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Dear Colleague:

BEST COPY AVA 1./461.E

We are happy to forward the Power Conversion Transmission
System document to you. We feel that implementation of a
curriculum designed around the concepts represented in this
document will provide students with relevant understanding
of power systems.

In order to implement the curriculum contained in this docu-
ment, you will need to purchase the equipment listed on page
88. YoU will also need to purchase Worthington's book,
GENERAL POWER MECHANICS, D.C.A.'s Transparencies "Power
Technology", and other reference material pertinent to the
equipment required for the course.

We do not maintain that this document represents the answer
for a course in Power. However, the document has proven
successful in the project schools. We solicit your suggestions
for curriculum revision and your comments pertinent to tile
curriculum.

Sincerely,

gvf
Harvey Dean
Director

bif
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S. E. T. PROJECT

Position Paper J

THE

SECONDARY

EXPLORATION OF

TECHNOLOGY

PROJECT

on the
Rationale for the Study of the Total Systems of

Materials Analysis and Processing Systems, Power, Industrial Communications Systems
within Industrial Education Classes

The basic idea of the Americ "n economic system is to provide services to people or to prc.duce a sale-
able product for a profit. Industry is that portion of the economic system that provides material goods by
changing raw materials into products that have greater value than the raw material. Industrial service indus-
tries are concerned with keeping such products usable.

Broad based programs such as IACP Construction and Manufacturing provide students an opportunity
to investigate the concepts of the total system of industry through meaningful activities. If one is to
further investigate the principles of the total system of industry at or beyond the concept level, it becomes
necessary to divide the principles into meaningful sub-systems.

The sub-systems of industry are: (A) Governmental Policy (B) Business Management (C) Personnel
(D) Material Analysis & Processing Systems (E) Energy Systems (F) Industrial Communications Systems.

The sub-system of Governmental Policy includes the areas of the federal monetary system, natural
and/or developed resources, "rules of the game" in which private industry must operate, etc.

Business Management includes the areas of operating our industries. Management topics may be mar-
keting, management, finance, etc.

The sub-system of Personnel includes the "people problems" of industries. Personnel areas may be
health, recreation, training, retiring, education, etc.

At this point in time, the Industrial Education Field must assume that the content of the three sub-
systems described above are taught within other curricular areas in the schools.

The content of the three remaining sub-systems of industry should then be the responsibility of the
industrial education curriculum.

The S.E.T. Project systems course in Material Analysis & Processing Systems allows students to experi-
ence the methods of processing (changing) raw materials of all kinds into saleable products. It also allows
students to experiment with the similarities and differences between raw materials and processing methods.

Power evolved as the need for new material processing methods developed. The developments of
power technology are available to everyone in today's society. The developments have raised America's
standard of living. The system course in Power provides the student with an understanding of how man has
taken the basic forms of energy and systematically converted and transmitted them to work for him. The
course also allows students to investigate the function of the prime movers in our transportation systems.

Communication has been, and still is, man's link to man and machine, and machine's link to man and
other machines. In industry, communication allows one man's idea to become a reality as a saleable pro-
duct. The systems course of Industrial Communications provides students with an understanding of how
man can develop ideas and communicate them to other people and machines. The course includes various
types of communication systems utilized in industrial settings.

Industry is a total system which includes man's changing of materials for man; utilizing the power
developed by man; while communicating with all men.

It is impossible to teach the total system of Industry by selecting one element of the sub-system and
developing it into a single course. However, after learners conceptualize industry and experience the sys-
tem, it becomes realistic and psychologically feasible to begin studying the individual elements in individual
courses.

S.E.T. Project Teachers and Staff
June, 1973



EXEMPLARY POWER CONVERSION AND UTILIZATION LABORATORY 32 X 72 FT.
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AVAILABLE

1. display cabinet
storage cabinet/bookcase
file cabinet
teacher desk

f) sliding blackboard and projection screen
f. student seating (with electrical power strip at front)
7, overhead projector
b. storage over/under cabinet (electric and air outlet on counter)
9. '1.,,111 exit' analysis center (with small engines: diesel, z-cycle

and L. Lycl gas)
10. study carrels
11. work table (strage under)
12. arbor press
13. drill press
14. grinder/buffer and cabinet
15. storage closets
16. tool storage
17. auto engine w/stand
18. small eng. dyno. built in
19. environmental test unit
20. compressor vise-cabinet
21. auto engine dyno equipmen'
22. stem engine demo stand
23. exhaust and fume removal muffler system
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POWER CONVERSION AND
TRANSMISSION SYSTEMS

A 9th and/or 10th grade Industrial
Education Curriculum fulfilling of the
Kansas State Department of Vocational

Education's level two course requirements.
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SECONDARY EXPLORATION OF TECHNOLOGY

ESEA TITLE III PROJECT
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STATE OF KANSAS
IF YOU SHOULD HAVE QUESTIONS, COMMENTS OR REQUESTS

PERTAINING TO THIS GUIDE. PLEASE CONTACT,

DIRECTOR. 5 E T PROJECT
KANSAS STATE COLLEGE
PITTSBURG, KANSAS 66/61
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PREFACE

The Secondary Exploration Technology document, Power, Conversion, Transmission, and

Utilization, represents a cooperative effort between the: Kansas School districts of Independence,

Burlington, Shawnee Mission, and KSCP. It further represents a summer of initial trial development

by ten (IQ) S.E. T. teachers with guidance from the S.E.T. Project Staff, a year of trial implementation

in the three school districts and a final summer of levision and synthesis by project teachers and staff.

The S.E.T. Project Curriculum seeks to provide the teacher with the objectives, equipment,

material, supplies, references, and activities necessary to teach students the System of Power- -

from energy source, through conversion, to transmission and finally to utilization. Career information

and the sociological implications of Power is also included in activity form.

The user of this guide should recognize that activities to encompass the entire body of

knowledge as depicted on page 2 are not included. It is impossible to teach in one semester, one

year, or h one program the intracacies of the total body of knowledge. is possible to teach the

concepts of how each system of power interrelates to the other syster power. Therefore, the

S.E.T. Power document provides a guide for the teacher to teach the !stem of Power.

The credit for the content in this guide goes to the S.E.T. Teachers who developed, tried,

revised and synthesized this curriculum. The curriculum should prove successful in other schools

because of the practical and realistic activities delineated by the teachers.

The Teachers chose the equipment as listed in order that Students could successfully complete

given activities and meet specified objectives.

Other similar equipment may be available to complete given activities. It is not the purpoLe of

this document to endorse educational equipment but merely to note equipment which proved

successful in meeting the listed objectives for specific activities.

ii
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RATIONALE FOR POWER

Throughout history man has used and developed nature's energy into power systems that help

him fulfill his needs---from the simple fires of cavemen to the complex machines of today's industry.

Power performs the wrack of industry. As an outgrowth of the development of power, our

standard of living has improved positively. If one is to learn of the total system of industry the sub-

system of power must be investigated.

The study of power is the investigation of how man controis, converts, transmits, and uses

energy.

The S.E.T. Project's body of knowledge (see page 2) delineates the content possibilities for any

Power or power related course at any level of instruction.

The level I course recommendation contained in this document attempts to investigate the

total system of power. Power courses beyond level I should include in-depth study of components

from the Body of Knowledge.

1
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GOALS OF POWER

1. To develop an understanding of the concepts and principles of energy conversion, power
sources, power transmission and power uses.

2. To provide a knowledge and understanding of how power sources, transmission and uses are
combined to produce power systems.

3. To provide experiences with power components by constructing, servicing, and developing
power circuits and systems.

4. To develop an insight into the various career opportunities available in the field of power.

5. To develop knowledge and experience in the relationship of power to other disciplines; to
all curricular areas; and industrial applications.

6. To develop positive safety attitudes and practices pertaining to work and the study of power.

7. To provide an insight into the socioeconomical and/or environmental effects of power.

3
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S. E.T. Project Power Curriculum

PERFORMANCE OBJECTIVES

The performance objective, listed below should provide realistic attainment levels for students

enrolled in the power course described in this guide. Each teacher may wish to establish his

own performance levels for the course rather than use those indicated below. However, the Test

instruments included in Appendix D should prove valuable regardless of teacher choice.

Performance levels are not established for the activities delineated in this guide. Each

teacher using this guide is encouraged to establish performance levels for his own class per

activity and to build in his own evaluatior. criteria.

Definitions of Performance Objectives in the Psychomotor, Affective, and Cognitive domains

are included in Appendix A.

Cognitive Performance Objective

Upon exiting the S.E.T. Project power course the students will indicate a knowledge of Power, Conversion,

Transmission, and Utilization as evidenced by an increase of 20% in Mean score between pre- and post-testing

on the S.E.T. Project Power Curriculum Tests.

Affective Performance Objective

Upon exiting the S.E.T. project Power course the students will indicate the value of the study of power

as evidenced by a 15% increase in the mean score between the S.E.T. project pre-Power Curriculum attitude

inventory and the post-Power Curriculum attitude inventory.

Psychomotor Performance Objective

During the Power course the student will perform psychomotor skills in at least the imitation and/or

manipulative level as evidenced by the teachers records of successful completion of at least eight of ten teacher

selected activities that suggest these levels of skill development.*

"Refer to Appendix A.

4
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BROAD ACTIVITY OBJECTIVES FOR STUDENTS ENROLLED. IN POWER

I. The student will investigate, research, and/or conduct experiments with the sources of energy as
evidenced by the completion of the prescribed activities in the unit of study.

2. The student will investigate, research, conduct experiments and/or activities in the conversion
of energy from one form to another as evidenced by completion of the prescribed activities
in the unit of study.

3. The student will investigate, research, conduct experiments and/or activities in the transmission
of Power from one point to another as evidenced by completion of the prescribed activities
in the unit of study,

4. The student will investigate, research, conduct experiments and/or activities in the utilization
of power as evidenced by completion of the prescribed activities in the unit of study.

5. The student will investigate, research, conduct experiments and/or activities in career orientation
related activities and other aspects of power as evidenced by completion of the prescribed
activities in the unit of study.

6. The student will research, investigate, conduct experiments and/or activities involved in designing,
construction, use and/or operation of a selected power system as evidenced by the completion
of the selected activities within the designated unit of time.

7. The student will demonstrate his knowledge of the controls of power and energy as evidenced
by participation in the prescribed activities in the unit of study.

5
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CONTENT OUTLINE

FOR POWER AND ENERGY

Suggested for Level II Courses

The sequence presented in content outline is imperative

for the success of the Systems/Conceptual Approach.

One Semester Idays) Topic or Area of instruction

4 1. ORIENTATION
A. Shop procedures
B. Pretests
C. Safety

2 II. UTILIZATION AND APPLICATION OF POWER TO
DO WORK
A. General Discussion
B. Power Systems in Operation
C. General Career Orientation
D. Sociological Impact of Power Systems

2 III. BASIC ORIENTATION OF POWER TRANSMISSION
TO UTILIZATION
A. Teacher demonstration of simple:

I. Hydraulic systems
2. Electrical systems
3. Mechanical systems
4, etc.

1 IV WHAT IS POWER AND ENERGY?
A. Sources & i arms of Energy

I. How converted
2. How transmitted

B. The System and Control of power

46 V. CONVERSION & TRANSMISSION

A. Power Conversion
B. Mechanical Transmission
C. Fluid Transmission
D. Electrical Transmission

14 VI. SYNTHESIS OF POWER SYSTEMS
A. Suggested Activity

14 VII. INDEPENDENT STUDY
A. Suggested activity

2 VIII. CONCLUSION

5 IX. Days generally lost due to normal school interruptions

90 TOTAL
6
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GUIDELINES FOR THE USE OF THE ENCLOSED ACTIVITIES

The following pages include suggested activities that provide the student with an
awareness of the total system of power. The activities relate to the cognitive, affective
and psychomotor domains of behavior.

Several methods may be used to teach the activities dealing with conversion and
transmission (Section V). One method is to allow the entire class to do the activities
at the same time. Another method is to divide the class into 4 or 5 groups and ro-
tate the groups through the different activities. The teacher should select the method
which best meets his local situation.

We encourage teachers using this document to expand and revise individual
activities to fit their own situation. If activities need to be omitted because of time,
omit activities from each set, not an entire set of activities.

Teachers should continually relate individual activities to the total body of
knowledge. If this relationship is lost, understanding of the total system of power
is lost.

TEACHER: You must prepare for each lesson prior to teaching the lesson. The
S.E.T. Project staff recommends that you read this entire document
before beginning your course.

7
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* SECTION I. ORIENTATION
A. SHOP PROCEDURES (DAY1)
B . PRE TESTS (DAY 2)
C. SAFETY (DAYS 3 & 4)

DAY 1: The teacher should discuss with the class the normal beginning of class procedures.

This may include the assignment of seats, collecting of fees, assignment of lockers, etc.

DAY 2: Administer the pretest and the attitude inventory. (Pretest and attitude inventories

in Appendix D). Evaluate each to determine what the students know and how they

feel about power.

DAYS 3 and 4: The teacher should present, demonstrate, and discuss the safety information

contained on the next page. An evaluation of the student's knowledge of safety may

be conducted following the presentation by the teacher.

Refer to content outline, p. 6.

