-
ably on the long side. In addition to this there should be one regular site
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 areas they are to serve.
Tools mounted in these panels may be protected by enclosing them with
hinged covers in the form of wings deep enough to clear the ordinary tools.

Color

The color of walls and equipment has measurable 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 of 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 decrease
flexibility of equipment use. make superyision of pupils difficult. and add
to the problem of maintaining a neat and orderly room. If partitions are
necessary. they should be nonbearing and constructed so that they may he
readily removed or rearranged if necessary. Electrical wiring and other ser-
vices should not be permanently installed in these partitions.

AVAI

!fish quality tools and well - arranged panel. affect the attitude gri .tutivnts.

Storage of Equipment and Sunnlies

Provision should he made in each laboratory for storage of supplies
and equipment. Recessed wooden cabinets with adjustable shelY es arc
desirable. but movable steel cabinets may he used for the same purpose if
flexibility is a major consideration. Cabinets for the storage of paints and
other inflammable materials suchas gasoline or beniene should he made of
steel or other fireproof materials. A project storage room, which can he
locked. should he built for each class as shown on the floor plan in
Appendix 13-I. The importance of providing separate project storage space
fur each class cannot he overemphasised.

Storage Racks

Storage racks from woods and metals arc necessary in laboratories
where these materials are used. the plan suggested in Appendix li pro-

a".
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vides for materials of this kind to he stored over the storage room. office.
project storage room, finish room, and rest room to conserve floor space.
Access to overhead storage should he allrded by a permanently con-
structed ladder or stairway.

COPY AVAILABLE
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Hulletin Boards

wr,

A general bulletin hoard with an area of approximately 24 square feet
should he placed near the entrance of the laboratory. t he tool center, drink-
ing fountain. or wash sink. Additional smaller bulletin hoards convenient

to xarious work centers are desirable.

Chalkboards

Porta hie chalk hoards should he pros Wed in the teaching center of all
laboratories and classrooms. It is recommended that a minimum of 20
square feet of chalk hoard he installed. When 20 square feet of surface is not
available. vertical sliding panels or hook-t pc hoards should he con-
sidered.

Library and Planning Center

I he library and planning center should he cent rall located and in the

teacher's xiew at all times.
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Classroom and/or Mechanical Drawing Rome

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

Floor MIA

Fora suggested floor plan and furniture arrangement see Appendix B.

Liabling

One hundred foot candle power of light at table top level is recom-

mended as a minimum for a drawing room.

Electrical Ojalets

There should be a 110-volt outlet every ten feet in t he classroom walls,

Floors

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

Selection of Instruction Equipment

The selection and purchage of equipment for industrial arts programs
require careful thought and study. Even under the best conditions equip-
ment purchases arc likely to be the result of compromise among the indus-
trial arts teacher. the school administrator, the equipment dealer. and
possibly certain state officials. An intelligent determination of what to pur-
chase will be less difficult after thorough consideration is given to the
following five factors affecting equipment selection: 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 are available from the state super-

visor's office with current costs and floor layouts.

Character of Proantrn

The exact character of the program refers to the educational philo-

sophy of the course under consideration. to recognition of industrial arts as

an integral part of the total educational process. it follows that the equip-
ment chosen should make possible the meeting of these educational goals.
These goals can be met quite well if the equipment chosen contributes tothe

development of the understanding and appreciation of industrial materials,

processes. and products.
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Betore an intelligent selection of equipment Can be made, the Jill-
%init..% for a particular area to he taught must bc determined. They may in-
clude 1113441%, mechanical drawing. woods. electricity-electronics or any
other combination of areas which are included in the broad industrial arts
curriculum.

Plan of Instruction

Another factor to he considered before making a list ofequipment is to
determine the plan of instruction to he followed. This includes deter-
mination of the type of program, such as multi-field laboratory for many
areas cu major-field concept for mote specific ;fleas.

Sizes of Classes and Ciraor Lewis

Anoint:I !actor to f considensd is the size of eiasses and ages of stu-
dents. Important faetot s sheeting the size t1t the class will he the floor space
atailable and the area to he taught. tt the nom space is limited, the
industrial area to he taught must be carefully chosen becausesonic types of
programs require more floor space per student than others.

Availiihic rinds

It is always pleasant and easy to IMO: in terms of ideals. but the %co
practical probleni 01 kinds causes many compromises. concessions, post-
ponements of purehaes. or even abandonment of plans. Here again it is
emphasired that quality should not he sacrificed for quantity.

In recent %eats manutactuiers of equipment have given attention to
the production of lighter machines for industrial arts use. (These are not to
he confused with ecorioin home shop models.) Mans of these machines
now possess the qualit% ft.aiures cit production-type nuiehines. These
lighter machines are pi 0. ing satistactor) f<<t Iticfltsttsal arts uses because
they ale adequate for teaching purposes. well guarded, aild tfrc cost Is less
than that of standard production type power equipment.

Costs

l he anininist,%itoi is eoncoi fled priinarily with lour costs ia begmning
an industrial arts program tools and equipment. initial supplies. replace-
ment of Nuppfics, and tools and equipment maintenanLe. Where there is a
limited amount of funds for machine and hand tools. first attention should
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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 a 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
S15.00 per student. The handling of this cost is done in many ways and is

treated thoroughly in Chapter H of this bulletin under "Budgeting and Pur-

chasing."

The administrator or purchasing agent must be alert when submitting
items for competitive bids. Carefully written specifications must be in-
cluded to insure a good quality of tools and equipment. It is desirable to
specify the name brand after each item listed for bids, stating that each item
substituted must be equal to or better than the brand name specified. A
qualified person should be consulted before final bid acceptance. Toassist

the administrator and teacher in locating supplies and equipment, a list of
distributors can be supplied 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 inexperience relative
to industrial arts education might well make contributions as a consultant.
Architects, builders, engineers, State Department of Education personnel.
heads of departments of industrial education in colleges and universities.
local industrial advisory committees, or others with specialknowledge 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.

I. Areas of instruction to be offered

2. Ages and grade levels of students

34
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3. Predicted enrollment

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.

1. Secure 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 available for instruction. theages and grade
kvels of students, and the size and number of classes.

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

5. Prepare preliminary specifications in the form of a check list,

6. Visit established well-planned facilities in other schools for the
purpose of seeing 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 appropriate 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 preliminary conference with the State Supervisor of Indus-
trial Arts, the State department architect and the designated
building architect to discuss such things as educational activities,
standards. building design. space considerations. and cost
limitations.

