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DEFINITIONS USED IN THIS GUIDE

Major Occupational Group
A grouping of similar and related occupational area clusters. These

roups include occupations that have been determined to be the most rele-
Int and pertinent for inclusion in vocational education in Nebraska.

Occupational Area Clusters
These clusters are distinguishable in terms of similar.rk per-

formed, materials used, products produced. and 'or services---rendered.
ney include a wide variety of common occupational skill; and knowledge.

Occupation
The career or employment engaged in by an individual for remunera-

tion. This activity includes technical competencies and related technical
information often referred to as one's vocation.
Technical Competency

The specific tasks required for a vocational trade and industrial
graduate to perform successfully at the entry level in an eveupational area.
These technical competencies apply to the psychomotor domain and in-
clude elements which emphasize motor skills such as: operate a machine;
measure; etc.

Related Technitml Information
The information the entry level worker must know in order to make

appropriate trade decisions which will allow him to adequately perform
the tasks or technical competencies of his occupation. This information
applies to the cognitive domain and includes elements which are in-
tellectual outcomes such as: knowledge and understanding.

Related General Information
Information which is desirable and good for the tradesman to know

but which is not necessary to do his work properly; information that is nice
toknow, such as the history and development of his trade.

Related Guidance Information
Information that helps the student choose, prepare for, secure, hold.

and make progress in an occupation.
Entry Level

The technical competencies and related technical information
deemed necessary by industry for obtaining and holding a job in a specific
occupational area. This level of employment includes the technical
competencies-and related technical information that wi!I be utilized by the
employee within the first year of employment.
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OCCITR71TIONAI, N.ZALYSIS CHART

The chart on this page shows Coirunication
Plec-ronics and Industrial ElectronicS as they re-
l.: o other occupations within the Electricity/
Elctrnnics cluster. This guide is ccncerned with
Cor7n..cation Electronics and Industrial Electronics

. Other guides have been prepared for each of
the cupations found in this chart and are available
throucTh the Nebraska State DepartaTent of Education.

=RATIONAL ANALYSIS CHART
(PROJECT MODEL)

ET.F,CLRICT.TY/
ELECTRONIC

CONSTRUCTION
ELECTRICITY

[RADIO/
TELEVISION

cpnagst/

./Ecrxx5-cs/

APPLIAN-7-1
REPAIR.
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ThnRoDUCrTctI

This curricul,m guide has heen pFepared with the help of
competent craftsmen in the electricity/electronics trades.
The funds that male this guide a reality were provided through
a federal research grant ccoperation with the Nebraska State'

Board for Yorationa, Education and sponsored by the Nebraska
°Psearc.-. Coordinating Unit.

Curriculum guiles have been prepared for several trade
and industrial occupational clusters fium which high school
teachers can develop appropriate occupational related ex-
periences for their students. The major occupational groups,
nccupational area clusters, and occupations are Shown in
graphic form on pages of this guide.

Selection of trades within four major occupational groups
have been made based on a three year survey by the Nebraska
Research Coordinating Unit on needs of Nebraska business and
Industry. This study has identified the occupations with the
greatest need for employees. A related set of curriculum
guides have been prepared for those occupations.
ouidance Lnformation

The U. S. Department of Labor has deVeloped an extremely
helpful book entitled, "Occupational Outlook Handbook". This

annual publication provides a very complete lescription of the
activities of the persons enyloyed in the occupations repre-
sented in the 'Tebraska trade and indusfrial curriculum guides.
Tnformation concerni .,! current and future opportunities is a

major portion of this publication. Inexpensive reprints in
booklet form that describe individual occupations are avail-
able through the Department of Labor. These booklets should

be used by trade and industrial teachers and school guidance
counselors for the most up-to-date guidance information about

particular occupation.

