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ABSTRACT . _
This section describes the first of a three part

curriculua in trade electricity-electronics (each part is described
in a separate volume). It presents a unit of 6 to 10 weeks duration
which develops only those competencies necessary to all electricity
or electronics employment. A flow chart indicates how an individual
student's program car be arranged within, or across, the three
curriculum areas. This section is divided into eight units:
Orientation, Electrons as Charge Carriers, Circuit Component
Identification, Basic Laws; Circuit Concepts, Magnetism, Batteries,
Introductlon to AC Principles, Use of Test Equipment, Fundamwental
Skills, Hand and Power Tools, Circuit Drawings, and Recordkeeping.
The units are organized im a three-column format: Content,
objectives, and teaching suggestions, with & resource list and
suggested egu;pnent l1ist appended. The first column, Content,
consists of items of instruction; the second column, Objectives,
states in performance terms the student achievement which must result
from the item of instruction; the third column, Teaching Suggestions,
presents a variety of methods by which the content may be taught.
Following the eight units is a listing of only the tools and
equipment considered essential to properly instruct a class-group of

"20 students .in basic electrzc;ty. A sample course-of study for this

section of basic electricity is also provided, intended as an aid to
creating the syllabus-based course of study, and tailored to local
conditions. Content outlines for Section II and III of the currlcnlun

are included. (HD)
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In 1972 ‘an experimental syllabus for 2 core course in trade electricity-electronics was distributed to
the field. Feedback from teachers and administrators, individually and through workshops, provided desired
recomendations for revision. In August 1974, a committee consisting of teachers of the subject, Blake Bayly
of Albany-Schenectady-Schoharie BOCES, Roy Bloom of Nasseu BOCES, and Edward Chauvin of Dutchess BOCES, met
with Joseph J. Messier, Associate in Vocational Curriculum, and Charles A. Stebbins, Assoclate in Industrial
Education, to effect changes in the cumculum. A three-section, el even-module content outlme Was produced.

At a subsequent meeting of the Directors, Divisiong of Curriculum Development, 0ccupatlona1 Education
instruction, and Occupational Education Supérvision, the Chief of the Bureau of Trade and Technical Education,
and the Supervisor of the then Vocational Curriculum Unit, it was decided to develop the confént outline
through grants to selected local education agencies, A proposal submitted by Orange County BOCES, acting as
agent for Grange, Rockland, and Ulster BOCES, to develop a syllabus and sample course of study for the basic
electricity section of the content outline, was accepted. .

“In January 1975, Harold Dworetzky, Curriculum Coordinator, Orange BOCES, assembled a deve10pment team
consisting of trade electricity-electronics teachers Irving Fox and Frank Perez of Orangs BOCES, and Parker
" Black and Leo Rozman of Ulster BOCES, Under Mr. Dworetzky's supervisicn, and gemeral guidance of Mr., Messier,
the project manager, a first draft of the curriculum was prepared, The draft was reviewed by Mr, Messier and
Mr. Stebbins, and revision effected through Mr. Dworetzky, A final draft became this Seetion I - Basie
EZectricity of the Syllabug in dee Blectrieity-Electronics. | ,

" Grants to local agencies to develop modules of the remaining two sections have been, and w111 be, made,
Distribution of Seetion II = Tradz Electricity, and Section III - Trade Electronios, will be initiated as
each section is completed.

0. Earl Hay, Chzef
Bureay of Oceupational and Career Currieulum

Gordon E. Van Hooft, Director
Diviaion of Curriculun Development e e

EKC iii

Aruitoxt provided by Eic:



iv

T0 THE TEACHER

The Syllabus in Prads Electricity-Electronics is a new, highly flexible curriculun organized in
- three parts: Seetion I — Bagie Electricity, Seetion IT ~ Mrade Electricity, and Saetion III -
Trade Flectronics, -

Section I — Bagie Elactwieity is a unit of 6 to 10 weeks duration which develops only those
competencies necessary to all electricity or electronics employnent. Each student must POSSess
 those conpetencies before choosing the specialty areas of electricity or electronics for continied
study. Section II ~ Trade Electricity, and Section IIT ~Tvade Eleotronies‘consist of several
nodules each of specialized study, The chart on page iii indicates how an individual student's
progran can be arranged within these areas or, in certain cases, across them.

To obtain course credit the student must attain the objectives of Busic Plectricity and ong
or nore of the specialty nodules, No credit should be granted for Baste Electricity alone, since
by itself it does not provide entry-level skills, A maximm of two credits nay be granted for one
year of 160 teaching days of 2% hours each, To such academic years of study of trade electricity-
electronics will satisfy the requirenents for a Group IT sequence as outlined in The Secondary
School. Curvieulun of Bew York State ~ A Bandbook for Advinistrators.

Mhen a local progran of instruction conforns to this syllabus, approval to grant State credit
is presuned. (nly where there is reason to adopt a nonconforning, course of study must copy of the
course be subnitted to the Bureau of Oecupational and Caveer Currieulin tovard specific approval,

farl G, Benenati, Chief .
Bureau of Trade and Tec}mical Bducation

Jouglas T, Ada%son, Director | o
Digion-of Oecupational-Edueation Tnstrustion ~—
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-. USING THE SYLLABUS

The syllabus consists of three separate volumes, which should </;:ollected in a ring-binder when received,
This section should be naintained as a unit, while Section IT — Trade Electricity, and Seetion IIT — Trade
— ~—Eleotronice- consist of specialization module _options which should be separated and rearranged, Modules pertaining
to job instruction not offered or nininally covered by the local program should-be placed-benesth pertinent—. .
nodules, for reference or possible future inclusion. The teacher and the curriculum specialist, guided by the
local advisory committees, should then develop a locally-effective course of study, using the syllabus as a
foundation —~ but never as walls or ceiling. :

The syllabus' sections are divided into units, each of which presents one instructior sl concern as expressed
+ by a unit perfornance objective. The units are organized in a three-colum format: ‘content, objectives, and
—~——teaching suggestions, with a resource list and suggested equipment list appended. The first column, CONTENT,
consists of items of instruction — again in a logical, though not necessarily teaching, sequence, The second
colunn, OBJECTIVES, states in perfornance terms the student achievement which must result from the item of
instruction, The third colum, TEACKING SUGGESTIONS, presents a variety of methods by which the content may
be taught, all intended to stimlate the teacher's ingenuity rather than to be prescriptive.

A local education agency which wishes to grant State credit should keep on file a course of study, based: on
this syllabus, prepared by the teacher(s) of the offered course(s) in trade electricity-electronics, The first
step in this development is to becone familiar with the syllabus' content colum, adding any items needed for
‘local effectiveness, or, for the specialization sections, deleting that which is not pertinent to local needs,
The second step is to realign the content items into & teaching progression tailored to student and teacher
characteristics. The third step is to write clear concise perfornance objectives for each instructional iten,
‘The final step is to write tpntative methods of teaching the content items — tentative, because the "best"

+ method of teaching any item depends upon the student being taught at a given moment! The resulting course of
study is the teacher's set of specifications for effective instruction, AS in the trade, however, the "specs"
aren't enough — schematic and wiring diagraus are needed. The curriculum equivalent of these diagrans is the
lesson plan. Hhile the course of study is a semistatic docunent, needing revision as course content changes,
each teacher must constantly rewrite lesson plans to take ‘advantage of his everincreasing knowledge of the
strengths and weaknesses of each student, and professional understanding of how best to present the instructions’
content, ’

A sample course of study for Seetion I — Bagic Electrieity is provided. It is a aample course; one of an
infinite number of ways in which the syllabus can be developed, .Inclusion of this eaample in this syllabus
‘should not be construed as provision of a State course of study which can be merely adopted by every local
progran. It is provided only as an aid to creating the syllabus-based course of study, tailored to local
corditions, which is a key to effective occupational education,

Aruitoxt provided by Eic:
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- SILLABS IN TRAE ELECRICITVELECTRONES
BASIC ELECTRICITY ' | | | T I ORTERTRTION -~

Upon completion of this unit the studest will
be able to identify the safe genéral work
practices, and the employnent opportunities,
of the electrical-electronics field,

CONTENT - ORJECTIVES C TRKHING SIGGESTIO

General Safety o The student should be able to: - -

List and perform all functions  Develep procedures .list.
"o Accident Prevention necessary for maintaining a safe ig
| - school shop. Use life examples of need for geod -
- = Geod Housekeeping o _ - hcmsekeepmg practices. o
. SHop and Industey . . . --~‘----Umon mformatmn sheets S—
procedures |

