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FOREWORD

This curriculum guide was formulated by a committee under
the auspices of the Missouri Council for Industrial Arts Education.
In preparing and publishing this curriculum guide, the appointed
committee, cooperating with supervisory personnel of the State
Department of Education, worked toward the goal of initiating and
improving electricity-electronics instruction in Missouri.

This guide is designed to aid teachers in estaklishing course
objectives and course content, as well as planning teaching methods
and evaluation procedure.

It is intended that the individuals and groups that review and
use this publication will find the ~uggested content, activities and
teaching aids presented in a manner that will eiable the user to
adopt or adapt them in a meaningful manner.

The background experiences of the members of the committee
in electricity-electronics included a variety of teaching experiences
and educational qualifications so necessary in formulating a func-
tional publication of this type. Their donation of time and effort
indicates the importance they place on eiectricity-electronics in
.industrial arts and in the overall education program. Special rec-
ognition also goes to the state and national professional industrial
education organizations whose meierials were reviewed.

(lche ill,

COMMISSIONER OF EDUCATION
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INTRODUCTION -

We are living in what future historians may call the age of electricity-electronics.
The impact that electronics is having on almost every phase of.our daily lives is tre-
- mendous, and the future holds even greater possibilities. Electronics is now one of the
largest industries in the United States, and if present trends continue, it will soon be
the largest by its integration into other industiries. With this in mind, the student can
no longer afford to- wait until he has completed high school to begin his electronics
training.

In this new age, there is an urgent and immediate need for engineers, technicians,

- skilled workers, sales.and service people, and teachers in the e1ectr1c1ty -electronics

field. Even the genexral public, today’s consumer, can benefit greatly from the knowledge
of and the ability to safely and correctly use electricity and electromcs products.

Wh11e the terms electrlclty and electronics are used synonymOusly, they actually
designate two areas within the same field. Electricity refers to the flow of current
through wires, coils, and resistors; electronics refers to the flow of current through
vacuum tubes and semiconductor devices. AlthOugh these areas are closely related, a
knowledge of basic electricity is necessary to understand electronics.

Th1s curriculum guide is designed to aid the instructor in developmg a more com-
plete course -of study and in presenting a more consistent electricity~electronics pro-
gram for intermediate and secondary school students in the state of Missouri. Each
teacher using this guide should make adaptat1ons to meet his teaching conditions and
classroom facilities. :

Consequentlv, the main purposes of the school then are to prov1de the knowledge and
learning experiences that will prepare the student for his place in modern society. This
learning involves stimulating the student’s interest, his creative ability, his productivity,
and his development of safe work habits. Since there is an almost universal use of elec-
tricity and electronics today, the school must include for our boys and girls adequate
. instruction in this field.

-t
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POINT OF VIEW AND OBJECTIVES

A principal purpose of Americaneducation istoassist each individual in his develop-
ment as a productive member of society. The achievement of this purpose enables him
to provide for his basic needs, to produce more than he consumes, and to contribute
more than he receives. It also involves the development of ideals and goals, the accep-
tance of social responsibility, and the acquisition of desirable character traits.

Behavorial changes within {he individual are affected through experiences and the
interpretation of these experiences. The experiences provided by the school permit one
to, acquire the skills and knowledges which allow the individual to develop to his maxi-
mum potential with profit to himself and society. The learner's interpretation of these

~educational experiences provide for the further development of desirable character
traits which lead to the wise application of the acquired skills and knowledges.

Industrial arts contributes to the purpose of American education by aiding individuals
as they gain an understanding of their industrial-technological environment. In order
that each individual may understand and learn to exercise some control over this en-
vironment, experiences in industrial arts must be an integral part of the overall educa~
tional program for all students, both boys and girls, and should be available at all grade
.levels. The importance of this exper1ence is recognized in Missouri where credit in the
practical arts, which 1ncludes industrial arts, is a secondary school graduation require-
ment..

Industrial arts education provides‘an opportunity for individuals to participate in
direct experiences involving industrial skills and processes which fosters an awareness
of industry in American culture. These experiences are concrete, meaningful, and edu-
cational as they aid the individual in understanding abstract ideas. These experiences
provide opportunity for an individual to apply mathematics, science, art. language arts,
and other school subjects in purposeful situziions.

Through the. application of grouping and special .instructional techniques, industrial
arts in the secondary school can be organized to meet the needs of students of varying
abilities. Individuals expecting to enter professional occupations as well as future in-
dustrial workers should benefit from industrial arts experiences. The need for industrial
arts instruction has little relationship to the economic status of the student. Every per-
son must be aware of and familiar with the concepts taught in industrial arts education
if he is to live effectively in our industrial society.

Industrial arts educat1on aids in the discovery and development of personal interests,
aptitudes, creative thinking and technical abilities. kesponsible and resourceful actions
and judgments nre matured through problem sclving and self-expression in an environ-
ment related to industry. The future scientist or engineer may learn to solve technical
problems, and the future technician or craftsman may develop skills and related under-
standlngs in industrial arts courses.

Rea.hstic objectives, clearly stated are essential to a sound program of industrial
arts education. The following statements of purpose are fundamental to quality 1ndustr1a.l
arts education as it provides opportunities for students to: - '

xiii



Develop an insight and understanding of tools. machines, materials, and proc-
esses as they relate to the production and servicing aspects of industry.

The field of industrial arts education is concerned with the study of materials and
processes of industry and the creative use of design. Students of industrial arts
education have an opportunity to gain a better understanding of mass production,
automation, and other industrizl methods if they actively participate in meaning-
ful experiences dealing with the manufacturing of consumer goods, utilization and
generation of energy as well as the servicing, testing, and repairing of industrial

.. products.

Discover and develop abilities, aptitudes, and interests related to the technical
pursuits and applied sciences.

Opportunities for students to have experiences which assist in the discovery of
abilities and to develop their potentialities to the fullest is essential to the basic
education of all youth. Allowance for differences of abilities, interests, and needs
should be incorporated into the curriculum offerings so the student can better
assess his abilities and interests for making an occupational choice, understand-
ing his environment, and preparing himself to meet the changing demands of a
technological society.

Develop basic skills in the safe and proper use of industrial materials, tools,
machines, and processes.

Students arec provided with experiences which help them develop basic skills
relevant to industrial production; and servicing through these experiences, stu-
dents gain a basis for making occupational choices. In addition, the skills pro-
vide a basis for a specialized occupational preparation. Many workers of the
future will be required to train and retrain for different occupations during their
lifetime. Fundamental skills and knowledge in diversified areasis most essential
if this retraining is to be accomplished in an efficient manner.

Develop problem-solving and creative abilities relating to the tools, machines,
materials, processes, and products of industry.

The industrial arts education program provides opportunities for solving various
types of tecnnical problems through experimentation and research as well as
project planning. and construction. The industrial arts laboratory setting pro-
vides an environment which makes possible a concrete, understandable approach
to teaching problem-solving and critical thinking., Problem-solving in industrial
arts education involves creative thinking and provides experiences which allow
students to find solutions to problems and to evaluate the effectiveness of these
solutions.

*Taken from the Handbook for Industrial Arts Education, Missouri State Department of
Education, 1969, _

IToxt Provided by ERI
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EXPLORING ELECTRICITY - ELECTRONICS

Exploring Electricity and Electronics is intended for use as a guide by teachers and
administrators preparing industrial arts curriculums on the junior high school level.
It should be remembered that in most cases this will represent the student’s first
formal opportunity for experiences in this area. It is important, therefore, that these
experiences be such that his interest is awakened and his curiosity aroused, and that
he be given an opportunity for exploratory manipulative experier.ces with as many de~-
vices and concepts as his maturity and ability may warrant.

While some degree of uniformity in industrial arts programs is desirable, it is rec-
ognized that this may not always be possible. This guide is therefore prepared with a
certain amount of flexibility in mind. Instructors may achieve this flexibility by varying
the emphasis placed on certain units of instruction and by varying the degree and kinds
of student experiences in these units. Instructors desiring greater emphasis in the area
of electricity-electronics. will find sufficient material in this guide to meet their needs.

While sequence of instructional units and course contentis often a matter of individ-
ual preference, it is felt that this guide is so arranged as to enable the instructor to
direct the student activities in a meaningful and logical mauner. Experiences arranged
in the sequence suggested will allow for progression from e!ementary to more advanced
concepts, with each unit laying a foundation of knowledge fo:r the units that are to follow,

SPECIFIC OBJECTIVES
FOR EXPLORING ELECTRICITY - ELECTRONICS

To develop in each individual the ability to read and interpret elementary electrical
drawings.

To develop in each individual an awareness of electrical hazards and the habit of pro-
ceeding in a manner which will avoid these hazards.

To develop in each individiral an interest in and awareness of electric devices and con- _
cepts. - .

To develop in each individual an understanding of basic electrical concepts.

To develop in each individual an awareness and knowledge of the occupations and op-
portunities in the field of electricity-electronics

Tokdevelop in ¢ush individual an awareness of the implications which this industry has
for his future.
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. TEXTBOOKS FOR
EXPLORING ELECTRICITY AND ELECTRONICS

Brown, Walter- C.', Willis H. Wagner, T. Gérnder Boyd and Howard H. Gerrish. Modern
General Shop. South Holland, Il1l.: Goodheart-Willcox Company, Inc.

Intvoduction to Electronics. Chicago: DeVry Technical Institute.

Gronefnan; Chris H. and John L. Feirer. General Shop. New York: McGraw-Hill Book
Company.

Arnold, Joseph P. and Kenneth L. Schnak. Exploratory Electricity. Bloomington:
McKnight & McKnight Publishing Company.

Ge,rrilsh-’, Howard H.Exploring Electronics. South. Holland, Ill.: The Goodheart-Willcox
Company, Inc. '

| REFERENCE BOOKS FOR
EXPLORING ELECTRICITY AND ELECTRONICS

Lush, Clifford and Glenn E. Engle. Industrial Arté Electricity. Peoria: Chas. A, Bennett
Company. ’

Ford, Walter B. Adventures With Electronics, Milwaukee: Bruce Publishing Company.

Collings,' Merle D. Projects in Electricity. Bloomington: McKnight and McKnight
Publishing Company. '

McFate, K. L. and E. J. Constien. 4H Electric Program, Worizbook Number 1.Columbia:
4H Circular 160, University of Missouri, Extension Division.

McFate, K. L, and E. J. Constien, 4H Electric Program, Workbook Number 2. Columbia:
4H Circular 173, University of Missouri, Extension Division.

McFate, K. L. and E. J. Constien. 4H Electric Program, Workbook Number 3. Columbia:
4H Circular 180, University of Missouri, Extension Division,

Ford, Walter B. Electrical Projects. Milwaukee: Bruce Publishing Company.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20,
21,
22,
23.
24,

25,

FILMS FOR
EXPLORING ELECTRICITY-ELECTRONICS

. AB Circuit Breakers — 10 min., b/w. (Westinghouse, free loan.)
. A Missile Named Mac — 7 min., color. (LTO, free loan.)

. Amperes, Volts, and Ohms — 10 min., b/w. (TAI, rental 2.50.)

“4” is for Atom — 15 min., color. (AEC, free loan.)

Atom and the Kilowatt — 12 min., color. (Univ. of Mich., 1.00 rental.)

. Ragsic Electricity — 20 min., color (Almanac, fre= loan.}
. Battery Zlectricity — 11 min., b/w. (Univ. of I11., 2.15 rental.)

. The Bell Soluar Battery — 13 min., color. (LTO, free loan.)

Beyond All Barriers — 27 min., color. (LTO, free loan.)

Charging Storage Batteries — 15 min., b/w. (TAI, 2.00 rental.)
Conductors and Semi-Conductoys — 13 min., color. (LTO, free loan.)
Current and Electromotive Force — 11 min., b/w. (Navy, free loan.)
Electric Circuits — 11 min., b/w. (Univ. of I11., 2.15 rental.)

Electric Circuit Faults — 19 min., b/w. (NET, 2.90 rental.)

FElectricity For Beginners — 10 min., color. (NET, 3.90 rental.)
Electricity: How It Is Generated — 13 min., color. (NET, 3.90 rental.)
Electyicity: How To Make A Circuit — 11 min., color. (Univ. of Mich., 2.25 rental.)
Electricity: Measurement — 12 min., color. (Ind. Univ., 3.40 rental.)
Electricity: Static Electricity — 11 min., color. (Ind. Univ., 3.40 rental.)
Electrodynamics — 11 min., b/w. (TAI, 2.50 rental.)

Electrostatics — 11 min., b/w. (TAI, 2.50 rental.)

Electromagnets: How They Work — 10 min., color. (NET, 3.50 rental.)
Heat and Light From Electricity - 17 min., b/w. (NET, 1.65 rental.)
How Magnets Produce Electrvicity — 4 min., b/w. (Navy, free loan.)

How To Produce FElectyic Curvent With Magnets — 10 min., color. (NET, 2.15
rental.)

. How Transformers Work — 15 min., b/w. (MSU, 1.00 rental.)
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27,
28,
29,
30.
31.
32,
33.
34.
35.
36.
37.
38.
39.
40,
41,
42,
43.
44,
45,

46

Inductance — 20 min., color. (Allis-Chalmers, free loan.)

Infrared — 15 min., coldr. (Aerojet, free loén.)

Magnetic Effects of Electricity — 14 min., b/w. (Univ. of Ii1., 1.65 rental.)
Magnetism — 11 min., color (Coronet, 1,75 rental.)

Measurement of Electricity — 12 min., color. (Coronet, .00 'rental.)
Mechanical Generation of Enervgy— i5 min., color. {MSU, 1.00 rental.)

