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This study involved an evaluation of basic electricity 

project-construction ideas to determine their suitability for 

classroom use in achieving the objectives of industrial arts. 

Each project-construction idea was also classified by members 

of a jury according to the units of study in basic electricity 

suggested by the Texas Education Agency in Bulletin 615. 

Data for this study were obtained from several sources. 

First, members of a Jury (Jury I) were asked to contribute 

drawings or schematics which would be in keeping with the 

basic electricity fundamentals. Also, a study of the most 

recent books and periodicals in the field was made to deter-

mine the type of project-construction ideas recommended by 

authorities in this area. 

Another Jury (Jury II) was selected to evaluate the 

project-construction ideas through use of the evaluation instru-

ment developed by Philip W. Hansen in a previous study. The 

instrument was devised which enables the jurors to evaluate 

the project-construction ideas based on the objectives of 

industrial arts to ascertain a treatment as "excellent," 

"good," "average," "below average," or "poor." 



Chapter I includes an introduction to the study, a 

statement of the problem, background and significance of the 
* ^ 

study, definition of terms, deliminations of the study, 

related studies, a plan of procedure, and the organization of 

the s tudy. 

Chapter II consists of the selection and classification 

of the project-construction ideas for the subject area of 

basic electricity according to the units of study as suggested 

by the Texas Education Agency. 

Chapter III contains the development of evaluative 

criteria for evaluating basic electricity project-construction 

ideas. 

Chapter IV consists of the evaluation and computation of 

data collected from Jury II. 

Chapter V contains the summary, findings, conclusions, 

and recommendations of the study. 

The following findings are based on the data obtained 

in the study: 

1. No research was found attempting to organize basic 

electricity project-construction ideas according to units of 

study or to evaluate these by evaluative criteria. 

2. Of the eighty-three project-construction ideas 

evaluated, one was rated as being excellent, twelve as good, 

sixty as average and eight as below average in achieving the 

objectives of industrial arts in basic electricity. 



The following conclusion was based upon the findings of 

the study: 

All but seven of the project-construction ideas evaluated 

are suitable for classroom use in achieving the objectives of 

industrial arts. 

The following recommendations are made: 

1. Teachers of electricity should be more aware of the 

requirements of the Texas Education Agency in the selection of 

project-construction ideas. 

2. Teachers should attempt to gather more electricity 

project-construction ideas and to evaluate them on the objec-

tives of industrial arts. 

3. It is suggested that similar studies be made in'the 

area of basic electronics. 

4. Steps should be taken to make this study available to 

teachers of electricity for use as an evaluative source of 

project-construction ideas. 
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CHAPTER I 

INTRODUCTION 

Traditionally, the basic electricity courses of junior 

and senior high schools have been taught in units of instruc-

tion. The methods of presentation used in these units of 

instruction has included lecture, demonstration, experiments, 

and projects. Each of these methods has been intended to 

reinforce the learning accomplished in previous methods. 

Although the first three methods have usually proven 

educationally sound, the fourth is lacking in many respects. 

Therefore, this study will attempt to evaluate project-

construction ideas for each unit of basic electricity in 

keeping with the objectives of industrial arts. The 

project-construction ideas used in this study are evaluated 

through the use of the criteria which Philip W. Hansen (2) 

has developed based on the objectives of industrial arts. 

The project-construction ideas are also classified according 

to the units of study in basic electricity suggested by the 

Texas Education Agency. 

Statement of the Problem 

The problem of this study was to determine the suit-

ability of industrial arts project-construction ideas for 



classroom use in the subject area of basic electricity. In 

order to arrive at satisfactory conclusions relative to 

the problem, it was necessary to seek answers to the fol-

lowing questions: 

1. What project-construction ideas are available for 

use in teaching basic electricity? 

2. Can project-construction ideas be classified 

according to units of instruction in basic electricity? 

3. Are criteria available for use in evaluating basic 

electricity project-construction ideas based on the objec-

tives of industrial arts? 

4. Are the available project-construction ideas suit-

able for classroom use in the area of basic electricity, and 

which ones are most suitable? 

Background and Significance of Study 

In many industrial arts classes the project has become 

the vehicle with which to provide students a working knowl-

edge of tools and to re-emphasize essential informational 

content. Most electricity teachers need interesting project-

construction ideas for experimental purposes and for pupil 

use to implement instruction and class work. Most teachers 

find it difficult to locate project-construction ideas 

that coincide with the objectives of the unit or the desired 

outcome as stated in the objectives of industrial arts (2, p. 18) 

Therefore, it would be very beneficial for teachers to have 



a source book of superior project-construction ideas for 

each unit of basic electricity. 

The project may be used by the teacher in three dif-

ferent methods: (1) assigned, (2) free elective, and (3) 

limited elective, where the student selects a project from a 

number of choices. By the first method the teacher can be. assured 

that all students cover a predetermined series of processes 

and operations (8, p. 147).. This is probably the easiest 

method for the teacher because little preparation is required. 

Also, all students are working at basically the same thing; 

therefore, demonstration can be planned more easily. Many 

times the assigned method is unpopular because it fails to 

meet the individual needs and interests of the students.-

The conscientious industrial arts teacher will wish to con-

sider seriously the limitation of arbitrarily assigned 

projects in line with his objectives before attempting the 

assigned technique (4, p. 149). 

The second division, free elective, is used primarily 

by the inexpereinced teacher. After a few years of experi-

ence, the teacher finds that students have difficulty in 

finding and designing projects that fulfill the objectives 

of the course. This is probably the most popular method 

for the students because it creates interest and allows them 

to build what they need and want. 



The third method, limited elective, is a combination 

of the first two and consists of the teacher selecting 

several projects that coincide with the objectives of that 

unit; the student then selects the project he desires from 

that group. . This method allows for student planning and 

interest. The student should have an opportunity to select 

and construct projects that are within his ability, that 

are related to the course of study, and that can be con-

structed with the tools and equipment in the laboratory 

(1, p. 66). 

This particular study was developed to analyze basic 

electricity project-construction ideas for each unit of 

instruction based on objectives of industrial arts. This 

study should help electricity teachers with the selection 

of project-construction ideas that can be justified. A 

project can be justified only in terms of overall objectives 

of industrial arts (3, p. 223). 

The criteria developed by Hansen (Appendix C) were 

selected and used in this study for the reasons that fol-

low. Since there are many lists of objectives, Hansen, 

with the aid of a jury, developed criteria that can be used 

for all areas of industrial arts. It is assumed that these 

are the most current criteria for evaluating industrial 

arts projects. 



Definition of Terms ... 

For the purpose of this study, it was necessary to 

establish specific meaning for certain terms and phrases. 

They are as follows: 

1. . Project--a vehicle used to motivate interest, 

satisfaction, accomplishment, and learning; a means of 

achieving established objectives (3, p. 221). 

2* Objective--an end toward which efforts are directed 

(7, p. 842). 

3. Suitability--the condition or quality of being 

suitable. This will include project-construction ideas 

receiving a rating of average or above (7, p. 842). 

4. Bulletin 615--A bulletin, Principles and Standards 

for Accrediting Elementary and Secondary Schools and 

Description of Approved Courses Grades 7_-12_, published by 

the Texas Education Agency in October, 1966, describing 

courses approved by the State Board of Education to be 

offered in the public schools of Texas. 

5. Basic electricity, as used in this study, refers to 

the curriculum prescribed in Bulletin 615 for the course in 

general electricity. 

6. Unit-- the quantity of educational instruction usually 

determined by the number of hours of classroom and laboratory 

work (7, p. 1326). 

7. Jury I--as referred to in this study means a selected 

jury of five electricity teachers in the Dallas-Fort Worth area 

who submitted project-construction ideas for this study. 



8. Jury II--as used in this study refers to the selected 

jury of ten electricity teachers in the Dallas-Fort Worth 

area who evaluated the basic electricity project-construction 

ideas based on the objectives of industrial arts. 

9. Common machines--as used in this study refers to the 

machines traditionally found in the industrial arts electricity 

laboratory. 

10. Basic tes t equipment-- as used in this study refers 

to the basic electricity test equipment traditionally found 

in the industrial arts electricity laboratory. 

Deliminations 

For the purpose of this study, the following deliminations 

were imposed: 

1. Ten project-construction ideas from each unit were 

used. 

2. The study was limited to basic electricity. 

3. Project-construction ideas were obtained from five 

electricity teachers in the Dallas-Fort Worth area as well as 

from books and magazines dated 1955-1971. 

4. Members of the jury were selected from electricity 

teachers in the Dallas-Fort Worth area. 

5. Criteria for evaluating the selected project-

construction ideas included the criteria developed in 

Hansen's study. 



Related Studies 

In a search to determine what previous studies have 

been made it was discovered that Hansen (2) conducted a 

study in 1970 of the evaluation of woodworking projects. 

Hansen's problem was to determine the relevance of selected 

woodworking projects to the commonly accepted objectives of 

industrial arts woodworking. Conclusions listed in the study 

we re: 

(1) Those projects rated below average are not suitable 
for use in achieving the overall objectives of industrial 
arts. 

(2) Those projects rated average or better are suitable 
for fulfilling the objectives of industrial arts. 

(3) Teachers of junior high school and high school 
should be more selective in their choice of projects. 

(4) The projects selected for the junior high and high 
school were not adequate for achieving the overall 
objectives of industrial arts at that level (2). 

In another study Turner [5) evaluated electricity train-

ing system laboratory manuals to ascertain which were most 

adequate in meeting curriculum standards for general electri-

city as specified in Bulletin 615 of the Texas Education 

Agency (5). He found, among other things that none of the 

manuals received an overall satisfactory rating in all subject 

matter areas of general electricity. 

Procedure 

In seeking answers to the questions mentioned in the 

statement of problem, the following procedures for.the 

collection of data were utilized: 
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1. The project-construction ideas were obtained from 

electricity teachers in the Dallas-Fort Worth area as well as 

from books and magazines dated 1955-1971. (Appendix B) 

2. After the project-construction ideas were selected, 

they were classified by jurors (Appendix A) according to their 

unit of study as suggested by the Texas Education Agency. A 

more comprehensive procedure used in the placement of the 

project-construction ideas will be presented in Chapter II. 

3. The criteria used in determining the suitability 

of the project-construction ideas were selected from research 

to correspond with the objectives of industrial arts. The 

criteria which were available for evaluating the project-

construction ideas along with the objectives of industrial 

arts are presented in Chapter III. 

4. The suitability of the project-construction ideas 

was determined through the application of the criteria to the 

project. 

5. The evaluation, of the project-construction ideas 

was done in cooperation with a jury of ten industrial arts 

electricity teachers. 

6. The selection of the jury involved volunteer 

electricity teachers in the Dallas-Fort Worth area with the 

recommendations of the Director of Vocational-Industrial 

Arts Education of these districts. (Appendix A) 

7. The function of the jury was to apply the evaluative 

criteria to the project-construction idea. 



Organization of the Study 

Chapter I presents a statement of the problem, the 

background and significance of the problem, the deliminations 

of the study, related studies, and the procedures and methods 

of securing and treating the data. 

The selection and classification of the project-con-

struction ideas for the subject area of basic electricity 

according to units of study as suggested by the Texas • 

Education Agency are presented in Chapter II. 

The development of evaluative criteria for evaluating 

basic electricity project ideas is explained in Chapter III. 

Chapter IV consists of the evaluation and computation 

of data collected from Jury II. 

Chapter V contains the summary, findings, conclusions, 

and recommendations of the study. 
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CHAPTER II 

THE SELECTION AND CLASSIFICATION OF 

PROJECTS FOR UNITS OF STUDY IN 

BASIC ELECTRICITY 

The selection and classification of available industrial 

arts project~construction ideas for the subject area of basic 

electricity will be treated in this chapter. In selecting 

the project"construction ideas for this study, teachers of 

basic electricity in the secondary schools, in the Dallas-

Fort Worth area, were asked to contribute schematics, drawings, 

or actual projects which they were using. There were a total 

of sixty-one projects submitted for this study. After all 

the project-construction ideas were submitted, it was 

necessary to make a survey of current books and periodicals 

in this field to determine the type of project-construction 

ideas recommended by authorities in the industrial arts field. 

Each of these project-construction ideas was classified 

according to the units of study involved. There are ten 

different units of study in basic electricity suggested by 

the Texas Education Agency. 

Selection of Projects 

In order to adequately select ten project-construction 

ideas for each unit of basic electricity, it was necessary to 

11 
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develop and use a set of criteria. The units of study of 

basic electricity suggested by the Texas Education Agency 

were used as a guideline for the selection of these project-

construction ideas. These criteria were not intended to be 

comprehensive in content but as a means to avoid duplicating 

project-construction ideas and still fall in the area of 

basic electricity. 

The criteria utilized in this study for selecting the 

project-construction ideas were that they should: 

1. be in the subject area of basic electricity. 

2. involve a fundamental concept as suggested by the 

Texas Education Agency. 

3. not be a duplication of ones used for a different 

fundamental concept. 

4. be of such nature that they could be built without 

an extensive study of machines in other areas. 

5. be simple enough that the high school student could 

understand them. 

The project-construction ideas, to which the above 

criteria were applied, were collected in several different 

ways. First, members of Jury I were asked to contribute 

drawings or schematics which would be in keeping with the 

basic electricity fundamentals. Also a study of the most 

recent books and periodicals in the field was made to deter-

mine the type of project-construction ideas recommended. The 

books studied included the following: Electricity and 
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Electronics (3); Fundamental Jobs in Electricity (8); Basic 

Electricity (5); Electricity (4); Principles of Electricity 

(1); Energy, Electricity and Electronics (6); Experiences 

with Electronics (7); and Understanding Electricity and 

Electronics (2). The periodicals studied were Industrial 

Arts Vocational Education, School Shop, and The Industrial 

Arts Journal. A few project-construction ideas were also 

collected from United Electronics Institute and the Bell and 

Howell Schools, a division of Devry Institute of Technology. 

Classification of Projects 

The project-construction ideas were identified by members 

of Jury II as being appropriate for units of study listed by 

the Texas Education Agency. These units of study were listed 

by the Texas Education Agency in Bulletin 615, Principles and 

Standards for Accrediting Elementary and Secondary Schools and 

Description of Approved Courses Grades 7_-12_ (9) . 