Safety posters fron mdustry. ,A
Safety films, o

Guest speakers fron mdustry and
- otigr local organizations; e.g., .-
S - Fire Departnent, State Safety |
) S S Inspector, -

. Safety orientation should be as
. . brief as-effectiveness permits,
-\ since safefy instruction will b6 -
o ~an inherent paut of every subsequent
. unit, as it is taught, o

. N R




- Personal Apparel

. State reasons why specific types Documented examples; 6.g., news-
", Shop requirenents of clothing and jewelry may be paper clippings, magazine articles,
- | ~ hazardous, - ' C
Prohibited clothing | |
Jwelyy - '
\ OSHA requirements State” applicaﬁfle OSHA require-
| : nents,
————-—Safety_Eun.pmenL Identify all in-shop safety equip- Prototype equipment. |
\ | ment, state the reason for each — -
. Shop requirements item and the method of mamtenance\ Newspaper clippings. 4
M o of-eache N ' |
Safety glasses - g - \Narrative stories; -
,  Bump helnet : | | - Films,
Gloves - Posters.
Safety belt S
.t ’
Screens . : I ) -
. (urtains | 5
- Proper Use of Equ1pment o list the general safe lép'e‘rating " Tool display,
» and Tools . procedures common to the use of . . |
: - equipment and tools. - Equipment display,
Co Denonstrate safe operation of

 equipnent and tools,

" List of general safety procedures,




CONTENT | COOETNES . TEAHDNG SIGESTION

- Pr&per Use of Chemicals | The siudent should be able to:

and Solvents List types of chemicals and sol- Read sample instructions carefully,
' - vents and describe their uses,  emphasizing important points,
. Instructions as a guide 1 R »
- to proper use- = Identify precautions to be taken, Safety posters,
. Protection of skin and - o Safety filns,
eyes

Newspaper c11pp1ngs

____Momgmu&mﬁqmps_ —nmmmmmuhwm_m

ment ~ moving and lifting sample objects.
Posters,
» Proper body positions for o
likftin‘g and moving . Guest speakers (e.g,, Cowncil on
B | : | Safety),
. Leverage advantages *
| Information sheet,
- ladder Safety dentify verious types of ladder,  Filns,
- list the basic rules of ladder . o
. Laddertypes -~ - safety, and demonstrate proper . ' Two-man use,
. Proper use of esch type | | Posting of signs, -
- P . | SR |
settin'g',‘._up.and-_remv_ing . | - Teacher. denonstration, ”
T z ‘Supervised student practice,
- Horseplay | ¢ State "Do Nots" of shop safety Safety poste‘rs.‘ |
S - in regard to horseplay. | - , ,
. Hazards ' S ~ Safety list displayed, . .

21




o Electrical Shock

© = (auses

\

. “Carelessness

. Rules violations

- Effects

. Injury

v Death

- Preventi‘oﬁ'
. Shop procedure
+ Industry procedure

- First-Aid

o Fire

~ Causes .

. Spontaneous ‘Combustion

+ Unsafe conditions

Identify the common causes and
effects of electrical shock.

¢

Identify and demonstrate elec-
trical accident prevention pro-
cedures,

Identify ‘and demonstrate elec-

trical shock first-aid procedures.

.
K

{

* List and describe causes. and
effects of fires in shop and

1ndustry

- Narrate stories of electrical
- shock and its effects,

Newspaper, bulletin board,
Speakers from related fields.

Itenize shock effect on body,

Develop student-oriented safety
progran,

Discuss OSHA requirements,™

Demonstration of, and student

participation in, rescue techniques.

Power company safety man as guest
speaker and trainer,

“Safety posters.

Safety filns,

Demenstrate under controlled condi-

tions,

s

p

L

oty
!



N OMECTIVES  TEACHUNG SUGGESHIONS
.j. : K 'y ‘_Y\M | ‘ 1 .
"= Effects . . . . T~ [Enphasize the cost factor,

' Life, property, and job

3 . N ' . \\ , . .
. | IOSS . . . . | oo /\
' . . o 't{} .l' ". ; , . !

~ Extinguishers ,‘ The student should be able to: * R o
| ‘ List the classes of eXfinguisher . Demonstrate correct extinguisher
» Classification | and describe. the burning materials  use on different types of simulated
on which each is used. “« " shop fires (outdoors) — Use Fire
. Use o "~ ‘Department persomnel if required.
;locatin | . | | . S
. . . ' ’ . ‘ i o . C
+ Maintenance T X L
B - , :
Enployment Market
o Career Opportunities Discuss the broad-range of career - - Representatives from industry,
‘. | opportunities in the electricity- 7 . S
' electromcs field. . . Government publications,
_ - ‘ | o - Newspgp‘ér'want s, /
) . Bulletin boad,
o "Apprenticeship Progran$ Identify entty requirements and Govemment'"publications.
: ' benefits of apprenuceshxp o -
\ I progran, - Iniof publications,. . ' -

. | . Mnagenent publications, .
| \ o | o - Guest Speakes: 2
UL BN | R N
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- BASIC ELECTRICITY | > NIT II: ELECTRONS AS CHARGE CARRIERS
i Upon Completion of 9% wit the studen, will
be able to properly list and identify the
s : nature Of the electron within the atom, and.
/ ' its r0le as g charge carrier in static and

dynaic States :
dpie sty
N TEACHING SUGGESTIONS -

R . t )
"~ Eloctrons Withis W5

o Particle Natur? . Mtger g §%udent, ehould be,‘dbie to:

W - Identify the nost common particles Project a transparency Of the solar
| of mtter, * " systen. | |
. o Atomic Structuf” | Identify the atomic sgructui'e and . Project a transparency of atoni
: - forces found within the atom, structure,
0 '-Atom'ic Diuensiaf’s g Identify the relative mass-,, ‘\qaight, , |
- -+ and charges of the most comon
- Sub-atomic particles. - ”
Static Charges |
o Electrification - Describe the three method\s of I1lustrate the three methods of
L | electrifying a neutral body, © slectrifying a neutral body, o
o Electrostatic pields Describe an electrostatic field, - [lustrate the electrostatic field, -
o Lans of ElegtrofH 1% . Doscribe the lois of electro-  Denonstrate,the laus.of.electroe-un.rs
S /14 (S S statics (Pith balls, electroscope).

E—l
0 s
. L in
yt
et
W

. ’ . .. a0 , ) :
-’ i - N )
‘ ‘ " . 'y " ;
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CONTENT | 0BJECTIVES |  TEACHING.SUGGESTIONS
" Dynamic Charges , A
o Methods of Genemating The student should be able to:
Dynanmic Charges ~ Describe the transfer of elec- Use "falling dominoes" as a simile,

trical energy.

- s

0 _Conductors, Semicondug:qt,cn‘_s,.,u_..__._u,u_u_‘_Statc:d.the.Jmmh;a:r_ofl_ualeilce~

_—EroJecH-transparency-of—mtermi_
and Insulators electrons in conductors, semi-. ©  and 1ts valence electzons, repre-
| .. conductors, and insulators, sentmg each classification,
- Valence ¢lectrons _ o | o ‘

< Identify samples of common con- :
‘ ~ ductors an. insulators, .
ﬁ ,
, |
) \': “'i
-l i
L g
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" BASIC ELECTRICITY

ONIT HII:  CIRCUIT COMPONENT IDENTIFICATION

Upon compltion of this wit, the studemt vill -

' be able to coﬁectly identify basic circuit
~ components in relation to each iten of the -
\mit's content, o i "
! "
| CONTENT . ONJECTIVES .+ TEACHING SUGGESTIONS
" Soumees of B The studont should be dble to B

. Chemical

o Mechanical

Heat.

o ligkt

o Pressure

Controls

- . R
v ] o s o AT el et A o] e e

List and describe sources of* ENF
- and state an application for
each, | |

- Explain how a control affects
a circuit,

Explain the transfer of energy * .

~ from source to load,

| Demonstrate controls and their

Demonstrate practical concepts of
EWF from the 11sted sources.

Films

0verhead transparencies.

applications,

R

e o e
Inforilation sheets: ™
. ) h;\;'/ . v

Dencnstrate the relationship of
loads in thasﬁucmt. |

R O R N IR e I S R 0w
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i CONTENT

TEACHING SUGGESTIONS
# B "'@ercurrentfnevices |

o . Circuit Breakers’

"o Puses

Describe the purpose of circuit -
breakers and fuses,

~ Identify a circuit breaker and
& fuse,

Demonstrate the function of & cir-
cuit breaker using a see-through

.‘ type. Ef:

Show samples of_nanouu;zpe_fusesr_#

o Color-Coded Resistors

Select, by color code, resistors

of indicated resistive valuss,

Select, by color code, resistors
of specific tolerances,

 Color code wall charts and 1nfor-
- mation shebts.

| Emphasize that the color code does

v

not identify the type of components. i

EIA systen of color codmg. ‘T ‘f;

4
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BASIC ELECTRICITY - INIT IV: BASIC LAKS.