A fisting or these reprints from the "Occupational Out-
look Handbook", the order nurher, and price per copy is listed
below for those occupations in the occunational area cluster

of "F2lectrcit/Flectonics Occupations.'
N=her Title Price

1700-86 Appl, Serv:1/2emen 10

1700-93 Television & radio Technicians . 10

1700-91 Maintenance Electricians Industrial
"Machinery Repalrmen, Millwrights 15

1700-130 Electric Power Industry Power Plant
occupat±ons, Transaissions and
Distribkr.ion Occupations, Customer
Service Occ-ipation 15

1700-134 Telephone _industry. Central Office
Craftsmen, Central Office Equipment
Installers, Linemen & Cable Splicers,
Telenhone & PBX Installers, and
Repairmen 15

7 5



The CovThunication and industrial Electronics Guide

This (I-aide uses the title Communication
and Inrdustrial Electronics as the most logical
descrlPt ive term for identifying a particUlar
relaod croup of 1)orla?.r7. identification of
speCifio job titles within this group should be
deteMinee by referring to the "Dictionary of
CecUPtional-Titles.". The u510E classification
0',7-9t°111 for codincl instructional programs has
assigiled 822.281 to the instructional program,
Ccrilanication Electronics &Ind 825.281 and
829,134 to Industrial Electronics.

The information within this guide identi-
fies the essentials of the communication and
induttial electronics trade as recommended by
the 1-aQce5sful electrical servicemen. An in-
struC program based upon implementation
of ells quide will prepere a student to ado-
0Ute]y Perform. entry level tasks required of

SOVICeinall or to enter a postsecondary tech-
nical or apprenticeship program in electronics

ere ciclitional depth can be realized.

.T111 tasks and/or competencies identified
with3-n these oovers are those agreed upon by a
jury of reputable Nebraska electrical service-
ren. A separate group of persons directly em-
ployed Wi_thin this trade in Nebraska have fur-
ther vrified these tasks and/or competencies.
314-1-Y 7lebers, tradesmen, and educators who
contrlted toward the development of content
for qui artills) " 'de e listed in the front.

CO1.11.-se offerings in trade and industrial
education. in Nebraska are to be organized within
two Perl-ad blocks of time each day, five days ,
week. Tirre is to be set asl.de for classroom
instruticc directay related to manipulative
lahoratorv instruction. The remainder of the

(7=7:d
school day is to be utilized for
ucation sUbjects.

8
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The use of curricultm, guides for trade and in-
dustrial education in Nebraska secondary schools may
vary greatly, depending upon the depth and breadth
of each school district's vocational program.' Large
school districts, for example, may utilize one par-
ticular curriculum cruide to develop a .course in a

trade area such as commnication and industrial
eletronics. A small school district may, on the
oth= hand, incorporate several curriculum guides

to-develop a coUrse in the eleetricitv/electronics
occupational cluSter.

The manipulative content identified in this
guide is deemed necessary for inclusion in a course
that is designed to prepare entry level cumunications
and industrial electronic T.,Nrkers. Mille not all
secondary school facilities in Nebraska are equipped
to expose students to all of this content through

hands-on experience, it is assumed that this content
will through some media become related technical in-

formation. This will insure inclusion of all content
and provide at least discussioh level understanding.

Thi,s guide is written with the assumption and
expectation that the related technical information
necessary to perform technical competencies will be

an integral part of instruction. Thus, occupational
d'ecisions that must be made by an entry level worker
will be developed along wjth each related manipulative
activity.

The communication and industrial electronics in-
structor who uses this guide is responsible for in-
cluding the identified related technical information
as well as the identified manipulative tasks. He is

also responsible for the identification of competencies
pertaining to general and guidance information, even
though this information is not specifically identified
for him.

Definitions for various terms used in this guide
are presented in the front.