Bulletin 615 was used in this study to provide the guide-

lines for the development of units of study. Basic electricity 

curriculum for grades nine through twelve as described by the 

Texas Education Agency is as follows: 

General Electricity provides study of selected electrical 
and related industries (power generation and distribution, 
home appliances, component manufacture). Study in depth 
of electrical fundamentals is begun and students apply 
theories by performing a variety of electrical experi-
ments and constructing (or assembling) individual 
electrical projects. 

Electrical fundamentals studied include: atomic theory 
(structure of the atom,- atomic weight and number, 
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ionization, charges), conductivity, Ohm's law, 
Coulomb's law, lenz's law, sources of electricity 
(piezoelectric effect, thermocouple, photocells), 
induction, motor principles alternating current and 
transformers. 

Students perform experiments, assemble and test 
electrical devices which require a substantial under-
standing of circuitry, electrical components, and test 
equipment. Precision electrical measuring instruments 
(such as voltmeter, ohmmeter, and ammeters), common 
hand tools, and light power equipment are used with 
increasing skill. Electrical drawings are read and 
interpreted to facilitate theory study and laboratory 
work. Hand tools skills are those specified in the 
General Shop course (9, p. 162). 

The curriculum description as expressed above was stated 

in broad terms and was expanded in order to develop adequate 

guidelines for determining the suitable project-construction 

ideas. For example, the atomic theory as suggested by the 

Texas Education Agency in Bulletin 615 states: "atomic 

theory (structure of the atom, atomic weight and number, 

ionization, and charges)" (9, p.- 162) was expanded to include 

matter, mixtures and compounds, elements, molecules, atom, 

nucleus, nucleon, proton, neutron, electron, atomic number, 

atomic weight, ionization, law of charges, electrostatic 

fields, electric current, direction of current flow, con-

ductors, and insulators. Each of the units of study as 

listed in Bulletin 615 was expanded in the same manner. A 

complete listing of each of these units can be found in 

Appendix C. 

Many of the project"construction ideas submitted 

involved the same or similar operations. In instances where 
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there was similarity each project-construction idea was 

identified with a unit of instruction on the following 

basis. If several jurors assigned a project-construction 

idea to more than one unit of instruction and several jurors 

assigned it to only one, then the project was assigned to 

the latter. 
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CHAPTER III 

THE DEVELOPMENT OF EVALUATIVE 

CRITERIA FOR EVALUATING 

BASIC ELECTRICITY 

PROJECTS 

In order to effectively evaluate basic electricity 

project-construction ideas in relationship to the objectives 

of industrial arts, it was first necessary to determine what 

objectives are best suited for industrial arts. There have 

been many lists of objectives published dating back to 1920. 

However, these objectives are either repetitions, or they are 

geared to the popular theories of the psychology of the time. 

Many educators have stated that industrial arts teachers are 

confused in that they do not know the objectives or purposes 

of the industrial arts program. As a result of such thinking, 

the program was hard to justify and open to criticism. 

Sound goals are essential and necessary in order to 

provide a sound, clear, and realistic program. The objec-

tives of industrial arts, as stated by the American Vocational 

Association, were used as the objectives for industrial arts 

which are as follows: 

1. Develop an insight and understanding of industry and 

its place in our culture. 

17 
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2.. Discover and develop talent, aptitudes, interest 

and potentialities of individuals for technical 

pursuits and applied sciences. 

3. Develop an understanding of industrial processes 

and the practical application of scientific prin-

ciples . 

4. Develop basic skills in the proper use of common 

industrial tools, machines, and processes. 

5. Develop problem solving and creative abilities 

involving the materials, processes, and products of 

industry (2, pp. 9-11). 

These are the same objectives used by Hansen (3) in 

developing the criteria for the Evaluation of One Hundred 

Woodworking Projects and are generally accepted to be the 

broad concepts which should be taught in all industrial arts 

classes. Each of the criteria used in this study is the same 

except for number four, "develops basic skills in the common 

tools and common machines," which was changed to read "develop 

basic skills in the use of basic electricity test equipment 

and machines." 

The objectives of industrial arts,as stated by the 

American Vocational Association, were subdivided and used in 

developing the criteria used in this study. The first objec-

tive, "develops an insight and understanding of industry and 

its place in our culture" (1, p. 9) was considered by Hansen as 

being too broad a concept to effectively evaluate the projects. 
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Therefore, the objective was divided into two basic concepts: 

one pertaining to the processes of industry and the other 

pertaining to an understanding of industry and its place in 

our culture. In referring to this objective Hostetler stated 

that: 

No student can lay claim to being an educated 
person unless he has some understanding of the 
industrial society. It is the responsibility of the 
schools to help each student understand the world in 
which he lives. While this may be done through courses 
in economics, sociology, and physical sciences, these 
courses are often taught in such a way that the student 
studies about these phenomena rather than actively 
participating in them. Industrial arts, on the other 
hand, when organized to give significant learning 
experiences, enables the student to gain insights and 
understanding through active participation (4, pp. 19-20). 

The second objective, "discovers and develops talents, 

aptitudes, interest, and potentialities of individuals for 

the technical and applied sciences" (2, p. 9), also involves 

two concepts. One concept helps the student to discover and 

develop talents in the technical fields and the second helps 

the student to develop talents in the applied sciences. The 

best way to discover talents is to provide experience situ-

ations in these learning areas to allow the student to discover 

his technical abilities. 

The third objective is to"develop an understanding of 

the industrial processes and the practical application of 

scientific principles I' Each student should develop an active 

interest in the industrial life and methods of production. 

Since modern industry is characterized by mass production, 
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it might be advisable for industrial arts classes to select 

and produce at least one project on the production basis. 

In fact, it is hard to see how industrial arts can achieve its 

basic function today without some use of line production 

methods (4, p. 223). Each student should also learn consumer 

education so that he can select, purchase, and maintain the 

projects of industry. The ability to make wise choices among 

many products will require a knowledge of materials and fab-

rication (4, p. 223). 

The fourth objective is to 'develop a basic skill in the 

proper use of common tools and equipment." In the study of 

electricity, it is hoped that each student upon completing 

the course will know how to properly use all basic electrical 

test equipment. The student should also learn the potential 

hazards of using the equipment incorrectly. It is also 

necessary for the student to be able to use the machines 

commonly found in industrial arts laboratories in building 

chassis and cabinets for his project. Hostetler believes 

that: 

Skill is essential in every industrial arts program. 
If used properly it becomes the tool which the student 
uses to achieve his goals. It leads him to insights and 
understanding of industry, it helps him discover and 
develop his talents in the technical fields, and it aids 
in the development of problem-solving skills. If, on 
the other hand, it is used improperly, the student will 
become its slave. It becomes an end in itself, and a 
program of industrial arts interested primarily in 
developing manipulative skills can hardly be justified 
except for the slow learner. 
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To be able to use the common hand and machine tools 
correctly, safely and skillfully is perhaps as important 
to the industrial arts student as the mastery of brush 
techniques is to the artist, or as the skillful use of 
the dissecting set and microscope is to the student of 
biology. In each case, skills and techniques are means 
to ends and not ends in themselves. However, some of 
these skills are important enough to teach them on 
purpose. Every student should be encouraged to perform 
every task skillfully to the best of his ability and 
time available. Pride in workmanship comes from a job 
well done (5, pp. 19-20). 

The last objective of industrial arts stated by the 

American Vocational Association is to "develop problem solving 

skills and creative abilities involving the materials, 

processes, and products of industry." This was subdivided 

into one major part and three minor parts by Hansen (3, p. 48) 

and stated as follows: develops technical problem solving 

skills related to materials of industry, processes of industry 

and products of industry. 

This should include such phases as organization, 
location, raw materials, products, labor-management 
relations, distribution and sales, design-planning-
research, financial structure, processes, operations, 
occupations, and advertising. 

It is apparent that technical development will 
bring changes in patterns of employment, type of skills 
needed, basic materials, products, methods of distribution 
and sales, plant construction and maintenance, plant 
management, and management-labor relations. Effects 
on family life as a result of changed hours of work, 
income, and perhaps some labor mobility should be 
problem areas for school study. The industrial arts 
program must be flexible to meet these problems (10, 
p. 223). 

This is the manner in which each of the five broad objectives 

was subdivided to represent the seven criteria used to evaluate 

the basic electricity project-construction idea. 
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The jurors, ten electricity-electronics teachers of the 

Dallas and Fort Worth Independent School Districts who were 

recommended by the Director of Vocational and Industrial 

Education in each of the districts, were asked to evaluate 

each project-construction idea on the basis of the criteria 

designed to determine to what extent the project-construction 

idea would achieve the stated objectives. 

To maintain uniformity in interpretation of the rating 

terms, a letter of explanation was sent to each jury member. 

The highest rating a project could receive on each criterion 

was "excellent" which meant that the project-construction 

idea met the criterion to the highest degree. A rating of 

"good" meant that the project-construction idea met the 

criterion to a high degree but not as high as a rating of 

"excellent." A rating of "average" meant that the project-

construction idea barely met the criterion. A rating of 

"below average" meant that the project met the criterion in 

part but was lacking in some way. The lowest term "poor" 

meant that the project-construction idea did not emphasize 

any of the basic concepts of the criterion. 

The members of the jury were also asked to rate each 

of the project-construction ideas in its proper learning 

sequence. This was accomplished by the juror selecting one 

or more than one unit of study and marking that corresponding 

number of the unit on the instrument. 
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CHAPTER IV 

THE EVALUATION OF BASIC 

ELECTRICITY PROJECTS 

The availability of basic electricity project-construction 

ideas for evaluative purposes was discussed in Chapter II of 

this study. The purpose of this chapter is to present an 

interpretation of the data obtained from members of Jury II. 

The data were tabulated from the instrument referred to in 

Chapter III. Each table gives a summary of the evaluation of 

the most suitable project-construction ideas identified as 

being appropriate for each unit. When the rating scales were 

returned, the mean was computed on a five-point rating scale 

with numerical values assigned in the following manner: five 

for "excellent," four for "good," three for "average," two 

for "below average," and one for "poor." The mean was 

computed for the total value of each criterion. Each project-

construction idea also received an overall rating based on 

the mean rating of all the criteria. (Appendix N) 

Evaluation of Atomic Theory Projects 

Table I gives a summary of the evaluation of the project-

construction ideas rated to identify their suitability for the 

unit of study concerning the atomic theory. The projects 

included in this unit must include the following: matter 

24 
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mixtures and compounds, elements, molecule, atom, nucleus, 

neutrons, proton, electron, atomic number, atomic weight, 

ionization, law of charges, electrostatic fields, electric 

current, direction of current flow, conductors, and insulators. 

Schematics of these projects are shown in Appendix D. 

Each criterion was restated and the ratings of the 

project-construction ideas assigned by the jurors were as 

follows: 

1. The project-construction idea should help to develop 

an insight into the processes of industry. Project number 

four received the highest rating which was good. Projects 

one, two, three, six, seven, eight, nine, and ten had a rating 

of average. Project five was rated below average. 

2. The project-construction idea should help develop 

an understanding of industry and its place in our culture. 

Projects one, two, four, and nine were rated good, and 

projects three, five, six, seven, eight, and ten were rated 

average. 

3. The project-construction idea should help discover 

and develop talents in technical fields. The highest rating, 

good, for this criterion was given to projects one, two, four., 

and nine. Projects three, five, six, seven, eight, and ten 

were rated average. Project five was the only project in this 

group that received a rating of below average. 

4. The project-construction idea should help discover 

and develop talents in the applied sciences. Projects one. 
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two, four, seven, and nine were rated good. Projects three, 

five, six, eight, and ten were rated average. 

5. Projects one, two, three, four, six, seven, eight, 

and nine were rated average in fulfilling the objective to 

help develop technical problem solving skills related to 

materials, processes, and products of industry. Projects 

five and ten received a rating of below average. 

6. The project-construction idea should help to 

develop basic skills in the use of basic electrical test 

equipment and machines. Projects one, two, three, four, five, 

six, seven, eight, and nine were rated average while project 

ten was rated as below average. 

7. The project-construction idea should help to 

develop an understanding of the practical application of 

scientific principles. Projects one, two, three, and four 

were rated good. Rated average were projects six, seven, 

eight, and nine in fulfilling the above criterion. Also 

projects five and ten were rated below average. 

Project four received a rating of good which was the 

highest overall rating. Projects one, two, three, six, 

seven, eight, and nine were rated average in the overall 

rating for fulfilling the objectives of industrial arts. 

Projects five and ten were rated below average in the over-

all ratings. 
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Evaluation of Ohm's Law Projects 

Table II summarizes the evaluation of ten project-

construction ideas that were rated to identify their suit-

ability for the unit of study dealing with Ohm's laws. These 

projects were classified as involving one of the following 

units of study: resistance, volts, or amperes. Schematics 

of these projects are shown in Appendix E. 

Each criterion was restated, and the ratings by 

the jurors are as follows: 

1. The project-construction idea should help to develop 

an insight into the processes of industry. Projects fourteen 

and seventeen were rated good. Rated average were projects 

eleven, twelve, thirteen, fifteen, eighteen, nineteen, and 

twenty. Project sixteen received the lowest rating, below 

average. 

2. The project-construction idea should help to develop 

an understanding of industry and its place in our culture. 

Projects eleven, thirteen, fourteen, seventeen, and twenty 

were rated good in fulfilling the above criterion. Projects 

twelve, fifteen, sixteen, and nineteen were rated average 

.while project-construction idea eighteen was rated below 

average. 

3. The project-construction idea should help discover 

and develop talents in the technical fields. Five were rated 

good; these are project construction number thirteen, fourteen, 

fifteen, seventeen, and nineteen. Project-construction ideas 
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number twelve and twenty were rated average while projects 

eleven, sixteen, and eighteen were rated below average in 

fulfilling the criterion. 

4. The project-construction idea should help to discover 

and develop talents in applied sciences. The jurors rated 

project-construction ideas eleven, thirteen, fourteen, nine-

teen, and twenty average in fulfilling the criterion. They 

also rated project-construction ideas number twelve, fifteen, 

sixteen, seventeen, and eighteen average. 

5. The project should help to develop technical problem 

solving skills related to materials, processes, and products 

of industry. Project-construction ideas twelve, fourteen, 

and seventeen were rated good. Project-construction ideas 

eleven, thirteen, nineteen, and twenty were rated average. 