]

S Upon comletion of this wit the student will
- beable to define, and apply in simle eir-
C . cuits, Ohm'}s, Kirchoff's, and Watt's laws,

TN " OBJECTIVES o TEACHDG SUGGESTIONS
- - Ohn's
o Define £, I,R * The student Wad e abls 4o P
L | Define E, 1, and R, state the Problem solving.
- o IsEfR; Eal.R; R<E/1 .- three fdrms of Ohn's Lav, and o o 2
o o solve simple.problens using * Dynamic demomstration of simple. -
gach form, | - circuits, with calculstions veri.
L . fledby measurements. |
‘ Overad transparenc1es.
Ohm's Law wheel or triangle, |
»
Kirchoff's

y Voltagy Laws B State the voltage and current  Problen s solvmg/ o
v ¥ lavs, and solve simple problems . - ) | E

o Current Laws - mvolvmg the1r use, | Dynamc demonst atlon of simple -
| PR - ‘ v ccireudts, with leulations veri-
| fied by messureents, '
\ " 9?1?3!‘.9“ trasparencis,




CONTENT

Watt's

o Definition of Pover

2
o N2l ol e

Full Tt Provided by ERIC.

ERIC

,-—”"\__: e

OBJECTIVES

e 8tudent should be abls to:
Defing yattage, state the thres
forms of yatt's Law, and solve

.: simple problemsusing each fomn, '

~—,

-

.
i

!

\.

Problen solying, |

Dynanic tranSparenéies.

ebrenne,

Overhead transpatencies

TEACHING SUGGESTIONS

v

e e« T

e




BASIC ELECTRICITY

o ORIECTIVES

a

WNIT V:  CIRCUIT CONCEPTS

Upon coupletion of this wit, the student urll ~ o
be able to apply the underlymg theories and - -

technical ififornation to construction of b

simple circuits,

Series Circuits

o

* Parallel Gireuits

The student should be abZe to:

Denonstrate the single path of
the cireyit,

Denonstrate that current in the
circuit is constant throughout
the crrcurt

 Translate Kirchoff's law of

voltages into truthful equations,

.-

List and explain the ftmdenental

characteristics of a parallel

circuit.

Denonstrate application of Oha's,
Law to parallel circuits,

Design 3 simple parallel circuit
. Which will meet specified requrre-
ments. |

‘ chalkboard e &

. ‘Overhead' trensparen'ciesp ‘

, tions.

Overhead t'raneperencleb'. \

Set up actual crrcurt demonstratrons. e

Solve sample equetron problems on |

Set up ectual errcurt demonstra- N

Solve oample equetron problems on |
chalkboard, -

T Y e T e peprewrers




coNTiNT |

et
Series-Paralle] CiP" S

ﬁngrgy Sources i G”mblnation

‘ \ Batteries

OBJECTIVES

\ s s o b e
Detérnine and.verify experimentally,
the laws concevning resistance,
voltage, and current in a series-
paralle] circuit.

i

3\Défine battery as a source of
electrical energy.

“List and identify types of bat-
teries,

Determing the voltage conbinations
which resylt from connecting dry
cells in series and in parallel,

U

TEACHING SUGGESTIONS

Overhead transpavencies.

Set”up,gctual circuit demonstrations,

Solve sample equation problems on
chalkboard, ;

.Use posters and overhesd trans-
parencies to show how 8 simple dry
«cell is constructed,

Obtainfkits‘and have students con-
struct, test, and use batteries,

+ Demonstrate batteries in series,

parallel, and series-paralle] con-
nections,

m

5

o ———— i
e e T e e -
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WS nemem. | T s vem

Upon comletion of this wit the student will o
~ be able to identify and explain nagnetisn
85 a field of force,

CONTENT o oonacrrvos 3 | TEACHING SUGGESTIONS

. The student should be able e | e
Describe and explain the behavior Euphasize terminology.
known as the "Law of Poles" (Gil-

| Magnetic Theory

bert). . R , 'Relate back to structure of na}ter._

| Explain the nolecolar thoory of Overhead transparencios and filos. g
msgnetism, o i

* Pernanent Magnets | Identify noterials that nake up _Denonstrnto sﬁqolos of nernonent'

o pernanent magnets. - magrets; 1,e,, horseshog, bar, e

blocks, nametite, Alnico.

List uses of pernanent magnets,

f o Use netal shavings to show lines -
of fobce.- :
S %
Electronagnets __ Construct 8 simple electro- 3.4 -GppYd
| ’ f ‘nagnet. tion of solenoids, bolls. rolnys, o
-ad circuit ‘breakers, and expladn: -
‘5 ‘Explain Flenmg's right hand how oloctronagnotisn works ln each,
) ¢ ule, - ‘, , | .

Cite several uses of electro-
mmets. ‘ . \ et




CONTENT

.. Principles of Electric
i . Generators .

R

Prmcrples of Electric
", Motors

- Principles of Transforners

SN

© ONECTIVES

 The student should be able to: -
- Explain how voltage is generated

when & conductor is moved through
a magnetic field, or a magnel.:

field cuts 8 conductor.

List the similafities of an elec-

. tric generator and @ electrdc

motor,

Describe the principles of motor
actron.

Explam the prlncrples of induced
voltage, :

Hentify the ‘factrs effectrng
- maprltude of induced voltages;

i.e., number of tumms, strength
of mgnetrc field,

6

TEACHING SUGGESTIONS

Use a galvanometer to demnstrate

- generation of electricity through

magnetism- ’ //- 4

Denonstrate & mode] generator and

~ relate to preceding demonstrations,

Use magheis, loop- of wire, and
- current supply to construct an

electric motor and demonstrate
its action and principles,

Y

Have- students construct models of B

electric notors to study prin-
ciples of the electric motor, -

Display and operate various basic . B

ypes of transirmers and explain .

. their differences.

Relays

Correctly'define a relay a3
magnetically operated switch.

Lt examples of where relays

nsy be properly used, -

‘\a \\!
‘lﬁvc”,‘-l” .
S, ‘
1AV
ST A R

Display and deannstste different

types of relays and explain their‘

functions and -uses,

Filns,



- INIT VIT:  BATTERIES

e - . [
7 . : ' . AL D

Upon Eompletibn of this it the student wily

be sble to demonstrate knowledge of the care

- and use of batteries as a source of the EMF

secondary cells.

. project transparencies of bat-

tems. ,

" :that moves electrons na circu1t. o . o a
(NET OBJECTIVES TACHING SUCGESTIONS - -
" Types of Batteries The student should be able to: o | i‘g
e Identify primary cells and - Provide infornation sheets, and

Identify carbon-zmc, silver oxide,
nanganese oxide, and nercury cells
. 8s prinary cells.

Identify lead-acid and nickel-
cadniun construction as secondary
! cells,

Comstruction ”

N\ List the components and explain
4 the construction of a "dry" -

-, o Prinary cell -

Provide a dlspln’y_ of actual san-
DPlus of each type, |

" Construct "simple" cells with use

of: coins, blottmg paper, and.
salt solution; 8 lemon with ainc
nall and copper wn'e

Show' cut-away sections of cells to

cell.,

- Show cut- -away sections of cells in

circuit formation, (Obtain from
manuchtmer.) .

Have students construct cells from
kits, and test them for voltage and
current,




. Maintenance

"o Primry Gell

S o Storage Battery -

- Safety |

o Primary cell

8

L CONTENT

- o Storage Battery

OBJECTIVES N

The student ehould be able to.
List the components and explain
the construction of a typical
storage battery,

Explain "shelf-1ife" and
"local action,"

L Sov why andhw "local actton" -
o takes place. Discuss its effects. i _t:if

: Explain the term “speciflc - |

\‘ - graVIt}’."

~ Test s lead-actd battery to
B determne capacity.. |

4
S Accuretely charge 8 lead-acid
 battery and neasure the capacity
- of -8 fully charged 1ead-ec1d
| battery.

" Desceibe the"petent1e1 dmgerto |

oquipnent Tesulting from care-

Lessness in Ingpecting cells, f

S TEACHING SUGGESTIONS

e Demonstrate the cond1t19n of dry
-~ cells in various stages of physml |
| ‘detenoratton. [T

‘-:E"P““‘ the °peration of 3 eatfery
th&i!&I‘. o f: L t.