7
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TEACHER RESPONSTBILITTL*

1. Use the American Vocational Association National
Safety Council's "National Standards School Shop
Safety Inspection Check.List" for shop safety
inspections. (Available from Ameri.an'Vocation-

AssOciation, 1510 "H" Street, Washington,
D.C. 20005)

2. Use .s.fety check list to assure safe factors ex-
ist.

3. ReqUire students to report ALL accidents to in-
stiuctor.

4. Keep complete records of ALL accidents on file.

5. Report ALL accidents to the school administrator.

6. Develop safety consciousness in the students
through teacher example--always doing things in
the safe way.

7. Give shop demonstrations stressing safe use of
machines.

8. Give shop' demonstrations stressing safe use of
hand tools.

9. Provide instruction on what to do in case of an
accident.

10. Develop information sheets dealing with the safe
use of specific machines.

11. Give demonstrations on the proper use and.cata
of personal protective devices.

*These responsiiiilities are necessary for inclusion
in all trade and industry programs in the State of
Nebraska. 10
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12. Develop information sheets dealing with the gen-
eral safety rules ;Ter the trade.

,i3. Enclose all gears,'moving belts, end othe.,7 power
transmisE-:lndevices,wit!: permane:t guard:.

14. ,Prohibit students from operating 7 nL--nachi, when'
insrr&tor is not. present.

'15." Prohibit the removal c) guards and safety devices,'
even for a brief period, without the approval of
the instructor.

16. Fc.ohibit., more thian onLoperator from using a
machine,at one time.

17. D2termine personal liability factors and liability
coverage afforded throtigh your ichool.

-18. Provide ,f,o,r-he bulk!storage of flammable materials.

19. Mark the lOcation of fire-fighting equipment.

20. Post instructions and inform 'students of building
evacuation procedures.

-19' . Pequire the wearing of appropriate eye protect,ion
as specified by the State-of Nebraska eye safety
regulations.

22. Keep tools sharp, clean and in good working con-
dition.

23. All shop personnel should be thoroughly.familiar
with the location of fire extinguishers and the
type fire for which each extinguisher L designed.



CNOTICATI FID7ONICS COTENT

(Identifie ade Tasks or Information)



TRADE TASX OR TNT

SAFETY

Provide first aid
victims of electr
shock, chemical a
electrical burns,
poisoning, ate.

Exercise care in
and storing infla
mables and combus

Provide appropria
ty precautions to
injury to oneself
others as eguipme
undergoes operati
testing, and main



DITIE

rION men
1.41.1.1=411WAPpp......,

kife-
went

ince.

=Mr
!UM usm Tfl 1\43\71711TAIS UM)
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TRADE NY OR INFORYTION

Identify fire extinguish-

ers and _leir use,

Operate fire extinguish-

ers,

Recognize safe and un-

safe areas--toid areas

of passible danger,

Recognize safe and un-

safe metlods or prac-

tices--avoid those w'lich

may Ile dangerous,

Select appropriate cloth-

ing and safety apparel.

Exercise care in kindling

MENG

Cr21TD mops USD my 1\1/7,P1S USD



and using tes0easurino

instruments.

Fxercise care in handling

and using hand and power

Peoo9nize and report un-

safe conditions to ir"

mediate supervisor.

H Follow Federal Occupa-

(A'
tional ,cafe:v laws re-

lating to communications

occrations.

moon any

Fxercise corpetent cor-

munication skills with

supervisor and fellow

mzkers.
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Locate defective comr

ponents:

Replace defective comh

ponents.

Pepair defective comr

ponents.

Clean parts or eauip-

ment.

.Ln Inspect and install

groundi,ng devices on

equipment.

Inspect equipment for

wear/malfunctioning.

Mjust and calibrate

equipment.

Analyze test data.



DATE 715.11\G

ME TO O. INFORMATIN DP.= rflinS USED TFAITET1 1171A1S

Follow manufacturer's

specifications.

Apply electrical :heory.

Apply electron theory.

Obserre functioning

ecuipiEnt for defects.



nusnua ELEMONICS

(Identified Trade Tasks or Information)
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DATE CRI

TRADE TASK OR flTI COMM MODS USED WING mom um

SAFETY

Provide first aid'to

victims of elec:rical

shock, chemical and

electrical mns, solvent

poisoning, etc.