Project-construction ideas fifteen and sixteen were rated 

below average. Project-construction idea eighteen was rated 

in the lowest degree which was poor in achieving the criterion. 

6. The project-construction idea should help develop 

skills in using basic electricity test equipment and machines. 

Project-construction ideas fourteen, fifteen, and sixteen 

were rated good in fulfilling the above criterion. Projects 

twelve, thirteen, seventeen, nineteen, and twenty were rated 

average; eleven and eighteen were rated below average by the 

jurors. 
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7. The project-construction idea should help to 

develop an understanding of the practical application of 

the scientific principles. Project-construction ideas 

fourteen, fifteen, seventeen, and nineteen were rated as 

good. Also projects eleven, twelve, thirteen, sixteen, 

eighteen, and twenty were rated average. 

In the overall rating two project-construction ideas 

were rated good. They were fourteen and seventeen. Project -

construction ideas eleven, twelve, thirteen, fifteen, nine-

teen, and twenty were rated average. Project-construction 

ideas sixteen and eighteen received the lowest rating, below 

average, in fulfilling the objectives of industrial arts. 

Evaluation of Source of 

Electricity Projects 

Table III summarizes the project-construction ideas 

that were rated suitable for the instructional unit on 

sources of electricity. These project-construction ideas 

had to be in one of the following areas: voltatic cell, 

dry cell, mercury cell, nickel cadminum cell, battery, 

secondary cell, lead acid cell, photo cell, thermocouple, 

piezoelectric effect, DC generators, AC generators, or static 

machines. Schematics of these project-construction ideas 

are shown in Appendix F. 
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Each criterion was restated, and the ratings as assigned 

by the jurors for each project-construction idea are as follows 

1. The project-construction idea should help to develop 

an insight into the processes of industry. Three project-

construction ideas were rated good; these include numbers 

twenty-one, twenty-seven, and thirty. Seven project-con-

struction ideas were rated average. These include numbers 

twenty-two, twenty-three, twenty-four, twenty-five, twenty-

six, twenty-eight, and twenty-nine. 

2. The project construction idea should help develop 

an understanding of industry and its place in our culture. 

Project-construction ideas twenty-one, twenty-three, and 

twenty-nine received the highest rating, good, for this 

criterion. Numbers twenty-two, twenty-four, twenty-five, 

twenty-six, twenty-seven, and thirty received a rating of 

average. Number twenty-eight received the lowest rating of 

below average. 

3. The project-construction idea should help discover 

and develop talents in technical fields. The jurors rated 

project-construction ideas twenty-one through thirty as 

average except twenty-six which was rated good in fulfilling 

this criterion. 

4. The project-construction idea should help to discover 

and develop talents in the technical fields. The highest 

rating for this criterion, excellent, was given to project-

construction ideas twenty-two and twenty-six. A treatment 
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rating of average was given to numbers twenty-one, twenty-

three, and twenty-four. Also project-construction ideas 

twenty-five, twenty-seven, twenty-eight, twenty-nine, and 

thirty were rated good. 

5. Project-construction ideas twenty-two, twenty-three, 

and thirty were rated good in achieving the criterion 

develops problem solving skills. Also numbers twenty-one, 

twenty-four, twenty-five, twenty-six, twenty-seven, twenty-

eight, and twenty-nine were rated average. 

6. The project-construction idea should help to 

develop skills in using test equipment and machines. The 

jurors rated project-construction ideas numbers twenty-one 

through thirty as average except numbers twenty-four and 

twenty-nine which were rated good in fulfilling this criterion, 

7. The project-construction idea should help to develop 

an understanding of the practical application of scientific 

principles. Project-construction ideas number twenty-two, 

twenty-three, twenty-five, twenty-six, twenty-eight, and 

thirty were rated good. Also numbers twenty-one, twenty-

four, twenty-seven, and twenty-nine were rated average. 

In the overall rating all the project-construction 

ideas in this unit were rated average except number twenty-

eight which was rated good in fulfilling the objectives of 

industrial arts. 
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Evaluation of Projects for the 

Unit on Induction 

Table IV gives the summary of the evaluation of the 

project-construction ideas rated to identify their suitability 

for the unit of study concerning induction. The project-

construction ideas included in this unit must include one 

of the following: self-induction, mutual induction, coupling, 

magnetic shielding, air core inductors, iron core inductors, 

ampere turns, or polarity of a coil. Schematics of these 

are shown in Appendix G. 

Each criterion was restated and the ratings assigned by 

the jurors to the project-construction ideas were as follows: 

1. The project-construction idea should help to develop 

an insight into the processes of industry. Project-construction 

ideas thirty-one, thirty-five, thirty-eight, and forty were 

rated good; and thirty-two, thirty-three, thirty-four, thirty-

six, thirty-seven, and thirty-nine were rated average. 

2. A rating of good was received by project-construction 

ideas thirty-two, thirty-four, and forty in fulfilling the 

criterion, to develop an understanding of industry and its place 

in our culture. Ideas thirty-one, thirty-five, thirty-seven, 

thirty-eight, and thirty-nine were rated average. Project-

construction ideas thirty-three and thirty-six were rated 

below average. 

3. The project-construction ideas should help to discover 

and develop talents in the technical fields. Ideas thirty-two, 
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thirty-five, thirty-six, thirty-seven, and thirty-eight were 

rated good while numbers thirty-one, thirty-three, thirty-

four, thirty-nine, and forty were rated average. 

4. The project-construction idea should help to discover 

and develop talents in the applied sciences. Items thirty-

two, thirty-five, thirty-three, and thirty-nine were rated 

good. Items thirty-four, thirty-six, thirty-seven, thirty-

eight, and forty were rated average. Project-construction 

idea thirty-one received the lowest rating of below average. 

5. The project-construction idea should help to develop 

problem solving skills. Items thirty-one and thirty-nine 

were rated good, and thirty-three, thirty-four, thirty-six, 

thirty-seven, thirty-eight, and forty were rated average in 

achieving the above criterion. Thirty-two and thirty-five 

were rated below average in achieving the same criterion. 

6. Project-construction ideas thirty-one, thirty-five, 

and thirty-eight were rated good in fulfilling the criterion, 

develops skills using basic electricity test equipment and 

machines. Also numbers thirty-two, thirty-three, thirty-four, 

thirty-six, thirty-seven, thirty-nine, and forty were rated 

average. 

7. The project-construction idea should help to develop 

an understanding of practical application of scientific prin-

ciples. Ideas thirty-three and thirty-five received the 

highest rating of excellent. Thirty-one, thirty-two, thirty-

four, thirty-six, thirty-seven, thirty-eight, thirty-nine, and 

forty were rated good. 
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In the overall ratings all the project-construction 

ideas in this unit received a rating of average except idea 

thirty-five which was rated good. 

Evaluation of Projects For 

Unit on Motor Principles 

Table V gives the summary of the evaluation of the proj -

ect-construction ideas rated to identify their suitability for 

the unit of study concerning motor principles. Schematics 

of these are shown in Appendix H. 

1. Both project-construction ideas forty-one and forty-

two were rated good in fulfilling the criterion, develops 

insight into the processes of industry. 

2. The project-construction idea should help to develop 

an understanding of industry and its place in our culture. 

Ideas forty-one and forty-two were rated average in fulfilling 

this criterion. 

3. Both project-construction ideas forty-one and forty-

two were considered average in achieving the criterion to 

discover and develop talents in the technical fields. 

4. Project-construction idea forty-one was rated good 

while forty-two was rated average in achieving the criterion 

to help discover and develop talent in the applied sciences. 

5. The project-construction idea should help to develop 

problem solving skills. Idea forty-one was rated good while 

forty-two was rated average. 
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6. Both ideas forty-one and forty-two were considered 

by the jurors as average project-construction ideas in ful-

filling the criterion, develops skills using the basic test 

equipment and machines. 

7. The project-construction ideas should help to develop 

understanding of the practical application of scientific ' 

principles. Idea forty-one was rated good and idea forty-two 

was rated average in fulfilling the above criterion. 

In the overall ratings project-construction idea forty-

one was rated good and forty-two was rated average. 

Evaluation of Projects for the 

Unit on Meter Principles 

Table VI gives the summary of the evaluation of the 

project-construction ideas rated to identify their suitability 

for the unit of study concerning meter principles. Schematics 

of these are shown in Appendix I. 

Each criterion was restated and the ratings of the 

project-construction ideas assigned by the jurors were as 

follows: 

1. The project-construction idea should help to develop 

an insight into the processes of industry. Ideas forty-three 

through forty-six were rated average while forty-seven was 

rated good in fulfilling this criterion. 

2. The project-construction idea should help to develop 

an understanding of industry and its place in our culture. 
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Idea forty was rated good, forty-three and forty-five as 

average, and forty-four and forty-six were considered below 

average in fulfilling this criterion. 

3. The project-construction idea should help to discover 

and develop talents in the technical fields. Idea forty-seven 

received the highest rating of good, and ideas forty-three 

through forty-six were rated average in achieving this 

criterion. 

4. The project-construction idea should help to discover 

and develop talents in the applied sciences. Ideas forty-five 

and forty-seven were rated good while forty-three, forty-four, 

and forty-six were considered average. 

5. The project-construction idea should develop problem 

solving skills. Idea forty-seven was rated good and forty-

three and forty-five were rated average. Also project-con-

struction ideas forty-four and forty-six were rated below 

average. 

6. The project-construction idea should help develop 

skills using the basic test equipment and machines. Project-

construction ideas forty-three, forty-five, and forty-seven 

were rated average. Ideas forty-four and forty-six were 

rated below average. 

7. The project-construction idea should help develop an 

understanding of the practical application of scientific 

principles. Project-construction ideas forty-three, forty-five, 

and forty-seven were rated good. Ideas forty-four and forty- . 

six were rated average in achieving the above criterion. 
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In the overall rating, one project construction idea, 

forty-seven, was rated good; and three ideas, forty-four, forty-

three, and forty-five were rated average. Forty-six was 

considered by the jurors as being below average. 

Evaluation of the Transformer Projects 

Table VII gives the summary of the evaluation of the 

project-construction ideas -rated to identify their suitability 

for the unit of study concerning transformers. Schematics 

of these projects are shown in Appendix J. 

Each criterion was restated, and the ratings by the 

jurors are as follows: 

1. The project-construction idea should help to develop 

an insight into the processes of industry. Project-con-

struction ideas forty-nine, fifty, fifty-twq, and fifty-four 

were rated good. Also ideas forty-eight,° fifty-one, fifty-thr-. •-

fifty-five, fifty-six, and fifty-seven were rated average in 

achieving the above criterion. 

2. Of the ten project-construction ideas rated to 

identify their suitability for fulfilling the criterion, 

develops understanding of industry and its place in our 

culture, forty-nine, fifty, fifty-two, fifty-four, and fifty-

five were rated good while forty-eight, fifty-one, fifty-three, 

and fifty-five were rated average. 

3. The proj.ect-construction idea should help to discover 

and develop talents in the technical fields. Project-con-

struction idea fifty-three received the highest rating, 
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excellent. Also forty-nine, fifty, and fifty-two were rated 

good. Forty-eight, fifty-one, fifty-four, fifty-five, fifty-

six, and fifty-seven were rated average in fulfilling this 

criterion. 

4. The project-construction idea should help to discover 

and develop talents in the applied sciences. Project-con-

struction ideas forty-nine, fifty-one, and fifty-two were 

rated good. Fifty, fifty-four, fifty-five, fifty-six,.and 

fifty-seven were rated average. Forty-eight and fifty-three 

were rated below average in achieving this criterion. 

5. The project-construction idea should help to develop 

problem solving skills. Number fifty-two received the highes* 

rating, good; and forty-eight, forty-nine, fifty, fifty-one, 

fifty-three, fifty-five, and fifty-seven were rated average 

in achieving the above stated criterion. Also, fifty-four 

and fifty-six were rated below average. 

6. The project-construction idea should help to develop 

skills using basic electrical test equipment and machines. 

Project-construction idea fifty-two was rated good; forty-eight, 

forty-nine, fifty, fifty-one, fifty-three, fifty-four, fifty-

five, and fifty-six were rated average in fulfilling the above 

criterion. Also, idea fifty-seven was rated below average. 

7. The project-construction idea should help to develop 

an understanding of the practical applications of scientific 

principles. All project-construction ideas forty-eight 



46 

through fifty-seven were rated good except fifty-one and 

fifty-four which were rated average. 

In the overall ratings, ideas forty-nine, fifty, and 

fifty-two were rated good. The remainder of the project-

construction ideas in this unit were rated average. 

Evaluation of Project-Construction 

Ideas for Unit of Electric Power 

Table VIII gives the summary of the evaluation of the 

project-construction ideas rated to identify their suitability 

for the unit of study concerning electric power. Schematics 

of these are shown in Appendix K. 

Each criterion was restated, and the ratings by the 

jurors are as follows: 

1. The project-construction idea should help to develop 

an insight into the process of industry. Construction idea 

fifty-eight received the highest rating of excellent. Fifty-

nine and sixty were rated good; and sixty-one, sixty-two, and 

sixty-three were rated average in fulfilling this criterion. 

2. The project-construction idea should help to develop 

an understanding of industry and its place in our culture. 

Project-construction idea fifty-eight was rated excellent, 

and fifty-nine through sixty-three were rated average for the 

above criterion. 

3. The project-construction idea should help discover 

and develop talents in the technical fields. Construction 
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ideas fifty-eight, fifty-nine, and sixty-two were rated 

good while sixty, sixty-one, and sixty-three were rated 

average. 

4. The project-construction idea should help to 

discover and develop talents in the applied sciences. Each 

of the ideas in this unit was rated average except fifty-

eight which was rated good. 

5. The project-construction idea should help to • 

develop problem solving skills. Idea sixty-one was rated 

good. Ideas fifty-eight, fifty-nine, sixty, sixty-two, and 

sixty-three were rated average in achieving the above criterion. 

6. The project-construction idea should help to 

develop skills using the basic test equipment and machines. 

Sixty-one received the highest rating of good while fifty-

nine, sixty, sixty-two and sixty-three were rated average. 

The lowest rating received in this unit was below average for 

idea fifty-eight. 