8
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Safety Instruction

Teachers using this document should present safety instructions and evaluate student

performance on safety in the feowing areas:

A. General

I. Shop procedures

2. Fire prevention and drills

3. Severe weather precautions

4. Safety clothing and dress

5. Eye protection

6. Handling and use of basic hand tools

7. Reporting and care of minor injuries

Specific safety instruction and student performance evaluation should be administered

in the following areas:

A. Electrical Devices

I. Safety fuses, switches

2. All wires properly insulated

3. Loose connections

4. Properly grounded

5. Proper identification of parts and components

6. Proper handling of dangerous voltage and current

B. Heat Engines

I. Refueling of engines

2. Proper ventilation and exhausting of poisonous fumes

3. Rotating shafts and hot parts of engines



C. Mechanical Devices

I. Exposed belts, pulleys, and gears

D. Fluidic Devices

I. Compressed air and fluids

BEST COPY AVAILABLE

1

Each teacher of power should make an effort to redesign, rearrange, and equip their own

shops so as to provide an environment as safe as possible-one where injuries would be an accident.

The following book is an excellent source for shop safety and safety instruction:

Accident Prevention Manuel for Shop Teachers, American Technical Society, Chicago, Illinois.

10
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* SECTION II. UTILIZATION AND APPLICATION OF POWER TO DO WORK

A. GENERAL DISCUSSION (DAY 1)
B. POWER SYSTEMS IN OPERATION (DAY 1)
C. CAREER ORIENTATION (DAY 2)
D. SOCIOLOGICAL IMPACT OF POWER SYSTEMS (DAY 2)

During the next 2 days the teacher should discuss with the class how power does work

for man. The career possibilities and the sociological impact of power on society should be

emphasized wherever appropriate.

DAY 1: 1. Demonstrate several power systems doing work.

Examples: Air compressor, drill press, grinder, small engine, etc.

2. Discuss how the demonstrated power systems do work for man.

DAY 2: 1 Discuss with the class six different careers that are associated with the operation,

construction, designing and maintenance of the power systems that were

demonstrated yesterday.

2. Select several items that have been printed in the news media recently pertaining

to energy conservation, pollution, etc. Discuss these articles with the class.

Refer to content outline p. 6.

11
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* SECTION III. BASIC ORIENTATION OF POWER TRANSMISSION TO UTILIZATION
A. TEACHER DEMONSTRATIONS OF THE TRANSMISSION

SYSTEMS (2 DAYS)

During the next two days the teacher should show how power is transmitted and controlled

from the point of conversion to the point of utilization.

DAY 1: 1. Demonstrate to the class a simple electrical transmission circuit.

Example: Connect a bulb to a battery using a switch as a control device.

2. Discuss how electrical energy can be transmitted from one point to another.

3. Discuss the control mechanisms of electrical transmission (switches, relays, etc).

4. Discuss several careers associated with the transmission of electrical power.

5. Discuss the sociological impact of power transmission by electrical means.

DAY 2: 1. Demonstrate to the class a simple fluidic transmission system and a simple mechanical

transmission system.

Example: Connect an air motor or cylinder to an air compressor with an on-off

valve.

Example: Use a simple lever or belt-pulley system such as on a variable-speed machine.

2. Discuss how energy can be transmitted by fluid and mechanical means.

3. Discuss the control mechanisms of fluid and mechanical transmission systems.

4. Discuss several careers associated with fluid and mechanical transmission.

5. Discuss the sociological impact of fluid and mechanical transmission systems.

" Refer to content outline, 1). 6.

12
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SECTION IV. WHAT IS POWER AND ENERGY
A. SOURCES AND FORMS OF ENERGY
B. THE SYSTEM AND CONTROLS OF POWER (1 DAY)

The total system of power should be discussed today.

I. Discuss how energy can be converted, transmitted, and used to do work for man.

(Refer to Body of Knowledge, p. 2)

2. Define and discuss the six basic forms of energy and give examples of each. (Refer

to Body of Knowledge, p. 2)

3. During discussion make sure students understand the total system of Power-- Energy--

Conversion-- Transmission Utilization - -arid the controls used throughout each of

the steps

' Refer to Content Outline, p. 6.
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SECTION V

POWER CONVERSIONS

26 Days of Activities



SECTION V. Power Conversion

BEST COPY NOBLE

ACTIVITY
"Converting Mechanical to Thermal or to

Electrical Energy"
Allow I class period

OBJECTIVE: At the , conclusion of this activity the student will understand the concept of
mechanical to thermal and to electrical conversion by participating in the
discussion as evidenced by the teachers records.

EQUIPMENT AND SUPPLIES NEEDED: None

REFERENCE MATERIAL: GENERAL POWER MECHANICS by Worthington, Units 25 & 51

PROCEDURE FOR THE ACTIVITY

1. Discussion/Demonstration
I. Discuss forms of friction

a. Useful friction
b. Harmful friction

2. Demonstrate friction by rubbing 2 objects together.

3. Discuss the basic generator
1. Explain principle involved
2. Sketch on the board and show how a simple generator can work.

16
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SECTION V. Power Conversion ACTIVITY
"Converting Mechanical to Electrical Energy"

Allow 4 class periods

OBJECTIVE: A t the completion of the activities the student will understand the concept of
mechanical to electrical conversion as evidenced by successful completion of
the prescribed activities

EQUIPMENT AND SUPPLIES NEEDED: Electronic Aids IOW, Electronic Aids SIODOCK, McKnight & McKnight Power
Experimenter Unit

REFERENCE MATERIAL: MECHANICAL CONTROL MANUAL McKnight & McKnight Publishing CompenV
SI000CK INSTRUCTION MANUAL. Electronic Aids
CONCEPTS OF ELECTRICITY, Electronic Aids
ELECTRICAL CONTROL MANUAL, McKnight & McKnight Publishing Company

PROCEDURE FOR THE ACTIVITY

1. STUDENT ACTIVITY--Complete the following activities

Day 1: McKnight Power Experimenter Experiment *52: changing motion into electricity.
MECHANICAL CONTROL MANUAL pages 52-26 to 52-30.

Day 2: SIODOCK Experiment *33: Moving a magnet within a coil produces electricity.
SIO00CK INSTRUCTION MANUAL pages 181-183.
Option: The following activity is essentially the same and could be substituted
for above: EAI000 Experiment *4: Magnetism produces electricity.
CONCEPTS of ELECTRICITY pages 16-18.

Day 3: EA1000 Experiment #6: Mechanical motion in a magnetic field produces electricity.
CONCEPTS of ELECTRICITY pages 23-25.

Day 4: McKnight Power Experimenter Experiment *17: Producing a continous supply
of electricity with a generator.
ELECTRICAL CONTROL MANUAL pages E7.205 to E7-210.

17
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ACTIVITY
"Converting Electrical to Mechanical, to Thermal,

to Radiant and to Chemica! Energy"
Allow 5 class periods

OBJECTIVE: A t the completion of the activities the student will understand the concepts
of Electrical to Mechanical, to Thermal, to Radiant, and to Chumical conversions
as evidenced by successful completion of prescribed activities.

EQUIPMENT AND SUPPLIES NEEDED: Electronic Aids 1000 and SIO0OCK Trainers., cheese, vegetables, fruits snd moats.

REFERENCE MAT:3IAL: CONCEPTS of ELECTRICITY, Electronic Aids
SIO00CK INSTRUCTION MANUAL, Electronic Aids
DCA Transparency 1-19-1

MEW

PROCEDURE FOR THE ACTIVITY

1. STUDENT ACTIVITY-- Complete the following activities:

Day 1: EAI000 Experiment *5: Electricity and magnetism produce mechanical motion
CONCEPTS of ELECTRICITY pages 19-22.

Day 2: SIOOCCX Experiment # 25: Using electrical current to heat materials
SI000CK INSTRUCTION MANUAL pages 141-143.

SIO00CK Experiment #29: Creating and controlling light that is produced directly
from electrical/.
SIO00CK INSTRUCTION MANUAL pages 158-163.

Day 3: SI000CK Experiment #20: Charging a wet cell
SI000CK INSTRUCTION MANUAL pages 115-123.

Day 4: SI000CK Experiment #21: Charging a cheese cell
SI000CK INSTRUCTION MANUAL pages 124.125

Day 5: SIO00CK Experiment *24: Building a cheese battery for operating a transistor radio
SI000CK INSTRUCTION MANUAL pages 130-137.

.0.
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SECTION V. Power Conversion

BEST COPY AVAILABLE

ACTIVITY
"Converting Chemical to Radiant, to Thermal,

and to Electrical Energy"
Allow I ChM period

OBJECTIVE: At the end of the discussion the students will understand the concepts of
chemical to radiant, to thermal, and to electrical conversion as evidenced
by the teachers records.

EQUIPMENT AND SUPPLIES NEEDED: Dry cell, lamp, switch, wins

REFERENCE MATERIAL; SIOCOCK INSTRUCTION MANUAL, Electronic Aids, pipes 48 and 49.

PROCEDURE FOR THE ACTIVITY

1. Teacher Discussion
1. Explain that chemical to thermal conversion would be forms of combustion

and chemical reactions.
Give examples.

2. Explain that chemical to radiant conversion would be chemical reactions and
combustion
Give examples. Discuss the "gray area" between thermal & radiant energy.

3. Discussion of chemical to electrical conversion
A Cells & Batteries
B. Types of cells
C. Use of batteries

2. Teacher Demonstration
1. Demonstrate simple circuit using a dry cell, lamp, and switch (same as a

flashlight).
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SECTION V. Power Conversion

BEST COPY AVAILABLE

ACTIVITY
"Converting Chemical to Radiant, to Thermal,

and to Electrical Energy"
Allow 6 due periods

OBJECTIVE: At the end of the activities of study, the student will understand the general
concepts of chemical to electrical conversions and parallel and series
circuitry as evidenced by the teachers records of successful completion of
required activities.

EQUIPMENT AND SUPPLIES NEEDED: Electronic Aids 1000 and Electronic Aids SMOCK Trainers

REFERENCE MATERIAL: CONCEPTS of ELECTRICITY, Electronic Aids
SMOCK INSTRUCTION MANUAL, Electronic Aids

PROCEDURE FOR THE ACTIVITY

1. STUDENT ACTIVITY--Complete the following activities:

Day 1: EAI000 Experiment #40: Cells in Series
CONCEPTS of ELECTRICITY pages 153-156

Day 2: EAI000 Experiment #41: Cells in Parallel
CONCEPTS of ELECTRICITY pages 157.160

Day 3: EAI000 Experiment #7: Chemical Action Produces Electricity
CONCEPTS of ELECTRICITY pages 26-30

*Day 4: SI000CK Experiment #16: Building a Cheese Cell
SI000CK INSTRUCTION MANUAL pages 92-97

*Day 5: SIO00CK Experiment #17: Building Cells from Fruits and Vegetables
SI000CK INSTRUCTION MANUAL pages 98-101

*Day 7: SI000CK Experiment #19: How the Use of the Electrode Affects the Production
of Current
SI000CK INSTRUCTION MANUAL pages 109-113

These days could be demo only instead of student activity
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SECTION V. Power Conversion

BEST COPY AVAILABLE

ACTIVITY
Thermal to Mechanical, to Radiant, and

to Electrical Conversions
Allow 1 class period

OBJECTIVE: At the conclusion of the activity, the student will understand the concepts
of thermal to mechanical, to radiant, and to electrical conversion as
evidenced by the teachers record.

EQUIPMENT AND SUPPLIES NEEDED: Copper wire, volt meter, small torch or EAI000 Student Trainer

REFERENCE MATERIAL: S1000Cit INSTRUCTION MANUAL, Electronic Aids, page 32 & the let and 2nd paragraphs
of page 33

DCA Transparencies: T-13-1,1-14-1, T-14-2, T-15-1 1.15-2, T-16-4, T-18.1,1-17-1,
1-17.2, T-17-3

PROCEDURE FOR THE ACTIVITY

1. Discussion

1. Discuss how the internal combustionengine converts thermal to mechanical energy
2. Discuss how heat applied to a thermocouple can produce electricity
3. Discuss the correlation between thermal and radiant energy

A. an object when heated sufficiently will emit light

2. Teacher Demonstration
1. Demonstrate a thermocouple

Experiment *26 S1000CK INSTRUCTION MANUAL, pages 145, 146, 147
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SECTION V. Power Conversion ACTIVITY
"Converting Thermal to Mechanical Energy"

Allow 6 class periods

OBJECTIVE: At the completion of this activity the student will demonstrate his knowledge
of the engine as a converter of thermal to mechanical energy as evidenced

by the teachers records of completed activities.

EQUIPMENT AND SUPPLIES NEEDED: Dynamotor with Air/Fuel measuring devices, diesel engine, rotary engine,
2 cycle engine, 4 cycle engine

REFERENCE MATERIAL: GENERAL POWER MECHANICS by Worthington, Units 36, 71, and 99

DCA TRANSPARENCIES T-13-1, T17.1, T-17-2, 1-17-3, 1-17-4, AM-6.

PROCEDURE FOR THE ACTIVITY

1. Teacher Discussion
1. Discuss basic principles of the diesel, rotary, 2 cycle & 4 cycle engines

2. Teacher Demonstration
1. Demonstrate the operation of the dynamometer and air/fuel measuring devices

3. Student Activity
1. Connect engine to dynometer and measure: A. Torque

B. Horsepower
C. Air/fuel consumption
D. Efficiency

The Student should complete the same procedure for each engine (2 cycle, 4 cycle,

rotary, diesel)

4. The teacher should discuss comparisons of the efficiency of all engines at the conclusion

of activity.
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SECTION V. Power Conversion

BEST COPY AVAILABLE

ACTIVITY
"Converting Nuclear to Thermal and to

Radiant Energy"
Allow 1 class period

OBJECTIVE.. At the completion of the activity, the student will understand the
concepts of nuclear conversion as evidenced by the teachers records.