My. Bell — 32 min., color, (LTO, free loan.i

Ohm’s Law — 19 min., b/w. (TAI, 3.00 rental.)

Plane Talk — 20 min., color. (LTO, free loan.)

Principles of Electricity — 20 min,, >color. (GE, 1.00 rental.)

Principle of the Genera.vi*- 10 min., b/w. (NET, 2.15 rental.)

Project Telstar — 14 min,, color. {LTO, free loan.)

Receiving Radio Messuges — 11 min., b/w. (MSU, 2.25 rental.)

Series and Paralle! Civcuits — 10 min., b/w. (TAI, 2.50 rental.)

Sources of Electricity — 10 min., b/w. {Univ. of I11., 2.15 rental.)

Using Ohm’s Law To Understand Civcuits — 15 min., b/w. (MSU., 1.00 rental.)
Watts, Watthours, and Watthour meters — 15 min., b/w. (MSU., 1.00 rental.)
Electrical Workers — Purdue University. Write.

Television Workers — Purdue University. Write.

. Telephone Linemen — Purdue University. Write.
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FILM DISTRIBUTOR ADDRE S*'ES

Allis- Cha.lmers Mfg. Co., Milwaukee, Wisconsin,
Aerojet General CorporatiOn, Corporate Public Relations, 20C E, Flair Ave., El Monte,
California 91734

AEC - Atomlc Energy Comm1ss1on Write reg1ona1 offize, if known. If unknown, write
Audio-Visual Branch, Division of Public Information, U.f. Atomic Energy Commis-
sion, Washington, D.C. ‘

Coronet Films, Coronet Building, Chicago, Illinois.

GE — General Electric Company, 1 River Road, Schenectady 5, New York.

LTO - Local Telephone Office. Allow at least three months before showing date, pre-
ferably a year.

MSU — Michigan State University, Instructlonal Media Center, East Lansing, Michigan
48823. .

Navy, 9th Naval District, Building, Great Lakes, Illinois 60085,

NET NET Film Service, Audio-visual Center, Indiana University, Bloomington, Indiana
47405, . :

Purdue University, Audio-visual Center, West Lafayette, Indiana, R
TAI — Teaching Aids, Inc., P. O. Box 3527, Long Beach, California

Un1vers1ty of Illinois, Visual Aids Service, Division of Unlversny Extensmn, Champaign,
I1linois.

University of Michigan, Audio-visual Center, 416 Fourth Street, Ann Arbor, M1ch1ga_n
48103.

Westinghouse Electric Corp., Film Lib'ra'ry', Pittsburg, Pennsylvania
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Photographs courtesy of
Llectricity-Electronics Department
Knox County High School
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BASIC ELECTRICITY-ELECTR ONICS

This course in Bas1c Electr1c1ty—E1ectromcs ig-designed to present a broader course
with in-depth experiences for the students who have developed an interest in and who
have seen a further need for study in the field of electricity-electronics.

Suggested teachmg time is one period per day, five days per week for thirty-six weeks.
Ninth, tenth, eleventh, and twelfth grade students who want to learn more about bas1c
electricity-electronics may enroll in this course.

SPECIF IC OBJECTIVES FOR
* BASIC ELECTRICITY - ELECTRONICS

1. To deve10p safe habits and practices in the use of electrlc1ty

2. To develop consumer knowledge in the purchase and maintenance of electrical equip-
ment and apphances . .

3. To deve10p an understandmg of electrical theories, 01rcu1ts, symbols, and termmol—
: og1es

4, To develop desirable habits of orderly procedure in planning and completing indi- .
vidual and group projects.

5. To enable the student to make a more intelligent choice of leisure time and voca-
tional activities, :

s e e,

2-1




‘1101410018 21IDYS Ypm
SBunuawiusdxy — dixiswyrg

*SI9PA
*soroueIRdSUEL],

*s100
-wAsS [BOLI}O9TD wo_ S1IBYD

*SI0JONPUOD-IWSS
Uq.m ‘sI0JBINSUI ‘SI0)}ONPUOD
YIIM pIBOQ UOTjRI}SUOWD

) IBYD JUSWSTH

‘201430918 Ygun
aAns puv afps — drxjswirg

*SoLIISNP
-ut moEoﬁowao J0 £11011)

-09[9 WOJJ 9A1IRjUasaxdoy

*S1IBYD.
[00} pue sjIeyd A319j]8S

*£31011309719 Butorpoad
Jo sAem snotxea ALeidsig

*£110110979 os.mu.m

9? 1 0} sdem 9jeIjsuowa Qg

"STELISIEW SNOLIBA
Jo A)T[I0e 9AIONPUOD pue
9AIJEBINSUL 9] 9jeI)Sucuwiog

(xopperT s,qooer — ordwe
-X7) *saoyojeo 94s Aeidsig

“jurof{ JI9pTOS B 9yBW
0} £em xadoad ajeIjsuowa(g

*quawdinbo o1u0I)
09719 ~ £3101110910  Aerdsig

*juawdinba
usayoxq pue Mmou  Lerdsiqg

Juowdmbs pue S100} 9sn 0)
sfem xodoxd 9jeIjsuowag

_ *I9joW
£ [JIM SI0JONpUOd=-IUWAS pue
‘SJI0jONpUOO “SJI0YBINSUIl JO
sofdurexa joayo pue 3091[0)D

*SWBIIBIP O1)BWAYOS pue
STOQUIAS JO 9Sn oY) 901308BIg

"WOA
ouj UM JeI[IWIR] QW09

*1IBYO JUSWITS 9y}
Suisn sjuoward o.H,.mmEoO

‘PIO1} SOF
—U0J}0979-41101130913 Y} UI
SOI]IAT)OB 9} 2INSIA] Pue
sonmunjroddo qof terIisnp
~Uuf Y3 pajuienboe sawodsag

. *£1101.130919 0)
Sururejrad uow juejrodual

uo Joded uajjrim e axedaadq’

*squrof J9p10s o1dUWIS 9B

*K1eyes doys m._vEm

*sx9jout Surjaadrajuy
*SToqWAS [BOII}O91H
*£3101110910 JO mwo..asom.

*£310109
-0910 OTWRUAp puB 51j8l8

*5J030NpPU0D ~1UW9S
pue ‘sJojeinsui ‘sxojonp -
-uod ‘se8Ieyd Jo smeT

*AI09Y) STWIO}Y

sydoouo) o1seg
11

* 4101130919 JO P11} 9} 0}
Sururelred nowW snoure

'sory
-tunjaoddo TEUOTFEdNOOQ

*qugwdinbo
pue s[o0} JO 9sn pue
‘3180 PIE 1SII] pue £)9)es

..moBM
~1od pue S9A1309((0 SSBID

. 'UOT}ONPOJIIU]

.
—t

SAIV TVNOLLONY.LSNI

SHLLIALLDY YdHOVAL

SHLLIALLDV LNIAALS

LNTLNOD ASHNOD

: SOINOYLOFTH~ALIDIALOATA JISVd

Aruitoxt provided by Eic:

O
E



O] S, Wy — WLy
*SINOIID

uorjeuUIquod pue ‘joirexed
‘SOLISS YjIM SpIBOQ INOIID

*S3199YSIIOM JINOIIO SNOLIBA

JIIM Qzuxooa, pue s{[e0 L1Q _

*SOTOURIBUSUBL J,

-pie a1d JBMO

-1[0 IO S}IBYO METT S, WYQ
‘dorp a8m

- =170 PUD SBZ1S BAL M - WIL]

‘S7INIALD DO
-0819 fo sjuswald - - WItd

‘119 JYSIT 1940 J9OUSHIOM

*S3INOJ IO

uonjeUIqUIOD pue ‘[aireaed

- ‘S91I9S Y31IM SpIBO(q JINOII))
*a1qe1 9apod JI010D wo. 1IBYD
*SI0}SISAI JO PIBOQ bwamw.a

*sapousxedsued J,

.mvnmo yserq

‘3AOM IV SUOAIIDYT - WL

120147
~0819 0 UOIIONPOALIUT — WTTH

*}IN0J10 juateAImbe ue Jo
asn oy} Aq 3moar xo1dwod
® Apdwrs o3 moy ursidxy

. *Spasoq
1INOJI10 pue sIajew ‘xojoof
-oxd peayIsao ‘preodyreyo
duisn ‘s3noaio 91Seq Jo SOn
-S1I9710BIBYD 9jBIJSUOWA(]

*SaIu
-edwoo Jomod 1BOO WOJ]
ST119 3y311 Jo sejdwrexa Moyg

-1omod T801130910 SurpuIy 103
SRINWIO] JUdIaJIIp ureidxy

. 31N
~I10 91dUIIS ® Ul SJO}SISad
91(ELIBA DUB POX] }00UUOY

*SUOT}IUIJOP JudI
-In0 pue afejoa SSNOSI(

*SI0]SISaJ STi0
~IIBA SSnOSIp pue Aeidsiqg

*SUIYO pue S110A ‘QUaIaInd aan
-SBJW puB S}MOJID [BjUaW
-1radxe 1BI9ASS dn OOl

*SMET S JJOUUOITY]
pue meT sS,wyQ. uo Apnig

*1911exed pue
S9LI9S U ST[80 AIp }09UU0)

*SOT}STI0}0BIRYD
Jnoaro oidwis 93B[NOIB)

"T11q 3481
TeorteytodAy 8 Buiaoaod
199 ySsyI0oMm 3y} a1dwo)

*S103S159J JO SodA} JUaIdIFIP
JO 90UB}SISAI 9y} 9INSBO

*apoo

I0[0O 90UB}SISaJI aYyj JO asn
oY1 YIIM JBI[IWE] awWO0d9g

*SI0}SIS9JI [BIDASS
9IqWASSBSIP PUB QUIWEBXH

. "90UBJSISAI JO jUnouwre 9y}

M sozis axmm axedwrod
pue a1qe} a1 xaddoo Apnis

*SUOTSIOAUOD JI9Y]
pue sjIun [BOTI}O9[d UIBOT

*S3INOJIO judTBAINDy

*SMB S JJOUUOITY]
*S3IOII0 [9[[eaed-sa1I9s
pue ‘toeiieard ‘salx
-39S JO SOIISIISROBIBYD
"Me S Wuo
S3NOIID O @ UOWUI0D
N ->H -
"17BM
*9poo I000 JOUBISISOY
.oocﬂozvmoo &

*90UB}SISad
aouanqIul 18Y} SI0308 I

‘wyy .

‘axadwry

‘quotnoy

‘1oA

san
-TJUend [BOII}03]H OIsed
: ‘III

‘sweIdeIp Suraim

‘SweIdeIp auyy |
@),

g
t
an
<
i
o)
4
Q
O
—
m
%)

‘s8utmeap OIjBWLYDS



*STI9q puB ‘saajowx
‘sxojexsuas ‘saojotu odwig

‘aXm pue ‘[[90 Aip °‘ssed
-0 jaudew ‘s3uI[ry uoajy

‘A42710g ADIOS 1124 — WL]

‘A10710g 2304018 ULD
-POW ayp fo A4015 — WY

‘1120 AupwiAg — W]

2440 M

. sawapvg moy - drrisuwirg’

*SOTISIIJOBIBYD
Ax9138q JO S3109YS jnopusy
pue ‘sjaiydwed ‘sireyn

*Ax9378( [BUOI}OSS

*Lx933eq
a[ofdoI0jow poOsed OUISeId

*SO10UD
-redsuea) £19)3eq DUB [[9D)

‘pro1y }oudeuwW ayj Jo SO13

~-8S11930BIEBYO pue safod ay)
AIrauepi o ssedwod ay3 s

*s8u1riy pue .pocwmcu ym
90I0J JO SaUI] 9jeajsuowa (]

| 'H9TI@KTY wWmIw
-pBO [9¥OlX pue pIoe pedl
ayj Suidieuys ajeIISUOCWS(J

*Lxs)res £108 PBI] 9}
uo sjooyd ageljoA pue I9}
—aurodpAy 9y} 9jeIisuowdJ

*I0}
-oofoad Umoﬁm;o JI0 pIeoq
-3{Teyo ay3 Y3im SI[80 L1epuo
-09s pue Arewtad jo sdajs
TeOTWAYD. 9y} 9jBIjsuoWd

"SUT0D PUE 3INJY SIIIO B
ym (190 Axewrad, 8 9B

‘yjduoa)s. pue adeys

‘az1s 10§ sjoudew daxedwo)

*sonxadoad orjoudew 103 STE
~1I9JRUI JUSIDJJIP SUTWBXH

*S91I9378( PUL S[[90 SNOIIBA
I9A0 S399YS 3jIom ajorduro)n

*suor31sod oD [RLISIBW Prie
sodBys *S9Z1S [[00 axedwo)

*981eyd Jopun.

£I1919B( pIO® PBO] 9AISISAD

Ax9)yeq
pIoe pesal B JO 309yd> d3e
~110A pUB I9}9WOIPAY 9B

*sSutpear juaIInd pue ase
-j10A o9xedwod pue [9[jexed
puE S91I9S Ul ST[A0 309UU0)

‘peo]
Jopun doxp a3ej[0A O9UD
oste ‘“indjno ju_BIINO puw
93e1104 I0] S99 AP JO9UD

*SUI0D
pue SIINI] SNIO JUSAJIFIP
woay apew 1190 Axeurtad Jo
o8e}[oA PUB JUSIINS NOBYD

*uoTjoe
[e00] 10§ wzoo Axp sooyp

| IS

Yot Tetamai

*SpIoTj o1jeuUldeN

+sjoudeut Jo SMET

*sjoudew Jo sodL],

wsiouseN
‘1A

*S1[90 IBIOS
*SI[@O 19ng
‘sorIe)jeq 190 SIdUIMMN

9180 AI13)3ed -

*ST[90 SNO1X2A JO S98BJUBA
-pesIp pue savjuBADY

*8urt
..wam:om:u pue wﬁwpmgo

*[199 wniwpe)-I939IN

*[190 PIOE peorT

*1190 UOSIPH.