Dounstiats he proper method i .

Show damaged equtpmint resultmg i L
" fron "leaking" dr)' cells. L

IR

ST weme T

| D1sp1ay "see-through" model of Y

typical lead-acid storage battery,

Swa 2 disassonbled leadegeid

‘battery and explain the function

of the plates and Spamators.

gl et bt 10 battery
1n’tems of chergtng. Lo E

charging and testing 'y battery

-




0 Storage Battery

" vl
{‘..
l,
‘\l" t
4 ‘ \l\
}
by
N
-
\
Y
. i
\ )
e
N " .
o v !
o Y
oL
b
\ J

| end of the immediate area

Explain o dangers of over-
chargan‘g 4 storage battery,

“ List au safety ’preceutaons nleces-
saty. iy handlmg and storing the
~ acad “8ed in lead-acad batteries.

"Demsmte the Safo mthod of ,
- hingl lng battery aids, .

Desc the proper venting of
8 storage battery being charged,

\ Show the proper method of sterang

Demonstyate the effecta of battery
acids upon metals, clothing, 'wood,
and painted 'urfaces.

and handlang battery acad. o
Elnphasaze the imortance, of pro-

hibiting smoking, electrical dis-
charges; and Other fire near lead-

acid batteries being charged,
A 238




ComseEgman / o INITVIL: INTODICTION 0 AC PRDNCIPLE
Upon completion-of this unit the student will.
be able to explain’ and denonstrate the, -
, periodic reversal of the direction of - J
' rent ﬂow. |
7 o | ‘ £ B o v
CONTENT . 'OBJECTIVES L TEACHING SUGGESTIONS
S ) : ¥ | - . ' |
: . g ! ' s /
. . | : S , J
A Theory | B 0 / .
o Sine e Nwetudent should be able to: - |
- | .. "Definesa rotatrng vector, ¢ : Enplwotatmg vectar.
Des‘cnbe .tlr‘e,perrod of‘ oA ) Overheed transparencres.
~, ° Yoltage or current of sine wave = | LT
| ., form, s a functlon of 8 retat,rng |
L vester. |
o Frequency , ~ Define frequency | _Bxplarn frequency
—“—L.“v . a T ‘ o v C '
2 Explain the frequency of an o Use a basrc alternatrng current
* altemating current or volt- - gemerator ; to explain AS theory in
-age. o o temsiof srne Wavé. frequency and
‘ e o ‘gcycle, KRR g
Useran s ‘
— "’prcture" of a sine uave. »
o | o | | " . l. R - / z
- Voltage Values Use necessary fcrnulas to cal- | Explam and denonstrate the rela- o
o - culate the average voltage - tionship of the venous values. T
. Cvalue, R o g
")2 W . | o . ‘ ' R B ) ‘ o . // . o ,‘ : ,I ‘i ' | i




Use formulas necessary for finding
the effective value of an AC
‘voltage or current of sine wave
form. . '
Defi.ie and relate effective,
average, peak, and peak-to-peak
values.



- BASIC ELECTRICITY

TRV

Yoltmeter

o I

I
,

INIT IX: USE OF TEST EQUIPHENT

Upon completion of this unit the student will

be sble to use basic testing equipnent, .

\

- OBJECTIVES

\

The stdant should be ble to
Explain how a voltmeter is used

0 neasure potential betwesn two

points in & cireuit,

Define polarity as it relates to
use of the IC voltmeter.

Differentiate Detween the O °
voltneter and the AC voltmeter,

ki

Explain how an ameter i used to
measure the flow of current in
a cireuit,

Defize olarity s it relates to

TEACHING SUGRESTIONS. -

Denonstrate the relationship of
the voltmeter and pressure gauge,

Explam the terninolagy of deflec-
tmn and linearity,

Illustrate the technique of using -
a voltmeter by measurmd yolts in
a two-resistor serdes DO circuit,
Demonstrate using the large,
Repeat the preceding experment

but use an AC cizeuit,

Use the demonstrationn Teter,

|

Repeat the preceding experments,

- hut usmg the amter to neastre
 amperes n 8 DC cireuit,

Use the demonstratiep meter.

R~k

|

 double-side demonstration voltaeter,

LK



\

Ohmmeter

oM,

Continuiiy Testers

"

Describe the diffe:encéhbetween
AC ammeters and DC amnetérs,

Define nonlinear scale.

Demonstrate use of ohmmeter,

Describe the uses of V.0,

 Describe the proper and safe

use of the continuity tester.

Using the demonstration meter, set
up AC experiment with two Tesistors

in series and take current readings,
’

Demonstrate correct use of the ohn-

- meter gnd denonstration neter in
- the circuits used in the preceding

experiments,

Explain the logic and safety precau-
tions for use of all test equipuent,
Use overhead projector and trans-
parencies of meter mojement,

\

" Demonstrate the versatility of the

V.0M, as it relates to aforenen-
tioned meters,

Denonstrate several types of con-
tinuity testers; i.e., use of the
ohmneter, & dry-cell and bulb, a .
transforner and buzzer,

Show how students may comstruct -

- their omn continuity testers,

]




-~ Uporl completion of this unit the stdent will
+ - be able to identify the proper type und size
, of wire for & given spplication, and demon-
‘ strate suitable methods of interconnection
In electric-electronic ¢ircuits,

r b

TR JBECTOES NG SUGsTI
M. . The student ol bo ble tor | "
A Identify wire sizes with the sid ' Demomstrate the Aneriean ere gauge
o Heasurements . - - of a standard Amencan Wire gauge. system. -
"
o Caloulations o Calculaté vire sizes md their ~  Provide tables stating the capacity "
| . . © current carrying capacities, of conductors, as Tated by the
- Amacity - through the use of tables,  + National Electric Code.
- Kire size o - | f Using tables and wire gauge, denon-

strate selestion of the wire size
 required for a specified application,

. ‘ I
o Cutting, Stnppmg, c Demonstrate the proper nethod of Demonsirate the safe and proper use
Splicing, and (omecting -+ cutting and stripping wire, of the electnclan's knife,
. Denonstrate proper methods oﬁ ~ Demonstrats methods of makmg splices
splicing and makmg Jo1nts. | and jolnts in sizes 10 12, and 14
o AYG such gs:
Kestern Unicn
o Pigtai]
\ " o Tee Typ [
|  Fixture |

‘ Demonstrate she proper method of .;
- R S “handling aid using electrician's ,
59 e g 60




, » o o0ldering/Uesolaoring

U
' .
SEREE

o Taping

Insulation -

* Circuit Construction

0 Point-to-Point

o Harness Construction

o Cable _

Demomstrate correct solder1ng/
| desolderlng technlques. .

Visually identify rubber,
friction, and plasti¢ tapes,

dentiy the insulation typs
and voltage rating of selected
cables,

Describe various methods of point-
.~ to-point wiring'used in basie - -

¢lectrical and\electronlcs con-

: structlon

- Descrlbe basic harness1ng
.~ Tethods,

Describe various: types of cable,

\
\

 Demomstrate the proper pethods of

using the various sbldering tools,

Demonstrate solder types and uses,
and flux types and" uses,

Have the student solder the splices
made in the preceding suggestion,

Demonstrate the uses of various

tapes and discuss their character-
istics,

R A, B, W, N,

Display the types of insulation

and discuss their characteristics,

National Electric Code,

¢

[y

basic wiring,

'SmMemwhydeMHmnms?*

of basic hamesses.

Saple display and 111ustrat10ns

of - Nonmeta111c
 Metallic .. |
Transmission (Electronics)

: Explain the letterlng symbols. ; o

Samle display and 1llustrations of -

8

S

o



Upon comletion of this wnit the student will
be able to demonstrate safs and proper use

of basic hand and power tools used in elec- -
tricgl- e}ectronlc construction, ‘ |

.

CONTENT.. O GEmE * TEACKING SUGGESTIONS

. Mentification © 7 The student should be able’to: .
: - o ‘1dentify by name the basic tools - Demomstyate +ypes-of tools,
and equipnent used in the elec- - - |
trical industry, . fend out sheets with pictures of
' - © various tools, Have student iden-
tify each tool by msertmg the :
N correct tool name in space prov1ded \

Resource material,

| Industnal tool ;atalogues.

{
!

)t ) L o *m
- Selection and Use o " Identify the equipnent necessary ~*  Demonstrate the use of various
» - C to performa specified job " tools and equipnent,
Neintenance " Describe and perforn the required  Demomstrate the naintenance and

- procedures for naintaining tools upkeep of tools and equipnent,
and equipnent, .