EQUIPMENT AND SUPPLIES NEEDED: Film projector

REFERENCE MATERIAL: GENERAL POWER MECHANICS by Worthington Unit 94, 95, 96

PROCEDURE FOR THE ACTIVITY

1. Discussion/Demonstration
A. Discuss nuclear fusion

A. Principles
B. Uses

B. Discuss nuclear fission
A. Principle
B. Uses

C. If possible have a speaker from the local Power & Electric Company speak on the
uses cf nuclear energy for electrical production in the future

D. Obtain and show the film: ATOMIC ENERGY
Prentice-Hall, Englewood Cliffs, New Jersey
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SECTION V. Power Conversion

BEST COPY AVAILABLE

ACTIVITY
GeneralRadiantIChemical, Thermal Electrical

Conversion
Allow 1 clam Period

OBJECTI VE: The student will understand th,., concepts of radiant to chemical, thermal
and electrical conversion by participating in the class discussion at the
conclusion of the unit as evidenced by the teachers records.

EQUIPMENT AND SUPPLIES NEEDED: Electronic Aids 1000 Student Trainer

REFERENCE MATERIAL: GENERAL POWER MECHANICS by Worthington, Unit 101

PROCEDURE FOR THE ACTIVITY

1. The purpose of this activity is to show the Concepts of how radiant energy can be
converted to chemical, thermal, and electrical energy.

2. Discussion/Demonstration

A. Discussion of radiant to chemical conversion
1. Photosynthesis

B. Discussion of radiant to thermal conversion
1. If possible demonstrate a simple Boy Scout furnace that converts radiant

energy to thermal energy.
C. Discuss radiant to electrical conversion with the use of a solar cell.

3. Student Activity

Copy EA2 and Ea13
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SECTION V

MECHANICAL TRANSMISSION

5 DAYS OF ACTIVITIES
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SECTION V. Mechanical Transmission ACTIVITY
"Why Things Move"

Allow I class period

OBJECTI VE: At the completion of this activity, the student will understand how force,
equilibrium and motion are related to Inertia as evidenced by correct
responses to lesson questions.

EQUIPMENT AND SUPPLIES NEEDED: McKnight & McKnight Power Experimenter

REFERENCE MATERIAL: POWER: MECHANICS of ENERGY CONTROL by Bohn & MacDonald , FAQ& Mc.
Publishing Co., pages 23.26 and 36-38
MECHANICAL CONTROL, Student Lab Manual, page' M9-45 to M1-S1

PROCEDURE FOR THE ACTIVITY

1. Teacher Discussion

A. Why things Move

2. Student Activity

A. Complete Experiment M1 in MECHANICAL CONTROL Lab Manual
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SECTION V. Mechanical Transmission ACTIVITY
"Using the Lever to Gain Strength"

Allow 1 class period

OBJECTIVE: At the completion of this activity, the student will learn the mechanical
advantage of lever and incline planes as evidenced by the student answers
to lesson questions.

EQUIPMENT AND SUPPLIES NEEDED: McKnight Power EX/310111E11W

REFERENCE MATERIAL: POWER: MECHANICS of ENERGY CONTROL by Bohn & MacDonald, Mc & Mc
Publishing Co., pages 38-42.
MECHANICAL CONTROL Student Lab Manual, pages M3-56 to M3410.

PROCEDURE FOR THE ACTIVITY

1. Teacher Discussion
A. Using the lever to gain strength

2. Student Activity
A. Complete Experiment M3 in MECHANICAL CONTROL Lab Manual
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SECTION V. Mechanical Transmission ACTIVITY
"Producing Directional Change with Belts & Chains"

Allow I alms Period

OBJECTIVE: At the completion of the experiment, the student will demonstrate his
knowledge of producing directional change with belts and chains by
successfully completing Experiment #05.

EQUIPMENT AND SUPPLIES NEEDED: McKnight & McKnight Power Experimenter

REFERENCE MATERIAL: POWER: MECHANICS of ENERGY CONTROL by Bohn & MacDonald, Mc & Mc
Publishing Co.,
POWER SYSTEMS. Student Lab Manual

.

PROCEDURE FOR THE ACTIVITY

1. Teacher Discussion
A. Idler pulleys can be used to carry belts past obstructions or around corners
B. Idler pulleys do not affect the mechanical advantage of pulley systems
C. Pulleys can be used for on-off switching
D. Pulleys can reverse direction
E. Pulleys can produce directional change.

2. Student Activity
A. Complete Experiment #05 in POWER SYSTEMS, Student Lab Manual, pages

05-310 to 05.312
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BEST COPY AVAILABLE

SECTION V. Mechanical Transmission ACTIVITY
"Mechanical Advantage of Machines"

Allow t clam period

OBJECTIVE: At the completion of this activity, the student will understand mechanical
advantage as evidenced by successfully completing the assigned activity.

EQUIPMENT AND SUPPLIES NEEDED: McKnight & McKnight Power Experimenter

REFERENCE MATERIAL: POWER: MECHANICS of ;:NERDY CONVERSION, by Sohn & MacDonald, OP 36.38
POWER SYSTEMS-Student Lab Manual, pages 03.300 -03-303

PROCEDURE FOR THE ACTIVITY

1. Student Activity
A. Complete experiment 03-300 in POWER SYSTEMS Lab Manual, pages 03.300

to 03-303
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SECTION V. Mechanical Transmission ACTIVITY
"Friction as a Holding Force"

Allow 1 clue period

OBJECTIVE: A t the completion of the activity, the student will demonstrate his knowledge
of friction as evidenced by successfully completing the experiment.

EQUIPMENT AND SUPPLIES NEEDED: McKnight & McKnight Power Experimenter

REFERENCE MATERIAL: POWER SYSTEMS Student Lab Manual by Bohn & MacDonald, papa 01.292 to 01.294

PROCEDURE FOR THE ACTIVITY

1. Student Activity
A. Complete Experiment 01 in POWER SYSTEMS, Student Lab Manual, pages 01-

292 to 01-294
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FLUID TRANSMISSION

8 DAYS OF ACTIVITIES
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SECTION 11.1. Fluid Transmission

BEST Con AVAILABLE

ACTIVITY
"Controlling Fluids with Shut-off and Check Valves"

Allow I class period

OBJECTIVE: At the completion of the activity, the student will understand check valves
as evidenced by his written answers to the questions in the assigned experiment.

EQUIPMENT AND SUPPLIES NEEDED: McKnight Power Experimenter

REFERENCE MATERIAL: POWER: MECHANICS of ENERGY CONTROL by Bohn & MacDonald, pages 9143 & 100

FLUID CONTROL, Student Lab Manual. pages F3423 to F3.125

PROCEDURE FOR THE ACTIUITY

1. Student Activity
A. Complete Experiment F3 in FLUID CONTROL, Student Lab Manual, pages F3

123 to F3.125

2. Teacher-Refer to Teachers Guide for review questions
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BEST COPY AVAILABLE

SECTION V. Fluid Transmission ACTIVITY
"Producing & Measuring a Vacuum"

Allow I claw period

OBJECTIVE: A t the completion of the activity, the student will know that a vacuum is
negative pressure as evidenced by correctlyanswering thesuestions in
the experiment.

EQUIPMENT AND SUPPLIES NEEDED: McKnight Power Experimenter

REFERENCE MATERIAL: POWER: klECHANICSof ENERGY CONTROL by Bohn & MacDonald, PAW 624aFLUID CONTROL, Student Lab Manual, pew F2.118 to P.122

111,
PROCEDURE FOR THE

1. Student Activity
A. Complete Experiment F2 in FLUID CONTROL Student Lab Manual, pagesF2-118 to F2-122

2. Teauher-Review questions and answers in Teachers manual
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SECTION V. Fluid Transmission

Allow 1 clan period

BEST COPY AVAILABLE

ACTIVITY
"Pressure and Vacuum"

OBJECTIVE: At the completion of this activity, the student will know how motion can
be used to develop a pressure or a vacuum as evidenced by correctly answering
the questions in the experiment.

EQUIPMENT AND SUPPLIES NEEDED: McKnight Power Experimenter

REFERENCE MATERIAL: POWER: MECHANICS of ENERGY CONTROL, by Sohn & MacDonald, peen 7500
FLUID CONTROL, Student Lab Manuel, pages F5-133 to F5-136

PROCEDURE FOR THE ACTIVITY

1. Student Activity
A. Complete experiment F5 in FLUID CONTROL Student Lab Manual, pages F5-

133 to F5-136
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SECTION V. Fluid Transmission

BEST COPY AVAILABLE

ACTIVITY
"Using Pressure to Provide Force with a Cylinder"

Allow 1 class peslod

OBJECTIVE: At the completion of the activity, the student will know that pressure
and vacuum are created, controlled and utilized in a system as evidenced by
correctly answering questions in the assigned experiment.

EQUIPMENT AND SUPPLIES NEEDED: McKn tont POWOr Expagimanter

REFERENCE MATERIAL: POWER: MECHANICS of ENERGY CONTROL, by Bohn & MacDonald, peon 66-74
FLUID CONTROL, Student Lab Manual, paps F4-128 to F4-132

PROCEDURE FOR THE ACTIVITY

1. Student Activity
A. Complete experiment F4 in FLUID CONTROL, Student Lab Manual, pages F4-

128 to F4-132
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SECTION V. Fluid Transmission

BEST COPY AVAILABLE

ACTIVITY
"Fluid Control of Motor Operation"

Allow I clam period

OBJECTIVE: A t the completion of the activity, the student will demonstrate his knowledge
of fluid control of motor operation by completing the questions in the
experiment successfully.

ECUIPMENT AND SUPPLIES NEEDED: McKnight Power Experimenter

REFERENCE MATERIAL: POWER SYSTEMS, Student Lab Manual, Poilos C3-259 to C3-262

PROCEDURE FOR THE ACTIVITY

I. Student Activity
A. Complete experiment C3 from POWER SYSTEMS, Student Lab Manual, pages

C3-259 to 03-262
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SECTION V. Fluid Transmission

Allow 2 class periods

BEST COPY AVAIIABil

ACTIVITY
"Controlling a Conveyor"

OBJECTIVE: A t the completion of the activity, the student will demonstrate his understanding
of how interrupted motion can be produced by building and controlling
a conveyor as evidenced by successful completion of the experiment.

EQUIPMENT AND SUPPLIES NEEDED: McKnight Power Experimenter

REFERENCE MATERIAL: POWER SYSTEMS, Student Lab Manuel, pages 09.282 to C9485

PROCEDURE FOR THE ACTIVITY

1. Student Activity
A. Complete experiment C9 in POWER SYSTEMS, Student Lab Manual, pages C9-282

to C9-285
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SECTION V. Fluid Transmission

BEST COPY AVAILABLE

ACTIVITY
"Producing and Measuring Fluids.Under Pressure"

Allow 1 class period

OBJECTI VE: At the completion of the activity, the student will know the definitions
of force and pressure as evidenced by correct written answers to lesson
questions.

EQUIPMENT AND SUPPLIES NEEDED: McKnight Power Experimenter

REFERENCE MATERIAL: POWER: MECHANICS rf ENERGY CONTROL, by Bohn & MacDonald, paps 62.88
FLUID CONTROL Student Lab Manual, papa F1.113 to FI.117

'PROCEDURE FOR THE ACTIVITY

1. Student Activity
A. Complete experiment F1 in FLUID CONTROL Student Lab Manual, pages Fl-

113 to F1-117
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ELECTRICAL TRANSMISSION

7 DAYS OF ACTIVITIES



SECTION V. Electrical Transmission

r.

BEST COPY AVAILABLE

ACTIVITY
"Generating Elect city with Motion"

Allow 1 class period

OBJECTIVE: At the completion of the activity, the student will demonstrate his knowledge
of how electricity comes from motion as evidenced by successfully producing
electricity with motion in the assigned activity.

EQUIPMENT AND SUPPLIES NEEDED: McKnight Power Experimenter

REFERENCE MATERIAL: POWER: MECHANICS of ENERGY CONTROL by Bohn & MacDonald, pagas121-130
ELECTRICAL CONTROL, St iciant Lab Manual, pages E6-108 to E6.203

PROCEDURE FOR THE ACTIVITY

1. Student Activity
A. Complete Experiment E6 in ELECTRICAL CONTROL, Student Lab Manual,

pages E6-198 to E6-203
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SECTION V. Electrical Transmission

BEST COPY AVAILABLE

ACTIVITY
"Controlling Electrical Circuit with Relays

and Switches"
Allow 2 class periods

OBJECTIVE.. At the completion of the activity, the student will demonstrate his knowledge
of controlled electrical circuits as evidenced by successfully completing
the assigned activity.

EQUIPMENT AND SUPPLIES NEEDED: McKnight Power Experimenter

REFERENCE MATERIAL: POWER: MECHANICS of ENERGY CONTROL by Bohn & MacDonald, pages 135-
136, 140-142, 151.152
ELECTRICAL CONTROL, Student Lab Manual, pages E10-223 to E10-227

PROCEDURE FOR THE ACTIVITY

1. Student Activity
A. Complete experiment E10 in ELECTR (CAL CONTROL, Student Lab Manual,

pages E10-223 to E10-227
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SECTION V. Electrical Transmission

:,1

ACTIVITY
"Controlling Circuits from more than One Location"

Allow 1 class period

OBJECTIY E: At the completion of this activity the student will demonstrate his knowledge
of how to control electrical circuits as evidenced by the successful completion
of the assigned activity.