Exercise care in using

and storing inflammkles

and combustibles.

Provide adecuate venti-

lation when using

solvents.



DATE TEACHING

1TADE TASK OR INFORMATION COMPLEED METFODS USED EACHING MATERIALS USED

Provide appropriate

safety precautions to

prevent injury to one-

self 'and o:iers as

equipent undergoes

operadts, testing,

and maintenance,

° Identify fire extin-

quishers and their uses

Operate fire ex:in-

guishers.

Recognize safe and un-

safe areas--avoid areas

of possihle danger.

Recognize safe and un-

safe rethods or prac-

tices--avoid those

31



which my be dangerous.

Select appropriate

clothing and safety

apparel.

Pnrcise care in handling

and using testing/ireasur-

ing instruments.

Exercise care in handling

and using hand and ner

tools.

Recognize and report un-

safe conditions to impe-

diate supervisor.

3orrect unsafe condi-

tions of :ools and

tesOnsuring instru-

ments.



DATE

TRADE TASK OR HOPEION COMP

Follow federal occupa-

tiona1 safety laws're-

latinq to inclustrial

electronics occupations,

COMMUNICATION REIS

Exercise cogetent com-

munication skill wi..1

supervisors and fellow

, workers,

Exercise proper use of

telepone communi-

cations.

Prepare equiTent oper-

ation reports.

Prepare equipment de-

WING

METHODS USTD

33
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fect/repair reports,

Keep records specified

by employer,

JOB RELATIONS

Establish and main:ain

a high play of per-

sonal wurkmanship.

(.4

'I Practice a pleasant

attitude toward iiper-

visors and fellow

workers.

Apply concepts of mod

dress and grocning,

Pe punctual,



DA

TRADE TO OR INFOP1AT1 CCMPLETFD METHODS USED TEACHING MATFRIALS UST

Work with rnihirallin ke-
diate supervision.

Keep facilities clean

and orderly.

Develop and follow

work plans or schedules.

Understand and follow

through on instructions

or directions.

LABOR AND MO%

REPAIR EMELT

Question equipment

operator atout per-

formance of equipment.



Estinate tine and per-

sonnel neeN to Ccm-

plete

Estimate replacement/re-

pair costs.

EsEmate total costs of

job.

ECTICE FIFITNIC

DPAWITS, smnts,

DTAGNY

Possess and utilize

fundamentals of or-

te'oTphic projectipns

11(1 ) ictorthl drawings.

Make shmle 1.ree-harJci

s!,:etchPs.

'3 6



DATE TEEN

TRADE TASX OR MOTION NEED ENCOS USED

Draw elenrical and

electronic symbols,

Iderily electrical alt

electronic symbols.

Interpret wiring and

w schematic diagrams,

EMUS

Solve problems using

basic mathematics,

Apply algebr(

functions.

Utilize basic

trigonometry.

BASIC CEMISTRY

r
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Recognize types of

corrosion.

Identify causes of

corroion.

Eanate sources of

corrosion.

Know and utilize laws

of combustion.

BASIC PFYSICS

Lpply principles of

mechanical advantage.

Apply principles re-

lating to specific heat,

38



TN TASK OR INTRKATIT

Apply princi[les re-

lating to latent heat.

aAsIc THEINODYTECS

Analyze effects of tem-

perature in and around

equiTent.
w

Analyze effects of

various collants on

circuit parts and cor-

ponents.

Analyze effects of

induction heating on

circuit/equipment parts.