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

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

10. Prepare a 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.

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

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

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

04'
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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.

Clam 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
there are 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 area in which he is to participate. Student rotation from area to
area within the class should be made in accordance with the time alloted. A
plan of this type is used primarily in the multi-field laboratory.

Student Forms and Records

Efficient laboratory organization and administration are impossible
without the use of records and at least 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.)

0 .4
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Student Plan Sheet

Planning is one of the most educationally worthwhile activities that
can be carried on in the industrial arts class. A standard form will facilitate
the preparation, checking, and use of the activity plans. The gathering of
information, sketching, estimating, and planning the procedure to follow
and which tools and equipment are to he 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
each 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. (See Appendix (.)

Inventory Records

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

Equipment inventories are hest made by separating tools and
machines into separate subject area groups woodworking. metal-
working, etc. At the beginning and close of each school year 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 area groups. These
inventories should he of the perpetual type. Once such inventories arc 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 year, assist in justifying needed supplies
and essential replacement of equipment. and provide the school authori-
ties with factual information as to the amount and condition of the shop
equipment.
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Methods of Instruction

CL us 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 every pupil at a time when he can definitely associate it with
the project, individual instruction must be practiced. This can be accom-
plished through a systematic use 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 eliminates the element of doubt on the part
of the student as to whether or pot the job can be done. It also increases his
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desire to emulate the instructor's performance and 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 a small 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 give 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 carefully
in advance and presented at a time when the students are ready for it. The
students should immediately have an opportunity to apply the principles
involved in the demonstration. If too much related information
accompanies a demonstration, its value will he lost. The teacher should
follow his demonstration by close observation 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 in a number of industrial areas be in progress at
the same time. This condition defeats the possibility of the teacher's giving
the necessary individual attention and instruction to each 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 minimum teacher
instruction. This serves to increase the pupil's sense of responsibility and
self-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 I.)

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
resourcefulness of the teacher.

40
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In any event, related information in appropriate 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 makin." Rather, project construction is a means by
which the objectives of industrial 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.

BEST COPY AVAILABLE

'p
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IR.
Rotated instruction is an important phase of all industrial arts courses.

7

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.
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Safety and First Aid

The teaching of safety and instilling safety habits in students is a major
responsibility of the industrial arts teacher. 1'o prevent accidents, it is
imperative that adequate supervision he maintained at all times. It is neces-
sary that the teacher give adequate machine operating instructions to all

BEST COPY AVM

Satcty instructions are a vital part of all machine demonstrations.

students permitted to use machines; provide safety guards fora!! 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 a machine: forbid horseplay in all areas of the laboratory; and
encourage the wearing of suita He clothing for safe operation of machinery.
In every industrial arts laboratory a first aid kit containing the following
items should he available at all times: hand aids, cotton halls. merthiolate.
adhesive tape. disinfectant. gauge. and eye wash. First aid supplies should
he under the direct control of the teacher and should have a 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 each 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 occur. Together
they should agree on a plan of procedure to follow in the event of an aeci-

42 49



dent resulting in an injury within the laboratory. In cases where a school
nurse or a first aid station is available. the industrial arts teacher should
coordinate his efforts with theirs.

The instructor should not kliN e t he classroom except in an emergency.
If he should ha% e to he out, power to all machines should he turned off so
that they cannot be operated during his absence.

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

Conditions of the Room and Equipment

Overcrowded conditions

Poor housekeeping
Dull tools and machines

Unguarded belts. pulleys. gears. leadscrews.
cutters. switches. etc.

Failure to use pushers. jigs. or guards

Improper location of machines

Poor lighting

Lack of storage space

Inadequate eye protection

Inefficient Instruction

Lack 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 I'm measuring informational
achievement in industrial arts is the objective test. This type of test enables
the teacher to cover a wide range of material in a minimum amount of time
and can be easily administered and scored without involving the personal
judgment of the teacher. However. the alert teacher will at all times make
an effort to allow the student to express himself in writing by giving a small
percentage of discussion questions. Performance tests also have value is
the industrial arts program.
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Doily Class Procedure

The teacher should establish some definite procedure for the students
to follow each day in the class. A sheet containing t his 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 need 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 inefficiency. Inoperative tools and equipment should be put into
storage until they have been repaired.
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CHAPTER V

TYPICAL COURSE OUTLINES

The following course outlines and lists of suggested projects are
:signed to cover four areas of teaching. These areas arc industrial crafts.
nulti-field concept, major-field concept, and mechanical drawing. As
-dicated in Chapter II. the industrial crafts area is developed foruse in the

ower level of the junior high school or lower high school grades, and the
najor-field area for the high school grades. Since the time alloted for each
trait is flexible. particularly in the industrial crafts area and the multi-field
--;boratory. no attempt has been made to present a detailed outline of
.ontent or projects for the various units to he 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 reference books
re available from the office of the State Supervisor.