EQUIPMENT AND SUPPLIES NEEDED: McKnight POWef Experimenter

REFERENCE MATERIAL: POWER: MECHANICS of ENERGY CONTROL by Bohn & MacDonald, pages 134.135
ELECTRICAL CONTROL Student Lab Manual, pages E4-187 to E4-190

Immommow

PROCEDURE FOR THE ACTIVITY

1. Student Activity
A. Complete experiment E4 in ELECTRICAL CONTROL, Student Lab Manual,

pages E4-187 to E4.190
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SECTION V. Electrical Transmission ACTIVITY
"Using Series and Parallel Circuits"

Allow 1 class period

OBJECTIVE: .4 r the completion of the activity, the student will demonstrate his knowledge
of the different types of electrical circuits as evidenced by the successful
completion of the C.VICriiellt

EQUIPMENT AND SUPPLIES NEEDED McKnight Power Experimenter

REFERENCE MATERIAL: POWER: MECHANICS of ENERGY CONTROL by Bohn & MacDonald, pages 130.132
ELECTRICAL CONTROL, Student Lab Manual, pages E2-176 to E2.181

PROCEDURE FOR THE ACTIVITY

1. Student Activity
A. Complete experiment E2 in ELECTRICAL CONTROLS, Student Lab Manual,

pages E 2-176 to E2-181
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BEST COPY AVAILABLE

SECTION V. Electrical Transmission ACTIVITY
"Braking Circuits"

Allow 1 clan period

OBJECTIVE: A t the completion of the activity, the student will demonstrate his knowledge
of mechanical braking action and circuits as evidenced by successfully
coinpleting the assigned activity,

EQUIPMENT AND SUPPLIES NEEDED: McKnight Power Experimenter

REFERENCE MATERIAL: POWER SYSTEMS, Student Lab Manual, pages 011.333 to 011.336

PROCEDURE FOR THE ACTIVITY

1. Teacher Discussion
A. Magnetism and its uses

2. Student Activity
A. Complete experiment 011 in POWER SYSTEMS, Student Lab Manual, pages

011.333 to011-336
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SECTION V. Electrical Transmission ACTIVITY
"Developing a Transformer"

Allow 1 class period

OBJECTI VE: At the completion of the activity, the student will demonstrate his knowledgeof transformers as evidenced by successfully completing the assigned activity.
EQUIPMENT AND SUPPLIES NEEDED; McKnight Power Experimenter

REFERENCE MATERIAL: POWER: MECHANICS of ENERGY CONTROLS by Bohn 81 MacDonald, pages 143.147and 151-154
POWER SYSTEMS, Student Lab Manual. pages 015454 to 015 to 368

PROCEDURE FOR THE ACTIVITY

1. Teacher Discussion
A. Sub-stations

2. Studert Activity
A. Complete experiment 015 in POWER SYSTEMS, Student Lab Manual, pages015.354 to 015-358



BEST COPY AVAILABLE

SECTION VI

SYNTHESIS OF POWER SYSTEMS



SECTION VI. Synthesis of Power Systems

Allow 14 class periods

BEST COPY AVAILABLE

ACTIVITY
"Synthesis Problem"

OBJECTIVE: The student will design, construct and operate a power system that will solve
the teacher designed problem in the most efficient and practical manner
within 14 days as evidenced by the teachers records.

EQUIPMENT AND SUPPLIES NEEDED: All equipment end supplies used for conversion end transmission activities

REFERENCE MATERIAL: Anv and/or all reference materiel used duriag course.

PROCEDURE FOR THE ACTIVITY
1. Teacher Information

A. The purpose of the Synthesis Problem is to give the student a problem that involves
a total power system. The students have been working with single activities in
conversion and transmission. This problem allows the students to be creative in
designing their own system.

B. Define problems for the synthesis of power that can be solved with the facilities,
equipment, and materials available.

2. Student Activity
PROBLEM: Design, construct and operate a power system that is capable of moving

a 6 ounce rectangular solid weight 6 inches vertically and returning it
under power. This is to occur at the rate of 10 movements per minute.

Day One: 1. Explain the problem to the class. The following factors should be
emphasized:

A Simplicity of design
B. Efficiency of system
C. Life and maintenance of system
D. Cost of system
E. Availability of energy source

2. Power sources may include items such as small engines, electric motors,
etc.

Day Two, Three, Four, and Five:
1. Help students with design problems. Each student should complete a

refined sketch or working drawing of his solution to the problem.

Day Six Twelve:
1. Students should construct their power systems
2. Any number of items can be used, such as plastic gears, wooden cams, etc.
3. The student should indicate the proper material that would be used in

an industrial situation.
4. The teacher must emphasize safety on those pieces of equipment that may

be used for the construction of the systems.

Day Thirteen and Fourteen:
1. Have students operate and explain their power systems to the class.
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SECTION VII

INDEPENDENT STUDY
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SECTION VII. Independent Study ACTIVITY
"Independent Study"

Allow 14 Claes periods

OBJECTIVE: At the completion of 14 days the student will have successfully completed
all requirements contained in the individual study contract as evidenced
by instructor approved signature.

I:OUIPMENT AND SUPPLIES NEEDED: E:.isting shop facilities and equipment

REFERENCE MATERIAL: Any and/or all reference materiel used during the course.

PROCEDURE FOR THE ACTIVITY

1. Teacher information
A. The purpose of the independent study activity is to allow the students an opportunity

to work in an area of their own interest or need that is related to the study of povve.

B. Procedure:

Day One: 1. Explain and have students complete the contract on the following page.
2. The actual working days for the contract will be 12 days--one of the 14

days will be used to complete the contract. The remaining day will
be used to give oral reports.

3. Two copies of the contract should be completed by each student. The
student should have one copy with him in class each day. The other
copy is for the teachers record.

4. The daily log on back of the contract should be completed each day by
the students so the teacher will be aware of the actual work completed
by the student that day.

5. if the student is to build a project, a set of plans and material costs
should be attached to the contract.

6. The scope of the contract should be related to the power area The
teacher should check carefully to see that the student does not begin
a task that is too lengthy, difficult or one that cannot be completed
within the facilities of the school.

7. Possible areas of contract work: designing and building model rockets- -
minor maintenance and overhaul of small engines--advanced experiments
on any of the equipment used in the course-research reports on any
topic of power--career research- electrical kits - research on transportation
systems - etc.

Days 2-13:

Day 14:

Theteacher should individually help solve student problems with
their contract work.

Have each student show their contract work to the class and give a
1 to 2 minute oral report concerning their work.
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Independent Study Contract

This agreement
made this day of in the year of Nineteen Hundred and

By and Between

Here after called the Independent Study Student, and
Here after called the Instructor.

Witnesseth,
That whereas the Independent Study Student intends to study, plan and/or organize:

Witnesseth,
That whereas the Independent Study Student intends to build or fabricate:

Now, therefore,
The Independent Study Student and the Instructor, for the considerations here after named,
agree as follows:

ARTICLE I: THE WORK TO BE DONE AND THE DOCUMENTS FORMING TP7. CONTRACT:
The Independent Study Student agrees to provide all the labor, pay for all materials

and to do all things necessary for the proper completion of the work shown above and
described on the attached plans.

ARTICLE II: TIME OF COMPLETION
The work to be performed under this contract shall commence and be completed

as follows:
Beginning Date Final Completion Date-.

ARTICLE III: CONTRACT REPORT
The Independent Study Student agrees to give to the class a short oral report

concerning his contract work at the completion of the contract.

ARTICLE IV:
The Instructor agrees to provide minor assistance to the Independent Study Student

upon request by Student.

Signed;
Independent Study Student Instructor



SECTION VIII

CONCLUSIONS

ENDING THE COURSE

P,

BEST COPY AVAILABLE

DAY ONE: Administer Post Test* (Appendix E). Evaluate.

DAY TWO: Teacher should have students clean and repair equipment Inventory should
be taken and parts of equipment missing should be replaced. Oil in engines
should be changed and engin'is shcald be placed in storage.

Teacher should complete the normal end of the year or course clean up.
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APPENDIX A

DEFINITION OF BEHAVIORAL OBJECTIVES
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*The three levels of behavioral objectives are: cognitive, affective, and psychomotor.

To describe the variable of cognitive and affective benavior, definitions from Bloom and

Kratwohl are utilized. The definitions for psychomotor behavior are those described by

Dave.

Cognitive Variables: Behaviors which place primary emphasis on the mental or
intellectual process of the learner:
The levelsare:

Knowledge- Involves the recognition and recall of
facts (i.e., defining terms, rec "zng
names, dates, persons, indento ig words,
etc.)

Comprehension- The learner interprets, translates,
summarizes, or paraphrases given,material
into another language or form of commun
ication (i.e., reading a book or musical
scores, grasping the thought of material
studied, ability to describe something in
one's own words, etc.)

Application- Involves the use of material in a
situation which is different from that
situation in which it was originally learned
(i.e., the use of abstract ideas, principles.
or theories in problem-solving).

Analysis- Involves separating a complex entity into
its parts, drawing comparisons and
relationships between the elements (i.e.,
ability to recognize assumptions, to
distinguish cause and effect relation-
ships, reorganization of biases or
points of view, etc.)

Synthesis- Involves combining elements to form a
new original entity. It involves a
process of working with pieces, parts,
elements, etc., and arranging them in a
structure that was not clearly evidenced
before (i.e. ability to produce a play,
music, art forms, design products, or
formulate solutions).

Evaluation- Involves acts of decision-making,
judging, or selecting based on a given
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set of criteria. These criteria may be
objective or subjective (i.e. ability to
indicate fallacies, compare a work or an
idea with known standards, etc.)

Affective variables: Behavior which primarily emphasizes attitudes, emotions, and
values of the learner and are usually reflected by interests, appreciations,
and adjustments. The levels are:

Receive- The learner is aware of, or passively
attending to certain phenomena and
stimuli (i.e., listening, being attentive
to, etc.)

Respond-- The learner complies to given expectat-
ions by attending or rei cting to certain
stimuli or phenomena (i.e., obeys or
participates as expected, etc.)

Value- The learner displays behavior consistent
with a single belief or attitude in
situations where he is not forced to
comply or obey (i.e., demonstrates a
definite preference, displays a high
degree of certainty and conviction,
etc.)

Organization? The learner is committed to a set of
values as he displays or communicates
his beliefs or values (i.e. develops a
rationale for a set of values, makes
judgments about sets of values).

Characterization" -The total behavior of the learner is
consistent with the values he has interna-
lized (i.e., develops a consistent philosophy
of life, exhibits, respect for the worth and
dignity of human beings, etc.).

* Levels four and five are seldom used in performance objectives at the instructional
level. Therefore, the educator may fiid these levels inappropriatf. 41r us in writing
performance objectives to be achieved over short time periods.
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Definitions cont

Psychomotor Variables: Behaviors which place primary emphasis on neuro-muscular
or physical skills involving various degrees of physical dexterity.
The levels are:

1. Imitation- When the learner is exposed to an observable action, he begins to
make covert imitation of that action. Such covert behavior appears to be
the starting point in the growth of psychomotor skill. This is then followed
by overt performance of an act and capacity to repeat it. This performance,
however, lacks neuromuscular coordination or control, and hence lE generally
in a crude and imperfect form (i.e. , impulse, over repetition).

2. Manipulation- Emphasizes the development of skill in following directions,
performing of selected actions, and fixation of performance through necessary
practice. At this level, the learner is capable of performing an act accord-
ing to instruction rather than just on the basis of observation as in the case
at the level of imitation (i.e. , following directions).

3. Precision- The proficiency of performance reaches a higher level of refine-
ment in reproducing a given act. The learner performs the skill independent
of a model or a set of directions. Here, accuracy, proportion, and exactness
in performance become significant (i.e., reproduction, control, errors reduced to
a minimum).

4. Articulation-Emphasizes the coordination of a series of acts by establishing
appropriate sequence and accomplishin6 harmony or internal consistency
among different acts (i.e., performance involves accuracy and control plus elements
of speed and time).

5. Naturalization- A high level of proficiency in the skill of performance of a
single act is required. The behavior is performed with the least expenditure of
psychic energy. The act is routinized to such an extent that it results in
automatic and spontaneous response (i.e., performance becomes natural and
smooth).

Developing and Writing Performance Objectives, Booklet *2, Educational
Innovators Press, P.O. Box 13052, Tucson, Arizona, 1971.
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APPENDIX B

DEFINITION OF TERMS

59



BEST COPY AVAILABLE

DEFINITIONS OF POWER TERMS

1. Chemical EnergyMovements of Ions.

2. ConversionChanging energy from one form to another.

3. EfficiencyRatio of input to output.
4. EnergyAbility to do work--produce motion, heat, and light.

5. Electrical EnergyMovement of Electrons.

6. :ludicsControl of fluids with no moving pars.

7. 'quid powerPower involving any gas or liquid.

8. ForceThe exertion in units.
9. Heat EnginesA physical apparatus capable of converting heat energy to mechanical

energy by either internal or external combustion.

10. HorsepowerMeasurement of mechanical Power.

11. MachineAny device consisting of two or more related parts that transmit or modify
force and motion to do work.

12. Mechanical EnergyMotion or Movement of Molecules.

13. Mechanical FrictionResistance to movement between two (2) surfaces that are
touching each other.

14. Nuclear EnergyMovement of Subatomic Particals Ex. Pimesons, etc.

15. PowerRate of conversion of energy.
16. Power MechanicsThe area of power concerned with mechanical devices.

17. PressureForce per unit area.

18. Prime MoverAny device that converts natural energy into a more usable
form of energy.

19. Radiant EnergyMovement of Photons.

20. SourceOrigin within the system.
21. SystemA complete set of principles, ideas, or parts organized or arranged in a rational

manner.