7. The project-construction idea should help to 

develop an understanding of the practical application of 

scientific principles. Construction ideas fifty-eight, sixty, 

sixty-one, and sixty-two were rated good. Fifty-nine and 

sixty-three were rated average in achieving the above 

criterion. 

In the overall ratings, construction idea fifty-eight 

was rated good. Fifty-nine through sixty-three were rated 

average in fulfilling the overall objectives of industrial 

arts. 
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Evaluation of Projects for the 

Unit of Capacitance 

Table IX gives the summary of the evaluation' of the 

project-construction ideas that were rated to identify their 

suitability for the unit of study dealing with capacitance. 

Schematics of these project-construction ideas are shown in 

Appendix L. 

Each criterion was restated, and the ratings by the 

jurors are as follows: 

1. The project-construction idea should help to develop 

an insight into the processes of industry. Construction ideas 

sixty-six, sixty-seven, sixty-nine, and seventy-three were 

rated good. Sixty-four, sixty-five, seventy-one and seventy-

two were rated average. Also construction ideas sixty-eight 

and seventy were rated below average in achieving the above 

criterion. 

2. The project-construction idea should help to develop 

an understanding of industry and its place in our culture. 

Construction ideas sixty-eight and seventy-three were rated 

good. Ideas sixty-four, sixty-five, sixty-seven, sixty-nine, 

seventy-one and seventy-two were rated average. Also con-

struction ideas sixty-six and seventy were rated below average. 

3. The project-construction idea should help to discover 

and develop talents in the technical fields. Sixty-seven and 

sixty-nine received the highest rating of excellent. Con-

struction ideas sixty-four, sixty-five, and seventy-three 
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were rated good. Also sixty-six, sixty-eight, seventy, seventy-

one, and seventy-two were considered as being average in 

achieving the above criterion. -

4. The project-construction idea should help to discover 

and develop talents in the applied sciences. Construction 

ideas sixty-four through seventy-three were rated good with 

the exception of sixty-six and seventy which were rated 

average. 

5. The project-construction idea should help to develop 

problem solving skills. Construction ideas sixty-eight and 

seventy-three were rated good. Sixty-four, sixty-six, sixty-

seven, seventy, and seventy-one were rated average while 

sixty-five, sixty-nine, and seventy-two were rated below 

average in achieving the criterion listed above. 

6. The project-construction idea should help to develop 

skills using basic test equipment and machines. Sixty-seven 

and sixty-nine received the highest rating, excellent, in this 

unit. Project-construction idea sixty-four was rated good. 

Also ideas sixty-five, sixty-six, sixty-eight, seventy-one, 

seventy-two, and seventy-three were rated average. Con-

struction idea seventy was rated below average. 

7. The project-construction idea should help develop an 

understanding of the practical application of scientific 

principles. Construction idea sixty-seven was rated excellent 

while sixty-five, sixty-six,. sixty-nine, seventy-one, and 

seventy-three were rated good. Project-construction idea 
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seventy-two was rated average. Also sixty-four and seventy 

were rated below average. 

In the overall ratings, project-construction, ideas sixty-

seven, sixty-nine, and seventy-three were rated good. Sixty-

four, sixty-five, sixty-six, sixty-eight, seventy-one, and 

seventy-two were rated average while seventy was rated below 

average in suitability in achieving the objectives of industrial 

arts. 

Evaluation of Projects for the 

Unit on Power Distribution 

Table X gives the summary of the evaluation of the 

project-construction ideas found suitable for the unit on 

power distribution and home appliances. Schematics of these 

are shown in Appendix M. 

Each criterion was restated, and the ratings assigned 

by the jurors of the projects are as follows. 

1. The project-construction idea should help to develop 

an insight into the processes of industry. Project-construction 

idea seventy-seven was rated excellent, and seventy-six and 

eighty-one were rated good. Also, ideas seventy-four, seventy-

five, seventy-eight, seventy-nine, eighty, and eighty-three 

were rated average while eighty-two was rated below average 

in achieving the criterion listed above. 

2. The project-construction idea should help to develop 

an understanding of industry and its place in our culture. 

Construction ideas seventy-five and seventy-seven were rated 
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good while seventy-four, seventy-six, seventy-eight, eighty, . 

and eighty-one were rated average. Also seventy-nine, eighty-

two, and eighty-three were rated below average in fulfilling 

the criterion listed above. 

3. The project-construction idea should help discover 

and develop talents in the technical fields. Construction 

idea seventy-seven was rated excellent, while seventy-eight and 

seventy-nine were rated good. Also seventy-five, seventy-six, 

eighty, and eighty-one were rated average, while seventy-four, 

eighty-two, and eighty-three were rated below average in 

achieving the above criterion. i 

4. The project-construction idea shoul help to discover 

and develop talents in the applied sciences. Construction 

ideas seventy-four through eighty-three were average with the 

exception of seventy-four and eighty-two which were rated 

below average. 

5. The project-construction idea should help develop 

problem solving skills. Construction idea seventy-seven 

received a rating of excellent. Seventy-four, seventy-six, 

seventy-eight, seventy-nine, eighty, and eighty-one were 

rated average. Also seventy-five, eighty-two, and eighty-

three were rated below average in achieving the above 

criterion. 

6. The project-construction idea should help develop 

skills using basic electricity test equipment and machines. 

Idea seventy-seven was rated excellent while ideas seventy-four, 
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seventy-six, seventy-eight, seventy-nine, eighty, and eighty-

one were rated good. Also seventy-five, eighty-two, and 

eighty-three were rated average. 

7. The project-construction idea should help develop 

understanding of the practical application of scientific 

principles. Idea seventy-seven received a rating of excellent 

which is the highest value assigned any project-construction 

idea in fulfilling this criterion. Construction ideas' 

seventy-four and eighty-one were rated good while ideas 

seventy-five, seventy-six, seventy-eight, seventy-nine, eighty, 

and eighty-two were rated average. Also eighty-three received 

the lowest rating of below average in achieving the criterion 

listed above. 

In the overall ratings, idea seventy-seven was rated 

excellent while seventy-four, seventy-five, seventy-six, 

seventy-eight, seventy-nine, eighty, and eighty-one were 

rated average. Also eighty-two and eighty-three were rated 

below average in achieving the overall objectives of 

industrial arts. 



CHAPTER V 

SUMMARY, FINDINGS, CONCLUSIONS, 

AND RECOMMENDATIONS 

Summary 

The purposes of this study were to classify selected 

basic electricity project-construction ideas, according to 

the units of study in basic electricity suggested by Texas 

Education Agency, and to determine the suitability of these 

project-construction ideas for the teacher to use in achieving 

the stated objectives of industrial arts. 

Instrument I used in this study was developed previously 

to this study for the evaluation of woodworking projects for 

use in a sound industrial arts program. Instrument I was used 

to determine the suitability of basic electricity project-

construction ideas to the commonly accepted objectives of 

industrial arts. Space was provided on this instrument for 

the juror to rate each project-construction idea for its 

suitability in each of the units of study in basic electricity 

suggested by the Texas Education Agency. 

The mean of the jury responses to eiach criterion was 

calculated on a five point scale using "excellent," "good," 

"average," "below average," and "poor." A numerical value 

ranging from one to five was assigned each rating with five 

being the best. The mean was calculated for the total value 

56 
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of the responses to each criterion. The overall rating 

was based on the mean rating of all the criteria. 

Findings 

The following findings are presented: 

1. In a study of the literature of industrial arts, no 

research was found attempting to organize basic electricity 

project-construction ideas according to units of study or to 

evaluate these project-construction ideas by evaluative 

criteria. 

2. Most project-construction ideas were found to be 

suitable for use in more than one unit of study; however, 

each was designated to be included in a unit of study con-

sidered to be most appropriate based upon the frequency of 

selection by the jurors. 

3. In the unit of study concerning the atomic theory, 

project-construction idea four was rated good. Also, con-

struction idea one, two, three, six, seven, eight, and nine 

were rated average. Number ten received the lowest rating, 

below average, in fulfilling the objectives of industrial 

arts. 

4. In the unit of study concerning Ohm's Law, project-

construction ideas fourteen and seventeen were rated as good, 

Construction ideas eleven, twelve, thirteen, fifteen, nine-

teen, and twenty were rated as average while sixteen and 

eighteen were rated below average for use in achieving the 

objectives of industrial arts. 
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5. All the project-construction ideas rated to identify 

their suitability for the unit of study concerning the sources 

of electricity were rated average except construction idea 

twenty-eight which was rated below average in fulfilling the 

overall objectives of industrial arts. 

6. Project-construction ideas thirty-one through forty 

were rated average, with the exception of thirty-five which 

was rated good, in achieving the overall objectives of< 

industrial arts for the unit of study on induction. 

7. In the unit of study, motor principles, project-con-

struction idea forty-one received an overall rating of good 

while forty-two received a rating of average in achieving the 

objectives of industrial arts. 

8. The unit of study on meter principles included proj-

ect-construction ideas forty-three, forty-four, and forty-

five which were rated average. Project-construction idea 

forty-seven was rated good while forty-six was rated below 

average in fulfilling the objectives of industrial arts. 

9. In the unit of study, transformers, project-con-

struction ideas forty-nine, fifty, and fifty-two were rated 

average. Construction ideas forty-eight, fifty-one, fifty-

three, fifty-four, fifty-five, fifty-six, and fifty-seven 

were rated average in achieving the overall objectives of 

industrial arts. 

10. Project-construction idea fifty-eight was rated good 

and fifty-nine through sixty-three were rated average in 
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fulfilling the objectives of industrial arts in the unit of 

study on electric power. 

11. The unit of study on capacitance included three 

project-construction ideas, sixty-seven, sixty-nine, and 

seventy-three which were rated good. Sixty-four, sixty-five, 

sixty-six, sixty-eight, seventy-one, and seventy-two were 

rated average. Also, project-construction idea seventy was 

rated below average in achieving the overall objectives of 

industrial arts. 

12. The only project-construction idea to receive a 

rating of excellent was classified in the unit of study on 

power distribution and home appliances.. Also, seventy-four, 

seventy-five, seventy-six, seventy-eight, seventy-nine, eighty, 

and eighty-one were rated average while eighty-two and eighty-

three were rated below average in achieving the objectives 

of industrial arts. 

Conclusions 

The following conclusions are based upon the findings 

of the study: 

1. Those project-construction ideas rated average or 

better are suitable for fulfilling the objectives of 

industrial arts. 

2. Those project~construction ideas rated below average 

are not suitable for use in achieving the overall objectives 

of industrial arts. 
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3. Most project-construction ideas are suitable for 

use in more than one unit of study in basic electricity. 

4. Project-construction ideas' one, two, three; four, 

six, seven, eight, and nine are suitable for classroom use 

for achieving the objectives of industrial arts in the unit 

of study on the atomic theory. 

5. Project-construction ideas five and ten are not 

suitable for use in achieving the overall objectives of 

industrial arts for the unit of instruction on the atomic 

theory. 

6. Project-construction ideas eleven, twelve, thirteen, 

fourteen, fifteen, seventeen, nineteen, and twenty are suitable 

for classroom use in achieving the objectives of industrial 

arts for the unit of study on Ohm's Law. 

7. In the unit of study on Ohm's Law, project-construc-

tion ideas sixteen and eighteen are not suitable in achieving 

the objectives of industrial arts. 

8. Project-construction ideas twenty-one through thirty 

are suitable for use in achieving the overall objectives of 

industrial arts in the instructional unit on the sources of 

electricity. 

9. In the unit of study on induction, project-construction 

ideas thirty-one through forty are suitable for classroom use 

in achieving the overall objectives of industrial arts. 

10. Both of the project-construction ideas evaluated, in 

the unit of study on motor principles, are suitable for class-

room use in achieving the objectives of industrial arts. 
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11. Project-construction ideas forty-three, forty-four, 

forty-five, and forty-seven are suitable for use in achieving 

the overall objectives of industrial arts in the unit of 

study on meter principles. 

12. Project-construction idea forty-six is not suitable 

for classroom use in achieving the overall objectives of • 

industrial arts in the unit of study on meter principles. 

13. Project-construction idea forty-eight is not suitable 

in achieving the overall objectives of industrial arts in 

the unit on transformers. 

14. Project-construction ideas forty-nine through fifty-

seven are suitable in achieving the overall objectives of 

industrial arts for the unit of study on transformers. ' 

15. In the units of study on capacitance, project-

construction ideas sixty-four, sixty-five, sixty-six, sixty-

seven, sixty-eight, sixty-nine, seventy-one, seventy-two, 

and seventy-three are suitable in achieving the objectives 

of industrial arts. 

16. Project-construction idea seventy is not suitable 

for achieving the overall objectives of industrial arts for 

the unit of study on capacitance. 

17. Project-construction ideas seventy-four through 

eighty-one are suitable in achieving the overall objectives 

of industrial arts for the unit of study on power distribution, 

18. In the unit of study, power distribution, project-

construction ideas eighty-two and eighty-three are not suit-

able in achieving the objectives of industrial arts. 
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Recommendations 

The following recommendations are made: 

1. All project-construction ideas rated average or 

above be used in basic electricity courses and the ones rated 

below average and poor not used. 

2. It is recommended that teachers of electricity be 

more aware of the requirements of the Texas Education Agency 

in the selection of project-construction ideas. 

3. It is recommended that teachers should attempt to 

gather more electricity project-construction ideas and 

evaluate them on the objectives of industrial arts. 

4. It is suggested that similar studies be made in the 

area of basic electronics. 

5. Steps should be taken to make this study available 

to teachers of industrial arts electricity. At the present 

time there is no known publication available that serves as 

an evaluative source of industrial arts electricity construc-

tion ideas. 
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5767 Caruth Haven 
Dallas, Texas 76201 
November 16, 1971 

Mr. Phil Wright 
Ft. Worth Independent Schools. 
Ft. Worth, Texas 

Dear Mr. Wright: 

I am teaching electronics at Hillcrest High School in 
Dallas, Texas .and engaged in graduate study at North 
Texas State University. I am presently working on my 
thesis, under the direction of Dr. A. F. Nelson, which 
involves an evaluation of basic electricity projects 
based on the objectives of industrial arts. 