Industrial Crafts

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

Ceramics

A. Course content

I. History. development, and uses of ceramics

2. Occupational opportunities and information

3. Sources of clay

4. Preparation of clay

5. Forming

6. Drying and firing

7. Glazing

S. Finishing

B. Typical activities

I. Jars

2. Ash trays

3, Figurines

4. Table lamps
.4
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II. Woodcrafts

A. Course content

1. History and development of woodcrafts

2. Areas of instruction in woodcrafts

3. Related areas of study

4. Materials for woodcrafts

5. Tools and supplies

6. Cutting and shaping operations

7. Staining, sealing, and finishing

B. Typical activities

1. Animal figures

2. Models

Ill. Art Metal

A. Course content

I. Historical background of the art metal craft

2. Occupational opportunities and information

3. Supplies and materials

4. Planning and layout

5. Cutting materials

6. Shaping and forming

7. Assembling and polishing

B. Typical activities

I. Free-form candy dish

2. Utility tray

3. Mint dish

4. Label pin

IV. Mosaics

A. Course content

I. History and development of mosaic arts

2. Occupational opportunities and information

3. Supplies and materials

4. Tools

5. Operations
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B. Typical activities

I. Wall plaques

2. Figure coating

3. Three-dimensional pictures

4. Trays

V. Graphic Arts

A. Course content

I. History of the graphic arts industries

2. Occupational opportunities and information

3. "Fools and supplies

4. Blueprinting

5. Designing with cutouts

6. Making items with stencils

7. Printing with a hectograph

8. Printing with a mimeograph

9. Linoleum block carving and printing

10. Silk screen printing

11. Printing with stamps and types

B. Typical activities

1. Make a blueprint from tracing

2. Cut a film for screen printing

3. Picture prints

4. Place cards

VI. Plastics

A. Course content

I. History and development of plastics

2. Occupational opportunities and information

3. Types and classification of plastics

4. Layout and transferring designs

5. Cutting and shaping

6. Drilling. tapping. and threading holes

7. Buffing and polishing

8. Surface decorations:...::....4.'
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9, Methods of forming

10. Carving and engraving

11. Assembling

12. Coloring

13. Casting plastics

14. fiber glass

K. Typical activities

I. laminated box
2. PM-up lamp

3, Serving may

4. Clock

VII. Leather
A. Course content

I. History and manufacture of leather

2. Occupational opportunities and information

3. '1 uols and supplies

4, Craft leathers

S. Storing and caring for leathers

b. Designing and template making

7. laying out and cutting leathers

$. Preparing leather for tooling and carving

9. Transferring designs to leather

10. 1 ooling and modeling designs on leather

II. Stamping and carving

12. Punching holes in leather

13. Assembling projects

14. Cleaning leathers

15. Finishing

B. Typical actisities

I. Billfold

2. Coin purse

3. Belt

4. Arrow quiver



Multi-Fidd Laboratory

The multi-field laboratory provides pupil experiences 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 rotation of the units of the multi-field labora-
tory, not necessarily the ones given in the example, is given in Appendix A.
The selection of areas to be included in the multi-field laboratory should be
considered carefully as an initial step in planning the program.

The orientation period should include sonic sketching. planning and
drawing; safety p;-,:ctices; explanations of rotation charts, tool checking
processes, and clean-up duties; and student evaluation and grade assign-
ments. as well as an example to each student as to their purpose for taking
industrial arts.

Sketches or drawings should he made of all projects to be worked on
the students, and these sketches should he checked and approved by the

instructor before the student begins the actual work.

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

t. Basic Electricity-Electronics

A. Course content

1. 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 magnetism

9. 'types of electricity

10. Sources of electricity

II. Electrical circuits

12. the flow of electricity aiitf conducting materials

13. Introduction to electronics
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14. Communications

15. Control devices

Ifs. kleasuring instruments

17. Safety devices

B. I ypical activities

1. Electric motor

2. Transformer

3. Hot plate

4. Basic receiver

5. Continuity tester

11. Woods

c'ur'e content

I. Survey of the wood industr

1. Rclatcd information in ifiL w000d industr

Occupational opportunities and information

4. Safett instructions

5 1.aing out
Es. Cutting

7 Shaping

S. Joint construction

1. Smoothing

10. Asseinhiing %kith hondii4 agoith and fiv.tenei.s

I . Staining. sealine. anti finiInng

12. Polishing, wood %Ljrfaces

1.4 introduction to power took ,and machinery

R. pica! ;:iCti\ ItieS

I t .urinated triv

2 Glin rack

3. Boat paddle

4 Wilicr

III. Mechanical Drawing and Planning

fit stoi Y and dcclopment of nidiiiniL.al drawing

2. capational oppoininitics ;Ind inlcTiIrtatiotl
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3. Supplies and equipment

4. Manipulative skills

5. Lettering

Orthographical projection principle

7. Sketching

N. Reproduction of drawings

B. Typical activities

1. Lettering plates

2. Sketching plate

3. Projection practice

Iv. Home Mechanics
A. Course content

E. Reading a working drawing

2. Care and use of common household took

3. Application of paint and other finishes

4. Removing ['int and other finishes

5. Preparing materials for refinishing

(. Repair of screen and windows

7, Door maintenance and repair

8, Simple electrical maintenance

9. Elementary appliance repair

10. Basic plumbing maintenance and repair

I. Care of yard and garden equipment

12. Bicycle maintenance

13. First aid

14, Fire prevention and control

15. Safety at home

16. look and equipment for the home
B. typical actisities

1. Faucet repairs

2. Replacement of plugs and cords on electrical gatigcts

3. Replacement of windowpanes

4. Refinishing furniture
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V. Metals

A. Course content

1. History and development of metals and the metals industry

2. Occupational opportunities and information

3. Selecting and planning metals activities

4. Selection and care of materials

S. Tools and equipment

6. Cutting and filing

7. Bending and forming

8. Taps and dies

9. Metal spinning

10. Making castings

Heat treating

12. Decorating. polishing, and finishing metal surfaces

13. Ornamental iron work

14. Sheet metal work

15. Introduction to machine tools

16. Introduction to welding

17. Safety

B. Typical activities

I. Wall lamp

2. Mailbox post and hanger

3. Cold chisel

4. Tackle box

5. Duct construction

VI. Power Technology

A. Course content

1. History and development of mechanical power

2. Occupational opportunities and information

3. Safety practices

4. Tools and equipment

S. Power measures

6. Power transmissions

7. Fuels and lubricants
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8. Steam engines

9. Internal combustion engines

10. Atomic and solar energy

11. Hydraulics and pneumatics

B. Typical activities

1. Check and adjust small gas engines

2. Disassemble and reassemble small gas engines

Major-Field Concept

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

The sample course outline represents only one of the five major multi-
field courses which areas follows: Applied Electricity-Electronics. 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.

E. Applied Electricity-Electronics

A. Course content

I. Historical developments

2 Occupational information

3. Safety practices

4. Terminology

5. Tools and equipment

6. Electron theory

7. Insulator and conductors

8. Electrical circuits

9. Types of electricity

10, Magnetism

I I. Sources of electromotive force

12. Measuring and computing electrical units

13. Uses of electromotive force
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14. Practical applications of electricity-electronics

IS. House wiring and appliance repair

16. Electron tube and applications

11. Semiconductors and applications

IS. Transistors and applications

19. Communications

H. Typical activities

I. Loudspeaker

2. Hi-Fi amplifier

3. Loudspeaker radio

4. Power supply unit

II. it leebanical Drawing

A. Course Content

. History and development of mechanical drawing

2. Occupational opportunities and information

3. Supplies and equipment

4. Geometrical construction

5. Theory of shape description

6. klultiview projection

7, Sectional views

S. Auxiliary views

9. Revolutions

10. Dimensioning

11. .1-treads and fasteners

12. Design and working drawings

13. Oblique projections

14. Perspecties

15. Intersections and developments

H. Typical activities

1. Problem solutions in various areas

2. Drawings of various types

6t
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CHAPTER VI

INTRODUCTION TO MODERN INDUSTRIAL PROCEDURLS

Developing in each 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 organisation, raise
necessary capital through the sale of stock, design and manufacture a
product by means of mass production techniques. advertise and sell the
product. declare a profit or loss to the stockholders, and final terminate
the corporation. Simultaneously while these activities arc being carried on
in the laboratory, the students are engaged in classroom studies about
industry and the free enterprise system tinder which it operates.