22. Thermal EnergyMovement of Photons.

23. TransmissionTransferring from source to use (mode of Movement).

24. TorqueMeasure of turning effortnot requiring movement

25. UtilizationEmployment of application of power to do work, produce motion, light,
and heat with a profitable outcome.

26. WorkForce x distance (measurement).
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S.E.T. PROJECT
POWER CURRICULUM

ATTITUDE INVENTORY

Read the statements carefully and answer all statements on the answer sheet. Circle
the "yes" response if you agree; circle the "no" response if you greet Frani* "undecided"
(und.) if you do not know. There is no right or wrong answer. The result will not affect
your grade and will be held in confidence. Please answer honestly.

1. Physical education is more fun than the power and energy class.

2. Electrical power plants are not contributors to air pollution.

3. Power is a small part of industry today.

4. lam afraid of electricity.

5. I enjoy working with small engines.

6. Most gasoline engines are efficient

7. I want to be a mechanic.

8. The power and energy course will help me in my future career choice.

9. I would never want to be an electrician.

10. The supply of energy is unlimited.

11. I dislike getting my hands dirty.

12. Working with ones hands is an undesirable characteristic of the occupations in power
and energy.

13. I like to work with combinations of the simple machines.

14. I understand and appreciate the value of simple hydraulic systems.

15. The power and energy course should emphasize the maintenance and repair of small gasoline
engines.

16. Power and energy courses do not use the content taught in mathematics, science, etc.

17. Safety need not be emphasized in power and energy classes because of the limited
number of machines used.

18. Power and energy is more fun than building products in the materials and processes
classes.

19. Power and energy does not make use of communications technology.

20. Power systems of today are essential factors in our present standard of living.
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21. The study of gears, pulleys, levers, chains, etc. does not belong in the study of power
and energy.

22. I prefer to work as a group member rather th individually in power and energy.

23. I would rather have the power and energy class t e lecture-demonstration
method as compared to student activities.

24. Power and energy is an important part of school work.

25. Talking about power and energy is something I like to do.

26. Power and enemy classes have helped me to think about my future.

27. This power and energy class is a lot of nonsense.

28. I feel comfortable in the power and energy class.
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ATTITUDE INVENTORY ANSWER SHEET

DATE HOUR NAME

CLASS STUDENT *

INSTRUCTIONS:
Circle the "yes" response if you agree with the statement; circle the "no" response if
you disagree with the response; circle the "undecided" if you do not know.

1. No Undecided Yes 15. No Undecided Yes

2. No Undecided Yes 16. No Undecided Yes

3. No Undecided Yes 17. No Undecided Yes

4. No Undecided Yes 18. No Undecided Yes

5. No Undecided Yes 19. No Undecided Yes

6. No Undecided Yes 20. No Undecided Yes

7. No Undecided Yes 21. No Undecided Yes

8. No Undecided Yes 22. No Undecided Yes

9. No Undecided Yes 23. No Undecided Yes

10. No Undecided Yes 24. No Undecided Yes

11. No Undecided Yes 25. No Undecided Yes

12. No Undecided Yes 26. No Undecided Yes

13. No Undecided Yes 27. No Undecided Yes

14. No Undecided Yes 28. No Undecided Yes

64



BEST COPY AVAILABLE

KEY FOR EVALUATING ATTITUDE INVENTORY

The following statements should be considered positive with a "yes" response:

# 1, 5, 8, 10, 14, 18, 20, 25, 26, 28.

The following statements should be considered positive with a "no" response:

# 2, 3, 6, 15, 16, 17, 19, 21, 27.

The affective Performance Objective stated that a 15% positive increase in attitude would
be obtained between the S.E.T. Project Pre and Post attitude inventory test.

In order to determine whether or not this positive increase has been reached you must
compare the results of the students pre-test score with the students post- test score
on the Attitude Inventory Test.

To meet the objective at least four of the students Post Test responses must change
positively.
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APPENDIX D

S.E.T. PROJECT
POWER CURRICULUM

PRE TEST

PRE TEST ANSWER SHEET

PRE TEST KEY AND EVALUATION PROCEDURE

67



BEST COPY AVAILABLE

TEST FOR POWER

INSTRUCTIONS: ANSWEF! ALL QUESTIONS ON THE ANSWER SHEET.

1. The "Wankel" engine is:

A. reciprocating internal combustionengine
B. an external combustion engine
C. a rotary engine
D. a steam engine

2 if a lever is to be used as an effective pry bar, the pivot point should be:

A. near the applied force
B. equal distance from each end of the bar
C. near the middle of the bar
D. near the object to be moved

3. A multi-meter (VOM) can be used to measure:

A. hydraulic line pressure
B. voltage
C. toique
D. air pressure

4. The viscosity of oil refers to its ability to:

A. burn
B. conduct electricity
C. flow
D. resist oxidation

5. A dry cell converts energy into electrical energy.

A. chemical
B. mechanical
C. thermal
D. radiant

6. Which of the following items is the best electrical insulator?

A. glass
B. copper
C. water
D. aluminum

7. A switch is a device to mpower.

A. control
B. transmitt
C. convert
D. process
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8. Gasoline is obtained:

A. directly from the earth
B. by refining crude oil
C. from man-made materials
D. from burning inorganic materials

9. Ecologically, an undesirable by-product of the internal combustion engine is:

A. torque
B. water
C. hydrocarbon emissions
D. steam

10. Solar furnaces generally convert radiant energy to energy.

A. electrical
B. nuclear
C. thermal
L. chemical

11. Bearings are used to:

A. reduce friction
B. reduce repair f-squency
C. increase efficiency
D. all of the above

12. Nuclear reactor is to nuclear energy as the battery is to energy.

A. chemical
B. mechanical
C. radiant
D. thermal

13. Chemical energy can be converted into electrical energy by a:

A. fuel cell
B. solar cell
C. transducer
D. dynomometer

14. Which of the following conversion methods will not create direct electrical current:

A. solar cell
B. a chemical battery
C. a rotating magnet
D. a thermo-couple

15. The pump is to a hydraulic system as the, is to an electrical system.

A. generator
B. relay

C. switch
D. electrical power line
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16. A switch is to an electrical circuit as a is to a hydraulic system.

A. cylinder
B. valve
C. pump
D. coupler

17. A flourescent bulb converts electrical energy into:

A. sound energy
B. thermal energy
C. mechanical energy
D. radiant energy

18. ,A generator converts energy to electrical energy.

\hassn'echanic.al
B. thermal
C. linear
D. chemical

19. If a lever is to be used as an effective pry bar, the pivot point should be:

A. near the applied force
B. equal distance from each end of the bar
C. near the middle of the bar
0. near the object to be moved

20. Ecologically, an undesirable by-product of the internal combustion engine is:

A. torque
B. water
C. hydrocarbon emissions
D. steam

21. A dry cell converts energy into electrical energy.

A. chemical
B. mechanical
C. thermal
D. radiant

22. A switch is to an electrical circuit as a is to a hydraulic system.

A. cylinderinder
B. valve
C. pump
D. coupler

23. A V-belt will keep its tension better than a tint belt because of:

A. wedge action of belt to pulley C. greater flexibility
B. more surface contact D. greater thickness of V belt
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24. Force increase and speed decrease can be achieved by:

A. driving a small sprocket by a large sprocket
B. two sprockets of equal size
C. driving a large sprocket by a small sprocket
D. can not be achieved

25. The rate of conversion of energy is:

A. power
B. torque
C. work
D. horsepower

26. The viscosity of oil refers to its ability to:

A. burn
B. conduct electricity
C. flow
D. resist oxidation

27. Solar furnaces generally convert radiant energy to, energy.

A. electrical
B. nuclear
C. thermal
D. chemical

28. Torque is:

A. the same as horsepower
B. turning force
C. associated with non-powered equipment
D. weight x time x distance

29. A solar cell converts:

A. Radiant energy to electrical energy
B. Radiant energy to thermal energy
C. Radiant energy to chemical energy
D. thermal energy to chemical energy

30. Which is not an example of 3 resistor?

A. switch
B. fuse
C. transistor
D. rheostat

31. A cam changes.

A. rotary to reciprocating motion
B. reciprocating to rotary motion
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32. The term fluidics refers to:

A. only liquids
B. the control of fluids with no moving parts
C. electricity
D. pressure without movement

33. The main purpose of a motor is to convert electrical energy to, energy.

A. mechanical
B. radiant
C. thermal
D. chemical

34. The difference between the output of an A.C. generator and an alternator is:

A. the alternator output is D.C.
B. no difference
C. the alternator oroduces only voltage
D. there is no such object as an A.C. generator

35. Electrical power lines and pneumatic lines are similar in that they:

A. are made of metal
B. carry a liquid
C. transmit power
D. are used

36. A gear can be used:

A. to change direction of rotation
B. as a slip clutch
C. as a reciprocating
D. as an energy converter

37. A one-way valve is to the hydraulic system as a is to an electrical system.

A. resistor
B. rheostat
C. transformer
D. diode

38. The saleable measurement for electricity is:

A. kilovolt/hours
B. hiloamper/hours
C. kilowatt/hours
D. kiloohm/hours

39. Force increase and speed decrease can be achieved by:

A driving a small sprocket by a large sprocket C. driving a large sprocket by a
B two sprockets of equal size small sprocket

D. can not be achieved
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40. Pressure drop in hydraulic and pneumatic lines is caused by:

A. friction
B. plastic lines
C. high atmospheric pressure
D. pump action

41. When in an enclosed area, exhaust gases from an internal combustion engine should be:

A. filtered
B. cooled
C. exhausted outside
D. directed back into the engine

42. Nuclear energy can be converted to heat through the use of:

A. solar batteries
B. bimetalic elements
C. pressu a water reactor
D. solenoids

43. If you had to design a system to heat your home for the year 2000, what source
of energy would probably be most realistic?

A. mechanical
B. electrical
C. radiant
D. chemical

44. Diesel engines would be an example a*:

A. compression ignition engine
B. spark ignition engine
C. linear engine
D. sterling engine

45. The spark plug ignites the fuelair mixture near the end of the stroke.

A intake
B. compression
C. power
D. exhaust

46. Which of the following methods would be most realistic in curbing pol:dtion from
auto emissions?

A. limit the number of vehicles one family can own
B. develop and use mass transit systems
C. reduce the size of the auto engine
D. limit fuel consumption
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47. The best method of conserving our energy supply would be:

A. greater governmental contr ols
B. limit the development of energy sources
C. individual voluntary action of each person
D. limit the consumption per family in the United States

48. Which of the following has been the greatest impact on society due to the development
of power driving the past 50 years?

A. has made our society more mobile
B. has made the family a stronger unit of our society
C. has reduced the crime rate in our country
D. has made the U.S. the military giant of the world

49. The best asset for a career in the field of power would b_.

A. understanding the total system of power
B. being able to work with all individuals
C. in-depth knowledge of a particular area of power
D. have a basic understanding of industry

50. In the future, career opportunities in the power field will be:

A. limited because of ow limited energy supply
B. unlimited because of our need to develop new power sources and systems
C. limited because of the governmental requirements necessary to work in the power

field
D. unlimited because any phase of industry can always use an open-minded person

willing to work
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S.E.T. PROJECT POWER CURRICULUM ANSWER SHEET

DATE HOUR NAME,

CLASS STUDENT *

INSTRUCTIONS:

Circle or Black out the letter of the correct response; choose only the
one best answer. Make no marks on the test. Mark All answers on this sheet

1.ABCD 21.ABCD 41.ABCD
2.A B C D 22.A B C D 42.A5CD
3.ABCD 23.ABCD 43.ABCD
4.ABCD 24.ABCD 44.ABCD
5.A BCD 25.A BCD 45.ABCD
6.ABCD 26.A B C D 46.ABCD
7.ABCD 27.ABCD 47.ABCD
8.ABCD 28.ABCD 48.ABCD
9.ABCD 29.ABCD 49.ABCD

113.AB CD 30.AUCD 50.ABCD
11.ABCD 31.ABCd
12.ABCD 12.ABCD
13.ABCD 33.ABCD
14.ABCD 34.ABCD
15.ABCD 35.ABCD
16.ABCD 36.ABCD
17.A 8 CD 37.ABCD
18.ABCD 38.ABCD
19.ABCD 39.AB CD
20.ABCD 43.ABCD
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KEY FOR S.E.T. POWER CURRICULUM PRE TEST

Correct Responses:

1. C 2. D 3. 13 4. C 5. A 6. A 7. A 8. B 9. C 10. C

11. D 12. A 13. A 14. C 15. A 16.8 17. D 18. A 19. A 20. C

21. D 22.D 23. 0 24.D 25. D 26. A 27. 0 28.13 29. A 30. A

31. A 32. B 33. A 34.8 35. C 36. A 37. D 38. C 39. C 40. A

41. C 42. C 43. C 44. A 45. B 46. 47. 48. 49. 50.

NOTE: Questions 46, 47, 48, 49, 50 do not have a single correct answer. These
are value questions and answers will vary due to instructor emphasis
and student attitude.

The instructor should evaluate each test and record the results for
comparison with the overall test results to find possible areas of
strengths and weaknesses in the entire class.