In planning and organizing the thesis with Dr. Nelson, 
it is suggested that two juries of ten persons each be , 
selected to participate in the evaluation. I would like 
to request permission to utilize the assistance_of electronic 
teachers in the Fort Worth Independent School District 
as jury members who would be willing to participate. 

This has been discussed with Mr.- Bond here in Dallas, and 
the study is felt to be of importance to our educational 
system. He has given permission to use the teachers in 
Dallas and it is hoped you can grant me the same privilege 
in Fort Worth. 

Sincerely, 

Charles E. Tuckey 
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FORT WORTH PUBLIC SCHOOLS 
3210 West Lancaster 

Fort Worth, Texas 76107 

November 24, 1971 

Mr. Charles E. Tuckey 
Industrial Arts Instructor 
Hillcrest High School 
5 767 Caruth Haven 
Dallas, Texas 

Dear Charles: 

In reply to your letter of the 16th, if we involve 
any student or teacher in any study that requires school 
time, the request has to be filled out on the proper form 
and submitted for approval to a committee. With the limited 
information you furnish, "participate in the evaluation", it 
is difficult to determine the amount of teacher involvement. 

If your request does not violate the above policy, you 
have my "blessings". I will be happy to send you their 
names and addresses and you can write to them. 

Charles, our approved electricity/electronics program 
has been in operation only two years. We have only five 
electricity/electronics teachers that are properly trained at 
this time to teach this subject at the high school level. 
Two of these five teachers have not taught electronics as 
yet in Fort Worth. These teachers will start basic electronics 
the second semester this school year. 

My regards to Dr. Nelson, you are working with a fine 
person. 

Yours truly, 

Phil W. Wright 
Consultant, Vocational-

Industrial Arts 

PWW/mr 
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FORT WORTH PUBLIC SCHOOLS 
3210 West Lancaster 

Fort Worth, Texas 76107 

November 29, 1971 

TO: Charles Tuckey 

FROM: Phil Wright 

SUBJECT: Electricity/Electronics 

Here are the names and addresses of the instructors we 
discussed this morning. 

Cleo Hickman - Instructor, Southwest High 
4316 Baldwin 
Apt. 206 
Fort Worth, Texas 76115 

Cecil Jackson - Instructor, 0. D. Wyatt High 
1900 Ransom Terrace 
P.O. Box 8453 
Fort Worth, Texas 76112 

Duane C. Rogers - Instructor, Eastern Hills High 
119 El Dorado 
Grapevine, Texas 76051 

PWW/mr 
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November 22, 19 71 

Dear 

I am teaching electronics at Hillcrest High School 
in Dallas, Texas and am also working toward a Master of 
Science degree at North Texas State University, engaged 
in thesis research. In talking with my major professor, 
Dr. A. F. Nelson, we have arrived at a suitable topic 
which involves the evaluation of basic electricity 
projects based on the objectives of industrial arts. It 
is hoped that when this study is completed it will help 
to improve our electricity-electronics program. 

I would like to secure a copy of all basic electri-
city projects that will fit the units of study as sug-
gested by the Texas Education Agency on the next page. 
Please let me know if you would like a copy of the 
results of the study. 

Your cooperation will be appreciated. 

Sincerely, 

Charles Tuckey 
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April 10, 1972 

Dear 

Enclosed you will find an instrument for evaluating basic 

electricity project -construction ideas based upon the objec-

tives of industrial arts. It is assumed that each of these 

projects will be based upon the objectives of industrial arts 

in varying degrees. In order for this instrument to be more 

meaningful it is necessary to define the various degrees of 

treatment of the objectives. 

1. Excellent - This term is interpreted to mean that 
the project will meet the criteria to a superior degree. 

2. Good - This term will be construed to mean that the 
project met the criteria to a high degree. 

3. Average - This term indicates that the project 
basically met the criteria. 

4* Below Average - This term will be interpreted to 
mean that the project basically met the criteria but 
was lacking in some respect. 

5. Poor - This term means the project did not involve 
even the basic concept of the criteria. 

Also please classify each project according to the unit 

of study listed on the next page by placing a number, I through 

X, in the appropriate place on the instrument. If the project 

can be used in more than one unit of study, please feel free 

to mark it in each of the appropriate spaces. 

Your cooperation will be appreciated. 

Sincerely, 

Charles Tuckey 
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Listed below are the subject matter content for basic 
electricity as suggested by the Texas Education Agency. Please 
indicate in which unit your project should be used by writing 
the number of the unit (I-X) on the project sheet. 

I. Atomic Theory 
A. Electrostatic fields 
B. Electric current 
C. Conductors 
D. Insulators 

II. Ohms Law 
A. Resistance 
B. Volts 
C. Amperes 

III. Sources of Electricity 
A. Battery 
B. Photo cell 
C. Thermocouple 
D. Piezoelectric effect 
E. D. C. Generators 
F. A. C. Generators 

IV. Induction 
A. Self Induction 
B. Mutual Induction 
C. Air core Inductors 
D. Iron core Inductors 
E. Impedance 

V. Motor Principles 
A. D. C. Motors 
B. A. C. Motors 

VI. Meter Principles 
A. A. C. Ammeters 
B. D. C. Ammeter 
C. A. C. Voltmeter 
D. D. C. Voltmeter 
E. Ohmmeter 
F. Wattmeter L 

VII. Transformers 

VIII. Electric Power 
A. Fuses 
B. Circuit breaker 

IX. Capacitors 
A. Capacitive reactance 
B. Capacitors in series 
C. Capacitors in parallel 

X. Industries 
A. Power generation and distribution 
B. Home appliance 
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Juror Return Date 

Instrument I 

Suitability of Electricity Projects 

The purpose of this instrument is to determine the degree 
of treatment of the following objectives to the project. Please 
indicate with a check mark ( ), the degree of treatment of the 
objectives on the projects. 

Criteria for Determining * Excel- Good Aver- Below Poor 
Suitability of Projects lent age Avg. < 

1. Develops an insight into 
the processes of industry^ 

Develops an understanding 
of industry and its place 
in our culture. 

Helps discover and develop 
talents in the technical. 

Helps discover and develop 
talents in the applied 
sciences. 

Develops technical problem 
solving skills related to: 
A.Materials of industry 
B.Processes of industry 
C.Products of industry 

Develops basic skill in 
the use of: 
A.Common test equipment 
B.Common machines 

7. Develops an understanding 
of the practical applica-
tion of scientific prin-
ciples. _ 

This project should be used in unit and/or 
according to the list of the study as suggested 

by the Texas Education Agency. 

Completed by Address Date_ 
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-PROJECT CONSTRUCTION NUMBER ONE 

ELECTRONIC BULl/s-EYE GAME • 

Ml IS PLACED H C R F 
Ml 

M 5 ( ^ ) M 6 

M / 0 @ ® Mil 

16 VF RjT>2f/l 

M9@) © M 9 

ftl >22 K 

Q 
2N220 

117 Vac 
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PROJECT CONSTRUCTION NUMBER TWO 

AUTOA4AT/C, S0UA/O S1/1/771?// 

\ <&//&& 

ioPKl\ 

£e//fcrd*l <z>csn*%*** t 

% 
/€*. 

r£M/77#K\ 
Ki K47C>K 

f M M MM] Tr\. 6d 

M S1C>K = 

//7 

Bill of Materials 

c1" 
c2 

d3 
R-. 

RI 
r2 
R3 
R4 

•mfd, 25-volt Electrolytic capacitor 
10-mfd, 25-volt Electrolytic capacitor 
100 mfd f 25-volt Electrolytic capacitor 
IN39B Diodes 
4000 ohms spdt relay (Advance S0/1C/4000D type or Eouiv.) 
2N464 Transistors 
470K Resistor 

15 K potentiometer 
75K potentiometer 
10k Resister 

Filament Transformer 
12.6-volt A-C Type 
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PROJECT CONSTRUCTION NUMBER THREE 

IGNITION TIMING LIGHT 

INSULATED 
TEST CLIPS % 

Bill of Materials 

1 NE40 neon lamp 
1 Weatherproof socket 
2 insulated test clips 

High-tension ignition wire 
Optional materials for mounting 
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PROJECT CONSTRUCTION NUMBER FOUR 

HI-IMPEDANCE MICROPHONE PRE-AMP 

HI-IMP 
INPUT" 

I 
+ 1]/dc — 

lOOm^ 

l( 

Cz.OS 

• LOAD OF 
5 0 K OR 
HIGHER 

Bill of Materials 

C2-Capacitors - .05uf 25vdc 
C3-Capacitors electrlytic 100 uf 15 vdc 
FET^ transistor Motorola MPF-103(eguiv) 
Resistor - 2 meg ohm, 1/2 watt 
Resistor - 3300 ohm, 1/2 watt 
Resistor - 10,000 ohm, 1/2 watt 
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PROJECT CONSTRUCTION NUMBER FIVE 

VARIABLE STROBE LIGHT 
V 

AAA/ 

9 0 - 1 6 V DC 

Bill of Material 

C — .lmf 
L — NE-2, or NE-51 Neon Lamp 
Rl - 1 meg ohm 
R2 - 1 meg ohm pot 
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PROJECT CONSTRUCTION NUMBER SIX 

PORTABLE FUSED PANEL W\TH SOLDERING IRON 
CONTROL AND CONTINUITY TESTER 

11 r - v ac 

/ 

CLIPS 

Bill of Materials 

R, 6-ohm, 20-watt wirewound resistor 
R^ 220,000-ohm, 1/2 watt carbon resistor 
F-, 10-amp., plug-type fuse and one cleat socket 
S-, SPST flush toggle switch 
o l , " & OL3 Single outlets 
01*2 Duplex outlet 
CL3 Alligator clips 
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PROJECT CONSTRUCTION NUMBER..SEVEN. 

ELECTRONIC ORGAN KIT 

A/1 A/ 

I 

Bill of Material 

Speaker - 10 K resistor 
Transistor PNP - 15 K resistor 

" PNP - 22 K resistor 
Output Transformer - 180 K resistor 
5 K ohm rheostat - 56OK resistor 
Switch push button 0 %oi m.f. capacitor 
(2) 2.2K resistor - 2 mfd. capacitor 
3.3k resistor 
4.7K 
6. 8K 



PROJECT CONSTRUCTION NUMBER EIGHT 

Power Supply Voltage Doubler 

81 

U 

r r m r a 

2JOV+0 35OV 

D-C 
OUTPUT 

feQwvPa 
4-JOV 

4 5 0 V 
4>0m?d 
4-rov 

Bill Df Materials: 

C^-C Capacitor 60 Mfd, 450 volts electrolytic 
c^-Cj Capacitor 40 Mfd, 450 volts electrolytic 
vf Choke 5 Hy 100 ma. (Knight 54D234B) 
S| Switch SPST 

Transformer power: Secondary 135 volts 220ma, 
5.5 amps (Knight 54D3708) 

X1-X2 Rectifier Silicon IN2483 

6.3 volts 
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PROJECT CONSTRUCTION NUMBER NINE 

DC POWC/? SUPPLY 

/// t/Al 44 Y/t A 

•S 

/ 

•D 

£ 

//eS 

//c-n. 

Bill of Material 

1 Transformer 
1 Bridge 
2 Capacitors, 1000 uf @ 35 v 
1 lk ohm potentiometer 
1 Hep 230 transistor 
1 volt meter o-25 volts 
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PROJECT CONSTRUCTION NUMBER TEN 

DEMAGNETIZIN-MAGNETIZING COIL 

f 

1KI PUT 

m n r L 

- o ^ o 

COIL 

SWITCH 

Bill of Materials 

1 Wooden base, 3/4-inch thick x 4-1/2 inches wide x 7 inches 
long 

1 Piece fiber tubing, 1-1/2 inches in diameter x 4-1/2 inches 
long 

1 Push button switch 
2 Terminal posts 
Magnet wire, No. 18 enameled 
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PROJECT CONSTRUCTION NUMBER ELEVEN 

TOUCH SWITCH 

TOUCH 
PIATE 

RELAY 

VOLTS 

Bill of Material 
1 HEP 801 
1 HEP 50 
1 HEP 51 
1 Resistor, 10 meg., 1/2 watt, * 10% 
1 Resistor, 56K, 1/2 watt - 10% 
1 Resistor, 100K, 1/2 watt, + 10% 
1 Resistor, 470 ohm, 1/2 watt, ± 10% 
1 Electrolytic Capacitor, 10 mfd, 15v 
1 Relay, 12 volt 
V Touch plate can be any small piece of metal 
- keep close to gate terminal) 



86 

PROJECT CONSTRUCTION NUMBER TWELVE 

: ELECTRJC S H A V E R RECT IFfCR ~ 

St K i+ Ri 

117-V A C 

Bill of Materials 

P 1 

*e 
*1 
C1 

Plug 
Receptacle 
150-ma. selenium rectifier 
20-ohm, 2-watt resistor 

40-mfd.,150-volt capacitor 



8.7, 
PROJECT CONSTRUCTION NUMBER THIRTEEN 

TROUBLE LAMP FLASHER 

LAMP 

FLASHER 

LIGHTER 
CONNECTOR" 

•O 

Bill of Materials 

Lamp unit is made from red turning signal light purchased 
in auto parts store 

Flasher is for turn signals, bought at auto parts store 
Connector is type that plugs into car cigar lighter 
Housing-tin can large enough to fit back of turn signal 
light 

1 wooden base-3/4 inch thick x 6 inches in diameter 
1 piece twin rubber covered cord, 16 feet long 



88 

PROJECT CONSTRUCTION NUMBER FOURTEEN 

SIREN 

I 

SPK. 

R1 -
R2 -
c! = 
%-

o I 
Q 1 

S2 -
sjk~-

56K 
68K 
27K 
. 02mf 
50mf lOv electrolytic 
15 mf lOv electrolytic 
2N301 Power Transistor 
2N170 Transistor 
N.D. push button switch 

SPST slide switch 
9v transistor radio battery 
b ohm Speaker 



PROJECT CONSTRUCTION NUMBER FIFTEEN 

VACUUM TUBE FILAMENT TESTER 

89 

117 V 

S| 

^2 33OK JL 

«4 270Kil. 