*SI[90 AIBpUNDaS
Uﬁm Axewtad sutres [y

‘1192 %.Hmvcooom

"[190 I9ATIS

1190 Axnoxay

1190 ayouBIaT

‘1190 Axewixg

*S9OUBJ}SISOI [BUISIUT

*I190 OTBI[0A

SalId))ed PUE SI[9D

3
N

1>.

SAIV TYNOILONYLSNI

SHILIALLOV HHHOVHL

SHILIAILOV INAANLS

LNILNOD HSYNOD

SDOINOHLD3T3-ALID1HLD373 Disve

E Q

IC

JAruitoxt provided by Exic



"SASIOUIIINUL PUD SAIIOUL
ypm Juisey InoArD - WA

S ISuUr
2143991 -0F9 - dwiisuwly

*SpPIBOQ 90UTISISOY
*§1910Ul JI9A0 S15&TSHIOM
. *sorousxedsuea) I9)9

‘sdn3yoour 19394

‘Suipw
-0 21]OUIDUIOALD ] — WL

‘wsouUIpW - WL

‘wS1oUSv) fo sario
-oyY L uidpoyy - draiswirg

*adoosoxdIy
‘satouagedsueay,

(*atnx puey 3o
— ardurexy) *spaed yserq

.m.HoaSoo.H
pug sxa1[dijInu ‘sjunys
Jo 9sn a9y} 9j1BIJSUO WO (J

(*x9jwnuI
‘98 prag auolsjeaym ‘193

—guiwie ‘I9j9WI}[0A ‘I9joWd

—oueATed — ardurexy) *son
=S1I9308BIBYD I118Y] PUE SI9)}
-9UI SNOLIBA 3JJBIJSUOWS(]

*uoIjONpuUI d1jeuUTeW
9jexjsuowap 03 [IeU B pPUB
jouSewr jusuewrad B as

‘WSTou
-3euw Jo 9sBaIOUI MOYS O}
sdool ay} ur axod B adeld
pue sdoo] [BI9A8S - BN

*90J0] JO SaUl[ O138U
-3ew Jo souasaad ay} moys
07 ssedwod B 9SN PUB 9IIM
e ySnoayj juagand o Jd
JO Junoure [[BWS B SSBJ

*9[nI puey 3J91 9jeI}suowa (]

‘STRLX
-ajewl jusururrad pue Axex
-oduras; 8urznjpudewop pue
Burznou8ew  9jexisuowra g

*SI9I1I09I puk sxar[dinwx
‘SIUNYS ‘SJUIWSAOW I9)0UL
I9A0 sj9aysyIom 9jprdwon

*S1INOI 1O dydwis jo
aS8eaodure pue a3e}joA )97,

. "S}MOaId uorjeu
-1quiod pue ‘rarreaed ‘sarx
-95 JO 90UB)ISISOI 9INSBONN

(‘sesn} — adure
-X5]) *$1593 £3INUTIUOD BB

*SI939W Uow
~w0o 9y} Jurpeal 9v913081d

*S]USUWIDAOW ITOY} pue
sIagjouwr Ssnorrea sxedwon

‘suIn} Jo xequinu
pue S9ZIS 9IIM SNOTIBA YIIM
sjoudeut 0130919 ordwis
Suipring £q juswrradxs

(*saojeasusd pue ‘xojour
‘Aeloq ‘prousalos ‘I9joW
‘11eqxoop —sardurexy) *sijou
-3ewox}osle pue sjoulewx

_JO S9SN [BIBASS SUIWUIEXT

*adoosoxotwt
¥ J9pun [eLI9jEW pIazZIou
-3BUW B JO SUTBWIOD 9AIISAQ

*£109Y} urewrop
pue Jxemostowr dxedurod

i, , *Sjus Ul

-nxisur ardnooourxaly,
IV EY

 =NJIJsul O1383S 0I3091H

*SIUSWINIISUT [BAUOSIY (]
*ad£y auea uoay

‘adA3-

9IIM-30Y IO TeUuLIay],
*ad£y

pPIOUSTOS I0 uoxr SUrAOly
*SI9]0UWIOUBATEY)

~‘suonjexq
~T[BO PUB §918OS JO S9GA],

*SI9IAW JO S9anjea]
UOTIONIISUCD UO W WO D

sjusm

-NI}SU] SUTINSBIN 21SBY o
TIA

*S3INO
-I10 Onjpudew JOo Smery

.mﬁns
pue sjuejsuod OnPUIeN

‘Burprerys oneuden
‘wseudew-01309

*3uiznjeu

-8ewap pue Zurznijoulepy

*a0UuRr)SISaI O1}euUdey
‘uojonpur oSocwaE

*A1091) :ﬁmEo

= ||m Provided by ERIC

*Ax001) .Hﬂsooﬁoy E

e 1 . x



*saroudxedsuer J,

*SpIBO YSeld

: “JuuyST avo W
oYM uDp YL .‘Zjowmurors
SN30oAd SAAVYD - WL

'S80p 31 oYM puDv ST 31 FVYM
‘2dooso1noso oyl - wild

*S199Us jnopuey

*saroudgedsuea],

*0dooSOoI[I980

*SPIBO YSBld

‘s910UoNbaI] SNOLIBA JB
JIMDIIO 9AIJONPUI UB UI JUDI
~Ind JO [[B] pue BSLI U} J01d

_ *JUSIINO
Suneurajie 9jBIISUCWD(

*9dooSsOoT1[10S0
93U} UY)IM OABM DUIS  MOUS

-9ABM oUTS 101d

‘[o1readed pue SaLILS Ul
SI0JONpuUl pue ‘aduBjonpur
YO S}IUN ‘MeT S,ZUdT Apns

o

*adoosorro
-S0 Y} YPYIM J-d OINSBO

‘sonfeA 98eI9AR pue 'S 'Y
‘syead a9A0 swoqoad Surad
-A00 S399USIIOM 9jardwo)

.om.m“:o>

.&mom pue ‘S IN'Y OInFeI|n

*sonyeA yead pue

QY I0J SI9jPUW 03D

‘sonfeAs 98wvIoAe pue ead
‘S IV Y 1940 swatqoxd jIom

*aoue)
-Onpur {enjnw pug J[es
MEr S,ZUd7T
aduejInpuy
‘X1

‘onfeA 988IaAY

‘anTeA
9A1OQJ0 J0 'S 'IN ‘M

*‘anfea yBadq
104D
*fouanbax g

‘apnyndwy
D

5 v o sonsiepereyy ™

O Vo AI0STH
O V Jo uonuyad

JUSLINYD wﬁ«m:hww:w
‘TIIA

T J9%W BN
*I9}OUI }JBM
‘poylow a3prrg
..HouoEG.EO
*I9}OUN[OA
*I9joWIY
-adfy 19131309y

SAIV TVNOILLONYU.LSNI

SHILIALLOV HdHOVA.L

SHAILIAILDOY LNIANLS

LNI.LNOD JISHNOD &
o)

by ERIC

S2INOHL1D313-ALIO1H1LD373 JIsvE

3
g
i

mm] :



2j40Mm
SAQWALOfSUDA] MO — WY

*sorouaIedSUBL Y,

*I9ULIOJSUBI} [BUOI}ODS

*Lxepuodes pue Laewixd
uaamjoq diysuolje[od JIDAQ
swarqoxd Jo S399YS JnopuBy

*S{10D0 pU® SIDWLIOJSUBLT, -

*£)101130919 JO UOTINGLIISIP
ayj Jjc sxoajsod IO S}IBYD

"@OUDIONPUI — WL

*sxo0jonput Jo preoq Aerdsiqg

*adejoa
£iepuooas ayj .oy paxed
-woo a8ejoa Axewrad oyj
Jjo apnjiidure ay) ajeIIsuo
-wep 03 2dodsol[I0so 8sn)

*SI9UWIOY
-surI] Jui[ood Jo spoyjsd
pue sassol xamod urejdxy

*SI9ULIOJSUBI) Y}IM I9]

-sueq; xemod ojeIjsuowa

*S8INJEa8] UOIIONIJSUOD puUB
$0.100 19UWLIOJSUBI} SSNOSI(

*I0JONpUl UB SSOIO® 33v170A

§881 juaxand Aym ssrosi(q
*‘szojonpur Leidstq

*SI0jONLU] JO
mE.HS snorxga on_.mﬁmcosom

N

*a8e]110A £IBPUODAS
ay} o3 adejroa Laewrad ayj
Jo opniiidwre sy} axedwod
0} 9adoosor[oso 9y} asn

*amIoY ayj o0}
jueld Surjerauad 9y} uIOJI]
UOT}OB ISUWIIOJSUBI) SOBIJ,

*SI9WLIOJSURI} SNOT
~IeA axedwod pue auTUIEXy

*I3WLXO]
-sueg) oadwes B Jo adejjoA
9y} aanseaw pue joadsuj

*A18pUOdas
pue Arewrad usamjaq diys
-UOIJB[aI JUSIIND pue a3e
~170A X940 swdlqoxd sIom

*UOTJO8 Ul SI0JONPUI SAIISGD

*SI030NpUL
JO 90UB)SISAI ) ( SINSBIN

*SI030NpPU} [RID
-aas aredwod pue SUTWEXH

. *SIOWLIOT
-sugI] Jo uonedrddy

*I9ULIOJSURIOINY

*I9]
-sueJ] Jomod WNWIXBN

_ .
*SIOULIOJSURT)

98®)10A pUR jJUBIIND

*Axepuo

.-09as 0} Axswitad Jo o1yey

*o1jeI J104 19d suang,

*$9SS0] JOULIOISUB J,

2-7

*UOONIISUOD
*9I00 IQULTOJSUBIJ,

.wamvco
-oos pue Axewiiad usam)
-aq diysuorje[ax a8ej[0A

SIS WIOJSUBL],
X
_ .

|

.M.Ho”_osvﬁ 0 uoryeorddy
+ *sxojonput Jo sadLf,

‘1o1fexed pue So1X9S Ul
SI0JONPUI JUBISUOD SWIL],

.oocﬂosn:C .
aUIULIB)EP JeY} SI030'D DN

.mocﬂosv& JO S3Tu _T

@ FE--Y E ]

Aruitea



*80UP31004 DO PUD
aoumsisadL T DY - Wldg

-ado92SsoI110S0

*aouepad
~WI U0 S3199YS JnNopury

‘serouazedsued J,

*SPIBOYSBIA

.mu:utu%cu — wlrg

‘I911®

-xed pue serIas ur sxojroed
—BO pue JUBISUOD 3UWI)} ISA0
swaiqodad Jo 199YS Jno pusy
I9USEY ‘DY

‘sorouagedsusd ],

"S3IBYD

*sxoj10edeo Jo paeoq Aerdsi(.

*1NOJIIO0 B Ul 90UBUOSa
moys o3 5dodosor[idso as()

*gouepaduri 3uraios
I0; spoyjow uopendwod
puUB J0J09A djeIisuowd(d

*SHMNJIID "DV
ur a3e)[0A puB 3USIINO JO
diysuorejex aseyd ayj j01d

"ISYUSEY "O'Y 98U} WM
JUBISUOD SWT} 91BIISUOW (]

*juB)SU0D SWI} 101d

*aouejroeded- Jo 10910
[BOLI10918 9y} pue sxolroed
-80 SNOLIBA JO SOIISIIDIOB
~-Ieyo 1eo1sdyd oy} Ssnosig

..Hoﬁomm
-0 xoded ® olquossesi(d

*103108de0 B JUIBIByOSIp
pue Surdieud sIBIISULOWD (]

*aouBp”
—odwr 3upursjuod SIMOIIO
2INSEOW 0} I9joW 9} 9sn)

. *aoue)sisad pue. ‘souejroed -
- =8O ‘00ouBjonpul Jururejuoo
S3INOII0 IO MB S, WD pUe

aouepaduwll ‘90UBIOBAI DAI}

" ~1oedeo pug aApONpUI-3U}eE]

-noTeo uo swofqoxd sIom

‘uoI}BID
-do ur saojroedeo aAIL8SqO

*sx107108dB0
snorxe A Suidreyosip pue
SuiSaeyo yYm jJuoswradxyg

‘sxojroed
~80 JO S[IBI9pP [euolona)s
-uo9d axedwod pue sUIWEXH

‘1errexed pue
S91I9S Ul sJ0310edBd JI9A0
swarqoxd jaom pue 8ouE}
-oedeo Jo sjun Apnjig

$nir ol [N,

*aouepaduu]

*00UB}OBAI SATIONPU]
‘"juaa

" -ano pue oSej[0A UdSM)

-aq diysuoryerda aseyd
*90UB)SISaL dTWYO

S}N2IID
O V ur asuegjoede) pue
‘aoue)sIsayd ‘9ourjonpul

‘TIX

‘uwoneorrdde xojoeden

- *SI03Y
-oeded jo sad4} uowrwo)

2-8

‘[o1r8Ied
pug sauxas. ur Jojoede)