76



BEST COPY AVAILABLE

APPENDIX E

S.E.T. PROJECT
POWER CURRICULUM

POST TEST

POST TEST ANSWER SHEET
(s« pigs 75)

POST TEST KEY AND EVALUATION PROCEDURE
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S.E.T. PROJECT POWER CURRICULUM TEST

INSTRUCTIONS: Answer all questions on the answer sheet

1. Mechanical energy can be converted to electrical energy with the use of a:

A. generator
B. battery
C. solar cell
D. solenoid

2. Which of the following conversion methods will not create direct electrical current?

A. solar cell
a chemical battery

C. a rotating magnet
D. a thermocouple

3. Nuclear reactor is to nuclear energy as the battery is to energy.

A. chemical
B. mechanical
C. radiant
D. thermal

4. If you had to der:gn a system to heat your homefor the year 2000, what source of
energy would probably be most realistic?

A. inechanical
B. electrical
C. radiant
D. chemical

5. A cam changes:

A. rotary to reciprocating motion
B. reciprocating to rotary motion
C. neither of these
D. both of these

6. Electrical energy can be converted to mechanical energy with the use of a:

N. motor
B. generator
C. solar cell
D. battery

7. A r- ,~ can be used:

A. to change direction of rotation
B. as a slip clutch
C. as a reciprocating
D. as an energy converter
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B. The output of most power systems is in tha form of:

A. heat
B. motion
C. light
D. any of these

9. A generator converts energy to electrical energy.

A. mechanical
B. thermal
C. linear
D. chemical

The pump is to a hydraulic system as the is to an electrical system.

A. generator
B. relay

switch
D. electrical power line

11. Pressure drop in hydraulic aild pneumatic lines is caused by:

A. friction
B. plastic lines
C. high atmospheric pressure
D. pump action

12. A fuel cell converts chemical energy into:

A. electrical energy
B. radiant energy
C. mechanical energy
D. nuclear energy

13. The "Wankel " ennine is:

A. reciprocating internal combustion engine
B. an cxternal combustion engine
C. a rotary engine
D. a steam engine

14. Which of the following items is the best electrical insulator:

A. glass
copper
water

U. aluminum

15. Bearings are -ad to:

A. reduce friction
B. reduce repair frequency

C. increase efficiency
D. all of the above.
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16. The electrical energy necessary for the operation of a small gasoline engine is obtained
from:

A. the battery
B. the condenser
C. contact points
D. cutting magnetic lines of force

17. Power is defined as:

A. the rate of energy conversion
B. changing energy from natural to potential form
C. turning effort
D. ability to do work

18. Voltage can be measured with a:

A. test light
B. VOM
C. dwell gauge
D. tachometer

19. Power is defined as:

A. the rate of energy conversion
B. changing energy from natural to potential form
C. turning effort
D. ability to do work

20. A clutch is used to:

A. change direction of motion
B. increase torque
C. engage or disengage motion
D. increa.a efficiency

21. The output of most powers systems is in the form of:

A. heat
B. motion
C. light
D. any of these

22. Which of the basic machines is:yi example of pliers action?

A. inclined plane
B. wedge
C. screw
D. lever
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23. Which of the following factors determine whether or not electrical shock can be fatal?

A. voltage
B. amount of current
C. resistance of individual
D. all of these

24. The electrical energy necessary for the operation of a small gasoline engine is obtained
from

A. the battery
B. the condenser
C. contact points
D. cutting magnetic lines of force

25. Efficiency is a ratio of:

A. input/control
B. control/output
C. output/friction
D. output/input

26. A V-belt will keep its tension better than a flat belt because of:

A. wedge action of belt to pulley
B. more surface contact
C. greater flexibility
D. greater thickness of belt

27. The present day 4 stroke cycle, spark ignition, internal combustion, reciprocating
engine converts:

A. mechanical energy to nuclear energy
B. radiant energy to mechanical energy
C. chemical energy to thermal energy
D. thermal energy to mechanical energy

28. A switch is a device to power.

A. control
B. transmitt
C. convert
D. process

29. A fluorescent bulb converts electrical energy into:

A. sound energy
B. thermal energy
C. mechanical energy
D. radiant energy
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30. A multi-meter (VOM) can be used to measure:

A. hydraulic line pressure
B. voltage
C. torque
D. air pressure

31. A valve is to a hydraulic system as a is to an electrical circuit.

A. generator
8. switch
C. transistor
D. coil

32. Gasoline is obtained:

A. directly from the earth
B. by refining crude oil
C. from man-made materials
D. from burning inorganic materials

33. The difference between the output of an A.C. generator and an alternator is:

A. mechanical
B. radiant
C. thermal
D. chemical

34. The saleable measurement for electricity is:

A. kilovolt/hours
B. kiloamper/hours
C. kilowatt/hours
D. kiloohm/hours

35. Which of the following factors determine whether or not electrical shock can be fatal?

A. voltage
B. amount of current
C. resistance of individual
D. all of these

36. A clutch is used to:

A. change direction of motion
B. increase torque
C. engage or disengage motion
D. increase efficiency
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37. A ratio of output/input would be:

A. horsepower
B. torque
C. work
D. efficiency

38. Which of the basic machines is an example of pliers action?

A. inclined plane
B. wedge
C. screw
D. lever

39. The present day 4 stroke cycle, spark ignition, internal combustion, reciprocating
engine converts

A. mechanical energy to nuclear energy
B. radiant energy to mechanical energy
C. chemical energy to thermal energy
D. thermal energy to mechanical energy

40. Which is not an example of a resistor?

A. switch
B. fuse
C. transistor
D. rheostat

41. Electrical power lines and pneumatic lines are similar in that they:

A. are made o; metal
B. carry a liquid
C. transmit power

are used

42. When in an enclosed area, exhaust gases from an inte, nal combustion engine should be:

A. filtered
B. cooled
C. exhausted outside
D, directed back into the engine

43. A turning force is known as?

A. horsepower
B. torque
C. work
D. work per minute
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44. A solar cell converts:

A. radiant energy to electrical energy
B. radiant energy to thermal energy
C. radiant energy to chemical energy
D. thermal energy to chemical energy

45. The term fluidics refers to:

A. only liquids
B. the control of fluids with no moving parts
C. electricity
D. pressure without movement

46. Which of the following methods would be most rtgalistic in curbing pollution from
auto emissions:

A. limit the number of vehicles one family can own
B. develop and use mass transit systems
C. reduce the size of the auto engine
D. limit fuel consumption

47. The best method of conserving our energy supply would be:

A. greater governmental controls
B. limit the development of energy sources
C. individual voluntary action of each person
D. limit the consumption per family in the United States

48. Which_ of the following has been the greatest impact on society due to the development
of power during the past 50 years?

A. has made our society more mobile
B. has made the family a stronger unit of our society
C. has reduced the crime rate in our country
D. has made the U.S. the military giant of the world

49. The best asset for a career in the field of power would be:

A. understanding the total system of power
B. being able to work with all individuals
C. in-depth knowledge of a particular area of power
D. have a basic understanding of industry

50. In the future, career opportunities in the power field will be:

A. limited because of our limited energy supply
B. unlimited because of our need to develop new power sources and systems
C. limited because of the governmental requirements necessary to work in the power

field
D. unlimited because any phase of industry can always use an open-minded person

willing to work
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KEY FOR S.E.T. POWER CURRICULUM POST TEST

Correct Responses:

1. A 2. C 3. A 4. C 5. A 6. A 7. A 8. D 9. D 10. A

11.A 12.A 13.0 14.A 15.D 16. D 17. A 18.8 19.A 20.0

21. A 22.8 23. A 24. C 25. A 26. C 27. C 28. A 29. D 30.

31.B 32.8 33.B 34. C 35.D C 37. D 38.D 39.D 40. A

41. C 42. C 43. B 44. A 45.8 46. 47. 48. 49. 50.

NOTE: Questions 46, 47, 48, 49, and 50 do not have a single correct answer.
These are value questions and answers will vary due to instructor emphasis
and student attitude.

The instructor should evaluate each test and record the results for comparison
with the pre-test. The instructor should examine the comparison and possibly
make changes in the course for next semester.

The performance objective of the cognitive domain indicates a 20% gain in class
mean score between pre-test and post-test scores. You may wish to check your
class to see if they reached the performance objective in the cognitive domain.



BEST COPY AVAILABLE

APPENDIX F

EQUIPMENT LISTS

87



QUANITY

2

2

1

1

1

BEST COPY AVAILABLE

EQUIPMENT NEEDED FOR COURSE

25 Students

EQUIPMENT

Power Experimenters

Model 1000 Concepts of
Electricity

S1000CK Concepts of
Electricity

Dynamometer & Air Fuel Measure
with Rotary, Diesel, 2 cycle,
4 cycle Engines

Basic set of Power Mechanics
tools (wrenches, screwdrivers
etc.)

SOURCE

McKnight-McKnight
Bloomington, Illinois

Electronic Aids
Baltimore, Maryland

Electronic Aids
Baltimore, Maryland

Tech Systems ,Vega,
(Brodhead-Garrett)
Go Power (Buck Engineering)

Local Hardware or Supply Co.

Access to materials/process equipment will be needed for the synthesis problem.
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BEST COPY AVAILABLE

Student Lab Manuals for The McKnight Power Experimenter:

MECHANICAL CONTROL, McKnight & McKnight, Bloomington, Illinois.

FLUID CONTROL, McKnight & McKnight, Bloomington, Illinois.

ELECTRICAL CONTROL, McKnight & McKnight, Bloomington, Illinois.

POWER SYSTEMS OPTIO"I L EXPERIMENTSPOWER PROBLEMS, McKnight &
McKnight, eloorril7igtct Titinols.

Pages referred to:

52-26 to 52-30

E7-20ii to E7-210

M1-45 to M1.51

M3-56 to M3-60

05.310 to 05-312

03.300 to 03-303

01-292 to 01-295

F3-123 to F3-127

F2-118 to F2-12

F5-133 to F5-136

F4-128 to F4-132

C3-259 to C3-262

59-282 to C9-285

F1-113 to F1-117

E6-198 to E6-204

E10-223 to E1G227

E4-187 to E4-190

E2.176 to E2-181

011-333 to 011-336

015.354 t' 015-358 89



BEST COPY VAILABLE

Electronic Aids 1000 Concepts of Electricity, Electronic Aids Inc., Baltimore, Maryland.

Pages Referenced

16.18, 23.25, 21-22, 26.30, 153-156, 157.160, 7.10, 52-57

Electronic Aids 61000Ck Concepts of Electricity Instruction Manual, Electronic Aids Inc.,
Baltimore, Maryland.

Pages Referenced

p. 1..1, 183 p. 115-123 p. 48-49 p. 32-33

I. 141-143 p. 124-125 p. 92.97 p. 145-147

p. 149-163 p. 130-137 p. 98-101

p. 109-113
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BEST COPY AVAILABLE

APPENDIX G

RECOMMENDED RESOURCE AND REFERENCE MATERIAL FOR COURSE
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BOOKS

BEST COPY AVAILABLE

Stewart, Harryl and John M. Storer, Fluid Power, Howard W. Sams & Co., Inc., Kansas
City, Mo., 1970.

Glenn, Harold T., Exploring Power Mechanics, Chas. A. Bennett Co. Inc., Peoria, Illinois,
1967.

Miller, Re), and Fred W. Culpepper, EnergyElectricity and Electronics, McKnight &
McKnight, Bloomington, Illinois, 1964.

Worthington, Robert M., Morton Margules and William M. Crouse, General Power Mechanics,
McGraw-Hill Book Company, New York, New York, 1968.

Bohn, Ralph C. and Angus J. MacDonald, Power: Mechanics of Energy Control, McKnight
& McKnight, Bloomington, !llinois, 1970.

Duffy, Joseph W. Power -Prime Mover of Technology, McKnight & McKnight, Bloomington,
Illinois, 1972.

Stephenson, George E., Power Technology, Delmar Publishers, Albany, New York, 1968.