BEST IVY AVAILABLE

An orientation to modern incluiarriti procedure. flItNt he Fiten to the clay. h% Mt:
teacher athisitf.

It is recommended that this approach to learning about industr he
used in the latter part of a basic course in industrial arts. or it could encom-
pass a full semester if the student has an opportunity to take tto years of
industrial arts. Any typical schoytiitdustrial arts laboratory tall serge for
teaching a unit on modern industrial procedures.

55 G:



I his approach to teaching industrial arts will he discussed under the
t011owing seven headings: Organi/ing the Student Corporation. Research-
ing and lh"signing the Produo. financing, Manufacturing the Product.
Distributing the Product. Terminating the Corporation. and Evaluating
the Learning Experience.

Organizing the Student ('urporatkm

The students forma corporate type of business by each purchasing one
share of stock in the corporation. t It is suggested that each share of stock be
priced at SIM). This figure can he adjusted, however, to meet local school
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 in its treasury. A name for the corporation is selected by majority
vote. Officers are elected to fill key positions in the corporation.

The 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
t

41,

(iciest spealLets in proide assistance in solmg problems tacmg our student
4:4ft ift)lat 14411.

l'he engineering department is responsible for constructing a proto-
type of the product to be mantanctured. preparing required working
drawings. and designing and building any jigs or fixtures needed by the
production department.
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As the name implies, the production department is responsible for all
aspects of manufacturing the product.

The sales department 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 he
profitable, the product selected must sell. The entire class should, there-
fore, he involved in its 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 research should be made of these
ideas. Market surveys can give information about selling price, color
preferences, 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.

BEST COPY AVAILABLE
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the entire class should he invok ed in the selection of the product to tw
nutnufactured.



Ehsancing

Once the product that will he manufactured is known, a cost analysis is
made to determine the expense in producing and distributing the protium
This figure. multiplied by the number of units to he manufactured,
determines the total manufacturing and distribution costs. If 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
friends and parents at the same price per share as was the common stock.
I hese stockholders will share equally in whatever profits arc made by the
corporation.

An alternate method of financing this student endeavor, which eli-
minates the sale of stock, is taking advanced orders for the product. this
reauires making several products to use as samples to show prospective
customers. After orders are received. plans are made to produce the units
needed to till the orders.

Manufacturing the Product

Before manufacturing can begin. a prototype of the product must be
built. this is done by the engineering department which will also make
working drawings of all parts of the product.

BEST CCPY AVAILABLE
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In planning for production an analysis of operations is made. plans are
made concerning how the work will he routed during the manufacturing
process, inspection procedures arc determined, and the work force is
trained. The vice president of production may appoint individuals to serve
as safety director, time and mot ion director, quality control director, train-
ing director, and in other positions to assure that the production process
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 have some
job to perform on the production or assembly line. To add realism to the
experience, class members may he paid a small wage for their production
efforts. The hoard of directors must determine the amount of wages to be
paid. Mass production techniques 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 a single unit.
as used in the industrial arts project method, only partially teaches this.
When making a single unit an error in sequential planning may result in
little motet han minor frustration. However, in mass production an error in
planning is multiplied many times and 4.an be disastrous. Therefore. the
production aspect of this experience provides a realistic opportunity to
employ careful and detailed planning for the production cycle.

In a mass production operation a single unnecessary motion by a
worker is multiplied by the number of production units he works on each
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 efficiency of each worker. fhis
responsibility would include:

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

2. Avoiding unnecessary lifting and setting down. Throughout the
production process materials should he kept at working level
(usually bench height) whenever possible. Wheeled materials
curts arc desirable.

3. Making use of whatever special tools may be appropriate to faci-
litate production. This may require designing and constructing
jigs or fixtures.
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During the time that the class is engaged in the production process,
visitation should be encouraged from other students. teachers, and parents.
Invitations might even be sent to industrial and twsin4.1%-minded people of
the community, for such an activity can create interest beyond the limits of
the class 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.

REST COPY AVAILABLE
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Posters arc rtlective mulls of advertising the company product,

A sales campaign is not a haphazard activity. It requires detailed
planning early in the corporation's life. A careful campaign may make the
difference between financial success and 'allure of the corporation. The
type of manufactured product will suggest the sales approach to be used. A
low-cost item may sell best to other students within the school. A more
expensive item may sell better to parents and other adults. Some items may
be sold in business areas and by door-to-door salesmen (subject to school
and municipal approval).



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

Terminally* the C'orporation

At the end of the project the student corporation is dissolved. this
involves converting the corporation asset; i:ito cash (selling all incom-
pktcd products and materials) and determining what profits have been
earned. The stock certificates arc recalled and the dividends that have been
made are divided equally among the stockholders. The student corporation
no longer exists.

COPY MI

ar

. ~1011.111,1111%.
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Piidenti checks hould he prepored prior to the meeting it dissohe the corporation.

Evaluating the Learning Experience

A follow-up discussion of the organisation. 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. fie
should discuss his difficulties, his likes and dislikes. the relationship of his
job to the total operation. and the education needed to assume such
responsibilities in a real industry.



l'he discussion should identify problems that developed during the
operation of the corporation. Possible solutions to these problems or ug-
gestion.s 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
arc 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-field laboratory.

It is suggested that school authorities preparing lists of tools and
equipment be alert when specifying items for competitive bids. Carefully
written specifications must he included to insure good quality tools aiid
equipment. An equipment list with more detailed specifications may be
obtained from the office of the State Supervisor of Industrial Arts.