*JUB}SUOD SUWIL],

‘y38uaays
pue JueBISUOD OTIIVBBIQ

*aouejroedeo Jo siun

-goueyroed

- 80 JUIUIULISIOP SI030® I

"xef uapfory
*sydaduoo %.Hﬁcmﬁmﬁmm

aoueroeden
‘IX

SAIV TVNOLLONYILSNI

SALLIALLDY YdHOVAL

SHILIALLDYV LNAANLS

LNALNOD HSUNO; (F
&l

SOINOHALD3 13- AL12iIH10373 DiIsve

A ruiToxt provided by ERl



‘47101430215 SWADW - Wl

SA0IVABUSE D @ PUD DV
Jo sipjuswopung - wjlg

A01D.L2UDS. 01430012
up Suipnng -  diaswilg

‘uonyels Suryersusd
JTamod Teool 01 dix} pIolg

‘sorouagedsued j,

*SureyD

*SpIBOYSBII

-103BI9uad 91dWIS JO [OPON

*s10}eI9Ua3 JO
sod £} juaxajjIp jo sAemen)

*IOI3U0D J0%B

-Iaual jo Spoyjew urepdxqg

*SI0)BI9USS

I0jo[nI puey-judrx urerdxy,

*sy0leIduas N v PuB O d
JO SONSIITOBIBYO [BOIS
-Ayd :uonjerouad ur poAfoA
-Ur SI03}0®] 9jeIjsuowWdg

"ST0I)

-U0D J0JeJoUd8 SQUIWRBXY

, .aoﬁc
-I9)Te Aep uIdpow ay} pue
I0jeI9uad O (g °OY} udaMm}
-9 SOOURIDJIIP OIBAWOD

*SI0]BI9UD3

D dpue ) VvV 9qUIsSsead
pue SJqUISSSBSIP ‘oururexsy

*I0IJU0D I0}BIDUIN)
*Aouatd1Ie .Hoﬁw.amc.ow

‘IO -
~uag pojloxs A(ojexedag

‘(renyuo0}
-JIp pu® dAIIBMUIND) -

SI0JBIQUAS punodwo )

*I0jBeI9ULS pPIoI} uUnyg
*I078I9USS pIOI] SOLIAS

. *SOTISLID]
-oeJeyo JojeIauasS O

*SUOIJO3UU0D
oseyd -o0ay} jo sadL g

*sx0jeI9Uasd aseydAod

*Kouanbalj I0jBUIDINY

' 2-9

*SOTS1I93

-0BIBYD JI0JBIDUAS 'V

sIojeIauan)
TIIX

*SIINSII0 ) Y Ul I9mod

*S3INJJIIO 9ouUBU
-0S3X 1o1rexed pue solx
-38 JO SOIISIIDIOBIBY)

*90UBIONpUI pue
‘aoujroedeO ‘00UB)SIS
-5 Sururejuod SIMOJII)

*20uBOBAI vﬁﬁow%\,c

_ P

‘Spoye &

uoryenduiod pue I030% A
}

Aruitoxt provided by Eic:




‘sqinq jo
sod£y snorxea jo sordureg

‘SISO
‘SjuowaTe SuIyesH

*193e1doI3091H

‘yi0M S4010/ O d puv
D ymol - 226 - drnsuitg

4 *J0j0W B
JO [opowl [BUOIJO9S-SSOID

*soeid aweu
JOJOW JISAO $399US nopueH

*sgrousredsued],

*SpIeoYSel

*SU00I
SnoLIBA JOJ Ssuswmi [8j0}
Suran8yy jo poyjowr urejdxyg

= "oIIM ©
y3noay; Sumory judaino £q
paonpoad jeay 9jeI}SuUOWd (O

P e

*STOJIJUOD J0j0W JO
sod £} SnOLIBA gjBIjSUOWS(J

*age1d

Qureu 9y} U0 UOTJBULIOJUI
oy} jo oouejrodwl ureidxdy
 SOTSIISOBIBYD 00U

5 @pue ) Vv djerjsuowaq

*I9jow JYS1{
' y31m Suny3If woox 3odYD

*S90UR)ISISAT
II9Y] 3O9UD pue SIUSWIO
8uryesy [eI0A9s oageduion

‘uorjerado Ul SJO0IFUOO
JOJOUI DAIISOO PUB SUIURXH

-uoryewIoJuI 91e(d SUIBU X0}

-OW Y}IM JRI[IUIB] 9W00dg

"9SI9ADI [[IM JBY)} SIOJOUL UO
UNI JO UOIJOSJIIP 9SIAdY

*sIojowr msom.ﬂw\w ajquasse
pue ‘9jquIasSsesIp ‘aurmuexy

*SOIISTI9}OBIBYD
Ioow D vV pue D @ Apms

“3uraopios

*3uryeay 941}

-10eded pue 9AIONPU

~seorUINg

"3urpom

‘sjuowdie Suryesy

*109JJ0 OTI}OO[O0UIIdY ],

£}101.03091F Jo uonEITIddY
"AX

*fousro
-1jjo pue SJuljex JOJON

*STOJIJUOO JOJOIN

*IOJOUW SNOUOIYOUAS. |
‘1030w 910d POPBYS
..H,S.O.E 1xe)s aouejrorden
*I0j0W }IB)S oonﬁosvﬁ
- 103

-ow uonyonput aseyd 1dg

2-10

10}
-ow aseydALtod-uorjonpug

*I0JOW [BSIDATUN).
" egz0j0W oV
"(TETUOISFFIP PUE SATIE]

" ~nwmo} zojow punodwoy *

~ ‘Jojow PI_TF UNyg

' .10j0W PIOI] SOLISS
‘szojowr O

, ~ -sopst
-I0J0BIBYD JOJOW OISBY

SI0}0N
- TAIX

SAIV TVNOILONYW.LSNI

SHILIAILOV YHHOVHL

SHILIALLOV LNIANLS

BZMBZOO MWMDOO

gDNuI

SOINOH12313-A1I01410313 JIsva




wnun1Y ypm
Supim 1po143081 - WY

UDIOIAPO]H SY L — WA

‘soonjoead Suriim
Terxysnput £aeay Jo dnsooy

*serouaxedsuea],
; *sorddns pug
‘sferIgjew ‘simoId  ‘sjoq

~WAS I9A0 S799YS jnopuey

*sarjddns pue [erIajew
Surim Yjim spaeoq Aerdsig

‘0143081 UOIS109(T - WL

*SI9YRAIQ-}MOIIO pus
sxazznq ‘sfeaa jo sojdwesg

*sarouaredsusa ],

O< A0ZI xoj sjun ur-Snid
aﬂwo.mwﬂmg—”oaaowﬁw rews

Burrm
[813USPISAI Ul pasn aq pmnom
jey} SIMOII0 UYIIMS pue
197In0 SuLIIM 9)BRIISUOWS (]

- *sa011ds
ﬁaozuomﬁmmumﬁmzoﬁma

*SarI0jeIOqR] PU®
S9poo [BOII}O9® SSNISIQ

*IMOIIO & ur SAe[ax
JO }09)j0 9y} 9jerjsuowag

Sur
~3e[doa} o @ [ & ajBIjSUOWIB(

~*s1oued
90IAISS [RIOADS OUIWEXH

*awoy mau e xoy ueyd |

Surtim B meIp JO UDI9MS

*SIMOIIO SuIyo}ImMs pue

S)9[IN0 JOUDIUDAUOD SITM

*SHINOITO Buryojims
pue stoquuids Suramm Apnis

*soriddns

pue s[erIajewt SULIIM ISA0
sjeays Jnopury oj9iduro)

*8d9

—89.I(-}INOIIO PUB SI9ZZN( -

‘sfe[oI Jo UOTOB 31} YOaUD

*S9[OT}Ie [[BWS
I9j0 pue s£oy 91e1doa3oa1d

*sqnq jo sadfy
snorIea Jo suawmy axedwo)

*SuULIIM RIOIDWIUIOD

.. . "83INO
-I10 Suryoyms jo sadAy,

.wmﬁm 3urrm 1enUapPISaY
*SJoquIAs SUurIIM .

. *SJ0)
-0930xd PBOLISAO 3ITNOITD

.ma,oqx amn,wawnanmucb

.mmo:am IBOII}O9TH

. *sorddns
pue s[erIajew SulIim

. *seux
-0}8IOQR] (SIDILIMIOPUN

*S9pOO TBOLIOdT

- SULITM [BTUSPISON
IAX

‘SI9YEaIq-}INOIT)
‘sxazzng

‘sfefoyg
109339 onjauley

*JUSWIBUTIAI DI3091H
*Surpeidoxyoaly
*J09FF9 [EdTWAYD

90Ul SaUIWMN[0I}OD]
’ "Uoa N

*xodsA LIndoxar,
"jusosaIony,, OF

*1U90 SO PUBIT DN !

*309)J9 snourwun &

—

2-11

f



*SI0}SISUBI} PUB
SI91J13091 Jo S9d4) SnowIB A

*2do2aso11198()

-gorouagedsueay,

*1INOJIO
JuiSaeyo ayj pue uoljeNSAY

*11n0a10 SuidIeys msu
B pue J0jeI9Udd uoIjode(Q

*pooy Y3} Iopun $3j04 000°03

‘ ‘se{A0m
11 MOY puD 1INIALD FUIUDAD
Yy - Ssproday-diajsuirg

*soTIqouwr
-0jnNe SNOIIRA JOJ SOIjBW

-9U0S JO [BNUEBW 9OIAIDS

‘pIeoq
uorjexjsuowdp SurjydI

*u9}SAS [BO1I}0919 OlIqow
~ojne ajardwod ® Jo dnyoo|

*sorouagedsueay,

*}INOIIO I9II] oY}
Jo uopoe Ay} 9jeIISUCWA(

*2d00SO[10S0
oY} YJIM UOTJEOIJ[IO9I 9ABM
[} pue JTey ojedjsuowraq

*a[1qowojne
9y} uo s3ydiy snolrea jo
uorjexado ayj ajexjsuowa(g

. *}Ind
~I10 -SuidIeyd 9y} JOo S[0I}
~u0% pue SurdIeyYD ‘SI0}BID
-uad o @ pue O vy ureldxy

*UOTINQIIISIP PUB JUSI
-Ind o gdupesnd ‘xasuop
-uod ‘xouwaxojsuea} dn-dojs
Joosnayj @jerI}Ssuowa g

Iojowr 3 Q 9yl
Jo uvorjeoriidde pue Sj0IJUOD
1Inoa19 Sunaels uredxy

*(punoad snutwz i3 snid y30q)

S3INOIT0 9391dwios 03 pPasn
swajsAs Juipunoad ursidxyg

s

"SpES] I03}SISUBL} AT13u9py -

"90UB}SISAI YS1Y JO GOTI0dIIP
PUL} 0} SI9WIOdI oY

*SIDTII}0I
JUDIDJIIP [BIOASS QUIWIBXT

..Houmn,noﬁm ue Uy SapoIip
o3 JO UOMIPUOD 9y} HO8UD

peo] Topun £10338q 09
~-I038 ® J0 9383104 9} HO9UD

*[100 ®
pue I0JNQIXiSIp B SQUIWEBXF

*I0jBIOUDS pur Jojowl
Surjaie}ls e 9[quassssiqg

*311GOWOINE UIIPOI
B U0 SW9OISAS [BOLI}09]9
9y} 20®JI] puUB OUIWEBXYH

*SUI9}SAS [BOLI}O9Id
9y} JO SOTBWLYODS YIIIHG

*SI91]
-13091 9ABM [N} PUB JTBH

“I911}091 WMIUS[OS

“zo1yp0a1 oprxo xoddos
_ sa10} -

-ONpuod-[Wag pue sagny,

wnnoeA ‘saaryryoly
o ‘MIAX

2-12

*S189S
pue smopuim Jomod
. 'SuI9}

-sAs TBOoII}09[d [eloadg

‘weys4s Jupusry
‘wojss Suidaeyy
| .Eou,mhm.. uoTjtudy
*uI9)sAs w&xﬁwno

£} 10113091H SAROWOINY
‘TIAX

SAIV "TYNOILONYLSNI

SHILIAILOY YdHOVAL

SHILIALLDY LNHJANLS

LNILNOD 354100 (

by ERIC

SOINOHLD3INI-ALIDIHLOIIT DISVE

-
.\ W||
H




SPMOALD
1po1d &L pup saifrourid
‘s4001803Y Oppy - WIt4

‘SoSVSSa

o1pny Jupareosy - Witd
‘seapy 01pvy — Wl

‘auoydala g,
2141 pup 89104 ANoX - Wity

‘fuedwoo auoydoa(d) [BOO]
sy} woJal oaanejuasoxdey

‘uoO1je]}s IepeI IO UOISIAD[D)}
‘orpex [e00f 03 dir} pdlI

*I0JBI}S
-UOWSP O TPBJI JOISISUBLY,

*0d00SOI{10S0
‘auoyda(al B Jo MIIA ABMEBIND

*SpaBOYSeI

*aQn)} pajquds
-sesIp ® Jo paeoq Aerdsiqg

198 "A"L Pus OIpel
9y} UTUIIM Sjutod SNOLIBA JB
SULIO] 9ABM djBIJSUOUWD(]

*a(qn) ABI spoyjed
® JO UOI}0® oy} uredxy

*IOATO0SURI) PUBH-UDZ]
-110 8y} Sursn 9jeIISUOWD(J

.maoomo:wumo awy
Y)IM DABM OIPBI OU} MOUS

-auoydaio) auj Jo
uonyeIado ayj} ajeIjsuowra(d

H

*I03SISUBI) 9441
‘d'N'd Pu® ‘N'd'N JO Son
-SLI9}0BIBYD dY} 90NpOoIIu]

-f

*I9AT009J oIpBI 9dWIsS aIIM

‘811010 pue sjred
SNOLIBA IO 'A°J, B SUIWEXy

*SwW9)SASs IBpel
3Jiys Aousnbaay pue osind
jo wex3evIp Xo0o[q MeI(Q

*uLroj uopeoiidde asuad
-1 OIPBI UDZI}IIO SUIIEXH

‘sotouanb

| -aay [oUUBYD ‘A"J, 9IedWwo)