&27OKiL 

Bill of Materials 

1 File Card Box -3" x 5",steel 
1 Lamp Cord—#18 twin lead copner 
wire, 5 feet 

1 AC Cap—Standard commercial 
iron 

3 Rubber Grommets-3/8" mounting 
hole, 9/16" O.C. 

8 Machine Screws-1/2" #6-32 R H 
steel * *' 
Nuts-#6-32, hexagonal,steel 
Switch-SPST toggle 
Vacuum Tube Socket-8 pin octal, bakelite 
Vacuum Tube Socket-7 pin, bakelite 

^ UK e S o c k e t-9 Pi", bakelite 1 

Vacuum Tube Socket-8 pin, locktal h a v - m — 
Neon Bulb-NE-2, 1/25 Satt ' b a k e l l t e 

Alligator Clips-Mueller #60, steel or cooraer 
Insulating Boots-Mueller #62, rubber 

RI 470S L 

8 PIN OCTAL 

7 PIN MINITURE 

9 PIN M/NIATURE 

8 PIN LOCTAL 

PKOBES 



90 

PROJECT CONSTRUCTION NUMBER SIXTEEN 

IGNITION AND 5PARK PLUG, TESTER 

ALJGATOR CLIP 
TO ENGINE GROUND 

T E S T probe: TO 
TOP OP SPARK PLVG 

NEON 
NE-Z 

* 
4-. ? r/teg -&• 
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PRO'JECT CONSTRUCTION NUMBER SEVENTEEN 

ZM- A- S 

rM/V 

Bill of Material 

Cl - . 1 mf, 200V ceramic disc capacitor 
C2 - .0336 mf, 200V micro-miniature paper 

tubular capacitor 
NL1- NE-2 neon lamp 
Rl - 10OK potentiometer 
R2 - 2700 ohm 1/2 watt 10% resistor 
R3 - 10,000 ohm 1/2 watt, 10% resistor 



92 

PROJECT CONSTRUCTION NUMBER EIGHTEEN 

CONVENIENCE: OUTLET 
VOLTAGE TESTER 

NEON 

Z,Z liETGr-ft. 
J WATT 



93 

PROJECT CONSTRUCTION NUMBER NINETEEN 

Burglar Alarm 



94 

PR'OJECT CONSTRUCTION NUMBER TWENTY 
WISE OWL PROJECT 

R. 

f—AAAr 
x 

NE Z. 

€ h 

B 
— v w • X ^ > J 

NEZ 

Bill of Material 

2 NE2 Neon Lamps 

2 2.2 megohm resistors 

1 .1 mfd Paper Capacitors, 200 volts 

1 90 volt B Battery, Portable size 



APPENDIX F 

95 



96 

PROJECT CONSTRUCTION NUMBER TWENTY-ONE 

SOLAR BATTERY 



N 

PROJECT CONSTRUCTION NUMBER TWENTY-TWO 

; S C I E N T I F I C p o w e r PIMJV/T 

m ST0RA T 
til J 

3Vdc 

M3 

72 



98 

PROJECT CONSTRUCTION NUMBER TWENTY-THREE 

ELECTRIC SHAVER CONVERTER 

HA/, AC St?\buTPl/T 
[—JllT-V DC 

12.6-V. 
INPUT-. 

+ • O \> 

5 

Bill of Materials 

.005-mfd., 1000-volt capacitor 
C2 40-mfd., 150-volt capacitor 
S 150-ma. selenium rectifier 
T® 12.6-volt CT filament transformer 

Type F-25X, Allied Radio 
V 12-volt vibrator, type G874 or G883, 3-prong, 

Allied Radio 
S SPST toggle switch 

Miscellaneous-wooden base, line cord, receptacle, 
cigar lighter, socket plug, suitable case and 
rubber grommets 



(Y 

-99 

PROJECT CONSTRUCTION NUMBER TWENTY-FOUR 
SOLAR POWER ENGINE 

mm 

'j PROXIMITY 
SWITCH 

Bill of Material 

1 pc. wood, 1/2 x 3 x 13 in. 
2 hardboard or fiber washers, 1/8 x 1-1/2 in, 
2 pc. brass rod, square, 1/2 x 1/2 x 3 in. 
1 pc. brass rod, round, l x l in. 
1 pc. brass rod, round, 1/4 x 14 inch. 
1 pc. brass rod, round, 1/8 x 1-1/4 in. 
1 pc. brass tubing, 1/2 in. long, 1/2 O.D., 

3/8 l.D. 
1 cylindrical magnet, 3/8 x 5 in. 
1 brass wing nut, 1/4-20 
2 machine screws, brass, F.H., 6/32 x 1 in. 
2 machine screws brass, R.H., 6/32 x 1 in. 
1 machine screw, brass, R.H., 6/32 x 1/3 in. 
4 nuts, hexagon, brass, 6-32 
2 nuts, knurled, brass, 6-32 
1 proximity switch (see text) 
650 feet magnet wire, 28 gaf enameled 



100 

PROJECT CONSTRUCTION NUMBER TWENTY-FIVE 

TV Commercial Killer 

+ SVDC 

HEP 312 

HEF156 

1.5 K 
J V W 

OT0 SPEAKER 
^ O VOICE COIL 

POTTEFUBRUMFIELD 
RS5D 6VDC 
(335 OHM COIL) 

HEP 55 



101 

PROJECT CONSTRUCTION NUMBER TWENTY-SIX 

Night Light 

+9 VDC 

>470 K 
'HEP 

j r 

C 

HEP 312 

E 

HEP 55 

100 AC 
—o o-

50 W 
BUL8 

© 
POTTER BRUM FIELD 
RS5D 6 VDC 
(335XL COIL) 



102 

PROJECT CONSTRUCTION NUMBER TWENTY-SEVEN 

Garage Opener 

+9 V 

680IL 

HEP 3)2 

AAA-
25 K 

TO CONTROLLING 
DEVICE 

o 

POTTER* 
BRVMFIELD 
R5SD 6 VOC 
($35 OHM COIL) 

HEP 320 

-) RESET SWITCH 

SENSITIVITY 



PROJECT CONSTRUCTION NUMBER TWENTY-EIGHT 
103 

Acj"JVAJ~£;<O ST w/fc// 

||5 VAc. 
INJ puy 

Ri C.R, 
—NV\H-££~ 

15 )<. bow 
?1W 

C, i J., SOWW 
25voc 

r — 
I 

J 
SN̂ JJ-ch«O 

1/6 Ac. 

Bill ©f Material 

r3 
R* 
r! 

K 

resistor 15k ohms, 1 watt 
Potentiometer, 1 megohm 
resistor 33k, 1/2 watt 
50 mfd 50 vdc CR1 100 na rectifier 
Oohin relay (Lafayette 99G6091 or equiv*) :,1 i C i ay v^xayerre yyG6091 or equiv.) 

Jhi relay (Guardian 1R-61L-.4115 or equiv.) 
PC 1 Photocell (Lafayette 19G 101 or equiv.) 
Q-. NPN Transistor (2N1306 or equiv.) 
S-l Normally stf. push-button switch 
NE-1 Neon lamp (NE-2 or equiv.) 



104 

PROJECT CONSTRUCTION NUMBER TWENTY-NINE 

MAGNETOGENERATOR 

bell GENERATOR LAMP 



105 

PROJECT CONSTRUCTION NUMBER THIRTY 

TJM£R-MOISTURE DETECTER-LIGHT ACTIVATEO 
RE LAV 

HsP&o/ 
33 Oil 

AAA/ 
6.8K 

HEP 50 RtLfii 

33011 

o f\ 

100K 

5 meg 

I I I 1 I I I I 1 

I 
-j- loo mfd 

TIMER 

6 

MOfSTURE 
"DETECTOR 

|rr>e«j >• 
J <* SENSITIVITY 

PHOTOCELL 



APPENDIX G 
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PROJ'ECT CONSTRUCTION NUMBER THIRTY-ONE 

COLOR ORGAN 

107 

pLu<3j IM Oj=> 
~J~cd 

or* Lic^Hys 

\ s y | a f IbbW 

^WATJ-

6JL/CONI CON!yeoLL.r:Li3 
R E L C / p P l ^ R 

l e a d P>BSI^iMA-7E:P 

/ ^ f i ® 
AMO per 

6>A, i<=*=^/ 
^ l u l c o M C o M p ^ U E D 

reecj i F<£:£L 



PROJECT CONSTRUCTION NUMBER THIRTY-TWO 

MAcjdEj-/?£-/$, 

108 

•2.000 tor'KIS WOUKJD 
"JugE. 

M <5- Nfe 
Levy- 1 117 V* 

Mu M4 

© (•)-

72 



109 

PROJECT CONSTRUCTION NUMBER THIRTY-THREE 

12 volt to 117 volts A. C. Converter 

QI-2N307A 

02-2N307A 

117 VAC 
OUTPUT 

— TO CHASSI5 

Parts Lists: 
Transistors 
Q, Q2 2N307A 

0.1 uf Capacitor 
T, Thermador No 6L6000 
P Pilot Light G.E. 1815 
Fi 4 Amp 32 Volt fuge 

12 Volt Battery 



110 

PROJECT CONSTRUCTION NUMBER THIRTY-FOUR 

MARKING PEN 

MARKING PEN 

j m n 

8V TO 12V 
TRANSFORMER 

METAL OR TOOL 

/A&CDEFGHIJ 

JUMPER LEAD 
rBATTERY CLAMP 

Bill of Material 

3 Battery Clips-5 ampere, steel 
1 Single Lead Lamp Cord-#18 copper wire, insulated, 3 feet 
1 Coil-#18 copper wire (Formvar), 6 feet 
1 Soft Iron Core-1/4" dia. x 1-1/2", mild steel 
1 Wood Screw-1/2" #4R.H., steel 
1 Flexible Arm-1/4" x 2-1/4", silicon steel (transformer lamination) 
1 Machine Screw-3/8" #4-40 R.H., steel 
1 Nut-#4-40 hexagonal steel 
1 Writing Tip- 1/2" #18 copper wire 
1 Handle-3/4" dowel, 6" long, birch 
1 Jumper Lead*-#18 lamp cord, single lead, with small battery 

clip on each end 

*Not shown in illustrations 



PROJECT CONSTRUCTION NUMBER THIRTY-FIVE 

He^y- Puj~Y ft 

i n 

, D A 

o w e R 

*r B A T - j EfiLy C e r _ / 

— — *a> 

— _ / 

J 5 1 

4-' 

BP>, 

B B , 

Parts Lists: 
Di~D4 HEP 153 
^1 ^2 Filiment Transformer 
BP^ BP2 Binding Post 



112 

PROJECT CONSTRUCTION NUMBER THIRTY-SIX 
AC to DC Power Supply 

BRIDGE 

30-40 

HEP232 
r m n 

300JGL 

300 MFu 

ZENER 
DIODE 

Bill of Material 

1. - Bridge 50 v. 
1. - 117 VAC to 40VAC Transformer 
2. - 300 mfd. 150v 

Electrolytic Capacitors 
1 N249 Zener Diode 
1 - HEP 232 Power Transistors 

Choke 
1 - 3 0 0 ohm 1 watt resistor 
1 - 5K - 1 watt 



115 

PROJECT CONSTRUCTION NUMBER THIRTY-SEVEN 

SMOKE PRECIPITATOR 

HiW 
6 V. 

IGNITION 
COIL 

Bill of Materials 

1 pc. wood, 1/2 x 8 x 12 in. for base 
1 pc. sheet plastic, 15 x 26 in., .02 in. thick 
1 pc. wire screen, 5 x 13 in. 
1 pc. wire screen, 4 x 8 in. 
2 pc. copper wire, bare, 14 ga., 4-1/2 in. long 
1 wood block, round, 3/4 x 4 in. 
1 pc. aluminum foil, round, 4 in. 
1 metal bottle cap 
1 automobile ignition coil, Ford, Model T 
1 knife switch, S.P.S.T. 
6 volt D.C. Supply 



114 

PROJECT CONSTRUCTION NUMBER THIRTY-EIGHT 

Siv/ 

&-YOLT R£SULAT£D 
POWER SUPPLY 

77 

L X 

c, 

fit tfs 
u~/\fsJ\f AAA/—» 

ft i-

60 VOJLT" 

- + • 

Bill of Material 

n1' D1 

21 R1 
R2 
c' 
Sw, 
Ti 

3mfd 15-volt electrolitic capacitors 
IN34A diode 
2N464 transistor 
1-ohm resistor 
10 k potentiometer 
2.2k resistor 
Spst switch 
6.3-volt filament transformer 
Plug and cord 
box 



115 

PROJECT CONSTRUCTION NUMBER THIRTY-NINE 

p 7 \ Q E : C 3 e y E r < c _ - p c = > 

l!7V^c 

T7 

o 0| ~ \M ̂ 6 

-|k—/V\A/ 
H-TL. 