MECDANit('AL t)RAWING

Equipment for combination and Unit Course

Description Quantity

Chalkboard Set. complete with compass, .1-square.
straight edge. protractor and wail& t set

Drawing Hoard, 124" x 24'
(rasing Shield 24

Irregular Curve.
Paper Cutter. 24" 1

Pencil Sharpener. sell feeder. draftsman
Protractor. degrees. semi-circular

solid square edge 14

Seale. architect's 12-, engine diyidd 24

I riangle. lit" 24

Iriangte. 45" lc 45". ur 24

1-Square, 24' 24

Drafting Storage Cabinet 1

Drawing lahk. student's 24

Drawing and Demonstration !able. instructor's 1

Uahinet. 4 drawer, legal siie with lock
General StOGige Cabinet 1

Stools tor Drawing 1 allies. adjustable heights
from 18- to 27- 24

leacher's adjustable upholstered chair with
ring footrest, adjustment from 20- to 25- 1

Draftsman Duster Brush 24

Paper Shears. 10" 1

74
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Optional equipment for unit course:
Drawing Set 24

Lettering Set 4
Malting Machine. board coxerage.28" x 40" 24

Whiteprinter and Developer Combination.
42' capacity 1

ELECTRICITY-ELECTRONICS

Hand Took sad Testing Equipment

Description Quantity
MaJor-Field

Laboratory Laboratory

&t. sager, 1/4"-I" x 16ths 0 1 set

Blades, hack saw. 12". HS: 18 T 241 0 1 dor,
Brace, 10 ". open 41i1Chel 0 2

Buzzers 6

Capacitance Tester, wired, 0

C-Clamp: 6" 0 4 each

Chisel. wood:

1/2". "4". 1 each

Cold Chisels:
!/1" 0 I each

Combination Box and Open End
Wrenches, set of 11, Y. -I" 0 I set

Combination India Oil Stone.
6" x x o 1

Compass. huntsman 1 4

Conduit Bender:
14- I each I each

Countersink, rose. Y..". brace 0 I

Crimper Cutter 2 4

Dividers. wing. r 0 2

Drill S S Jobbers type.
I , 16--t . 4" x 64ths I set 2 sets

End Slipper. 6' 0 1

Extension Cord. heavy. 25' 1
/a

File. auger bit. r 0 2

File Card 0 4

Fite Handles. assorted sizes 0 1 doz.

File, mill, bastard cut, 10- 0 2

File. round. metal. 10' 0 2

Fik. round, wood, bastard cut. 10' 0 2

File. wxxi. cabinet. 10". halt round (1 2

Galvanometer. 50-0-50w-ilk. 21/2" 1 2

Hammer, ball pain, 8 oz., 12 or. 0 1 each

Hammer, nail. 13 oz. 2 4

Hammer, soft face. 8 oz., resilient celluloid 0 1

Hand Drill. 3 18- cap. # - I 2
r 1.

Poi r- A-5



Headplume. double 1 2

Hexnut Driver I set 2 sets

Knife. Sloyd 4 8

Magnets. bar. 2. permanent I set 2 sets

Magnets. lab set 1 vet 2 sets

Malket. rubber, 20 or. 0 1

Mats, rubber. for test bench I 2

Nail Set: I'32, 3 32* 0 2

Needle Files. I2-6 tong I 1

20.000 Ohms Volt Muhimeter, wired 0 2

Otocilloscopc. 5. wired 0 1

Plane. block. 6" 0 2

Pliers. 61/2. electrician's sidecutting 2 4

fliers. N'ri". lineman 2 4

Pliers, 6", needlenose with cutter 2 4

Pliers. 6". oblique 2 4

Punch, center. IA- x 4" 0 1

l'unch. drive-pen. VP1' 0 1

k i% et Set, 12 Oi. 0 1

Rule, bench. 24" 2 4

Rule, 6', folding with brass slide 2 4

Saw, back. 14" 0 2

Saw. compass. 12" 0 1

Saw, coping. 61/2" 0 1

Saw, efl/WilAti. hand, 22". 10 pi. 0 1

Saw, hack, adjustable. 10-. 12" 0 2

Saw, rip. hand. 26". 51/2pt 0 1

Screwdriver. electrician's, 8" 6 10

S4' :rewdri%er. offset. 4". 9 32- tir. I 1

Screwdriver, Phillips:
So. 4, No. 5-9. No. 10-16 I each 2 each

Signal Generator. wired 0 1

Signal Tracer. wired 0 1

Snips. aviation, let and right, 10" 0 2

Snips, tinner's r cut 0 2

Soldering, Copper, electric. 61/2".

3 16" tip. 25 watts 1 3

Soldering (itin I 4

Square. aluminum, body 24" x 2".
longue 16" x 11/2- 0 1

Square. combination try. 12" 0 3

Square. try. 10" 0 2

Tap and Die Set. includes NC and NE 0 I set

tester. electric circuit 2 6

lest leads 1 4

I ransformer. doorbell, 110 120 volt
primary. 10V secondary 6 12

I ube Fester. wired 0 1

X'aiuum Tube Voltmeter. wired 0 I

t. . 16 A-6



Voltmeter-Ammeter Combination
0-25 amps AC 0-125/250 VAC
0-50 amps AC 0-150600 VAC I each 0

Wire Cause f 2
Wrench. adjustable; 4". 8" I rash 2 each
Wrench, Allen type I set 2 sets

WOODS

Head Tools

Description Quantity
Muki-Field Majorfiekl
Laboratory Laboratory

Awl, %enrich. 6' 3 3

Beach Stops. T-shape 4

Hit Auger. %%1" x 16ths 1 set 2 sets
Brace. 10". open ratchet 2 4

Burnisher. 41/2" blade 1 2
Caliper. 6-. I.S. solid nut 3

Caliper. 6. 0, S. solid nut
Chisel. pocket type:

2 each 4

I 1/4-

each

1 web 2 each
Chisel. wood turning:

1" skew

1i," skew

Vi" gouge

gouge

rd. nose
17.7 spear point

1,,Y parting set 3 sets
C-Clamr.