Accident Prevention Manual for Shop Teachers, American Technical Society, Chicago,

TRANSPARENCIES

POWER TECHNOLOGY, DCA Educational Products, Inc., Philadelphia, Pennsylvania

FILMS

ATOMIC ENERGY, Prentice-Hall, Englewood Cliffs, NewJersey

LABORATORY MANUALS

CONCEPTS of ELECTRIC! TY for model A1000 Trainer,
Electronic Aids Inc., Baltimore, Maryland, 1969

CONCEPTS of ELECTRICITY for model S1000CK Trainer,
Electronic Aids Inc., Baltimore, Maryland, 1965

MECHANICAL CONTROL for Mrknight Power Experimenter,
McKnight & McKnight, Bloomington, Illinois, 1970

ELECTRICAL CONTROL for McKnight Power Experimenter,
McKnight & McKnight, Bloomington, Illinois, 1970

FLUID CONTROL for McKnight Power Experimenter,
McKnight & McKnight, Bloomington, Illinois, 1970

POWER SYSTEM-OPTIONAL EXPERIMENTS-POWER PROBLEMS for McKnight
Power Experimenter,
McKnight & McKnight, Bloomington, Illinois, 1970
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REFERENCE BOOKS FOR
POWER CONVERSION & TRANSMISSION SYSTEMS

Title: A Beginner'! Said' to Building & Title: Automotive Collision Work
Flying Pada; Airplanes Author: Venk

Author: Lopshire Pub, Co.: American Technical Society
Pub. Co.: Harper & Row Data: 1984
Date: 1967

Title: Automotive Diagnosis & Tune-Up
Title: About Atomic Power for People Author. Guy F. Wetsel
Author. Radial's/ Pul Co.: McKnight & McKnight
Pub. Co.: Me !mount Date: 1985
Date: 1960

Title: Automotive Electrical Equipment
Title: Aerospace Power Author William Crouse
Author Coombs Pub. Co.: McGraw-Hill
Pub. Co. Morrow Data: 1966
Date: 1968

Title: Automotive Encyclopedia
Title: Airplanes Author:
Autor: McFarland Pub. Co.: Motor
Pub. Co.: Putnam Date: 1970
Data: 1966

'Ede: Automotive Mechanics
Title: All About Engines and Power Author: William H. Crouse
Author CORM Pub. Co.: McGraw-Hill
Pub. Co.: Wilson Date: 1970
Date: 1962

Title: Automotive Smog Control Manual
Title: All About Rackets and Jets Author Harold T. GIP an
Author. Pratt Pub. Co.: Cowles Education Corp.
Pub. Co.: Random Houle Date: 1969
Date: 1955

Title: Automotive Suspensiuns, Steering, Alignment &
Title: All About Rockets and Space Flight Brakes
Author: Pratt Author: Billie & Alley
Pub. Co.: Random House Pub. Co.: American Technical Society
Date: 1970 Date: 19

BEST COPY AVAILABLE

Title: All About Small Gas Engines
Author. Jud Purvis Author:
Pub. Co.: Goodheart.Willcox Pub. Co.:
Date: 1963 Dale:

Title: Auto Engines & Electrical Systems Title:
Author: Blanchard & Ritchen Author.
Pub. Co.: Motor Pub. Co.:
Date: 1970 Date:

st!,

Automotive Transmissions& Power Trains
William H. Crouse
McGraw-Hill
1987

Auto Service and Repair
itiartin W. Steckel
Goodheart-Willcrs
1969

Title: Auto Mechanics Fundamentals Title: Aviation From The Ground Up
Author: Martin W. Stocks' Author: Flaherty
Pub, Co,: GoorlheartWilltox Pub. Co.: Lippincott
Date: 19 A. Das: .1960

Title: Automobile Guide Title: Basic Hydraulics
Author: Frederick E. Bricker Author: Standards & Curriculum Div.
Pub. Co.: Theodore Aucral & Co. Pub. Co.: Training Bureau of Naval Personnel
Date: 1969 Date: 1957

Title: Automobile,: Title: Boys' Book of Engines, Moran & Turbines
Author: Yerkow Author: Mn .n
Pub. Co.: Putnam Pub. Co.: Scribner
Data: 1966 Data: 1946

Title: Automobiles Work Like This Title: caner Motor Tune-klp & Cerbutator
Author: Dreckett Service Instructions
Pub. Co.: Phoenix Mouse Author: Carter Carburetor
Data: 1880 Pub. Co.: 1961

Data:
Title: Automobile Trouble Shooter
Author: Motor Title: Complete Book of Hot nodding
Pub. Ca.: Motor Author: .raderquist
Date: Pub. Co.: Arco

Date. 1957
Complied By Jock Ttl000mon

Towbar I tkioportlenco High School



BESI COPY AVAILABLE

Title: ABC's of Lasers and Masers Title: Basic Electricity
Author: Lytel Author: Paul B. Zbar
Pub. Co.: Bobbs-Merrill Pub. Co.: McGraw-Hill
Date: 1965 Date: 1966

Title: ABC's of Lasers and Masers (2nd ed.) Title: Basic Electricity
Author: Lytel Author: Shoultz
Pub. Co.: Sams Pub. Pub. Co.: Martin's Press
Date: 1966 Date: 1965

Title: Adventures in Electrochemistry Title: Basic - Electronics
Author: Scribner Author: Bernard Grob
Pub. Co.: H. W. Wilson Pub. Co.: McGraw-Hill
Date: 1959 Date: 1965

Title: Alessandro Volto and the Electric Battery Title: Basic Television
Author: Dibner Author: Bernard Grob
Pub. Co.: H. W. Wilson Pub. Co.: McGraw-Hill
Date: Date: 1964

Title: All About Electricity Title: Boy and a Battery
Author: Urbanowich Author: Harper
Pub. Co. H. W. Wilson Pub, Co.: H. W. Wilson
Date: 1957 Date: 1965

Title: All About Lectiicity Title: Boy Electrician
Author: Freeman Author: Lothrop
Pub. Co.: Random House Pub. Co.: H. W. Wilson
Date: 1957 Date: 1948

Title: All About House Wiring Title: Bricks Without Straw
Author: Floyd Mix Author: Goodrich
Pub. Co.: Goodheart-Willcox Pub. Co.: Goodrich
Date: 1968 Date: 1944

Title: An Outline History of Transportation Title: Building With Electronics
Author: Author: Zarchy
Pub. Co.: Fisher Body Craftsman Guide Pub. Co.: Crowell
Date: 1834 Date: 1962

Title: Antique Automobiles Title: Chilton's Auto Repair Manual From 1960.1968
Author: Bird Author:
Pub. Co.: Dutton Pub. Co.: Chilton
Date: 1967 Date: 1967

Title:
Author:

Applications of Electronics
Grob & Kiver

Title: Chilton's Auto Repair Manual From 1963.1970,
& VW's

Pub. Co.: McGraw-Hill Author:
Date: 1966 Pub. Co.: Chilton

Date: 1970
Title: Atomic Light
Author: Nehrich Title: Color Television and How it Works
Pub. Co.: Sterling Author: Kerman
Date: 1967 Pub. Co.: Sterling

Date: 1965
Title: Automotive Mechanics
Author: Berger Title: Color Television Fundamentals
Pub. Co.: American Book Company Author: Kiver
Date: 1943 Pub. Co.: McGraw-Hill

Date: 1955
Title: Auto Repair Manual
Author: Glenn Title: Communications in Space
Pub. Co.: Chilton Author: Jaffee
Date: 1967 Pub. Co,: Holt

Date: 1966
Title: Basic Electrical and Electronic Principles

(3rd ed.) Title: Communications in Space
Author: Maurice G. Suffern Author: Dunlap
Pub. C.: McGraw-Hill Pub. Co.: Harper & Row
Date: 1962 Date: 1970



Title:
Author:
Pub. Co.:
Data:

Title:
Author:
Pub. Co.:

Computers
Ha lacy

Harper & Row
1969

Computers and How They Work

Ziff-Ocvis

Title:
Author:
Pub. Co.:
Date:

Title:
Author:
Pub. Co.:

Electricity-Electronics Dictionary
Howard H. Gerrish
Goodheart-Willcox
1966

Electricity: How It Works 10
Crowell
H. W. Wilson

Date: 1961 Data: 196D

Title: Computers and Society Title: Electricity in Your Life
Author: Nikolaieff Author: Adler
Pub. Co.: Wilson Pub. Co.: H. W. Wilson
Date: 1970 Date: 1965

Title: Data Communications in Business Title: Electricity In Your Life
Author: Gentle Author: Adler
Pub. Co.: Am. Telegraph Co. Pub. Co.: Day
Date: 1965 Date: 1965

Title: Dictionary of Electronic Terms Title: Electromagnetism
Author: Robert Beam Author:
Pub. Co.: Allied Radio Pub. Co.:
Date: 1964 Date:

Title: Drafting for Electronics Title: Electronic Brains
Author: Carini Author: Lohberg, Rolf
Pub. Co.: McGraw-Hill Pub. Co.: McGraw-Hill
Date: 1946 Date: 1967

Title: Electrical Grafting Title: Electrcu '; Computers
Author: Van Gieson Author:
Pub. Co.: McGraw-Hill Pub. Co.: Doubleday
Date: 1945 Date: 1963

Title: Electrical Installations Title: Electronics
Author: Whitifeld Author: Howard H. Gerrish
Pub. Co.: Pub. Co.: Goodheart-Willcox
Date: 1965 Date: 1961

Title: Electrical Projects Title: Electronic Communication
Author: Ford Author: Robert Shrader
Pub. Co.: Bruce Pub. Co.: McGraw-Hill
Date: 1948 Date: 1967

Title: Electrical Projects for the School & Title: Electronics
Home Workshop Author: Irving

Author: Ford Pub. Co.: Knoph
Pub. Co.: Bruce Date: 1961
Date:

Title: Electronics for Everybody
Title: Electrical Things Boys Like to Make Author: Benrey
Author: Cook Pub. Co.: Popular Science
Pub. Co.: Bruce Date: 1970
Date: 1942

Title: Electronics for Young People
Title: Electricity Author: Bendick
Author: Howard H. Gerrish Pub. Co.: McGraw-Hill
Pub. Co.: Goodheart-Willcox Date: 1960
Date: 1961

Title: Electronics Illustrated
Title: Electricity and Electronics Author:
Author: Howard H. Gerrish Pub. Co.: Arco
Pub. Co.: GoodhaartWillcox Date: 1966
Date: 1968

Title: Electronics in the Everyday Thing
Title: Electricity & Electronics Basic Author: Vegara
Author: Steinberg Pub. Co.: Harper
Pub. Co.: Date: 1961
Date; 1964

t*



Title:
Author:
Pub. Co.:

Direct Use of the Sun's Energ"
Daniels
Yale Press

Title:
Author:
Pub. Co.:

Guide to Rockets, Missiles, and Satellites
Newell
McGrawHill

Date: 1964 Date: 1961
(

Title: DiselElectric 4030 Title: Heat Engines
Author: Billings Author: A11414Sandfort
Pub. Co.:
Date:

Viking
1950

Pub. Co.:
Date:

Anchor Books

$It'4°1962

Title: Energy Title: Helicopters
Author: Wilson Author: Lowe Ilan
Pub. Co.: Time Pub. Co.: Crowell
Date: 1963 Date: 1954

Title: Energy and Power Title: Hare Is Your Hobby
Author: Irving Author: Faison
Pub. Co.: Knopf Pub. Co.: Putnam
Date: 1958 Date: 1965

Title: Energy and The Atom Title: How To Build Hot Rods
Author: Navarra Garone Author: Jaderquist
Pub. Co.: Harper & Row Pub. Co.: Arco
Date: 1966 Date: 1957

Title: Engines Title: How To Get Along With Automation
Author: Meyer Author: Donald A. Laird
Pub. Co.: World Pub. Pub. Co.: McGraw-Hill
Date: 1962 Date: 1964

Title: Exploring Power Mechanics Title: The Invisible Giants
Author: Glenn Author: Grey
Pub. Co.: Chas. A. Bennett Pub. Co.: Little
Date: 1962 Date: 1969

Title: Exploring Solar Energy Title: Know Your Car
Author: Wohlrabe Author: Allen
Pub. Co.: World Pub. Pub. Co.: American Technical Society
Date: 1966 Date: 1968

Title: Fabulous Fireball Title: Let Irma Do It
Author: Halacy Author: Woodbury
Pub. Co.: Macmillan Pub. Co.: Harcourt
Date: 1957 Date: 1956

Title: Find A Career in Auto Mechanics Title: Living With The Atom
Author: Harrison Author: Calder
Pub. Co.: Putnam Pub. Co.: University of Chicago Press
Date: 1964 Date: 1962

Title: Flight Title: Machine Tool Metalworking
Author: Hyde Author: Feirer & Tatro
Pub. Co.. McGraw-Hill Pub. Co.: McGraw-Hill
Date: 1962 Date: 1961

Title: Fun With The Sun Title: Man & Power
Author: Halacy Author:
Pub. Co.: Macmillan Pub. Co.: Wilson
Date: 1959 Date: 1961

Title: General Power Mechanics Title: Man and Power
Author: Worthington Margules Crouse Author: DeCamp, Sprague
Pub. Co.: McGraw-Hill Pub. Co.: Golden Press
Date: 1968 Date: 1961

Title: The Great International Paper Airplane Book Title: Mobile Hydraulics Manual
Author: Author: Paul R. Basal, Ed.
Pub. Co.: Simon & Schuster, Inc. Pub. Co.: Sperry Rand Corp.
Date: 1967 Date: 1968



Title:
Author.
Pub. Co.:
Date:

Title:
Author:
Pub. Co.:
Date:

Title:
Author:
Pub. Co.:
Date:

Title:
Author:
Pub. Co.:
Date:

Title:
Author:
Pub. Co.:
Date:

Title:
Author:
Pub. Co.:
Date:

Title:
Author:
Pub. Co.:
Date:

Title:
Author:
Pub. Co.:
Date:

Author:
Pub. Co.:
Date:

Title:
Author:
Pub. Co.:
Date:

Title:
Author:
Pub. Co.:
Date:

Title:
Author:
Pub. Co.:
Date:

Title:
Author:
Pub. Co.:
Date:

Title:
Author:
Pub. Co.:
Date:

Electronics, Key to Exploring Space
Wells
Dodd
1964

Electronics Go To Work
Cook
Dial
1967

Elements of Radio
Marcus
Prentice-Hall
1965

Elements of Radio-Servicing
Marcus & Levy
Webster-McGrawHill
1967

Engines and How They Work
Boumphrey
Watts
1960

Essentials of Applied Electricity
Jones
Bruce
1935

Experiments with Electricity
Beeler, Bran ley
Crowell
1949

Experiences With Electrons
Miller
McKnight & McKnight
1966

Exploring Electricity
Skilled
Ronald
1948

Exploring Electrostatics
Wohlrabe
H. W. Wilson
1965

A First Electrical Book for Boys
Scriber
H. W. Wilson
1963

The First Book of Electricity
Epstein
Franklin Watts
1953

A First Electrical Book for Boys
Morgan
Scribner
1963

Fundamentals of Shopwork
Johnson, Newkirk
Macmillan
1943

Title: Funk & Wagnalls Dictionary of Electronics
Author:
Pub. Co.: Funk & Wagnalls
Date: 1943

Title:
Author:
Pub. Co.:
Date:

Title:
Author:
Pub. Co.:
Date:

Title:
Author:
Pub. Co.:
Data:

Title:
Author:
Pub. Co.:
Date:

Title:
Author:
Pub. Co.:
Date:

Title:
Author:
Pub. Co.:
Date:

Title:
Author:
Pub. Co.:
Date:

Title:
Author:
Pub, Co.:
Date:

Fun With Electricity
Kennedy
Tab Books
1961

Fun With Electronics
Yates
Appleton-Century
1945

Handbook of Broadcasting
Abbot
McGraw-Hill
1937

Handbook of Industrial Electronic Circuits
Markus
Mc GrawHili
1948

High Fidelity Systems
Allison
Dover
1965

A History of Electricity
Nitsche
H. W. Wilson
1963

The History of the Telephone
Casson

Mcclurg & Co.
1910

The How and Why Wonder Book of Electricity
Notkin
Grossett & Dunlap
1960

Title: How Does It Work
Author: Koff
Pub. Cu.: Doubleday
Date: 1961

Title: How to Build Electronic Equipment
Author: Rider
Pub. Co.:
Date: 1982

Title:
Author:
Pub. Co.:
Data:

Title:
Author:
Pub. Co.:
Date:

Title:
Author:
Pub. Co.:
Date:

Hydraulic Power and Equipment
Holzbock
Industrial Press
1960

Interior Electrical Wiring
Kennard C. Graham
American Technical Society (6th ad.)
1970

Interior Electric Wiring
Graham
Am. Tech.
1961



Title:
Author:
Pub. Co.
Date.