Develop student: perated naintenance
and inspection methods and schedules, .




D |

List safe operating procedures
for tools and equipment, .

Denonstrate safe operating pro-

cedures,

Safety posters. o

tean,

Develop student:operated*safety

o




RS e Tt

BASIC ELECTRICITY

CONTENT

Type .

o Schematics

4

o Wiring Didgrams

4

Symbols

Interpretation

L

B

- ONIT XII: CIRCUIT DRAWINGS

Upon completion of this unit the student will
be able to identify and construct simple elec-
trical-electronic circuits from schematics and
from wiring diagrans. | \

OBJECTIVES / TEACHING SUGGESTIONS

S
I
[

The etudent should be able to: ,
Identiy simple drawings as either  Provide samples of eac’ type,
schematics or wiring diagrams, ‘
. Denonstrate the use and advantages
Prepare a schenatic or wiring dia-  of each type, and how each is pre-

gran of simple circuits, pared,
Identify the symbols common to Demonstrate by drawing a pictorisl
electricity-electronics. view of what each synbol represents,

Transfer inforation fron various - Deuonstrate samples, in mock-tp con-
‘drawings to the actual construc- struction, of the various phases of
tion of simple jobs, installations,

68:



BASIC ELECTRICITY

CONTENT

Parts Ordering

Material Lists

Billing

Inventories

E

r

RIC

Full Tt Provided by ERIC.

OBJECTIVES

The student should be able to:

Identify various forns and nethods

used in parts ordering,

Prepare accurate and complete
material lists,

Use various forns for preparing
billings.

Identify various inventory pro-
cedures by completing provided
forns,

WNIT XIII: RECORDKEEPING

Uﬁon completion of this unit the student will
be able to identify, and relate to, basic
recordkeeping procedures, |

TEACHING SUGGESTIONS

Provide copies of orders from
various shops and contractors,

&

Present & company's purchasing
agent as a visiting resource
person,

!

Provide copies of material lists
and daily work sheets,

Provide sample forms.

Provide sample forns.
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RESQURCE LIST

BOOKS

Teacher Reference -
beFrance. J, d. Electrical fundmentals. Englewood Cliffs, N. J, Prentice-Hall. 1969,
Grad, Bernard, Basic eZectromas, 3d ed. New York, McGraw-Hill, 1971
Jackson, H. W, Introducuo: t0 eleetric oiveuits; Sd ed Englewood Cliffs, N, J. Prentice- Hall, 1970
Kaufnan, Mf1ton & Wilson, J. A Basic electricity: theory & prastics, New York: McGrav- H111 1973,
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Tinbie, T. and others, bjesential of eZecim‘ciﬁ;. New York, Wiley. 1974,

Thar, Paul B, Bosic electricity, New York, MeGraw-Hill, 1968,
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‘ Herrick,‘C]yde. Hletronic assenbly techniques, wOburn," Massachusetts, Hickok, 1976.
Loper', Orla & Ahr, Arthur. Tntroduction to electriai‘ty § electronies, New fork, Delnar. 1975,
Lytell, Allan. 30" of electric notors and generators, Ind}anapolis. Sams, 1974, |
Mileaf, Harry. Electricity ne-seven. New York. Hayden, 1966,

Marcus, A. & Marcus, R, Basie electricity, Englewood Cliffs, N, J. Prentice-fall, 1974,

 PERIODICALS

Elecm'cal Conatmction & Maintenance. McGraw-Hill Inc,, P, 0. Box 510 , Hightstown, New Jersey 08520, |

E’Zecmmcs McGraw-Hﬂl Inc,, 1221 Avenue of the hoericas, New York, New York 10020
Eleetroni.cs Illustrated Fawcett Bu11d1ng, Greenwich, Comecticut 06830,

Electramc Servieing, Intertec PubhshmgyCorp., 1014 Wyandotte Street, Kansas City, Missouri 64105,

Electronie Tochnieian/Dealer, Harcourt; Brace, Jovanovich,‘ 757 Third Avenue, New York, New York 10017,

Popular Electronis, 434 South Wabash Avenue, Chicago, Illinois 60605,
Popular Seience, Boulder, Colorado 80313,

Radio-Eleetronies, Gernsback Publications, Inc,, 200 Park Avenue'South, New York, New York 10003,
P ‘

Sehool Shop. - 416 Longshore Drive, Amn Arbor, Michigan 48107,

Servicing, Howard W, Sans § Co., 4300 West 62 Street, Indianapolis, Indiana 46206,

FILYS
National Electncal Association, 470 Atlantic Avenue, Boston, Massachusetts 02210,
The electmczan |
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:\'~'Univervsity of llinois. Division of University Extension, , Champeign, I1linois 61620,

" B dlectrisity 1 qplied to electronic cantrol aystens; 15041,

 Hlaotrical cireutt failts; vef, B, 451358,

Pleetrieity: disteibution; vef. B., #60098,

n  Blgetricity ond magnetiom; ref, B,, #80834,

Electrieity: hov it ig generated; ref, B., #0136,
“ Ezeammy masurement #5800,

The electron o mtrodwtwn, $01901,

TRANSPARENCIES

Keuffel and Esser Company, Educatienal Audio Division, 300 Adams Street, Hoboken, New Jersey 07030

Altemating current (sineuave) = Denonstrates the novement of electrons periodically changing direction,

Aomic tructure = Acquaints students with the comon structure of most atons,
Dry cell ~ Terminology and construction ef the secondary cell.
Blactron, novenent; - Shovs electrons noving,

| Law of charges - Demomtretes how some objecfs are attracted or repelled. '

[tke poles repel and wnlike poles attract ~ Principle laws of magnetism,

| Mat'ter, moleeules, and atons = Successive overlays demomstrating the analogy between water and matter..

MoZecuZar theory of magnetwm Iilustrates one approach to the fundanental pr1nc1p1e of magnetism,

Ohm's law - Relationship between voltage, current, and resistance,

!

R



8 . Farallel cirauits - 1lustrates concepts associated njth parallel circuits,

| Parts of a cirouit = Familiarizes the students of elc;ctricity with the different parts of a circuit,
\ |

Series ctrouits - I1lustrates concepts associated with_ series circuits,

Inbalanee equae electrification - Excess and deficiency of electrons creates ions,

Texas A § M University, Vocational Instructional Services, F, E Box 182, College Station, Texas 77840

EZeatmaaZ fundamentals,

3-M Company. Business Products Division, 505 White Plains Road Tarrytown, New York 10591,

EZecmozty & eZectromcs. Overhead Transparency Masters, - | | | \

Clevide Corporation. Burgess Battery Division," Fréeport, Illinois 61032, o \
Parts of a dry cell, | | | . ,. |
EICO Electronic Insthunent Company, 131-01 39th Avenue, Flushing, New York 11352.
/ IRE-E4 electronie sqhema;ﬁic synbols, . - | | - |
Exide Sales. Automotive D:vision. Box 6266, Cleveland, Ohio 44101I.'
Farte and assembly of ¢ lead type storage batteny.
Thé automotive stonage batte.”y md eleetrical systen,

! . -
Graynatk Enterprises, Inc, P. 0, Box 54343, Los Angeles, Cal, 90054,

X,

Color code, 0
Electronie formilas,

8

Aruitea mm.- au:



Flectronio schematio ‘symbéle. - o

'r’

 Soldeving, " | |

‘ . S

S-tube radio, | o

' f' . /‘ “~ ,
R.C.A, Electronic Components and Devices, 415 So. Fifth Street, Harrison, New Jersey 07029, Y

Standaed wnit synbols for electronic enginoers,
" Sylvanid Electric Products, Inc. Emporium, Pa. 15834,
Equations based on Ohm's Iau,

\

CATALOS - ADIOVISIALS | - ]

Coronet Films,l Sales Denartment, 65 E. Southwater Street, Chicagt, I/ilinois 60607,

Edtzcators Progress Service, Randolph, Wisconsin 53956, Educators Guide to. Free Films.‘

General: Electric Conpany, Production and Distributitm Department, 570, Lexihgton Avg’nu’e, New York, New York 10022,
Central Motors Corp Public Relations Department Filn Libtary, General Motors 'ﬁuilding, Detroit, Michigah 18202,
Indiana University, Au:mnsual Center, Bloommgton, Indlana 47401

| Modern Talkmg Picture Service, 1212 Avenue of the Americas, New York New York 10003

Nationsl Audiovisual Center, Washington, D, C, 20013 A Catalog of Films and F11mstr1ps for Sale by the U, S