IM34 

Q, tN3Crt 

Bill of Material 

Tl - 117 volts to 6 volts 
filament type 

Ql - 2N307 
Rl - 11 ohm 
CI - 500 uf 
Dl - IN58 
D2 - IN34 
Kl - Relay, 18 ohm, 12 volts SPST 
Normally Open 
Bell - 6 volt doorbell 



116 

PROJECT CONSTRUCTION NUMBER FORTY 
Code Practice Oscillator 

• 9V TO 2SV 
MORSE 

680A 

HEP 310 

SIGNAL GENERATOR 

100 JTL 
SPEAKER 



APPENDIX H 
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PROJECT CONSTRUCTION NUMBER FORTY-ONE 

EXPERIMENTAL MOTOR 

118 

[ A 
1 
2 

7. 
a 

I**-

c 

ARMATURE1 ASSEMBLr 

COMMUTATORS 

SHAFT 
SUPPORTS 

z±- © 

ARMATUREI MAGNET 

I — BRUSHES 

Bill of Materials 

Piece band iron 1/8 inch thick x 1/2 inch wide by 7-1/2 inches long 
Pieces band iron 1/8 inch thick x 1/2 inch wide x 2-1/2 inches long 
Piece cold-rolled steel 1/4-inch diameter x 2-1/2 inches long 
Piece cold-rolled steel 1/8-inch diameter x 4 inches long 
Pieces brass tubing 3/16-inch inside diameter x 1 inch long 
Wooden base 3/4 inch thick x 3 inches wide x 4-1/2 inches long 

8 Wood screws, No. 6 x 3/4 inch long, round head 
Magnet wire, No. 22 gage enameled 



II9 

PROJECT CONSTRUCTION NUMBER FORTY-TWO 

SYNCHRONOUS MOTOR 

m :j | (y Bin ^ | 

Bill of Materials 

1 Wooden base, 3/4 inch thick x 2 inches wide x 5 inches 
long 

1 Wooden upright, 3/4 in. thick x 2 inches square 
1 Machine screw, No. 10 x 32 x 2 inches long 
1 Machine bolt, 3/8 inch diameter, x 3 inches long 
2 Wood screws, No. 9 x 1-1/4 inches long, flat head 
2 Fahnstock clips 
2 Pieces hand iron, 1/8 in. thick x 1/2 inch, wide x 2-1/4 

inches long 



APPENDIX I 
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PROJECT CONSTRUCTION NUMBER FORTY-THREE 

Automatic Lawn Sprinkler 

121 

A A A / 
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PROJECT CONSTRUCTION NUMBER FORTY-FOUR 

Volt Ohm Meter 

OUTPUT 

R2S 
20 MEG 

2W 

R29 
BOMEQ 

2W 

R29 
10 K 

ZERO 
OHMS 

1000VAC R17 

1000V DC 
290VAC 

117.7 K 
15ME6 

50 VAC RX10000 

10 MA 

4 MEG 10V AC 

tOO MA c R11 
37.5K 

5 V AC IOVDC 

500 MA 0 R 2 3 y 6 K 

y£t 2.5V DC 
R® 

0.45 Z 
Hi AC CAL. 

LO AC 
CAL. 

r z b 
•035A 

[TOTAL) 

R27 
_ 15K 

• i v d c O W V 50 JJA 

• . 2 5 V / 5 0 it A P C Q 

M0TE3:-
t S1 SWITCH POSITIONS-MARKED ON SIA DRAWING 

RANGE 
I0OOV/5OOQV 
2 5 0 V 
50V U 5 V . IV. 50 VA) 
10V 
2*3V 
500MA 
100 MA 
10 MA (10A1 

R X I 
II X100 
RXWOOO 

2. ALL SWITCH WAFERS SHOWN AS VIEWED FROM FRONT (SHAFT END OF SWITCH) 
5. SI SHOWN IN POSITION * 1 
< S 2 SHOWN IN "+DC'POSITION 
& SWITCH CONTACTS 

SHORT ARROWS INDICATE WIPER CONNECTION 
LONG ARROWS INDICATE CENTER RING CONNECTION. 

«. ALL RESISTORS V2 WATT, ±1%UNLESS OTHERWISE NOTED. 



123 

PROJECT CONSTRUCTION NUMBER FORTY-FIVE 

Applause Meter 

B1 -6-vo!t battery 
C I , C2, C3, C4-10 mfd electrolyt ic, 25-volt 
CR1, CR2, CR3, CR4-Sylvania 1N64 diode 
LSI -3 -6 ohm loudspeaker 
Ml - 1 milliampere full-scale meter 
Q l , Q2, Q3- Sylvania 2N1265 transistor 
R l - 5 k , 1/2w potentiometer 
R2, R5, R8- 150k, 1 /2w 
R3, R6, R9 .1000 , 1 /2w 
R4, R7, RIO-2 .2k , 1 /2w 
T l -Stancor TA-33 or equivalent 



124 

PROJECT CONSTRUCTION NUMBER FORTY-SIX 

TWO TYPES OF AMMETERS 

METER COIL 
j PLUNGER 

Bill of Material 

1 Base-1/2" x 3-1/12" x 6", wood 
1 Meter Face-6" x 9", aluminum or tin plate 
2 Fahnstock Clips-3/4" x 5/16", #6 mounting hole, 

nickel-plated brass 
5 Wood Screws-1/2" #6 R.H.,steel 
2 Machine Screws-3/4" #6-32 R.H., steel 
5 Nuts - #6-32,hexagonal, steel 
4 Washers-#6 hole, 3/8" O.D., steel or brass 
1 Pivot Screw - 1/4" #6-32 R.H., steel 
1 Rubber Bank-Length determined by required tension 
1 Plunger-3/8" dia. x 2-3/4", soft iron or mild steel 
1 Needle-3/8" x 6", aluminum or tin plate 
2 Fiber Washers-1" dia., 1/2" hole 
1 Fiber Core-3/8" I.D., 1/2" O.D. x 2-3/4" 
1 Coil-#26 copper wire, to make 8 layers 
2 Soldering Lugs-#8 hole, 11/16", steel 



PROJECT CONSTRUCTION NUMBER FORTY-SEVEN 

ELECTRONIC COLOR FINDER 

125 

8LK 

Bill of Material 

Ml 0-75 microammeter. 
M2,M3, M4 Photocells. (International Rectifier B2, ©r 

equiv.) 
Rl, R2, R3 75K potentiometers. 
SI Three-position rotary switch 

Three gelatin filters (red,green, and blue). 
(Eastman Kodak Nos. 25A, 58, and 47 or equiv.) 



APPENDIX J 

126 



127 

PROJECT CONSTRUCTION NUMBER FORTY-EIGHT 

N.C. 

I 
N.O. 

6 V TO 12V 
DC OR AC SOUNDER 

Bill of Material 

1 Base- 1/2" x 3" x 4", wood 
1 Arm- 1" x 3", brass or spring steel 
1 Contact- 1" x 2", brass or spring steel 
1 Knob- 3/4" dowel or commercial item 
3 Fahnstock Clips- 3/4" x 5/16", #6 hole, nickel-plated 
brass 

5 Wood Screws (B)- 1/2" #4 R.H., nickel-plated steel 
1 Self-Tapping Screw-#6 x 1/2", slotted hexagonal head, 
nickel-plated 



PROJECT CONSTRUCTION NUMBER FORTY-NINE 

op/. Aye/e f- jQa fyg&y 

128 

ZUlZllfHEPteO) 
c / A f 

do on 

Bill of Materials 

1. Transistor 
Q1 - 2N1291 (HEP230) 
1 Resistor (ohms) 
R1 - 500 watt Pot 
T1 - 24 volt, lamp filament transformer 

SI - SDST V° f U S S W i t h h o l d e r 

SRI- 1.5 amp Bridge rectifier 
R1 - large resistor 
R3 - Volt met 



129 

PROJECT CONSTRUCTION NUMBER FIFTY 

SOLID STATE D . C . T O A.C. 

CONVERTER 

WW 

Toych 
P/afes 

(if ustJ\ 
for 

\Shock.trJ 

Bill ©f Material 

R1 
C I 
Q1 
T1 
S1 

1.8k ohm 
100 mf 15v electr®lytic 
2N301 Power Transistor 
6.3v ct filament transformer 
SPST slide switch (N.O. push button 
switch may be used t© turn unit ©n when 
it is lifted 

Touch plates - wire or sheet metal 

- 1.5 t® 9 volt battery 



130 

PROJECT CONSTRUCTION NUMBER FIFTY-ONE 

POWER SUPPLV 

TRANSFORMER 
K-n. PRIMARY^ 20QKJI SECONDARY 

SOmnV 

22r*f 
50 Jmv 

W 

100 MA,200 PIV 
5ELENIUN KFCTlFfCR 

130 V DC 
outpi/t 

2 5 B 5 > 

IZ-th, k WATT 

?v 
SPST 

> ' i V' I 



PROJECT CONSTRUCTION NUMBER FIFTY-TWO 

c . y / ^ o * J / c . / - . A / & A 7 

131 

1/7 1/ac. 

50OK' 

— A / W 

,) 
K, 

M 5 

7*5 K 

^ W V -

T) M 7 ( i o -

M 4 

W * J ) M a u j f IK/ H \ G H 

posiTic^ 

(fKl 
JTi&fZM IS 

1 f 
CZ~<z> I CZ. Hi 



PROJECT CONSTRUCTION NUMBER FIFTY-THREE 

POWER SUPPLY 

• 132 

12 V DC 
f VIBRATOR 
t (3 PRONG,) 

5 P5T 

12.6 VCT FILAMENT OUTPUT 
TRANSFORMER, e AMP 0-/4-0 

vdc 

1ZVDC IOKJL 
5" wArr 
"V 

d 6 

f 
lZAMP/ZOOPIV 
SELENIUM X 
RECTIFIER b 

/OKil 
I5~0 V DC 5*WATT 
ELECTROLYTIC 

O-/20 VAC 



153 

PROJECT CONSTRUCTION NUMBER FIFTY-FOUR 

11714c 

£ ~ L £ C ~ r & o a J / C 

4% Dl£.hAE;T£l3 
pLAjBT S O L D E K C D 

T O V I Q ^ R l D C A p 

£ / . £ - C / - & < Z > s C O/DJZ. 

D 

Bill of Material 

Ml NE-2 bulb 
M2 Ac wall plug, cap, and clamp. 
R1 47K resistor. 
Si Spst switch. 
T1 6.3-Vac filament transformer. (Triad F-14X 

or equiv.) -
VI 6J7 tube. 

4-1/4-inch-diameter metal plate. 
One standard 8-pin tube socket. 



134 

PROJECT CONSTRUCTION NUMBER FIFTY-FIVE 

SUPPLY 

TRANSMITTER P O W E R SUPPLY 
Tl fiS" Re 
^ — 25 OK 250 K 

XZ XI 

CI 
OltnfJ 

C2 
.Olinfd 

if 

r 

/-a .01 mfd .0) rrtfd 

X3 

Rr 

x+ 

R8 
"—AAA/—t-AAA/—i 

250K 25"0ft 

nrnrrn. 

450V -

4-SOV Is 

C7 
4-Qtof<i+ 
4-50V 

C8 
4-OmA/,"#-
4-50/ b= 

-0 + 

600V 
D-C 

OUTPUT 

-0-

Bill Of Materials: 

Ci-C* Capacitor .01 Mfd, 1000 Volts Mylar 
C5-C8 Capacitor 40 Mfd, 450 volts electrolytic 

1-1.2 Choke 6 Hy. 200ma. (Knight 5 4 M 7 M ) 

S1 Switch SPST 

Zl v r aS S ff^® r P°V e r 6 0 0 v o l t s 200 ma. Knight 54D234 9 
1 4 Rectifier Silicon • ---(Starkes Tarzin F8) 



PROJECT CONSTRUCTION NUMBER FIFTY-SIX 

SOLDERING IRON CONTROL 

135 

117- V. A C 

S O L D E R I N e IRON LAMP 

117- Y. AC 



136 

PROJECT CONSTRUCTION NUMBER FIFTY-SEVEN 

Telephone Amplifier 

~ v w 

INPUT 

9 V battery 

2 mfd, electrolyt ic, 15 V 

8 mfd, electrolyt ic, 15 V 

0.01 mfd, ceramic disc or mica, 100V 

3-6 ohm loudspeaker 
Q1/Q2/Q3/Q4 Sylvania 2N1265 Transistor 
Ri 470 K Q, 1/2 watt 
R 2 150 K Q, 1/2 watt 
R3 270 K Q, 1/2 watt 

q,c4 
C

2 ' C 3 

c5 
LS, 

R4 4.7 K Q, 1/2 watt 
Rs 68 Q, 1/2 watt 

R6 12 0 , 1/2 watt 

R7 100 K Q, 1/2 watt potentiometer 

Tj Argonne AR-104, Stancor TA-27 or equivalent 

Argonne AR-109, Stancor TA-35 or equivalent 

T j Argonne AR-119, Stancor TA-21, or equivalent 

T4 Telephone pickup coi l , Lafayette MS-16, Shield M-133, 

or equivalent. 



APPENDIX K 
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PROJECT CONSTRUCTION NUMBER FIFTY-EIGHT 
Hot Plate 

0 

0 <s> 0 CD 

© I 
0 

f 
0 © 



139 
PROJECT CONSTRUCTION NUMBER FIFTY-NINE 

HOT DOG ROASTER 



140 

PROJECT CONSTRUCTION NUMBER SIXTY 

1/7 VAC 
60 CYCLE3 PRIMARY 

SHORT 
Q fKCU/TED 
5FC0NDARX 



PROJECT CONSTRUCTION NUMBER SIXTY-ONE 

125 Watt Voltage Control 

1:41 

I I 7 - V . AC 



142 

PROJECT CONSTRUCTION NUMBER SIXTY-TWO 

Circuit Breaker 

SOURCE 

o / Y Y \ - T V 
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PROJECT CONSTRUCTION NUMBER SIXTY-THREE 

CONTROL SWITCH BOX 

I I I I I I I I 

D 
o o 6 , 

/ / / 

Bill of Material 

5-double plugs (female) 
6-spst switches 
1- plug (male) 
1-box 
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PROJECT CONSTRUCTION NUMBER SIXTY-FOUR 

P /A. C o J 

I 

Bill of Material 

R1 100,000 - ohm 1/2 watt 
R2 1000-ohm, 1/2 watt 
CI, C3, 6 mfd, 25 v d-c electrolytic capacitor 
C2 .02 mfd, 25 volt or higher 
XI 2N107 thransistor 
Ml 2000 ohm mic. 

terminal strip 
perforated board 
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PROJECT CONSTRUCTION NUMBER SIXTY-FIVE 

suasr/rt/r/OA/ D£v/6£" 

O 

R> "AAA/" 

A A ^ / V — 

A A ^ / V W -

•O 

•o 

o 

-o 

o 

6 

Bill of Materials 

C-̂  .005-mfd., 600-volt capacitor 
0-2 .1-mfd., 600-volt capacitor 

8-mfd., 600-volt capacitor 
250-ohm, 5-watt resistor 

R2 30,000-ohm, 5-watt resistor 



PROJECT CONSTRUCTION NUMBER SIXTY-SIX 

J~ACMOM£: 

in 

4 Disjjei©ux"^R 

id-ps 

hl<=> ffe: 
alu A<zt± l/2.vyA]T 

Bill of Materials 

C1 ~ 
C 2 " " *R — 

3 = 
R4 "" 
R_ — 

D 
Q 
M 
L 

rS>e \2 Voui 

bevj-j-eRY 

.02 mf, 600V 
500 mf, 3v 
20k ohm 
5.1K ohm 
1.5K ohm 
25K ohm 
2K ohm (for 12v systems.i 
only; omit if 6v system 
is used) 
IN60 Diode 
2N413 
RPM Meter (or converted 0-50VDC voltmeter) 
Light (12V or 6V depending on system) 
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PROJECT CONSTRUCTION NUMBER SIXTY-SEVEN 

X I 4 9 - C S T R O B E 

SENS & 

4- VOLTS P-P 
M \ 

W / 
R2. 