. *ISAIO0I "A°I,

® Jo weIdeIp jO0[q B mBI(

_*OIpeJ pajyIiduIs
B JO OIjBWIBYOS B UYdJ9g

*I9AT909I OIpBI
® Jo wiexdeIp 3o0[q B meIQ

-guoydaial ¢

Mo1A AemeBjnd B SUIWEXH

*SBI( J0)SISUEBI} 309D

syaed
oy} AJ1juapI pue oqn} 9poLI}
pue 9pOIp B J[qUBSSESI(I

. R £~ ]
~AI9OSUBI) PUB(-SUSZI}IID)

' -uolsmAeTRL -
“Impey

*sjred [enyuasSsy
*SOABM
‘opey

2-13

*suoydora],
*(uxopour) ydeaSeio,
© uonyedTU

~NWWos) JI0J AMOLIIOSIH .
‘XIX

~ *(sedfy *d*N'd
~ *N'd°N) sJIojsisued],

"apo1p TBISAID
"SHINOITO ISHLL

Of
GMW

'aqnI 9POLLL Pue 9

*SIo7F109I [ood Aand [k



*J00yog 9peLi, 10 Teuocy}
800 A ‘0891[0) :IOTOSUNODH

*£13snpuy woxy 1988
.uewl JOUUOSISg :I9e9ds

*$01U0AFOOHT
up aaming Anox g1 WA

‘UOTJBONPS POOUBAPE UM
PIOIJ SOIUOIOAd UL Jomod
Sururse peSxBIUS SSNOSIQ

*£yrumyxoddo uq,oﬁ
-fojdurd Jo sBOJ® SSNOSIQ

*SUOTEOTIAN SOTAISS
juowfordury ‘g°) PUB LINOS
-91y £9AIng  "SOTUOIOI[D
ur sepmumizoddo qof pus
sorreres jo Apms Arsaqry

*£4rumyxoddo

snsioA AI8[8g °SOIUOI}

~09[9 Jo pIoYy Ay} ut uon
-BONPd POOUBADPB SNSIdA
juowfordwra  9JBIPIUWUI]

senjTun}Ioddo [euon)
-eonpq pue judwlordury

2-14

‘XX

SaIV "TVNOILLDNYULSNI

SHILIALLDV YIHOVAL

SEILIAILOV LNAQNLS

- LNFLNOD FSHNOD

mO_ZOm._.Ome->._._0_~_._.0w|_m.o_m<m

;
[
i
i

E

[C

Aruitoxt provided by Eic:

O



TEXTBOOKS FOR
BASIC ELECTRICITY-ELECTRONICS

Miller, Rex and Fred Culpepper, Jr., Energy, Electricity and Electronics. Bloomington:
McKnight and Mclnight Publishing Company, 1964.

Buban, Peter and Marshall L. Schmitt. Undérstandz‘ng Electricity and Electronics. Chi-
cago: McGraw-Hill Book Company, Inc.

Cornetet, Wendell H. and Wendell H. Cornetet, Jr. Principles of Electricity and Basic
Electronics. Bloomington: McKnight and McKnight Publishing Company, 1963.

Wellman, Willidm R. Elementary Electricity.. Princeton: VanNostrand Company, Inc.,
1959,

Graham, Kennard C. Fundamentals of Electricity. Chicago: American Technical Society.

Marcus, Abraham. Basic Electricity. Englewood-Cliffs: Prentice-Hall, Inc., 1964,

Loper and AHR. Introduction to Electricity and Electronics.Albany: Delmar Publishers,
Inc., 1968. '

'REFERENCE BOOKS FOR
BASIC ELECTRICITY-ELECTRONICS

Sears, Roebuck and Company. Simplified Electric Wiring Handbook. Kansas City:
Beam, Robert E. Dictionary of Electronic Terms. Chicago: Allied Radio Company, 1964.

Marcus, Abraham and William Marcus. Elements of Radio. Englewood Cliffs: Prentice-
Hall, 1965. '

Graf, Rudolf F. Modern Dictionary of Electronics. Indianapolis: Howard Sams, 1965.

Hoberman, Stu. Solar Cell and Photo Cell Experimenters Guide. - Indianapolis: Howard
Sams, 1965.

Allied Radio Company. Understanding Transistors and How to Use Them.Chicago: 1962.
Buckwalter, Len. ABC’s of Citizens Band Radio. Indianapolis: Howard Sams‘, 1366; ‘
Montgomery Ward. Wiring Simplified Book. Kansas City:

Scrogg{e, M.G. Fundamentals of Semi-conductors. New York: Gernsback Library, Inc.,

1960, - :
Buckwalter, Len. Know About Citizen Band Radio. New Augusta: Editors, Engineers,
LTD, 19686. - : :
Q 2 _
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Hicks, David E. C. B. Radio Antennas. Indianapolis: Howard Sams, 1967.
Risse, Joseph A. Know your VOM-VTVM. Indianapolis: Howard Sams, 1963.

Graham, Kennard C. Understanding and Servicing Fractional Horsepower Motors. Chi-
cago: American Technical Society.

Mileaf, Harry. Electricity One-Seven. New York: Hayden Book Compahy, Inc., 1966.
Ford Motor Company. Fundamentals of Electricity. Course 13000. Dearborn: 1966.

Anderson, Edwin P. ‘Audels Electric Motor Guide. Indianapolia: Theodore Audel & Co.,
Division of Howard Sams, 1965.

Graham, Kennard C. Industrial and Commercial Wiring. Chicago: American Technical
Society.

Graham, Kennard C. Interior Electric Wiring-Residential. Chicago: American Technical
Society.

Miller, Rex and Fred Culpepper, Jr. Energy, Electricity and Electronics; Applied
Actzvztzes Bloomington: McKnight and McKnight Publishing Company, 1963,

Dunlap, Carl H., W. A, Siefert and Frank E. Austin. Transformevrs, Principles and
Applications. Chicago: American Technical Society, 1947,

Basic Electricity Electrorics. Indianapolis: Howard W. Sams. (Book one)

Graham, Frank D. Audels Handy Book of Praéti.“;zl E‘[ectrz‘cz‘ty with Wiring Diagrams.
New York: Theodore Audel and Company, 196,

Graham-Gebert. National Electrical Code and Blueprint Reading. Chicago: American
Technical Society,

Fuchs,. David J. Electrical Motor Controls Circuits. Indianapolis: Howard W, Sams and
Co., 1966.

Oldfield, R. L. Practical Dictionary of Electrzczty ‘and Electronics. Chicago: Amer1can
Technical Socicty.

| Stanley, J. A, Audels Practical Electronics Projects for the Beginners. Indianapolis:
ATheodore Audel and Company, Division of Howard W. Sams, 1965. :

R1chter, Herbert. Practical Electrical Wzrmg Manchester: Webster D1V1s1on, McGraw- .
Hill Book Co.

i

‘Eveready Battery Applica tzons and Engzneerzng Data. New York: Union Carbide Con-
sumer Products Company. : :

Gerrish, Howard H, Electrzczty and Electromcs South Holland I11.: The Goodheart~
W1llcox Company, Inc., 1964. "
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FILMS FOR BASIC ELECTRICITY-ELECTRONICS

1. Introduction to Electricity, 11 min., Arkansas State University.

2, 'Electrc.ms At Work, 14 min., Missouri University.

3. Elements of Electrical Circuits, 10 min., Missouri University.

4. Wire Sizes and Voltage Drop, 11 min., Illinois University.

5. Ohm’s Law, 6 min., Illinois Uni\-rersity.

6. Primary Cell, 10 min.,.‘iﬂlinois University.

7. Sfory of the Modern Storage Battery, 27 min., Bureau of Mines.

8. Bell Solar Battery, 15 min., Bell Telephone System.

9. Magnetism, 11 min., Iowa University.
10, Ferromagnetic Domains, 22 min., Bell Telephone System.
11. Circuit Testing with Meters and Multimeters, 37 min., I1linois University.
12. The Oscilloscope, What it is and What it Does, 9 min., Tektronic, Inc.

13. Charles Proteus Steinmetz - The Man Who Mage Lightning, 15 min., Illinois Uni-
versity. T - :

' 14. Inductance, 34 min., Teaching Aids, Inc.
15. How Transformers Work, 15 min., Michigan State University.
16. Cafacz’tance, 31 min., University of Michigan.
17. RCL: Resistance and Capacitance, 34 min., Teaching Aids, Inc.
18. Fundamentals of A C and D C Generators, 19 min., Illinois University. |
19. Making Electricity, 10 min., Missouri University.
26. Electric Decision, 18 min., Assoziation Films.
21. The Electrician, 10 min,, Missouri University. .
22. -El'ectrz’ca.l Wiving with Aluminum, 15 min., Association Films, Inc.
23.- The Transistor, 10 min., Bell Telephone System. |
24, Vacuum Tubes, 11 min., Missouri University.
25, P.;’z'n’cz’ples of the Transistor, 21 min., Illinois University. -
~ 26. Electroniqs; 13 min., Missouri University.

JEN R R
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27. World of Semi-conductors, 44 min., Ilinois University.

28. Your Voice and the Telephone, T min., Bell Telephone System.

29, Sounds Familiar, 24 min., Bell Telephone System.

30. Radio Waves, 27 min., Iowa University.

31. Receiving Radio Messages, 11 min., lowa University.

32. Radio Receivers, Principles, and Typical Circuits, 17 min., Illinéis University.
33. Television, How It Works, 11 min., Missouri University.

34. Quest, 13.5 min., Association Films, Inc.

16MM FILM DISTRIBUTORS’ ADDRESSES

University of Missouri, Extension Division, Audio-Visual and Communica’ion Service,
119 Whitten Hall, Columbia, Missouri 15201

University of Illinois, Visual Aids Service, Division of University Extension, Champaign,
I1linois

Bell Telephone Company, Nearest Local Bell Telephone Company Business Office
Tektronix Incorporated, Film Library, P, O. Box 500, Beaverton, Oregon

Teaching Aids, Inc., P. O. Box 3527, Long Beach, California

Michigan State University, Instructional Media Center, East Lansing, Michigan 48823

University of Michigan, Audio-Visual Center, 416 Fourth Street, Ann Arbor, Michigan
48103

Arkansas State University, Audio-Visual Center, State College, Arkansas 72032

United States Department of the Interior, Motion Pictures, 4800 Forbes Avenue, Pitts-
burgh, Pennsylvania 15213

University of Iowa, Audio-Visual Center, Iowa City, Iowa 52240

Agsociation-Sterling Films, 600 Madison Avenue, New York, New York 10022

TRANSPARENCIES

Transparencies Pac Set
McKnight and McKnight Publishing Compeany
Bloomington, Illinois 61701

Electricity and B:zsic Electronics
D.C.A., Educational Products, Inc.
4865 Stenton Aveaue
Philadelphia, Pennsylvania 19144
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Basic Electronics Transparencies
Educational Technolugies, Inc.
3546 Dakota Avenue
Minneapolis, Minnesota 55416

Battery Operation, Construction, and Testing
Fundamentals of Electricity

Alternators Principles of Operation
Ford Motor Company
Service Training
Dearborn, Michigan

Electricity one-seven
Hayden Book Company, Inc., New York
116 W, 14th Street
New York, New York 10011

FILMSTRIPS

Electricity Series No. 11330
Experimenting with Static Electricity
Electricity by Chemical Reaction
Electricity in Circuits
FElectricity and Heat
Electricity and Magnetism
Building an Electric Genevrator
Transformers

Encyclopedia Britannica Educational Corporation
425 North Michigan Avenue, Chicago, Illinois 60611

Electricity and Magnetism Set A-6
588 Safe and Suve with Electricity
561 How Batteries Work
577 How A C and D C Motors Work
602 Modern Theories of Magnetism
605 Electric Fields
621 Alternating Current Circuits
640 Electric Instruments

Popular Science Publishing Company, Inc.
Audio-Visual Division

1355 Lexington Avenue

New York, New York 10017

Electricity Set No. 3 170050
How Television Works
Distributing Electric Power
Putting Electrolysis to Work
What is Electronics
What is Magnetism

2-19



McGraw-Hill Film Division of McGraw-Hill Book Company
300 West 42nd Street, New York, New York 10036

Filmstrips with Records
The Cranking Circuit and f'ow it Works
20,000 Volts Under the Hood
Delcotron Generator and a New Chavrging Circuit
Regulation and the Charging Circuit

Delco Remy Division G, M. C.

SINGLE CONCEPT FILM LOOPS

Electrical House Wiring Film Loop Set
1. The _thz'rd wire caﬁ save your life.
2. Rewiring a lamp.

3. Wiring an attachment plug.

4, Trouble shooting a bell circuit.

5. Qutlet box installation.

6. Wiring a box with armoved cable.
7. Connecting wives in an outiet box.
.8, Installing a convenience outlet.

9, Toggle switch installation.

Scott Education Division
Holyoke, Massachusetts 01040




Ihotographs courtesy of
Electricity- Electronics Department
Lee’s Summit High School
Mike Ford, Photographer
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COMMUNICATIONS ELECTRONICS

This course in electronics is for one full year and is for both boys and girls who
desire more advanced experience in electronics. It is recommended that. students have
satisfactorily completed the course Basic Electricity-Electronics or advanced science
courses, The purpose of this course is to give the student a detailed foundation of
theoretical knowledge, instrumentation, and practical application of electronics. Il a'so
affords th: student an opportunity to learnifhe is suiled for continued work in electron-
ics and to determine the level at which he should prepare himself (engineer, technician,
repairman, sales person, etc.). This course in electronics offers an excellent base on
which the student may build his vocational pursuits or additional education in the field
of electronics.