" Governnent, . C ,
. ) J ) ‘ 8

New York Telephone Company, Program Bure'au, Public Relations Department, c/o Local Office,
University of Michigan, Audiovisusl Education Center, Amn Arbor, Michigan 48103,
Wayne State University, Audiovisual Utilization Center, Detroit" Michigan 48202

79 Nestern Electnc, Public Relatmns Department 195 Broadway, New York New York 10007

r
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CATALOS - MATERIALS

Allied Radio Corporation
119 North Nestern Avenue
Chicago, Illinois 60680

" . bBrodhead Garrett Corporation
£ 4560 East Tlst Street
Clevaland, Chio 44105 :

Burstedn Applebee Company
: 1012 McGee Street .
i, Kanses City, Missouri 64106

" Eded Scientific,Comany
A 300 Edscorp Building
Barrington, New Jersey 08001

BICO Eloctroude Instrusent éom;my
131-01 39th Avenue
Flushing, New York 11352

“Gen Blectronics
57 ¥illoughby Straet -
Brooklyn, New York 11201

PUBLISHERS -

Bensiger, Bruce § Glencoe, Inc,
$701 Wilshire BIvd,
* Beverly Hills, California 9021}

Coodheart-¥{11cox Co., Ine.
125 Nest Taft Avenue |
South Hollend, Illinofs 60473

Hayden Book Cd;, Inc,
© o 116 Mest 14th Street
- ERICw York, New York 1001}

S

Graynark Enterprises, Inc. .
P. 0, Box 54343
Los Angeles, California 90054

Harrison R-dio Corpration
225 CGreenwich Street
New York, New York 10017

Harvey Radio Corporation
103 West 43d Street

* New York, New York 49022

Lafayette Radio Electronics
111 Jericho Tumnpike
Syosset, New York 11791

Radio Shack Corporation
130 Comonwealth Avanuy
Boston, Massachusetts 02117

Howard W, Sams § Co., Inc.

4300 Kest 624 Street ;
Indianapolis, Indiana 46206

WeGrau-Hi11 Book Company
1221 Avenue of the Americas
New York, New York 10020

Prentice-Hall Co. ‘
Educational Book Division -

Englewood CLifs, New Jersey 07632

L
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TOOLS, EQUIPMENT, AND MATERIALS

1iis Listing contains only the vools and equipment considersd essentiai to properly instruct a class-group
of 20 students in Basic Electrieity, Items essential to other modules of the trade electricity-electronics
progran, or useful but not essential to this nodule, are not inciuded, Items listed here which are also listed
for other nodules should not be duylicated in the school supply, unless the respective nodules are to be taught
soncurrently to different class-groups., Class-goups of more than 20 students will, of course, require a
corresponding increase in the quantities suggested.

T

1 set
1 set
1 set
1 set
3
5
5

10
5
]
1 set
] set

OO OO LN O s o

1 set
1 set
20
10

1 set
e
,EC 20

Full Tt Provided by ERIC.
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Bits; auger, 1/4 to 1 in,

Bits, drill, fractional

Bits; drill, number

Bits; speed, 3/8 to 1 in,

Bender; EMT, 1/2 in,

Rrace; ratchet

Center Punch

Compass; pocket type

Drill; portable electric, variable speed, reversikle, 3/8 in. capacity
Drill Press (optional)

Files; flat, assorted cut

Files; round, assorted cut

Fish Tape; 50 ft.

Fuse Puller; 0-200 amp., with safety grip
Grindev; 7 in, wheels

Hacksa'; 12 in, frame

Hamer; ball pein, 16 oz.

Hammer; curved claw, 16 oz,

Hanm.r, rip claw, 16 oz,

Hamaer; soft face

Hole Punches; 1/2 to 1% in,

Hole Punches; I to 3 in.

knife; electrician's:

Level; torpedo, 17 in,

Level; spirit, 2 in,

Nutdrivers

Pliers, diago ./ side cutter, with insulated handle, 6 in,
Pliers; lineman's, with insulated handle, 8 in,

36
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Pliers; needlenose, with insulated handle, § in,
Pliers; vise-grip type
Pliers; water pump, with insulated handle, 8% in,
Reamers . .

San; keyhole, 12 in,

Screwdrive. Fhillips #1

Screwdriver; Phillips #2

Screwdriver; standard, 4 in, x 1/8 in.
Screwdriver; standard, 4 in. x 1/4 in.

Snips; curved left

Suips . curved right

Snips; straight cut

Soldering Aid; point and fork

Soldering Aid; wirebrush and scraper

Soldering Gun; dual heat, 120 volt, 240 and 325 watt
Soldering Iron; electric, 120 volt, 110 watt
«Soldering Pencils; electric, 25 watt

Tool pouch; electrician's

Vise; machinist's, 4 in. capacity

Wirestripper; automatic

Wirestripper; insulates handle

Wrench; adjustable, 4 in.

Krench; adjustable, 6 in.

Amneter; 0 to 15-amp, .

Auneter; AC, bench panel, dusl scale 0 to 15-amps/0 to 5-ams
Continuity Tester; portable, battery type with buzzer and bulb

Continuity Tester; standard

Gelvancmeter

Choneter

Osci1loscope

Voltmster; pocket type, AC, 50 to 300-volts
Voltmeter; portable, 0 to 300-volts

7.0.4,; AC/DC .

3

8
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MEAS: "} ; EQU-PMENT

5 Gage; Standard American Wire
1 Micrometem 0. to 1 in.

10 Rule; steel, 12 in.

20 Rule; wood, zig-zag, 6 ft.

5 Tape Measure; 8 ft.

LAYOUT EQUIPMENT .

20 Scratch Awl

° 10 . Square; combination
10 ' Template; schematic, electrical
10 " Template; schematic, electronic

M’Isc.. EQUIPMENT

-.Ammeter; double-sided demonstration
Autotransformer, variable -
‘Battery Carrier
Belt; safety
Book; electrical code

. Bookcase; catalog, code book, manufacturers' data '
Charger; storage battery
Curtain
‘Display Case; project
Dominoes .
Dynamo; fractional hursepower generator
¥ . wo; fractional horsepower motor
“lu"t\-rmagnet
e 'e Pritective Device

ee:h ire thinguisher, Type A, Type B/C

’ ~s¢~Ald Kit; commercial

Genexritir; demonstration

20 pair, Gloves
20 : Helmet; sa’:ty

ere Assortment . Magnets, ‘horseshon, bar, block, and Alnico

‘ 1 Ohmmeter; demonstration

20 Photoelectric cell

TN
O bt et

3
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1 Power Supply; portable, DC, 0 to 24 volts/10 amps.
1 Projection screen; 60 in. minimum
1 Projector; combination filmstrip and 2 in. slide
1 Projector; overhead
1 Projector; soundf11m, 16 mm (ready availability)
20 Thermocouple Unit
1 " Transformer; isolation
1 Voltmeter; double-sided demonstration, AC/DC
1 V.0.M,; double-sidq} demonstration
5 Worksta .on; 4-perspn
3 Bench Test Consoles, equipped with:
. Ammeter; 0 to 15 amps. and 0 to 5 amps.
. Ohmmeter
. Voltmeter; 0 to 300-volts
. Low-Voltage Set-Up, including —
Bells and buzzers .
Variable transformer with taps from 4-volts to 24-volts .
Variac, 0 to 150-volts
4
MATERIAL
24 Balloon
60 Battery; dry cell, carbon zinc
- 4 Battery; lead-~-acid :
4 Battery; manganese alkaline
4 Battery; mercury
4 Battery; nickel cadmium
4 Battery; silver oxide
2 Battery; -torage, dis;.ay cut-away
Assortment Blueprints; various’
Assortment Circuit Breakers -«
2 Sl:aner; contact, with lubricant, 6 oz. spray can
60 < 1int mounting
20 vomb; rubber .
Assortment ~, rductor, various materials
20 ~mitrol; variable, 100-ohms
1 Cy11nder, plastic, with oalls to fit inside diameter
-4 pads Form; recordkeeping
Assortment Fuses; cartridge
Assortment Fuses; screw-ir, instant and delay
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|- Assortment Insulators, various materials