4"
6" 4 $ eacheach

Clamp. 1-bar:
30"

48 4 each' It/each
Clamp. hand: Length Jaw Opening

12" 81/;"

14" 10"

10 eachlb" 12" 4 each
('lamp. miter frame. 24" capat y 3

Countersink. rose, Vs". brace 1 2

Pa. b-N
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Divider. wing:
6'
8" I each 2 each

Dowding Jig. 3i 16"-I / 2" guides 1 1

S, S. Jobber's type.
1 16-.1, x 64ths 1 set 3 Sets

Drill.11uted, I 16"-11:16"(set 1 set 2 sets

trill. hand. %." capacity 2 4

EXprillgiati 2

Fik Card. steel back frame 1

File Auger Bit. 7" f 3

File. cabinet. hall round: 10". 12" 2 each 6 each

File. saw. slim taper. 7" 2 3

Fik. saw. extra slim taper. 7" 2 3

File. Mill. bastard cut. 10" 2 3

Fite. flat wood, 10" 2 4

File. round wood. bastard cut, 10" 2 4

File. half round wood. 10', bastard cut 2 4

Handles. tile. assorted sires 2 dot. 4 dor.

(Iouge. auger hit 1 2

Gouge. marking 2 6

Hits. gimlet. assorted sires 5 5

Class Cutter 2 2

Gouge. outside ground with handle
I 2

1 2

() 2

2

2

(kluge. inside ground. with handle:

I I/,," I well 2 each

Hammer. nail: I I or.. 16 or. 2 each 4 each

Hammer. tack. 5 or. I 2

Hammer. upholsterer's. 7 iv. 1 2

Hatchet. half. 3'4,-

Knife. Sloyd. blade
Knife. putty. elastic blade. 3`"
1.evel. carpenters. hardwood.

I level and I plumb. 24'
Mallet. carpenter's 2V!" x 3- x 5" 4 Zi

Nail Set. sites. 1 32". 3 32- I each 3 each

Oiler. 13 pt.. straight spout I 2

Plane. Hock. 6"
Plane. smooth. 8'
Plane. jack 14" 2

Pliers. combination. ...... , , . 4

i'S A-14



Rape, half round, 10", bastard 2 4
Rule, bench. 24" x Ph" maple 6 12

Rule, folding, 6', brass slide 2 6
Saw Clamp. 91/2" 1 1

Saw, coping, ai" 4 4
Saw, compass. 2

Saw, back. IV 4

Saw, crosscut. band, 22". 10 pt. 2 4
Saw. rip, Wad. 26% 5 pt. 2 4
Saw, sct (for hand saws) 1 1

Saw, miter box. ra. x 5" 1 1

Scapa-. cabinet, 2%" x 111/2" 1 4
Scraper, band. 3" x 4 8
Screwdriver, standard:

3° 1 2

4" 1 2

6" 2 4
12"

Screwdriver. Phillips:
No. 4
No. 5-9

No. 10-16 I each :4 each

Screwdriver Bits. ' t 2

Spoke Shave. 10" x 21/4" 1 4
Square. carpenter's. aluminum.

body 24" x tongue 16" x 11/2" 2 4

Square. combination try, 12" 3 6

Square. try:
10" 4 10

8- 0 2

0 2

Stone. India Combination Oil. 6- x x 1- I 4

Stone. slip, medium, 41/".- x I x 1/4- x 1, 16" I 2

Surfome. plane type 0 4
Surform. file type 0 4

T-Bevel. sliding. 10" 1 4
Wrecking Bar t 2

Wrench. adjustable: 6". 10" 1 each 2 each

Wrench, Allen type I set 2 sets

Woodcarving Set 2 sets I set

WOODS

Power Toots
Description Quantity

Major -Plod
Laboratory Laboratory

Drill Press, 15" floor model
Grinder. 7'. complete with pedestal 0

3 A-9



Jointer. r I 1

Lathe, wood, tr swing. complete with sicsessories 1 3

Planer, ir I I

Sander. Brit. 4* is 24" 0 1

Sander, belt and disc cornbismuion 1 1

Sander, rinishins. "if"' orbital action 0 2

Saw. Enact, 14° 1 1

Saw. blades and dodo heads for 10" 1 set I set

Saw. scroll. 24' 1 2

Saw, tit*. 10' 1 1

Shaper, wood, complete with accessories 0 I

Shield, safety eye. 6' visor type I 3

WOODS

Reeds's

Description Quantity
Muni-Field Major.Field
Laboratory Labotatory

(flue and Stain Bench I 1

Workbench, 64' x 54" x 21/4". 32" high, each complete with
4 woodworking vises 2 9

METALS

Hand Tools

Description Quantity
Major.-Field

Laboratory Laboratory

Bending Jig. metal. capacity 1/2' x r 1 2

Blades- icivckr's saw, 5' 2 dot. 4 doz.

upc 2

cold:

I" I cacti 2 each

t'hiscl. diamond point. 1/4" 1 2

Chisel. round nose. 1/4- 1 2

Countersink. 14.". HS stet! 2 4

INviders. wing type. r 2

Und Nipper. 6- I 3

81 A-10



File Cards 6 12

File. ha/( round, bastard, 10" 2

Hie. handles. assorted silts 1 doe. 3 do,.
File, round bastard:

it* 2 4

10" 1 4

File, mill bastard:
S' 2 4

10" s 6
12' 1 4

Gast. center 0
Gage, sheet metal I 2

Goggles. dear 4 6

Grinding Wheel Dresser 1 2

Groover, hand:
3/ 8°

Si 16'
7/ 32" 1 each 4 cub

Hack Saw, adjustable i 6

Hack Saw Blades. 12° HS.

24-I

Handy Simmer:
x 31/42"

6'4"x 101/4'
Hammer, ball pein:

4 or
8 or

i dor,
each

1 each

1

4

6 due.

each

2 each

3

16 or

32 of. 0 2

Hammer, blacksmith's. 40 or. 0 1

Hammer, nuts:knell forming with handle 4 4

Hammer, rawhide. 71/2 oz. I 3

Hammer, riveting. 12 or. 1 3

Hammer, setting, 12 at, 2 3

Mallet. rubber. Al oz. I 3

Mallet. sinner's. 21/2' x 6" 1 6
Melting ladle, 6" t 1

Metal Punch it 1 3

Micrometer, 0-1" 1 3

Oikr, bench. 5* spout I 2

Pliers, combination, r 2 4

Pliers. needle now, 6". no cutter 1

Pliers. vide cutting. 6" 1 3

Punch, center, 11/2" x I 4
Punch. hollow. I', 11/4 ". 11/2" I sct.' 2 sets

Punch. pin. '%' x 1 set 2 sets
Punch. prick, X 5' I 3

Punch. taper. litr. 1,4" 1 set 2 sets



kiwi Set, aims S. b. 4. 2 1 set 2 sets

SAW Frame. je'weler's 5" deep, 5" saw 2 2

Scratch Awl, 6' 6 10

Screwdriver. Phillips:
No. 4
No. 5-9

. No. 10-16
Na. Itt-up 0 I each
Screwdriver. 4", 6". 8`, 12* U 1 each

Shield. Ow. type, 6" i 6

Snips. aviation. kft and right. 10" i each 6 each

Snips, tinnefs. 3- cut 3

Soldering Copper, I lb. with handle 2 4
Square. aluminum. body 24" x 2-. tongue 16" x 11/2" 2 4
Square, aluminum. body 12" x 11/1", tongue 8" x r 2 6

Square. combination. 12% with
square and center head 2 4

lap and Die. NC and NI' t set i set

each each

Tongs, curvtd 1/:.* lip a

Tow. pd. 24-
Tongs, straight lip. 20'. 1/2". lip 0

Vise, drill press 1

Wrench. adjustable: 4'. 8" t each t each
Wrench. (combination box and open cud.