® M M r 
R3 OA O 

13 VOLTS DC. 

n 
ur v o i T S T T 

60C 

Bill of Materials 

Q1 2N4870 or 2N4871 unijunction transistor 
SCR1 2 N3528 Silicon controlled rectifier 
Dl,D2 Germanium diode 
D3,D4,D5 1N5060 or equiv. diode 
Ft-1 110 watt/sec flashtube 3 00-500 volt 
Cl .02 mfd disc ceramic capacitor 
C2 30 mfd @ 15v (33 mfd @ 16v) *Electrolytic capacitor 
C3 2 mfd @ 15v (2.2 mfd @ 16v) *Electrolytic capacitor 
C4 ,02 mfd (.022 mfd) * Mylar capacitor 
C5 20 mfd @ 350v Electrolytic capacitor 
C6 10 mfd @ 150v Electrolytic capacitor 
C7 10 mfd § 15v (10 mfd § 16v) * Electrolytic capacitor 
R1 10 ohm l/2w resistor (Brown, Black, Black, Silver) 



PROJECT CONSTRUCTION NUMBER SIXTY-EIGHT 

Paging Amplifier 

149 

WW 

S fti 
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PROJECT CONSTRUCTION NUMBER SIXTY-NINE 

/~£ecj~Q/c & u < $ S r f o o 
A4o/-o/e < S p g £ o CojJf/eo/L 

P, 

A*loc>e 

AM ooe ca. 2 HF WWTe F, 
o 

Bill of Materials 

9 V Batt. 
0.00 Suf Disc Capacitor 
HEP 310 Transistor 
2200ohm 1/2 watt transistor 
2700 ohm 1/2 watt transistor 
50.000 ohm pot 
SPST switch 
Ear Piece (8 ohm) 
Misc. - Assorted Hardware 



1S1 

PROJECT CONSTRUCTION NUMBER SEVENTY 

2-tfETER (ISO MHz) PREAMPLIFIER 

mpfci 

INPtHjJfjIr 

L2 H 
jrrrv- lit 

0.00! > n>f<j >270 

J L . T 

•A/W 9 VOLTS 
_ 0 . 

O'OOJ 
' mfd 

o OUT PUT 

Parts List: 
1 HEP 8 02 
1 Ceramic Capacitor, 0.001 mfd 
1 Mica Capacitor 2pfd, 10 v 
1 Mica Capacitor 5pfd, 10 v 
1 Mica Capacitor lOOpfd 10 v 
1 Resistor 220 Ohms 1/2 watt 
1 Resistor 270 Ohms 1/2 watt 
1 SPST Switch 
1 9 volt battery 

Ll 1/4 turns, tapped at 1 
1/4 turns #26 
L2 9 1/2 turns #34 
L3 5 turns # 26 
L4 1 1/4 turn, #26 



PROJECT CONSTRUCTION NUMBER SEVENTY-ONE 

Alarm Clock 

152 

•9VDC 

HEP 312 

500-fL 

HEP5S 

8_fL 



PROJECT CONSTRUCTION NUMBER SEVENTY-TWO 

POWER,Sl/PPLY 

153 

120V 

SELENIUM 
RECTiFeR 
(00 MA/2OO PIV 

A W 
IK JL 
Z watt 

I0KJ1. 
5 vuott -j. 

6 © 
0- 140 V DC 

SPST ZOvrsF 
ELECTROLYTIC 
20Q y 
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PROJECT CONSTRUCTION NUMBER SEVENTY-THREE 
Electronic Door Bell 

FRONT *9TO 25 VDC BACK 

680.fi. 

HEP 310 

lOOiu 

SPEAKER 
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PROJECT CONSTRUCTION NUMBER SEVENTY-FOUR 

Fluorescent Lamp 

-» V / Y Y Y l 

117-V.AC 

Fluorescent LAMP ? 



PROJECT CONSTRUCTION NUMBER SEVENTY-FIVE 

CLOCK TIMER 

157 

microswitch 

I 

MOTE POTTED 
LINES INDICATE 

7JMEH MECHANISM 

MANUAL SWITCH 

117- V. AC 
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PROJECT CONSTRUCTION NUMBER SEVENTY-SIX 

METAL DECTATOR 

=»• 0, 

Coil Form 
LI -17 turns #22 formvar 

copper wire wound on 
coil form. 

Coil form-ij- l/2 sq P. C. 
board, perforated "board 
or plastic 

Parts List: 

R1 *4-7 K resister 
R2 10 K resister 
R3 680 resister t> 
CI-25 -280pfd trimmer capacitor 
C2-.o2 mfd ^00v tublar 
C3-100 pfd ceramic disc 
Ck-,05 mfd ^00v tublar 
31-GB-l general purpose PNP type 
Bl- pv transistor radio type, "battery 



PROJECT CONSTRUCTION 
NUMBER SEVENTY-SEVEN 

Five Tube 
Radio 

MB 

T 
S 

#0 ff 

—j—V\A/jl' 

X 
/ o 

ss&r^ 

o »c - % *-••& * 
. v* k* > 

N. /* ^ 
t$ <:•& !5 C* 

I f e — 

L & f i W 
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PROJECT CONSTRUCTION NUMBER SEVENTY-EIGHT 
Magnetic Putting Green 

TIE POINT 

coTC^J, coTC^J, 
« / ' 

SWITCH 

20 GA. ALUM. 

COVER 
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PROJECT CONSTRUCTION NUMBER SEVENTY-EIGHT 

SOLDER 

~ * r\ A P\ f\ K 

l ! MILD STEEL 
—<d—v i •; -\"i—n—r-r V u \J 

SPRING 

COPPER-IGGA. 

BRACKET 
2 REQ'D. 
MAT'L.-COPPER 

WIRES 

SWITCH PLUNGE! 
[ ^ - 1 PLA5TIC 
^ — ^ d X | l o n g 

I D.i/ 1 COIL 

nm PLASTIC 

A I. ft COPPER TUBE. SOLDER 
ENDS TO COPPER WASHERS 

-SOLDER 

-SLOT-|x|;LONG 

ALUM. BASE 

WOOD 

pi 

i 
i 
r ^ A 
i 
h 

1 L 
I /I 

J. 
pi i 
i 
ft 

i 
1 
1 

<n|«0 1 L 
I /I 

J. 
pi i 
i 
ft 

f 

SEC.A-A SWITCH DETAIL 
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PROJECT CONSTRUCTION NUMBER SEVENTY-NINE 

TV. GHOST £ I /MIA/A TOR 

ra auk 

1 
A/vV-

Z /?/ 
£ R3 

SWI 
O-i 

roA/sr 
R4 

sw rJ 

Bill of Material 

Rl,2-10K pots, ohmite CMU 1081 
R3, 4-2.5K pots, ohmite CMU 2521 
SWI-SPST on R3, ohmite CS-1 
SWS-SPST on Re. ohmite CS-1 
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PROJECT CONSTRUCTION NUMBER EIGHTY 

ELECTRIC BOTTLE CUTTER 

T, 
• 

• < v V W w > 

Bill of Material 

1 
2 
1 
1 
1 
2 
1 
1 
1 
1 
1 
2 
1 
2 
2 
1 

pc, 
pc, 
pc. 
pc. 
pc. 
pc. 
pc, 

in. 

xn. 

wood, 1/2 x 7 x 15 in. 
wood, 1 / 2 x 6 x 8 in. 
wood, 1/2 x 2-1/2 x 7 
wood, 1/2 x 3 x 7 in. 
wood, 1/2 x 1-1/2 x 8 
wood, 1/2 x 1-1/2 x 7 in. 
brass rod, round, 3/16 x 4 in. 

alligator clip 
step-down transformer (see text) 
switch, momentary contact, S.P. 
pc. resistance wire, 22 ga., 18 in. long 
nuts, hexagon, brass, 10-24 
machine screw, R. H. brass, 6/32 x 1 in 
nuts, hexagon, brass, 6-32 

hook-up wire, 18 ga.,stranded 
x m e cord and plug 
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PROJECT CONSTRUCTION NUMBER EIGHTY-ONE 

Arr/?/ic.7~o/z 

£ 
Bt 

/ \ 

3V 

rt 

] eaA 

VAr 
A2 

- 1K 

£A#PMOAtes 

Ri 
33K T ci + 56 

Bill of Material 

Transistors 
Q1-2N255 
Resistors(ohms) 
R1-33K 
R2-1K pot. with switch Si 

Capacitors 
CI-50 
Miscellaneous 
Tl-Lafayette TR-99 
Earphone-Lafayette 
MS-439 

Sl-part of R2 
Bl-3 volts 
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PROJECT CONSTRUCTION NUMBER EIGHTY-TWO 

BUZZER-SWITCH 

BACK PLATi: 

WOOD SCREW (A) 

FIBER WASHER 

FIBER COIL FORM. 

BRAD 

SOLENOID PLUNGER SCREWfB) 

VIBRATOR 

WOOD 
SCREW mi' 

MACHINE 
SCREW 

SPRf/VG 

y ^ L - S P R J N G a t t a c h m e n t c l i p 

FAHNSTOCK CLIP 

VIBRATOR CONTACT' 
PUSH BUTTON SWITCH 

Bill of Material 

1 BackPlate - 1/2" x 3" x 3-1/4", wood 
1 Base - 1/2" x 3-1/4" x 7", wood 
2 Fahnstock Clips-3/4" x 5/16", #6 mounting hole, nickel-
plated brass 

1 Push Button-Standard item, 5/8" hole 
1 Spring - 1/4" dia. x 1-1/2", spring steel wire 
1 Solenoid Plunger-3/8" dia. x 2-1/2", mild steel 
1 Brad - 1/2", steel 
1 Spring Attachment Clip-3/8" x 5/8", sheet brass 
1 Machine Screw - 3/8" #6-32 R.H., steel 
2 Fiber Washers - 1" O.D., 1/2" hole 
1 Fiber Coil Form - 1/2" O.D., 3" 
1 Coil-2-1/4" in length, 8 layers #26 copper wire(Formvar) 
1 Vibrator-1" x 3", sheet brass 
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PROJECT CONSTRUCTION NUMBER EIGHTY-THREE 

LAMP FLASHER 

K> 
117-V.AC SR. 

o 

1 

„ c 
) 
) " r 

Bill of Materials 

sk 
R1 
ci 
RL, 

Single-pole switch 
25-raa. (or higher) selenium rectifier 
10,000-ohm potentiometer 
500-mfd., 50-volt capacitor 

2,000-ohm relay, double pole single throw 
contacts 
Lamp and socket 



APPENDIX N 

RATING OF EIGHTY-THREE 

PROJECT CONSTRUCTION 

IDEAS BY JURY II 

Excellent 

77 Five Tube Radio" " 4.79 

Good 

49 Electroplater _ 4.20 
67 Strobe Light " 4.18 
52 Fire Alarm 4.16 
14 Siren 4.15 
28 Light Activated Switch 4.11 
47 Color Finder 3.95 
58 Hot Plate 3.90 
73 Electronic Door Bell 3.88 
69 Motor Speed 3.84 
35 Battery Charger 3.82 
4 Hi Impedance Microphone-Pre-Amp 3.80 
17 Socket Dimmer 3.72 
50 Solid State Converter 3.71 
41 Two Pole Motor 3.64 
53 Transistor Power Supply 3.60 

Average 

26 Night Light 3.44 
30 Time Moister Dectator 3.43 
61 125 Watt Voltage Control 3.429 
38 6 Volt Regulated Power Supply 3.427 
19 Burglar Alarm 3.426 
13 Trouble Lamp Flasher • 3.423 
9 D C Power Supply 3.42 2 
29 Magnogenerator 3.421 
22 Power Plant 3.418 
64 P. A. Converter 3.414 
65 Substitution Box 3.397 
39 Fire Dectator ~ 3.394 

167 
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55 Transmitter Power Supply 3.386 
40 Code Practice Oscillator 3.383 
21 Solar Battery 3.374 
32 Tool Magnetizer . 3.372 
81 Fish Attractor 3.36 
31 Color Organ 3.346 
6 Portable Fuses Panel 3.344 
34 Marking Pen 3.341 
62 Circuit Breaker 3.32 
20 Wise Owl Project 3.31, 
1 Electronic Bull's Eye Game 3.30 

71 Alarm Clock 3.29 
27 Garage Opener 3.289 
15 Vacuum Tube Filament Tester 3.287 
76 Metal Dectator 3..284 
37 Smoke Precipitor 3.27 
33 12 Volt to 117 A C Converter" 3.264 
2 Automatic Sound Switch 3.262 

25 TV Commercial Killer 3.261 
59 Hot Dog Warmer 3.218 
78 Magnetic Putting Green 3.214 
24 Solar Power Engine 3.212 
36 A C to D C Power Supply. 3.20 
60 Soldering Iron 3.1,97 
80 Electric Bottle Cutter 3.196 
23 Electric Shaver Converter 3.193 
63 Control Switch Box 3.189 
57 Transistor Amplifier 3.183 
75 Clock Timer 3.16 
51 Power Supply 3.149 
12 Electric Shaver Rectifier 3.143 
7 Electric Organ 3.134 
3 Ignition Timing Light 3.131 

66 Tachometer 3.122 
8 Voltage Doubler Power Supply 3.121 
74 Flourescent Lamp 3.10 
68 Depth Finder . 3.09 
72 Power Supply 3.06 
11 Touch Switch 3.00 
79 TV Ghost Eliminator 2.99 
56 S. Iron Control 2.96 
48 Keyer 2.86 
43 Automatic Lawn Sprinkler 2.78 
45 Applause Meter 2.77 
42 Synchronous Motor 2.66 
54 Electroscope 2.52 

Below Average 
83 Lamp Flasher 2.45 
5 Variable Strobe Light 2.44 
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43 Automatic Lawn Sprinkler 2.43 
16 Ignition § Spark Plug Tester 2.42 
10 Demagnetizing Magnetizing Coil 2.39 
70 2 Meter Pre Amp . 2.21 
18 Socket Tester 2.15 
82 Buzzer 2.12 
46 Two Ammeters 2.09 
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