20 Light Socket; 3 volts/150 ma, with bulbs
4 Mat; rubber, 2 ft. x 2 ft. (storage batteries)
3 Motor; display cutaway
5 1bs Nails; zinc, 1% in.
24 Pith Ball :
. 20 each Resistor; 1-watt color-coded — 1-ohm, -10~0li3, 100-ohm, 150-ohm, 1,000-0ohm,
. ' 33,000-ohm, 1-megohm
5 Solder; 60/40, 16 ga., 1-1h rolls
5 Solder; Resir core, 16 ga., 1-1h rolls
* 5 cans -Soldering Paste
20 . Switch; on/off .
10 rolls Tape; friction
500 yds. Tape; lacing
“10 rolls Tape; plastic
10 rolls Tape; rubber
250 Ft. Wire; copper, 14 ga.
250 Ft. Wire; copper, 12 ga.
378 Ft. Wire; copper, 10 ga. ' 3
/2 rolls Wire; copper, 14/2 with ground
Assortment Outlet Boxes; switch plates; switches; Treceptacles; covers.
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SAPLE COURSE F STUDY

This sample course is included as an example of how the
syllabus night be developed locally. It 18 ot a sug-
gested State course of study! Each teacher mist develop
a syllahus-based course of study, selecting fornat,
content sequence, and activities calculated to be most
effective under specific local conditions,

BASIC ELECTRICITY UNIT I — ORIENTATI(
CONTENT ENABLING.OBJECTIVE STUDENT ACTIVITY TEACHER ACTIViTY
o COURSE ORGANIZATION  The student should be: |
(Syllabus Unit"1) | | ‘ g
~ Instructional Acquainted with the "Educa- Lecture, ‘followed by ques-
Goals tion for employment" nat.re tioning and discussion,

- Daily Rout.ne

-~ Evaluation

of the course, and with :ne
various jobs for which
the course prepares, -

Made aware of the behavior
patterns required between
beginning and end of the
school day.

Acquainted with the
criteria for evaluating
accomplishment, and with-
the forn used for
reporting, .

Provide student handbook
or handout sheets, Discuss
the provisions, including
why they are beneficial
and necessary,

Provide copies of the grad-

ing scale, Explain what

each symbol represents, and
how the individual's grade

is determined, 5{1



o FIRE PREVENTION
(Syllabus Unit'1)

- Causes

» FIRE PROCEDURE

- Extinguishing
Equipment

-~ Evacuation

ERIC

PPA Fuirmext provided by R

The student will be dble to:

List threr ommon causes of
fires in ..u00l shops and
in industry, and the
effects of such fires.

List the three classes of
fire, and describe the
vambustibles comprising
each, .

/
Identify with 100 percent
accuracy, the class of
any specified extinguisher.

Describe the method of
operation of each type

extinguisher,

Describe shop guidelines
for decision on "Report

First, or Fight First,"

Describe prescribed
evacuation routine,

-

T

[

View films and demonstra-
tions on fire safety,

Inspect the school shop,
Teporting observed viola-
tions to the teacher.

\

Classify a list of various
burning materials,

Classify pictures or
sketches of various
extinguishers,

Prepare a shop fioor plan,

indicating locations of

fire extinguishers, by

type.
\

List in sequence the "[o's
and Don'ts" in operating

spleific extinguishers,

Respond to hypothetical
discovery of fire while
alone, or while with a
partner,

Fire drills, )

"

Show safety films,

Perform carefully controlled

demonstrations,

" Stage "violations" of safe

shop conditions,

Describe the classes of fire,
explaining why there are
separate classes, .
S ‘)
Explain how a particular
extinguisher discharges its
contents, and How the agent
extinguishes by excluding-
oxygen and/or reducing tem-
perature below the material's
kindling point, -

Demonstrate, or'have the
Fire Departient demonstrate,
use of the various extin.
guishers, Enmphasizé safety,
and the undesirable side-.
effects of extinguiﬁiing
agents.

Describe conditions under
which the student should
attempt to extinguish a fire
before notifying, or while
notifying, the teacher cf its
Jexistence {'ocal regulations *
‘pemmitting),

4
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CONTENT CEWBLINGORECTIVE - STUANTACTMMITY - TEACNR ACTIVITY

|, ENPLOYMENT MARKET  The student uill be dble to:
(Syllabus-tnit 1)

- Career Opportunities  List four career oppor- Discussion, - Provide excerpts from indus-
S tunities in the electrical- try, union, and government
. Trade electronics industry. ‘ - publications, Discuss,
. Industrial ,
. Technical List two job titles in
. Sales each career area,
~ Employment Describe the current Survey the "want ads" for  Provide U, S. Department of
Opportunities opportunities in the items relating to the Labor forecasts. Compare
, electricity-electronics electricity-electronics with "want ads," Discuss.
. National field ~ national, _industry. '
» Regional regional, and local,
. Local
— Apprenticeship List five requirements for  Discuss apprentice program Provide materials from
entry into an apprentice-  with acquaintances who are union and government publi-
~ship progran, *union members, and with cations,
those who léarned the
Describe five benefits of  trade without fornal .  Have official of local
nembership in an appren- apprenticeship, “union discuss apprentice-
ticeship progran. | ship with class,

Class discussion of
apprentice programs and  Have graduated student,

apprenticeship, - presently serving appren-
' ticeship, talk with the -
class,
o GENERAL SAFETY
(Syllabus Unit 1)
~ Housekeeping " Perform to industrial Perforn the duties indi-  Emphasize the importance
standards, all the func-  cated on a provided - of maintaining a safe

. Procedure tions of maintaining a housekeeping checklist. shop on the bases of per-

9 1 ‘ safe shop environment, sonal benefit, concern for

| | others, and as a factor'in -
Eﬁﬁjﬂ , | Keeping a job, - 95

Full Tt Provided by ERIC.



Shop

Industry

~ Appare]
» Required

» Prohibited
» Unregulated

- Basic Tools and
Equipment

- Cﬁemicals

. Solvents

Explain the basis for dif-

ference #n school and
industzy requirements,

List applicable OSHA

requirements.‘J

List any special school
requirements,

Meet all standards of

~ Persond] apparel before

beginning work.

- Identify the basic tools
and equipnent of the trade

by name, and state the

 principal uses of each,

Describe accepted pro-
cedure and list any spe-
cific rules for safe and

 efficient use of basic

tools and equipment.

Demonstrate safe and proper
use of tools and equipment

in every instructional
procedure,

State the uses of any
comion trade chemical,

Evaluate the acceptabil-
ity of specific house-
keeping jobs., ‘

Evaluate the "safe-shop"

\ condition of the facili-

ties, with, and then
without, the aid of a
checklist,

- Match itens on a list of |

required or prohibited
apparel with a corres-
ponding list of job
hazards. |

-

Name tools and equipment
by labeling pictures or
sketches,

Select from tool room
stock any specified
basic tool or equipment.

. Select any specified

trade chemical from shop
stockroon,

: v
Rotate students through the

- position of safety inspector,

Discuss ~ one-to-one, and
in groups - the- student
safety”inspectors' evalua-

‘tion.

Maintain a file of newspaper
clippings of job accidents,
Miscuss causes and preven-

_ tions.

Emphasize industrial imple-
mentation of OSHA regula-
tions,

Displey a sample of each
tool and piece of equipnent
on a hoard bearing the name
of each,

Use anecdotes from personal
industrial experience tb
highlight hazards of unsafe
or improper procedures,

Maintain a file of student-
signed and dated safety
tests, which students must

pass before being allowed

to use tools and equipment,

~ Enphasize the importance of

accurately identifying any
substance before use,
Caution! Particularly

’45 *_.



o BN EMBLNG ORECTIE CTEACHER ACTIVTY .

- STUDENT ACTIVITY .
, Flwx The student will be able to:
.. Identify comon trade Match itens on a list of  emphasize the importance
, Other chemicals by odor, trade chemicals with a - of not {nhaling an uni-
’ -, corresp.nding list of - dentified - and possibly
Describe accepted pro-  * "hazardous characteristics, corrosive - substance
cedure in using trade when attempting odor
chenicals, and the pre- identification,
cautions necessary to | S
avoid undesirable side- Use news clippings and
effects, ‘personal industrial experi-
| ence to highlight the
Demonstrate proper pro- hazards of careless or
cedure in use of trade > improper use of trade
 Chemicals, chenicals,
Show films on chemicale
safety,
Maintain a file of student-
signed and dated tests on
safe and proper use of
trade chemicals, which
‘students must pass before
being allowed their use..,
- Horseplay List, prior to instruc- Each make a list of tén  Relate incidents from per-
tion, ten actions of unsafe or distracting sonal industriai experience -
horseplay which he regards  horseplay actions. Dis-  in whlch horseplay caused, -
as unsafe practices or as  cuss with classmates, or nearly caused, serious
distracting or disturbing damage or injury,
others.
- ladders Describe the various types  Match sketches or pictures Identify shop ladders by
- of ladder and the-uses of  of ladders with the cor-  type, indicating points
K - each, i rect iten from a list of - of identification,
o names. 09
08 - List the "Do's and'Don'ts" Relate "ladder" stories -
‘ of ladder safety, » fron industrial experience.
EKC

ullToxt Provided m
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- Lifting and Moving

‘o ELECTRICAL SHOCK
(Syllabus Unit 1)

- Causes

- Preventive Procedure-

. Iydustry

', School

Properly set up, use, and

remove each type ladder,

Demcnstrate proper pro-
cedures in 1ifting or
moving equipment and
naterials, |

Describe the anatomical
bases for the prescribed
procedures andP:he prob-
lems which may result
from improper procedure,

List three common causés
of electrical shock.