SPECIFIC OBJECTIVES
FOR COMMUNICATIONS ELECTRONICS

The Specific Objectives for Communications Electronics are as follows:

1. To develop interest in and an understanding of the role which electronics plays in his
home, in his community, and in his industrial-technical world.

2, To acquire consumer knowledge which will permit effective selection, care, and use
. of various electronic products and testing devices.

3. To develop rcafe and efficient work habits and techniques relating to electronic and
electrically powered equipment. '

4. To acquire information and have exploratory experiences with various aspects of
the electronics industry in order to gain a better understanding of occupational
opportunities in the broad field of electronics.

5. To devélop a depth of understanding of eléctronic principles and u.? competencies
necessary to perform a wide variety of fundamental tasks in applied electronics
leading to possible gainful employment in the field of electronics.

6. To develop respect for others and willingness to assist in individual or group
projects. :
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. TEXTBOOKS FOR
COMMUNICATIONS ELECTRONICS

Marcus, Abraham and William. Elements of Radio, 5th ed New Jersey: Prentice-Hall,
1965.

Mileaf, Harry Electricity One-Seven, - 1st ed New York: Hayden Book Company, Inc "
1966. .

Grob, Bernard. Basic Electronics, 2nd ed. St. Louis: McGraw-Hill Book Company, 1965.

Ga1r1sh Howard\H Transistor Electronics, lst ed. Homewood The Goodheart Wlllcox
Co., , 1969,

Garrish, Howard H. Electrzczty and Electronics. Homewood: The Goodheart-Willcox Co.,
Inc., 1964.

Maurcus, Abraham. Basic Electronics, ist ed. Englewood Cliffs: Prentice-Hall, 1964.

REFERENCE BOOKS FOR
COMMUNICATIONS ELECTRONICS -

Delpit, George H. and Charles A. Johnson. Electronics in Action. Peoria: Charles A.
Bennett Company, Inc.

Basz'b Electricity Electronics, Book II, Indianapolis: Howard W. Sams.

Smith, Donald A. ABC of Vacuum Tubes. Indianapolis: Howard W. Sams, 1967,
Smith, Paul C Know Your dscilloscope IridianapoliS' Howard W. Sams, 1958.
Kaligh, Israel H Micvominiature Electronics. Indlanapohs Howard W. Sams, 1967,

Mslmstadt, "H. V., et al. E[ectronzcs for Sczentzsts New York W. A. Benjamin, Inc
1963.

Sams Photofacts. Indianapolis: Howard W. Sams.

Radio Amateur Handbook. AKRL Staff, American Radio Relay League, Current Issue.

Grob, Bernard. Basz'c Electronics, 2nd ed. New York: McGraw-Hill Book Co., 1964.

*  Grob, Bernard. Basic Television, Srd ed New York: McGraw-Hill Book Co., 1964,

Radio Servzcmg, 3rd ed. Englewood Chffs Prent1ce Hall Inc., 1900

Grob Berna;d and M. S. Kiver. Applications of Electronzcs 1st ed. New York: McGraw-
Hill Book Co., 1966.
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Electricity and Electronz’cs'Fundaméntals, 2nd ed. Philco Staff, Philco For-:i, 1968,

Johannsen, Lawrence A. and Russell P.:Jourhigan. Basic Electronics. 1st ed. Albany:
- Delmar Publishers Inc.

Buchsbaum, Walter H. Color T'V Servicing. 2nd ed. Englewood Cliffs: Prentice-Hall, Inc.

Romanowitz, H. Alex and Russell E. Puckett. Introduction to Electronics. 1st ed. New
York: John Wiley & Sons, Inc. _ :
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10.
11.
12,
13.
14.
15.
16.
17.
18,
19.
20.

21.

292,

23.

24,

FILMS FOR COMMUNICATIONS ELECTRONICS‘

Vacuum Tubes. i1 min., Missouri University.
Electronics. 13 min., Missouri Universiiy.

Chavrles Protens Steinmetz~- The Man Who Made Lightning.15 min., Illinois Univer-
sity.

World of Semi-conductors. 44 min., I1linois University.

Radio Waves. 27 min., Iowa Univers.ty.

Receiving Radio Messages. 11 min., lowa University.

The Oscilloscope, What It Is and What It Does. 9 min., Free films.
The Oscilloscope Draws A Graph. 20 min., Free films.

Cathode-Ray Tube, Window to Electronics. 35 min., Free films.
Electrici‘ty: DPrinciples and Safety. 11 min., University of Arizona.
ABC’s of Hand Tools. 18 min., Arizona State University.

Your Future in Electronics. 24 min., RCA Institute.

The Electronic Technician. Modern Talking Pictures Service.
Measurement of Electricity. 22 min., University of Arizona.

Circuit Testing. Etc. 33 min., Army or University of Iowa.

The Diode: Principles and Applications. 17 min,, University of Illinois.
The Principle of the Gas Filled Tube. 15 min., University of Illinois.
Vacuum Tubes. 30 min., Brigham Young University.

Inductance. 33 min., University of I1linois.

Induced Electric Curvrent, 30 min., Brigham Y;Jung University.
Capacitance. 30 min., University of Illinois. '

RCL: Resistance Capacitance. 30 min., University of Illinois.
Vectors. 11 min., University of Ilinois. e

The Triode: Amplification. 14 min., University of Illinois.
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25,
26,
27,
28.
29.
30,
31.
32.
33.
34.
35.
36.
37.

38.

39.
40.

41.

Cathode-Ray Tube. 25 min., Tektronix, Inc.

Radio Waves. 27 min., Arizona State University.

Oscillators, Amplifiers, and Radios. 30 min., University of Illinois.

Gehe'sz‘sbf the Transistor. 20 min., Bell Telephone Company.
Principles of Transistors. 22 min., University of Illinois.

The Television System. McGraw-Hill.

Television Receivers. McGraw-Hill,

Practical T.V. Alignrﬁent. McGraw~Hill,

Television - How It Works. 11 min., ASU, (Coronet).

Basic Principles of FM. 31 min., U.S. Army, Ft. Huachuca.
Oscillators. 28 min., U.X.N./United World Films.

Radio Transmitter Principles. 17 min., University of Illinois.
Electromagnetic Waves. 17 min., ASU (Encyclopedia Britannica Films).

Effects of the Ionosphere on Radio Wave Propagation. 29 min., United States Army,
Ft. Huachuca.

Mirror in the Sky. 22 min,, University of Colorado.
Transmission Lines. 23 min., Tektronics Incorporated.

Standing Waves on Transmission Lines.22 min., University of Illinois.
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TRANSPARENCIES

Semi~conductor Transparencies:
Educational Technologies, Inc.
3546 Dakota Avenue
Minneapolis, Minnesota 55416

Transparencies Pac Set:
McKnight and McKnight Publishing Company
Bloomington, Illinois 61701

Electricity and Basic Electronics:
D.C.A. Educational Products, Inc.
4865 Stenton Avenue
Philadelphia, Pennsylvania 19144

Transparencies Electricity Electronics: Series 601-602-603-604
Lab Volt Educational Systems
Buck Engineering Company, Inc.
Farmingdale, New Jersey 07727

Transparencies Electricity Electronics:
Brodhead Garrett
4560 East 71st Street
Cleveland, Ohio 44105

SUPER 8 SINGLE CONCEPT FILMS

-

- 1. 100 Series — Tubes and Tube Cz'rbuz'ts.
200 Series — Transistors nnd Transistor Civcuits.
500 Series — Alternating Current Theory.
Animated Electronic Films
P. O. Box 2036, Eads Station
Arlington, Virginia 22202

2. Telévz'sz‘on Symptom Diagnosis
Thirty three single concept film loops.

Howard W. Sams & Company, Inc.
4300 West 62nd Street
Indianapolis, Indiana 46268
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16MM FILM DISTRIBUTORS’ ADDRESSES

University of Missouri, Extension Division, Audio-Visual and Communication Service,
119 Whitten Hall, Columbia, Missouri 65201

University of iilinois, Visual Aids Service, Division of University Extension, Champaign,
Illinois

Tektronix Incorporated, Film Library, P. O. Box 500, Beaverton, Oregon
3ell Telephone Company, Nearest Local Bell Telephone Company Business Office
Coronet Films, Coronet Building, Chicago, Illinois

Encyclopedia Britannica, Educationel Corporation, 425 North Michigan Avenue, Chicago,
Il1linois 60611

University of Iowa, Audio-Visual Center, Iowa City, Iowa 52240
University of Arizona, Audio-Visual Center, Tucson, Arizcna 85722
Arizona State University, Audio-Visual Center, Tempé, Arizona 85281

Radio Corporation of America Institute, Education Progrlams, Rt. 38 East Haddonfield
Road, Building 204-1, Cherry Hill, New Jersey 08108

Modern Talking Pictures Service, 3718 Broadway, Kansas City, Missouri 64111
Brigham Young University, Audio-Visual Center, Provo, Utah 84601
McGraw-Hill Films, 828 Custer Avenue, Evanston, I1linois 60202

United World Films, 221 Park Avenue South, New York, New York 10003
Univérsity of Colorado, Audio_-Visual Center, Boulder, Colorado 80302

Public Information Officer, United States Army, Fort Huachuca, Arizona 85613
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Photographs courtesy of
Electricity-Electronics Department
Lee’s Summit High School
Mike IFord, Photographer




INDUSTRIAL ELECTRONICS

The course in Industrial Electronics is designed to provide opportunity for advanced
study of electronic circuits as applied to the control of industrial equipment and proc-
esses. The various applications of gaseous tubes, photoelectric devices, relays, servo-
mechanisms, and electronic heating togeither with digital principles and applications
are studied ai-d applied in experimental and practical situations,

Instruction in this course should be built upon a strong foundation of basic and ad-
vanced electronics and should be limited to those students who have completed at least
two years of prior instruction in the field. The instructor may wish to select topics
for instruction which are pertinent to student needs and which are commensurate with
their background.

SPECIFIC OBJECTIVES FOR INDUSTRIAL ELECTRONICS

1. To expand student knowledge of electronic applications — particularly those applica-
tions pertaining to the control of industrial equipment and processes.

2, To provide students first hand experiences in settingup, checking, operating, testing,
and troubleshooting electronic circuitry as used in industry.

3. To increase student proficiency and confldence in tha use of electronic test equip-
ment.

4. To provide students the opportunity to construct electronic devices which operate
on the principles <tudied in the course.

9. To foster proper attitudes toward fellow workers and toward the maintenance of
shop facilities.
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TEXTBOOKS FOR
INDUSTRIAL ELECTRONICS

Suggested Textbooks

Lytel, Allan. Industrial Electronics. New York: McGraw-Hill Book Co., 1962.

REFERENCE BOOKS FOR
INDUSTRIAL ELECTRONICS

Barker, 1. F. and F, J. Wheeler. Mathematics for Electronzcs Reading, Massachusetts:-
Addison-Wesley Pubhshmg Company, Inc., 1988.

Cutler, Phillip. Electronic Cz/cuzt Analyqzs New York: McGraw-Hill Book Company,
1960. '

Grob, Bernard. Basic Electronics. New York: McGraw-Hill Book Co., 1965.

Schure, Alexander, Ed. R-C and R-I, Time Constant. New York: John R, Rider, Publish-
er, Inc.

Automatic Control, A Scientific American Bookf New York: Simon and Schuster, 1955.

Bartee, Thomas C. Digital Computer Fundamentals New York: McGraw-Hill Book
Company, 1966, .

Benedict, .R. R. and N. Weiner. Industrial Electronic Circuits and Applications. Engle-
wood Cliffs: Prentice-Hall, Inc., 1965.

Bukstein, Edward. Industrial Electronic Circuits Handbook. Indianapblis: Howard Sams
Publishing Co.

Considine, D. M., ed. Process Instruments and Controls Handbook. New York: McGraw-
Hill Book Company, Inc., 1957.

' . The Contvolled Rectifier, Volume I. El Segundo, California: International Rectifier

Corporation, 1962.

" Dean and Douglas, Seni-conductor and Conventioned Strain Gauges.New York:Academic
Press. 1962.

Electronic and Electrical Fundamentols, Volume VI, Industrial and Microwave Technol-

ogy, Philco Corporation (Philco Techrop Division, Philadelphia, Pennsylvania)
Philadelphia: Williams Brothers Printing Company, 1960.

Engineering Handbook. El Segundo, California: International Rectifier Corporation, 1980.

Fighlock, David, ed. A Guide to the Laser. New York: American Elsevier Publishing
Co., 1988,
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Fr1bance Austine. Industrial Instrumentatzon Fundamentals. New York: McGraw- Hill
Book Co., 1962. .

Fundamer;tals of Synchros with Sysiem Applz'catz'bns. Philco Corp., 1962,
Giles, ..A. F. Electronic Sensing Devz’ces. Cleveland: Chemical Rubber Co. Press, 1966.

'Grob Bernard and M. S. Kiver. Applzcatzons ofElectronzcs New York: McGraw-Hill
Book Co 1966, :

Gutzgiller, F. W., ed. S C R Manual. Chicago: General Electric Company, létest edi-
tion. ' :

Mclntyre, R. L. Electric Motor Control Fundamentals. New York: McGraw-Hill Book
Co., 1966. ' _

O’ Higgins, Patrick. Basic Instrumentatz‘o'n. New York: McGraw-Hill Book Co., 1966.

Principles of Servos and Servomechanism Systems. PhllCO Corp 1963

Solar Cell and Photocell Handboole El Segundo Ca.hforma Internat1onal Rect1f1er Corp.; ™
1960. ]

__/

Thomas H. E. and C. A. Clarke. Handbook of Electronic Instruments ‘and Measurement
Techniques. Englewood Cliffs: Prentice-Hall, Inc., 1967.