V-1". set of 11 I set I so

METALS

Madams Mad Equipment

Description Quantity
MwitI -t' lei/ MbborFkki
Laboratory Laboratory

Adjudatbk Bar Folder. 20"
Anvil
Bender. 12" cap.. complete with accessories 0 1

Box and Pan Brake. 24'
Combination Rotary Machine.

complete with accessories U 1

13rill. electric hand. '4" capacity
Drill Press 15" 0 1

Electric Arc Welder I 2
Furnace. heat treating 0

Furnace. soldering I 1

Grinder-Buffer Combination
Cirinder. electric 7". pedestal type
Hack Saw. metal cutting

At -12 sco dr



Helmets, welding s 4

Metal Lathe. 10" complete with accessories 1 2

Milling Machine. horirontaL
tunplete with accessories 0 I

Shears, cut-off, If, p. cap. 0 I

Slip Roll. 24" I I

Spat Welder 0 1

Squaring Shears. foot type 0 I

Stair. beaktiorn. In" 1 2

Stake. bevel edge square. Vg x 41/2" 1 I

Stake. blowbont 27" 1 1

Stake. cooductur. 2N" I I

Stake. hollow mandrel. 40 * I I

Stake needle case, 181/2" I I

Welding and Cutting Outfit 1 I

METALS

Rendre%

Daseription Quantity
Multi-Fkld Major-Fleld
Laboratory Laboratory

Machine knelt. 60" x 40* x high 0

Soldering Bench. x 24" x 1/4. 32- high .. . I

Stake lknch. 96" x 40 1 214. 32- high

Workbench. 64" x 54" x :12" high
complete with 4 woodworking is each I 4

Workbench. 64 x 54" x 21/4% 32- high. complete with
4 rtlaehinist's vises each I 4

POWER MECHANICS

Hand Taub

Description Quantity
Major-Field

Laboratory laboratory
Bar. pry
Bits. twist drill. H.S.. 1 16--I 2" x 12nds 0 I set

C-Clamps: 6. 8- 0 4 each

Chisel. cold: 1/2. 1/2. '1/4" I each 2 each

Drill. electric hand, '4" rapacity 0

Extractors. screw. set of 5 I set I set
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fecter Gauges I set 2 sets

1114. Ilat, double cut. 6". 10" I each 2 each

file. milt. huslard cut. 6. 10- I each 2 rata
file. round. metal, hastard cut. 10" I 2

14111: 5'. 6" I cash 2 each

I ly wheel Holder I 2

flywheel Puller I 2

flack Saw. isaIjuslitbk 0 2

Hammcr. hall pein. 12 or.. 16 or. 1 each 2 each

Hammer. Itta5A, 2

Impact Nuts 2 4

Mallet. rawhids. I 2

Nfallet. rubber. 20 ot. 1

Piston Ring Compressor 2 4

Inlet.. combination, t4" 2 4

libels. diagonal. 6" 2

Mier*. nett"- nose. without cutter. 6 2 4

Pliers. snap ring I set 2 sets

Plias. fru Arc 1 2

Pliers. vise grip. 7. IV opening 1 2

watcrpump I 2

Punch, center. 4. 3 32" point 1 2

Punch. pin. tr. sues: 'Ai-. ¼ I each 2 each

Screwdriver. offset: 3". 4. 5. 6' I each 2 each

Screwdriver. Phillips;
No 4
No. 5.9
No 19-16
No Is-larger I each 2 each

Sclotdmcr. standard:
4. 6. 8. 12" I each 2 each

Jin Snip. aviation. left and right 0 I each

akc Ciaide Reamers I 2

Valve Scat Cutter 2

Valve Spring Compressor
tench. adjustable: 4'. r I each 2 each

Wrench. Allen I set 2 sets

Wrench. combination. ". set of II I set 3 sets

Wrench. pipe. 12' I 2

Wrench. socket set. 1/2" square drive I set 2 sets

Wrench, socket set. ',Y` drive I set 2 sets

Wrench, spark plug. socket 1 set 2 sets

Wrench. torque. 0-100 ft. th. capacity 1 2
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POWER MECHANICS

Etinipasent

Description Quantity
Major-Field

Laboratory Laboratory
cod Condensot Magnets
Compression Tester 1

Small Engint Tachometer
Swivel tic Vise
1 ea Stand

POWER MECHANICS

Resicises

Vecchione*, Quantity
Maior-Ficid

1.111,eratecy laboratory
Power Mechanics Bench,

x ZS" 36'
Power Mechanics Vest Bench.

6" x 28" x 11/4", J2" high. with storage

INDUSTRIAL CRAFTS

Leatherworking FAiuipossent

$

13tscription Quantity
for

laboratory
Awl. automatic
Awl. scratch. 2"
RAMC Eolder. 6" 2

Carving Fools. Ilk stamps. assorted I sct

Compass. leather

Creaser. edge: No, 1. 3. 5 I each

Drive Punch. round: 13, 12e. 9 16" 1 each

Edger: I'$. 5. 32. 7, 32" leach
Edger, quick cut; If ir. I I(S I each

Embossing Wheel Carriage. complete with S wheels 1

Eyelet *Otter 1

Fid. 21/4 blade

'lead Knife. 41/2- x

Knife. skiving
`f.
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1 acing Pliers. 5 V."