ELETRICTITY

Understand and use fund-

DATE TEACHING

MEE METHODS USFD nAGum !VERDE US

39



amoIntals pf,electric-

ity- -their practical

application an se in-

cluding:

DC circuits

AC circuits

CC machines

AC machines

polyphae transformers

synchoronous'tchines

magnetic circuits

OM' Law
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ME TASK CR WORM

Kirchoff's icT4

mats

Understand and use fund-

amentals of electronics--

their practical.apP.

plication and use in-

cluding:

vacuum :uhes

gas filled tubes

semi-conductors

filter circuits

per supplies

DATE TRIM
MEM WM USED MEG MMUS USED



amplifiers

magnetic aglifiers

feed-back controls

oscillator circuits

!swim

Select proper lubricants.

=MIL
Understand and use .he

theory and structure of

equigrent rrechanism

including:

motors

timers



DATE TEAM%

TRADE TASK OR INFORMATION COMPLETED !MS USED TEACHM MATERIALS USED

solenoids

heating elect:merits and

burners

fans and blcwers

h Know and utilize the

theory and operation of

equipment controls in-

cluding:

timers

motor sp;i controls

switches



ecticn

ontrol

ontrols

valves

alves

LS

wise fund-

letic

practical

i use in-

ili



DATE mai%

TREE TASK OR MIMI ME MOM USED
osimpw11

DC contactors and re-

lays

contactors and re-

la 7)

)ontrol circuits

AC control circuits

construction of con-

trol panel&

ROM CCNTROLS

Nerstand and use fund-

rentals of electronic

controls, their prac-

tical application, and 4.0

MUG MN= USED



use 'ncluding:

timing circuits

photcelectric devices

electronic control of

resistance welders

electronic oontrol of

rotc 3 and generators

.7raton 7otor controls

SCR motor carols

saturable reactors

sequential ooerations

error erection

devices

4 3



DM TEACHING

TRADE TASK OR IIENTICW COMPLETED MENDS USED TEACH% MATERIALS USED
1=111w1=11.1MMI.N.

switching circuits

MST AND EPSUP31G EQUIP-

MENT

Use and maintain:

VOM

VTVM

aniorok

watleter

continuity checker

test lamp

47



pyromeer

grid-dip Feter

temperature recorder

digital rultimter

battery tester

oscilloscope

capecLance checker

resis.ance decade box

transistor analyzer

tuhe tester

PF 7'.14na1 generator

audio signal gen-

erator

48



TRADE USX OR INFORIATiON

DA7

METED

TEACHING

METHODS USED TEAMIG TERIALS USE)

signal tracer

PC bridge and RCL

ccuparator

sine/square wave

generator

fet tester

hi-voltage test probe

combination audio and

PF sic-nal generator

pier supplies

coil s

tester

lo /tic- turns



frequency mete

megohmeter

electroniC tac

SPECIAL TOOLS AN
TERIALS

Identify and prc
use:

fuse puller

soldering aids

de-soldering a

soldering heat

electronic pli

relay service



TEACHING
METHODS US11.) TFACHTNG MATERIALS USED
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DATE liFAHMG

TPADE TASK OR INFORMATION COMPLETED METHODS USED TOG MATERIALS USED

Analyze test data.

Follow manufacturer's

specification.

Apply electrical theory.

Apply electron theory.

'serve functioning

equipnent for defects.

Interpret and utilize

drawing, specifications,

manufacturer's cat-

alogues, service manuals,



scbematics and handbooks.

Perform maintenance

accordinc to Federal,

State, and Docal elec-

trical codes.

Install conduit and re-

lazed hardware.

Pull electrical wiring.

Use and raintain strip-

ping table.

UI
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Appendh B
One of the most important parts of any trade and industrial

education course is a safety program. The following form is recommended
for use in courses of 4'lis type.

SAMPLE
TRADE AND INDUSTRIAL EDUCATION

INJURY REPORT*

Student injured D'ie

Shop in which accident occurred

Instructor in charge

Nature of injury

Time

First aid administered

By whom?

Cause of injurv

Could injury have been prevented? How?

Action taken or recommendations made to prevent recurrence

Remarks:

Witnesses:

Signed
(Person making report)

Names
and
Addresses

*Complete in Duplicate
File one copy in office 5 9
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