Turner, R. P. Basic Electronic Test Procedures.New York: Holt Rinehart and Winston,
Inc., }961. .

Turner, R. P, Semi-conductor Devices.New York: I{Ibl't, Rinehart and WinstIOn,’ Inc., 1961.

Zener Diode Handbook. El Segundo, California: International Rectifier Corporation,
1960, . )

Marcus, Abraham. Automatic Industrial Controls lsted Englewood Cliffs: Prent1ce-
Hall, Inc., 1966. )




FILMS, TRANSPARENCIES,
AND SUPER 8 SINGLE CONCEPT FILMS
FOR INDUSTRIAL EI ECTRONICS

1. Electric Poweyr Genevation in Space. (HQ155) 26-1/2 min., coler, 1967 (NASA).
2. Safety Precautions for Electronic Personnel. 20 min., University of Illinois.
3. Proper Handling of Cathode-Ray Tubes. 20 min., color, 1962 (TKTR).

4, Automatic Machines. 20 mun., Massachusetts Institute of Technology.

5. Automation. 30 min., B/W, (USOE).

6. II'BM Control Systems at Work. o min., B/W, 1962, (IBM).

7. Radar and T.V.Encyclopedia Britannica Films,

8. Coaxial and Microwave Miraclzs. 10 min., University of Colorado.

9. Scatter Radavr. 22-1/2 min., color, 1963, (NBOS).

10. Thinking Machines. 20 min., color, University of Missouri.
11, Memory Devices. 29 min., University of Arizona.
12. Electronic Computers and Applied Mathematics. 23 min., University of Colorado.
13. Electric Propulsion. (HQ96) 1965, 24 min., color (NASA).

14, Power for the Mnonship. ({IQK-SR4), 1966, 28-1/2 min., B/W (AEC]).
15. Radioisotope A**>icutions in Industry. (91964), 26-1/2 min., B/W,(AEC).

16. Nuclear Powevr for Lpace-Snap 94. 1963, 12 min., B/W, (AEC).

17. The Atom in Industry. 1954, 12-1/2 min., B/W, (AEC).

18. By the Numbers. 1962, 16 min., color, (IBM).

19. Modewn Heat Treaéz‘ng ‘Methods. 1965, 15 min., color (LNCO).

20. Varidyne AC Controlled Speed Systems. 1962, color, 22 min., (USEM).
21. The Story of a Value. 1957, colbr, 30 mi.n., (RMCO).

22, Prvescan - An/SPS42. Color, 7 min., (HUAC).

23. The Control Revolution. B/W, 29 min., $5.40, (NET).

24, Automation in Aiv Traffic Control. Color, 10 min., $1.15, (NET).

25. Transistors: Switching. 1959, B/W, 14 min., free, Navy.




26.
27.
28.
29.
30.
31.

32.

33

34.
35.
36.
31.
as.

39.

Transistors. Part I: Introduction — 1961, B/W, free, Navy.

Transistors: Servicing Techniques. 1960, B/W, free, Navy.

Transistors: Triode Fundamentals. 1957, B/W, free, Navy.

Genesis of the Transistor. 1985, color, 15 min,, (BELL).

The Information Machine. 1958, color, 10 min., (IBM),

Instrument Assembly and Production Flow. 1961, color, 27 min., (TKTR).

Machines That Think. 1962, 29 min., (AEC'i. E

. The New Giant. Color, 15 min., (HUAC).

Pax Atomis: Snap-7. 1965, color, 25 min., (AEC).

Snapshot. 1965, color, 30 min., (AEC).

Tektronic and the World of Measurement. 1966, color, 23 min., (TKTR).
Solving the Unbalanced Bridge. 1964, 17 min., (TKTR),

Oscilloscopes and Transducevrs. 1968, color, 15 min., (TKTR).

Circuit Boards - Design and Manufacturing. 1967, color, 30 min., (TKTR).
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" T.A.L

NAVY

NET
MU

USOE
" LNCO
USEM
RMCO

I.B.M.
- ADCP
BELL

HUAC

TKTR

AEC
NBOS
o
AISI

GM-DR

i6MM FILM DISTRIBUTORS’ ADDRESSES

Teachmg Aids Incorporated, Post Office Box 5527, Long Beach 8, California
9th Naval District, Building 1, Great Lakes, Ilhn01s 60085

NET Film Service, Audio-Visual Center, Indiana University, Bloomington,
Indiana

University of Missouri, Extension Division, Audio-Visual 'and Communication
Service, 119 Whitten Hall, Columbia, Missouri 65201

.U. 8. Office of Education, Department of Health, Education, and Welfare, 330

Independence Avenue SW, Washington, D. C. 20201

Leeds & Northrup Co., Rockland and Stenton Avenue, Philadelphia, Pennsyl—

vania 19144

u. S. Electrlcal Motors, Division of Emerson Electrlc Company, Old Gate
Lane, Milford, Connectlcut 06460 .

Rockwell Manufacturing Company, Power Tool Division, Rockwell Building,
Pittsburg, Pennsylvania 15208

International Business Machines, 301 East Armour, Kansas City, Missouri
Admiral Corporation, 3800 West Cortland Street,- Chicago, Illinois 60647
Nearest Local Bell Telephone Company Business Office

Hughes A1rcraft Corporat1on, 500 Superior Avenue Newport Beach Cahforma
92660 J

Tektronix Incorporated, Film Library, P. O. Box 500, Beaverton, Oregon

United States Atomlc Energy Commission, P O. Box 62, Oak Ridge, Tennessee

37830 o

National Bureau of Standards United States Department of Commerce, Clear-

~ ing House, Springfield, Virginia 22151

George- C. Marshall Space thht Center, Public Affalrs Office, Huntsville,

' Alabama 35812

~American Iron & Steel Inst1tute, Teaching Aids Distribution (‘enter, Bedford -

HlllS, New York 10507

Delco-Remy Division, General Motors Corporat1on. Technical Literature - .

Sectiun, ‘Anderson, Indiana 46011



NTEA Norelco Training and Educational Aids, North American Phillips Company,
Incorporated, Professional Products Division, 100 East 42nd Street, New
York, New York 10017

EBEC Encyclopedia Eritannica, Educational Corporation, 425 North Michigan Avenue,
Chicago, Illinois 60611

AEFC Animated Electronic Film Co., P. O. Box 2036 Eads Station, Arlington, Vir-
ginia 22202

"35MM FILMSTRIPS
Electric Propulsion. (1565), Color, 24 min., (NASA).

The Optical Comparator Story {(1962), Color, 35 min., (Jones & Lawson — A Textrons
Co.) ‘

Science, Technology and Society.  (1965), Color, 68 Frames, American Iron & Steel
Institute (will supply one print to any school system).

Space Navigation. (1967), Color, 69 Frames, Emphasis use of computers in space
flights. (NASA), .

Regulation and the Charging Circuit. Color, 12 min., (Délco—Remy Division).
",.The Thyratron. 27 Frames, Color, $8.50, (NORELCO). L
' The Ignitron. 24 Frames, Color, $8.50, (NORELCO).
.Photo—Electrz'c Emission. 31 Frames, Color, $8.50, (NORELCO).

Cold Cathode Tibes. 28 Frames, Color, $8.50, (Switching — Relay Tube — Counter and
Indicator Tubes), (NORELCO),

Industrial Electronizs Series. GE, SD.
1. Thy-Mo-Tvrol
2. Photoelectric Relay Systems

" FILM DIRECTORIES

Guide to Covernment — Loan Film (16mm ), 1968-70, Serina Press, 70 Kennedy Street,
Al exandma, Virginia 22305. :

Guide to Military — Loan Film (16mm.), Serina Press, 70 Kennedy Street, Alexandria,
Virginia 22305,

Index to 16mm. Educational Films (1967), McGraw-Hill Book Company, New York, New
York 10023.

;_‘Educators G ide to Fre  Films (1967), Educators Progressive Service, Randolph, Wis-
consia 53956.

" Film Catalog, University of Missouri — Columbia, Extensioc Division, Audiovisual and
Communicatior Service, 119 Whitten Hall, Columbia, Missouri 65291,
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SUPER 8MM FILM LOOPS

System of Twos S(80085) — Color $17.60
Sine Function S(80102) — Color $17.6Q
Vectors _No’."..I S(80881) — Color $22.00
What does 10 mean? $(80176) ~ Color $22.00
Encyclopedia Britannica .
Educational Corporation .4
425 N. Michigan Avenue
. Chicago, Illinois 60611
Transistorized Nultivibrator #320 — Coior $17.00, (AEFC)
Series LCR Circuits — Color $17.00, (AEFC)
Series LCR Civcuits-part Il - Color $17.00
Transistor Characteristic Curves — Color $17.00
Audz‘o Voltage Amplifier (with NPN Transistor) — Color $17.00
Animated Electronic Film Company | |

P. O. Box 2036, Eads Station
Arlington, Virginia 22202
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INDUSTRIAL ELECTRONICS PRQJECT TEXTS

Boschen, Lee. Computer Circuit Projects You Can Build, (No. BOC-1). Indianapolis:
Howard Sams Publishing Company.

RCA Solid State To BB4 Czrcuzts Manual, RCA Electronic Components Harrison, New
Jersey, 1967, :

RCA, Experimenter’s Manual, Silicon Contrclled Rectifier, RCA Electronic Components
" and Devices. Harrison, New Jersey, 1967,
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INDUSTRIAL ELECTRONICS PROJECTS

PROJECT | | USE CONCEPTS
Universal Timer* Same . Mosfet Trica
Lamp Dimmer* Same Triac
Enlarger Exposure Meter* Same Photo Cell -

Full-wave Bridge

Meter Speed Control* Same S-C-R

Diodes Transistors
Positive Action Light- . Same Relay Photocell
Operated Switch* Transistors
Electronic Heat Control** Switch on AMC Fan at Thermistor SCR
predetermined heat level Transistors Diodes
Heater Power Control** Control heat of a hot plate S-C-R

Transistors Diodes

Electronic Time Delay** Camera Delay Timer . SCR Transistor Diodes
for games :
Universal Decade Counter*** Experimentation . Integrated Circuits
Nixie Tube

Direct Coupled
Flip-Flop Circuits

Digital Volt-OHM Meter*** | Test Equipment & - Integrated Circuits
: ' Experimentation Transistor Diodes
Zener Diodes .

*RCA Solid State Hobby Clrcults Manual :
**RCA Experimenter's Manual, Silicon Control Kectifier
***Southwest Technical Pr oducts Corp 219 W. Rhapsody, San Antonio, Texas 78216
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Appendix I

FREE MATERIALS LIST

ITEM

Analog Computer Instruction Maav-l

Leaflet of handy tips cove.ing computer
technology terms

Educators Progress Service

Automation/Computers A-2481 Booklet

IRC Solar Cell and Photo Cell ‘Handbocok
Automatic Digital Computers

What are thev? How do-they work?

Pamphlet 6D-207 Transistor Clrcults
and Troubleshooting

B-7940 Thermoelectric Harndbook
Alternating Current Simply Explained

Automotive Electricity

Electricity

SOURCE

American Basic Science Club, Inc.
501 East Crockett Street
San Antonio 6, Texas

Bud Electronics

Division of Bud Company, Inc.
43-22 Queens Street

Long Island City, New York

Educators Guide to Free Science Materials

Randolph, Wisconsin 53956

Field Enterprises Educational Corporation
Educational Services
Merchandise Mart Plaza
Chicago, Illinois 60654

International Rectifier Corporation
E1 Segundo, California

Los Alamos Scientific Lab./limit 10 copies

Public Relations Office .

P. O. Box 1663

Los Alamos, New Mexico 87544
United Motor~ Service
Central Office

General Motors Building
Detroit 2, Michigan

Westinghouse Electric Corporation
Box 146
Pittsburg, Pennsylvania

Wagner Electric Corporation
6400 Plymouth Avenue
St. Louis, Missouri 63133

Delco-Remy.

Technical Literature Departm °nt
Division of General Motors Corporation
Anderson, Indiana 46011

General Motors Corporation
Public Relations Staff
General Motors Building
Detroit, Michigan 48202



ITEM

Electric Utility Industry Booklets

Light aud Man Series

Nuclear Energy

ARRL Pamphlet

Storage Batteries

Government material

SOURCE

Edison Electric Institute
750 3rd Avenue
New York, New York 10017

Sylvania Electric Products, Incorporated
Sylvania Lighting Center
Danvers, Massachusetts 01923

United States Atomic Energy Commission
Post Office Box 62
Uak Ridge, Tennessee 37830

American Radio Relay League, Incorporated
225 Main Street
Newington, Connecticut 06111

ESB Brands, Incorporated
Post Office Box 6949
Cleveland, Ohio 44101

Superintendent of Documents
Government Printing Office
Washington, D.C, 20402



T % *-
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- MAGAZINES AND TECHNICAL BULLETINS
INDUSTRIAL ELECTRONICS

Instruments and Control Systems. 845 Ridge Avenue, Pittsburgh 12, Pennsylvania

Instrum nts and Apparatus. News, 845 Ridge Avenue Pittsburgh 12 Pennsylvanla

Tekscope Tektronix, Inc. (Free,, P. O. Box 500 Beaverton, Oregon 97005

Rect1f1er News (Free), International Rectifier, 233 Kansas Street, El Segundo, Cali-
fornia 90245

Industrial Electronics (Available free to englneers) Sutton PublishingCompa.ny, Inc ,
172 South Broadway, White P! ains, New York

Automation (Free to engineers), Penton Publishing Co., Penton Building, Cleveland
13, Ohio . o

Control Engineerlng. Instrumentation and Cor:rui “ystems, McGraw-Hill Building,
330 W '42nd Street, New York, Nev: York o : '

L.S: A Journal, Instrumentation-Systems—L.utomatic Control, Instrument -Society of
America, 313 Sixth Avenue, Pittsburg, Pennsylvania

Measurement News (Free), Hewlett-Packard Journal 1501 Pave Mill Road Pala
Alto, California 94304

Frequency Teciinology, Frequency, Inc ., 795 Washington Street, Norwood Mass.
02062

Eleetronics World, Ziff Davis Pubiishing Company, 307 N. Michigan Avenue,.Chicago,
Hlinois 60601 : ' :

Electronics, McGraw-Hill Building, 330 W, 42nd Street, New York, New York 10036
School Shop (Free),'School ShOp, P, O, Box 1929, Clinton, Iowa 52732

Circuits Manufacturing (Free), Circuits Manufacturing, P, O, Box 198, Arlington,
Magsachusetts 02174 - .