1.eather Shears: X". 10" I each

Modeler. assortment oI 4 4

%la geOt, rawhide 6

Puru:h. resolving. it"
Riseter 5 th". 3 X", 7. th" each

Sine 2

Snap fastener Set
Space Marker, 7"

Square. 12" 1- 7" s r
%tippler

Swivel Cutter: 1/4", 1/4" hl.;%des 3 each

I bonging Chisel:
3 32" single prong
3 32" double prong
3 12" Owe prong
3 32" lour prong
I S" single plonk!
I tt" douhle prong
I X" three prong
1 X" tour prong I each

INDUSTRIAL CRAFTS

Plastic Equipment

fleteriptiun Quiuttity
fur

Major- Field

1:A4watt/el'

A%I.sestoti tames I pair
.oping S4 WS 3

I 1 le "ards 2

des. Hat mail. 6"
Files. rat tail. 6"
1 des, rat tail. itr

ilex, triangle. 6"
1-lesityle Shalt Carving tnot. electric. complete with accessories
fleatmng Oven, portable

Rule. bench. 2

S6
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INDUSTRIAL CRAFTS

t'eramks Equipment

Description Quantity
for

Modal -Field

Laboratory
Kiln. electric. complete with steel fuse
Modeling 'tool. tr. assorted %ct of 12 I iiet
Mold% 1(1

Spray Outfit
Wedging Board 2

INDUSTRIAL CRAFTS

Notches

Descriptkal Qum: lily

for

Laboratory
Angle Steel Stivol. 14- top. 24- high
Craft Unit. 96" x 4l x 2'4% with 12- x 12" center riser. 32' high
Workbench. 64- x 54". x 21/4% 32- high. complete with 2 utility type xises

1

Description

PLANNING AREA
Quantity

Major-Field
laboratory laboratory.

Planning lable. 72- x 42- x I '4". 32" high I 1

Chairs for Manning Table

Description

ADDITIONAI. EQUIPMENT

Quantity
Multi-Field Major -Field
Laboratory Laboratory

Aprons. students' 24 24
Bench Doter. 14" N it
lilackboard, portable I I

Rook Caw I I

Brooms 6 6
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Dust Collector Vacuum C'onthitution I I

Iiling Cabinet I I

I irst Ala 11: it I I

Otlicv lksk I I

I rash Can 2 2
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APPENDIX D

Assistance available from the State Dcpartmzin of ducation:

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

2. Individual twcher conferences to help improve instruction

3. industrial arts equipment and supply lists

4. Listing of State adopted text and reference hooks for industrial arts

5. Mississippi Industrial Arts Teacher Directory

6. Addresses for industrial arts equipment supply houses

7. Addresses for teaching aids and materials

K. Addresses for free 16MM films for industrial arts

9. Addresses for professional journals

10. Addresses for publishing companies

11. Addresses for curriculum guides from other states

12. Addresses for safety aids and teaching materials

13. listing of free loan materials for industrial arts and vocational
education available in the State Department of Education

14. 1.ists of additional related information

L' aJ
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APPENDIX F

Student's Name:
Course
Date Started

STUDEXT JOS PLAN

l'sr lad

Date Completed

INSTAUCTIOSS: Sefore starting any project a Student Job Plan must be
completad and chackod by your instructor.

1. Mame of Project:
2. Nike sketch of project below. NOTE - If detailed drawing is

required, it should be made on separate shoat and staplsd to
the Studant Job Plan.

3.

4.

S.

List machismo and tools required in the construction of the project.

Fill in the following Sill of Materials

No. Pcs. Kind of Mat. Size Dascriiition Approx. Cost

List the Steps of Procedure to follow in construction of the project.

1.

2.

3.

4.

5.

6.

7.

S.
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APPENDIX I

Project Sheet No. C'ourse

Student's Name: Period

You will find many uses for this project either as a child** stool with hack rest or as a
step stool, the completed project can he painted or she !lacked: and. if you wish. decals may he
added.

Direction; stead the entire project sheet and study the drawings so that you will he familiar
with :III details of construction before starting to work. illow the steps of procedure care-
fully and refer to the references noted with each step if you are not familiar with theoperation.

his will save you time and will result in a project for which you can he proud.

4

Specifications: Proiect t iv he con.tructed es! httv pint. it, ht. faocned nsith %;? - I '4m t.
tosi scresi c s,.ert µhere noted tin dray. mg. DosNcl tip '." N. 14' hitch tact I oust: as
civNtred option.it

t

dm 4
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BEST COPY AVAILABLE

Lazes k( Untie* lotatsild la this 11 Italie: In making this project you will hate an of Toil unity
to kart) the new skills listed below and to increase your skills and knowledge% concerning
those with which you are already familiar.

i. Kead a working drawing
2. Make a bill of material
3. Compote emit of a project
4. ticket stock
5. Square stock to dimensions
ft. Inkirge pattern by grid method
7. Lay out and cut irregular shapes
N. lay out and drill holes and countersink
9. Sitsooth surfaces with sandpaper

10. lasten wood using wood screws
II. Apply a finish
12 Apply a decal foptional

Steps of Procedure: ('heck oft each step as completed.

1. Complete a Student Joh Plan and hate awned f instructor
., 2. Secure materials, check and record on Student Shop Card

tat' out and cut all pails to length and width tp. 79t
4. Square sides where needed (p. 921
5. Frilarge pattern for hack rest arms and truce on wood tp. 99)

locate and bore holes in sides and arm% (p. 1051
_ 7, fay out and cut alt irregular shapes (p. 971
. N. Cut dowel rod to length (p. tier

9. Sand all parts of project until smooth tp. 145t
_.10. Assemble stool and hack test separately using %%004 screws tp 1101

__I 1. Apply finish as desired (decal optional) fp. 1441
Assemble hack rest to stool with %101C 110It

__I 3, Apply test of workmanship
14. turn in completed project with Student Job Plan for grading by instructor
__IS. fake completed project. Student Job Man. and Project Sheet home and show your

parents

lest Worintanskip: When you haic completed this ploject. lest you, workfluifo,lop oil ihe
following points before submitting it for a guide.

I. Docs the step stool sit squarely on a flat surface'
2 Does the hack rest turn easily?
3. Are all parts of the project the same we as the dimensions goof

on the drawing?
4, Is the finish smooth and tree of runs''
5. What improvements would you make in gram workmanship it too should

make this same protect again'!

IC grew.:

tironcinan. Chris H and Leiter. John H. General Shop \en t Ink SIctitam,-
Hill Kook Company. WO