Title:
Author:
Pub. Co.:

Introduction to Data Processing
Arnold
Wiley
1966

The Kite That Won the Revolution
Mays
H. W. Wilson

Title:
Author:
Pub. Co.:
Date:

Title:
Author:
Pub. Co.:

BEST COPY AVAILABLE

Practical Residential Wiring (2nd ed.)
Nowak
Van Nostrand
1960

Radar and Other Electronic Inventions
Ross

Lothrop
Date: 1963 Date: 1954

Title: The Laser Light That Never Was Before Title: Radio
Author: Patrusky Author: Abraham Marcus
Pub, Co.: Dodd, Mead Pub. Co.: PrenticeHall
Date: 1966 Date: 1960

Title: Making Electricity Work Title: The Radio Amateurs Handbook
Author: Kennedy Author: Collins
Pub. Co.: Crowell Pub. Co.: Crowell
Date: 1959 Date: 1964

Title: The Making of the Electrical Age Title: The Radio Amateur's Haa, book
Author: Schuman Author:
Pub. Co.: H. W. Wilson Pub. Co.: Am. Radio Relay League
Dat4: 1963 Date: 1966

Title: Maser and Laser Title: Radio-Electronic Transmission Fundamentals
Atuthor: Klein Author: Griffith
Pub. Co.: Lippincott Pub. Co.: McGraw-Hill
Date: 1963 Date: 1962

Title: Mechanix lilustrated Title: Radio Servicing Course
Author: Author: M. N. Beitman
Pub. Co.: Arco Pub. Co.: Supreme Publications
Date: 1968 Date: 1962

Title: Miracle of the Air Waves Title: Radio Telephony
Author: Herron Author: Goldsmith
Pub. Co.: Messner Pub. Co.: Wireless Press

Date: 1969 Date: 1918

Title: Modern Dictionary of Electronics Title: Real Book of Electronics
Author: Graft Author: Stoddard
Pub. Co.: BobbsMerrill Pub. Co.: Garden City Books
Date: 1963 Data: 1958

Title: Modern Refrigeration and AirConditioning Title: Revolution in Electricity
Author: Althouse Author: Mann, Martin
Pub. Co.: GoodheartWillcox Pub. Co.: Viking
Date: 1968 Date: 1962

Title: Nine Roads to Tomorrow Title: Revolution in Electricity
Author: Ha lacy Author: Martin
Pub. Co.: Macrae Pub, Co.: H. W, Wilson
Date: 1964 Date: 1962

Title: Opportunities in Electrical & Electronic Title: Safe & Simple Projects With Electricity
Engineering Author: Borja

Author: Shackleton Pub. Co.: H. W. Wilson
Pub. Co.: N. Y. Universal Date: 1965
Date: 1967

Title. Safe & Simple Promects With Electricity
Title: The Origins of Radar Author: Neal
Author: Page Pub. Co.: Childrens Press
Pub. Co.: Doubleday Date: 1965
Date: 1962

Title: Sky Rangers
Title:: The Physics of Television Author: Engle
Author: Fink, Lutyens Pub. Co.: Day
Pub. Co.: Doubleday Date: 1965
Jate: 1960



BEST COPY AVAILABLE

Title: Motorcycle Service Manual (3rd ad) Title: Rockets and Missiles
Author: Author: Caidin
Pub. Co.: Sams Pub. Pub. Co.: McBride
Date: 1972 Dare: 1954

Title: Outboard Motors & Boating Title: Aerospace Power
Author: Uskali Author: Coombs
Pub. Co.: Sams Pub. Pub. Co.: Morrow
Date: 1969 Date: 1966

Title: Outboard Motgr Service Manual (5th ad) Title: Physical Science in the Air Age
Author: Author: Manzer
Pub. Co.: Sams Pub. Pub. Co.: Macmillan
Date: 1973 Date: 1942

Title: Television Broadcasting: Camera Chains Title: Parachutes
Author: Ennes Author: Zim
Pub. Co.: Sams Pub, Pub. Co.: Harcourt Brace
Date: 1971 Data: 1942

Title: Television Broadcasting: Equipment
Systems and Operating Fundamentals

Title: Auto Repair Manual: with specifications for
the past 11 years

Author: Ennes Author: Glenn
Pub. Co.: Sams Pub. Pub. Co.: Chilton
Date: 1971 Data: 1970

Title: Television Broadcasting: Systems 7;tle: Internal Combustion Engines
Maintenance Author: Olney

Author: Ennes Pub. Co.: Nelson
Pub. Co.: Sams Pub. Date: 1969
Date: 1972

Title: Jim Clark at the Wheel
Title: Fluid Power Author: Clerk
Author: Stewart & Storer Pub. Co.: CowardMcCinn
Pub. Co.: Sams Pub. Date: 1964
Date: 1968

Title: The Complete book of Nascar
Title: Automotive Test Equipment You Can Author: Engel

Build Pub. Co.: Four Winds
Author: Evenson Date: 1968
Pub. Co.: Sams Pub.
Date: 1972 Title: Hydraulics and Fluid Mechanics

Author: Silvester
Title: Gas Engine Manual Pub. Co.: Pergamon
Author: Anderson Date: 1964
Pub. Co.: Sams Pub.
Date: 1961 Title: Propulsion V. 1

Author: Amateur Rocket Assn.
Title: Practical Guide to Fluid Power Pub. Co.: Merrill
Author: Stewart Date: 1967
Pub. Co.: Sams Pub.
Date: 1968 Title: Propellants V. 2

Author: Amateur Rocket Assn.
Title: Rocket and Space Science Series Pub. Co.: BobbsMorrill

Propellants Date: 1967
Author:
Pub. Co.: Sams Pub. Title: The Science of Movement
Date: Author: Basford

Pub. Co.: Ginn
Title: Rocket end Space Science Series Date: 1966

Propulsion
Author: Title: Heat Engines
Pub. Co.: Sams Pub. Author: Sandfort
Data: Pub. Co.: Anchor Books

Date: 1962
Title. Synchros and Servos
Author: Brits Title: Gift from the Sun
Pub. Co.: Sams Pub. Author: Cooper
Date: 1967 Pub. Co.: Bradbury

Date: 1969



Title:
Author:
Pub. Co.:
Date:

Title:
Author:
Pub. Co.:

Motion
Valens
World Pub,
1965

Motors and Engines end How They Work
Weiss

Crowell

Title:
Author:
Pub, Co.:
Date:

Title:
Author:
Pub. Co.:

Skyrocketing Into The Unknown
Coombs
Morrow
1954

Small Engines Service Manuel
Long
Technical

Date: 1969 Date: 1966

Title: Motors Auto Repair Manual Title: Small Motors You Can Make
Author: Author: Michel
Pub. Co.: Motor Pub. Co.: Van Nostrand
Date: 1970 Deo: 1963

Title: Power & Transportation & Automotive Title: Solar Energy
Engine TuneUp Author: Bran ley

Author: Division of Curriculum Instruction,
Secondary Dept.

Pub. Co.:
Date:

Crowell
1957

Pub. Co.: Milwaukee Public Schools
Date: 1960 Title: Solar Energy Author: Hoke

Pub. Co.: Watts
Title: Power Mechanics Author: Hoke
Author: Pat Atteberry Date: 1968
Pub. Co.: Goodheart-Wilicox
Date: 1961 Title: Space Rockets and Missiles

Author: Yates
Title: Power: Mechanics of Energy Control Pub. Co.: Harper
Author: Bohn & McDonald Date: 1960
Pub. Co.: McKnight & McKnight
Date: 1970 Title: They Almost ide

Author: Rainfeld
'I itle: PowerMine Mover of Technology Pub. Co.: Crowell
Author: Joseph W. Duffy Date: 1956
Pub. Co.: McKnight & McKnight
Dote: Title: This Is Automation

Author: Minch
Title: Proceedings of the UN Conf. on Now Sources Pub. Co.: Viking

of Energy (Vol. 7) Date: 1964
Author: Sales Section, United Nations
Pub. Co.: Title; Today's Sports and Competition Curs
Date: Author: McCehill

Pub. Co,: Prentice-Hall
Title: Repair Instruction II Date: 1959
Author:
Pub. Co.: Briggs & Stratton Corp. Title: Trains
Date: Author: Henry

Pub. Co.: Wilyn
Title: Rockets and Your Future Date:
Author: Butler
Pub. Co.: Harper Title: Understanding Your Car
Date 1961 Author: Beeler

Pub. Co.: McKnight & McKnight
Title: Rockets, Missiles and Moons Date: 1967
Author: Coombs
Pub, Co.: Morrow Title: Unsafe At Any Speed
Date: 1957 Author: Nader

Pub. Co.: Grossman
Title: Rockets Through Space Date: 1965
Authnr: Del Ray
Pub. Co.: Winston Title: What's Inside of Engines?
Date: 1960 Author: Zim

Pub. Co.: Morrow
Title: Servicing Small Gasoline Engines Date: 1953
Author: Daugherty, Boyd
Pub. Co.: Hayden Book Title: Whirling Wings
Date: 1969 Author: Flaherty

Pub. Co.: Lippincott
Title: Simple Machines and How The/ Work Date: 1961
Author: Sharp
Pub. Co.: Random House
Date: 1959

eV,



Title:
Author:
Pub. Co.:
Date.

Title:
Author:
Pub. Co.:

Intr,duction to Date Processing
Aro Id
Wiley
1966

Television Works Like This
Bendick
McGraw-Hir

Title:
Author:
Pub. Co.:
Data:

Title:
Author:
rub. Co.:

BEST COPY AVAILABLE

The Radio Amateur's Handbook

Am. Radio Relay League
1966

Radar and other Electronic Inventions
Ross

Lothrop
Date: 1965 Date: 1954

Title: We Build our Own Computers Title: Elects, the Everyday Thing
Author: Bolt Author: Vergaru
Pub. Co. Cambridge Pub. Co.: Harper
Date: 1966 Date: 1961

Title: Funk & Wagnall3 Dictionary of Electronics Title: Building ivith Electronics
Author: Author: Zarchy
Pub. Co.: Funk & Wagnall Pub. Co.: Crowell
Date: 1969 Date: 1962

Title: Modern Dictionary of Electronics Title: Tape Recording for the Hobbyist
Author: Graft Author: Zuckerman
Pub. Co.: Bobby- Merrill Pub. Co.: Sams
Date: 1963 Date: 1967

Title: Radio-Electronic Transmission Fundamentals Title: Data Communications in Business
Author: Griffith Author: Gentle
Pub. Co.: McGraw -Hill Pub. Co.: Am. Telegraph Co.
Date: 1962 Date: 1965

Title: Basic Television: Principles and Servicing Title: The Laser Light that Never was Before
Author: Grob Author: Patrusky
Pub. Ca.: McGraw -Hill Pub. Co.: Dodd, Mead
Date: 1964 Date: 1966

Title: Nine Roads to Tomorrow Title: The Physics of Television
Author: Halxy Author: Fink
Pub. Co.: Harper & Row Pub. Co.: Doubleday
Date: 1969 Date: 1960

Title: Color Television Fundamentals Title: Computers
Author: Kiver Author: Ha lacy
Pub. Co.: McGraw-Hill Pub. Co,: Harper & Row
Date: 1955 Date: 1969

Title: Maw and Lasers Title: Your Career in Computers
Author: Klein Author: Fischer
Pub. Co.: Lippincott Pub. Co.: Meredith
Date: 1963 Date: 1968

Title: ABC's of Lasers and teasers Title: Handbook of Industrial Electronic Circuits
Author: Lytel Author: Markus
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