Popular Electronics, Popular Electronics, P. O. Box 1696. Flushing, New York 11352

~ Electronics World, Electronics World, P. 'O. Box 1093, Flushing. New York 11352 _

Electronic Technlcian/Dea.ler, Electronic Technician/Dealer, Post Office Box 6016
Duvuth Minnesota 55802

Radio Eleqtronlcs, Radio Electronics, Subscription Dopartment Boulder, Colorado
80302 : S

Technical Bulletins
agazines



Appendix I . |

Teaching Systems |
1. Lab Volt Educational Systcems, Buck Englneerlng Company, Incorporated, Farm-~
ingdale, New Jersey 07727,

2.7 Heath/Malmstadt-Enke Lab and Systems, Benton Harhor, Mionigan 49022,

. 3.. SimpscL Eleotrlcal and Electronic Teaching Systems, 5200 W. K1nz1e Street
-Ch1oago Nlinois 60644.

"4, tchnlght’s Instructional Program= in E]ectrlclty and Eleotronlos Mc nght and
McKnlght Publishing Company, Bloomington, Ilinois 61701

5. DeVry Industries Incorporated, Educational Electronlcs Training Systems, 4141
W Belmont Avenue, Chicago, Illinois 60641.

6. Electronics Tralnlng Aids, Incorporated 308 South Hindry Avenue Englewood
California 90301. :

e Electronic Aids Incorporated 6101 Falls Road Baltzmore Maryland 21209

8. RCA Electronic Tra1ners. RC:\ SerV1ce Company, A D1v151on of Radio-Corpora-
tion of America, Camden, New Jersey 08101

9. Phile;; Technical Republic- D1V1S1on, Post N ﬁce Box 10, 51 South Pennsylvania

: Avenue I‘orl: Washmgton, Pennsylvania 19034, '

A 10. Educational Technologies, Incorporated, 3546 Dakota Avenue, aneapohs Min-
nesota 55416, = - : e -

o
T

11. Electronlo K1ts Supply Company, 1261 South Boyle Avenue Los Angeles, Cali-
fornia 90054. _ .

. 12 Brodhead-Garrett Eleotrlolty-Eleotromo Learnlng Un1ts, 4560 East 71 Street,
Cleveland Ohio 44105 .
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"ELECTRONICS SUPPLIES

]

Electronics Kits Supply Company 1261 South Boyle Avenue, Los Angeles, California
¢ .54, (Lab Equipment). .

Educational Technologies Incorporated 3546 Dakota Avenue, Minneapolis, Minnesota .

55416, \

_Science Electronics 1085 Commonwealth Avenue, Boston Massachusetts 02215 (Lab

Equ1pment)
Heath Company Benton Harbor, Michigan 49022,

Allied Electromcs Corporation A Subsidiary of Taddy Corporat1on 2400 W. Washington
Boulevard, Chicago, Illinois 60680. , L

/ X
BRvodhead -Garrett Compan‘y 4560 Last 71st Street, Cleveland, -Ohio 44105.

yon

i oA
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- Appendix 111 * TOOL LIST
‘ LEVELS 1 and 2; 3 and 4 :
ELECTRICITY-ELECTRONICS .

I. Small Toc‘.s' and Equipment Introductory' | Quantity . -| Advanced Quantity
I. SMALL TOOLS AND EQUIPMENT
Alignment Tool (set) ' X c2 | X 2
Bit, Screwdriver (set) X 1 X 1
square tang, B - ‘
- 1/4”, 5/16*, 3/8”, 1/2*
Brace, Ratchet (10”) X 1 X 1
Brush-Bench B : X 4 4
Coil Winder o X 1 X 1
Compasé ' X 6
Countersink,* - X 1 X 1
High speed steel :
1/4” shank, 1/2” size’ \
Die, Letter (se¢ (3/167)* . X 1 | "X 1
Die, Number {set) (3/16”)* - X 4 1 X 1
Divider, Wing (6”) | X ! X 1
' Drill, Electric Portable | X 1 X 1
@y | -
Drill, Hand (1/4”) X I X 1
Drill Stand, Fractional X 1 X P
(1/16"-1/2" by 64ths) ~ | -
. : ° 3 .
Drill, Twist, Straight shank X ' 1 X -1
(Fractional Set) : .
high speed steel, ' - -
(1/167-1/2” by 64ths) S ’ L
Extension cord : o ‘ P24 2. g X ‘ 2
25°, heavy duty, grounded . - : -
" Files (see-speciﬁcations : - _
for listing) : : ‘ N o |
67, mill (flat), - X 4 : X 74
second cut o o -
67, half-round,’ A X T4 X . 4
second cut | ' 1 .
‘Tiie Card and Brush* .’ X b e X 6




TOOL LIST _
LEVELS 1 and 2; 3 and 4
ELECTRICITY-ELECTRONICS

Small Tools and Equipment (cont.) - ‘Introductory | Quantity 1 Advanced Quantity
-Fil'é',' Jeweler’s (set) - X 1 ")(' 1
. assorted shapes, 4”-6”
File, Needle (set) ; X 1 X 1
set of 12—5-1/2"L —
Gauge, Thickness* X 1 X 1
(“feeler”)
minimum 6 leaf,
1/2” x 2-1/2” x )
.0015”-,015” .
Gauge, Wire and sheet . X 2 X 1
metal (American)* .
sizes 0-36
Goggles (spectacles), X 12 X 12
Clear observation . :
Hammer, Ball peen (120z.) X 1 X 1
Hammer, Claw (160z.) X 1 X 6
Hydrometer X 1 T X » 1
Knife, Electrician’s X 6 X 6
' Label Maker* X 1 X 1
Magnet, Bar X 24 X 24
minimum size '
1/4” x 1/2” x 37
. Nibbler, Hand operated X 2 X 2
capacity 18” steel ‘ - ’
Oiler, Bench v "X 1 X 1
1/2 pint size, 5” steel spout '
Oilstone, Combination, ) X 2 X 2
India course and fine grits. : '
8” x 2” x 1”
. Phers, Combination (6”) 6 X 8
I. Phers Duckb111 (8”)* 6 X 6
- .. Insulated " : L
l  Pliers, Diagonal cutting X 12 X 12
o 1 (6”) Insulated :
F ' b . -
| 57



TOOL LIS7.
LEVELS 1 and 2; 3 and 4
ELECTRICITY-ELECTRONICS

Small Tools and Equipment {cont.) Introdur tory Quantity Advanced Quantity

Pliers, Needle nose (67) X ~4 X 24
Insulated

Pliers, Side-cutting (6”) . X 12 X . 12
Insulated . : .

Pliers, Vise-grip wrench X 3 X 3
()

Press, Drill* X 1 X - 1

15” cap. variable speed,
" number 2 Morse Tap in

spindle, Model 1/2HP,

magnetic switch

Punch, Center (set)* X 2 X 2
4°L, 1/167-1/2” by 32nds

Punch, Center Automatic X 1 X 1

Punch, Chassis (round s.t) X 1 X - 1
2 piece dies, »

7/8», 3/4”, 1”7, 1~1/8»

Punch, Chassis (square set) X 1 X 1
2 piece dies,
1/2», 3/4”, 1*

Punch, Pin (set)® ' . X 2 X 2
471, 1/16"-1/2” by 32nds :

Reamer, Electrician’s hand X 1 X ' 1
1/8” tip, tapered, 5”L :

Rivet tool (pop rivet tool) X 1 / X 1

Rule, Steel (127) X 6 X 6 -
graduated to 1/16”

Rule, Mechanical X 6 X 6

Saw, Hack (hand) X 1 ' X 1

adjustable to receive
9* to 12” blade

Scissors (8”) X 1 X. 1

Screwdriver, Insulated (set) X 1 X 1
regular blades,

3/16” by 9/32” with

Q 4”, 67, and 8” shafts




TOOL LIST
LEVELS 1 ana 2; 3 and 4
ELECTRICITY-ZLECTRONICS

—— -
Small Tools and Equipment (cont.) Introductory Quantiiy ’ Advanced Quantity
‘Screwdriver, Phillips (set) X 1 X ' 1
set with points #1, #2, #3
Screwdriver, Retaining type X 2 X 2
3/16” blade
Shield, Face X 6 X 6
Snips, Tinner’s, X 1 - X 1
Straight (#8)
Soldering Aid ’ X 12 X 12
Soldering, Copper, X 1
Electric (60W)
1/4” copper tip
Soldering Copper, X 6 X 6
Electric pencil (30W)
7” slim handle
Soldering Gun, Electric X 12 . X 12
dual heat, 240/325W, .
spot light ]
Square, Combination X 3 ' X 3
12” rule
Tap and Die (set) X 1 X 1
sizes 6-32, 8-32, 10-24,
12-24 and 1/47-20
Vise Combination (size 2?) X 1 X 1
Wire Striper, adjustable X 6 6
Wrench, Adjustable end (67) X -1 X 4
Wrench, Allen key A X 2 X 2
(hex) (set) F1-1/2, #12
Wrench, Nutdriver (set) X 12 X 12
set of 8 drivers,
sizes 3/6”, 1/47, 9/32%,
5/16», 11/32”, 3/8",
7/16*, 1/27
Wrench, Open end (set) X 1 X 1
sizes 1/47-1" \
Q v .
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TOOL LIST
LEVELS 1 and 2; 3 and 4
ELECTRICITY-ELECTRONICS - |

Small Tools and Equipment (cont.) Introductory Quantity Advanced Quantity

Wrench, Sucke . X 1 X 1
(3/8” driv: , (set)
10 piece set, 7 standard
sockets, sizes 3/87-3/47
by 16ths

I1. POWER SUPPLY

Power Supply, X 12 X 12
Variable output
0-20V AC aud DC at
10 amperes
0-40V AC and DC

Power Supply, X 6 X 6
Variable output, Filtered
0-300vV DC at 100 ma.

Signal Generator X 6 ) X 4

III. TEST EQUIPMENT

Capacitor Substitution Box - X 1 X 1
100 mmf{,-.111 mmd.,
- 350WVDC
Oscilloscope (5” screen) X 6 X 6
Resistance Substitution Box X . 1 X 1
Signal Tracer X 2 X 2
Tester, Transistor X 1 X 1
Tester, Tube . X 1 X 1
IV. METERING EQUIPMENT
Meter, Ammeter {(AC) X 1 X 1
range 0-25 amps.
Meter, Galvanometer 7 X 1

500-~0~500 micro amperes
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TOOL LIST
JLEVELS 1 and 2, 3 ani 4
EILECTRICITY-ELECTVONICS

JI. Power Supply Introductory Quantity Advanced Quantity

‘Meter, Grip dip : X 1
400 KC 250 MC

Meter, Volt-ohm ' X 12 X 12
(multi-range)

Meter, VTVM, X 3 X 6
Latest Dssign

Llectronic Switch . X 6

Field Effect Multimeter X 1

T.V. Sweep and X ' 1
Marker Generator

D.C. Bias Supply "X 1

Color Bar Generator X 1

Vectorscope _ 2 X 1

z

V. GENERAL FURNISHINGS

Bench, Eight Student X 3 ' X 3
Laboratory Work Center

Bench, Electric X 1
demonstration

t’ x 30” cabinet storag‘e
0-120V AC and DC
outlets

Bookcase X . 1 X 1
approximate 607 H x
10-12"D x 72”L,

3 adjustable shelves,
wood or metal

Cabinet, Filing X 1 X 1
4 drawer,
52"H x 15”W x 28-1/2"D

Cabinet, Instrument storage X 2 X 2
30"W x 18"D x 72”H,
with adjustable shelves
and lock
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- TOOL LioT
LEVELS 1 and 2; 5 and 4
ELECTRICITY-ELECTRONICS

V. General Furnishings Introductory Quantity .| Advanced Quantity
Cabinet, Parts storage X 1 X 1
metal, 100 drawers ’
Cabinet, Tool storage X 1 X 1
approximate

62”W x 22”D x 84”H

Chair, Teacher’s X 1 X 1
welded steel construction,
swivel, with casters

Desk, Teacher’s X 1 X ' 1
approx. 42” x 30” x 29" .
welded steel construction

Fire Blanket

X 1 X 1
Fire Extinguisher X 3 X 3
First Aid Kit X 1 X 1
Pencil Sharpener, Standard X 1 X 1
Projector, * X 1 X 1
Filmstrip (35mm)
and slide (2” x 2”)
Projector, * X 1 ) X . 1
Motion picture, Scund
Projector, Overhead X 1 X 1
Screen, Projection ' X 1 ' X 1
60” X 60”
Table, Overhead projector X 1 X 1

portable, 26” high

*Items which are helpful but are not necessary for a beginning program.
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