Describe three effects of

electrical shock on the
human body.

¢

Desonstrate safe ladder .
use,

. List the "Do's and Don'ts"

Deternine £rom provided

OSHA regulations sheets,
and describe in detail,

eight procedures required

to prevent electrical
shock in school and indus-
trial situations.

of 1ifting and moving
procedures and explain
why each is important,

Apply all rules of pro- -

cedure when 1ifting or
moving heavy or bulky
ftes, |
‘ {

Contribute to class dis-
cussion of electrical
shock - its nature, -
effects, and causes,

Complete a written test

concerning the causes of
electrical shock, and the
effects on the body in
terns of burns, uncor -
Sciousness and deatl.

List OSHA shock prevention
requirements,

‘List school shock preven-

tion regulations,

Note the similarity,

Enforce continual obser-

 Develop a student-oriented

vance of safe practice, °

Use visuals wherever pos-
sible, especially posters
at materials and equipnent
storage, which show correct
procedures.

Denonstrate, and aliays
personally observe, ‘proper

lifting and moving pro-~ |
cedures, "

Continually enforée student

observance of proper pro-
cedures,

Show safety.films.
Post newspaper clippings.

Relate happenings from
industrial experience.

‘Stiowilns on shagk preven-

tion,

safety program.

Drill students in OSHA

" procedures,




‘CONTENT

STUDENT ACTIVITY

TEACHER ACTIVITY - &

48

ENABLING OBJECTIVE
. Mummmwmmw' ‘ - , - ‘
-Fi;st-Ai@k " List the symptons of elec- "Study the American Red Perfect personal First- A;d o

trical“shock.'|

Describe the "Do's and
- Don'ts" of first-aid for
gle;trical shock., g

N . .
; Demcstrate two techniques
in adninistering standard
e . rocedures of first-aid
\ for electrical shock,
a
4
» /
02 | »

Cross First-Aid manual's

section on electrical

shock,

Practice First-Aid pro-

cedures on simulated
injured, ’

skills,

Obtain Red Cross certified d

. Fizst-Aid person to teach

shock procedures to the
class,

Maintain students'skills

‘ t?rphgh unscheduled peri-

ogic "shotk dri]ls,"
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i f BASIC ELECTRICITY \ T NI — NN S
, ﬂ Ny | | | |
ower Y Rl EIE  soan ACTIVITY " TEACHER ACTIVITY
WRE . The fudbnt will be cble to:
(Syllabus Unit 1) " |
- Uentification Deternine the mumerical  Use the Anevican Standard  Deponstrate use of the wire
' size of samples of f14, Hire gauge to deternine gauge,
#12, nnd 10 T copper sne of prov1ded samples, : | g o
wire, - L | i
- Cutting  Measure and :ut wire to Use rule and side cutters 'Be alert to student diffi- -
° - within #1/8-inch of @~ . to obtain lengths needed . culties in use of the mule,
. given Length, - for a planned construction, o,
5 | o Emphasize safety in use of
‘ .o L . ‘ ' - cutters, and handling w1re
o | - ends, .
~ Stripping " Renove lbmch of insula- Practlce stripping sal- " Project a tranSparency of
- tion with knife or vaged wire or short' pieces drawings of proper wire ‘
strlppers, without to attain skill, o prepagatlon S
nngmg or scoring the ‘ !
© wire! S
‘ . b . v . R .Q.. , o
~Comecting  ‘Connect given lengths of  Select and.install the  Use visuals and actual
’ #14 and #12 TW copper proper size wire muts. .  materials.in deponstrating
+ Kire nuts « Wire with wire nts, - these procedyres
'A' . Splices - .. Join given lengths of #14 Practice splices first on Emphasue the mportance of .
, | 412, and #10 TW copper ©  spall lengths, ther on joining "clean® Wire,
. Mire with Tee Tap, Pigtail, "circuit mock-ups, ) ' S
Fixture, and Western Union o N Demnstrate splice- -testing
5 sphces, the work being \ methods. ;
o equal in strength to that : ' , S
R ~ of the original conductor, . Have students save practice

~ o ‘splices for soldsring’ prac- Pt
‘ o | : | L tice, L
7 ' f .
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- COTENT

ENABLING OBJECTIVE

STUDENT ACTIVETY

TEACKER ACTIVITY

o SOLDERING

- Flux

(Syl1abus Unit 10)

muwmmuwmnm

Describe the function of
flux in the soldering pro-

Differentiate between sol-
dering guns and irons, and
between electrical and
externally heated irons,

LA A A L A"

o TAPING

- Types
» Rubber
. Plastic

. Friction

- Procedure

’

Select oquipnent and per-

forn practice soldering
operations outlined on

T Tjob shests,— ——————gnd-materials,

Use visuals and actual
itens in teaching recc;ni-
tion of soldering equipment

| Demonstrate trade procedures —

in soldering and desoldering
such diverse items as elec-
tronic conpanents and 410
copper wire,

Prepaxe_and_sgldan_;nlnrs____,591dg; previously nade  Emphasize the need for

on #10 or lighter copper
Wire, the work meeting
trade standards of

strength and appearance,
Solder and desolder con-

ponents of electronic
cireuits.

Idéntify by sight, samles

of each type of tape.

Describe the proper uses
of each type tape.

Select the proper tape for
any specified job and apply
it in workeanlike manner.

splices,

Remove and replace speci-
fied parts of old 1V and
transistor radios,

Select and apply tape as
outlined on job sheets,

"clean" components,

- \_J

Describe the characteristics
of the various tapes wh1ch
govern selection for

specific applications,

Describe the characteristics
of each type, by which it is
recognized, - ;o

- Demonstrate the teéhniques

of application of the tapes,

107



 BASIC ELECTRICITY

UNLT I1T — ELECTRONS AS CHARGE CARRIERS

CONTENT ENABLING OBJECTI\(E STUDENT ACTIVITY TEACHER ACTIVITY
o ELECTRONS WITHIN The student should be able to:
MATTER
T (SyllabosUntt2) :
- Matter Define and differentiate. Use a variety of visuals -
, between elements, compounds, charts, transparencles, o
. Elements and alloys; atoms and samples - in discussing the
The Atom nolecules, structure of matter, Define
all tems,
» Compounds

The Holecule
. Alloys |
- Atonic St;ucture
'. Proton
. Neutron
!

. Electron

~ Static Charges

Define proton, neutron,
and electron,

Describe the structure of
the typical atom, and its.

tWo associated forces.

List the three nethods
used to electrify a
neutral body.

State the laws of charged

bodies,

Diagran the structure of a
simple aton, Identify the
major particles and indi-
cate their forces,

Electrify a neutral body
by each method :

Demonstrate the laws of
electrostatics,

Illustrate the numerical . _

values of weight, size, and |

relative distances of the
subatomic particles.

Demonstrate elec‘trification"
of a neutral body by con-

‘tact, conduction, and. induc-
tion, Use balloons, rubber
combs, and pith balls, Dis-

cuss the procedures.

- State the laws of electro-
statics and relate them'ty .

109&
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© (Syllabus Unit 2)

i

N\

deternine whether the sz?-
stance 1s a cﬁnductor, 3
semiconductor, or an
insulator,

- Name and diagram the

structure of an example

~of each,

the valence electrons of
copper, carbon, and
iodine, and classify
each according to con-
quctivity, ©

/
/ mmi, ENABLING OBJECTIVE STUDENT ACTIVITY TEACHER ACTIVITY
- Dynamic Charges The student should be able to: »
- Explain how dynanic eles-  Fill a transparent  Relate to the student acti-
| tron charges cause an  cylinder with balls, vity an explanation of how
f electrical effect. Observe and explain the  electrons, as charge
" reaction of the balls carriers, have an effect
within the cylinder to approaching the speed of --- -
| insertion of a oall at = light, '
! one end.,
» CONDUCTORS, Explain why the valence Use the periodic table ~  Explain the relationship
g . f a substante _ of the elements, or of valence electrons to
AND INSULATORS ‘other reference, to list

conductivity, Measure
the relative resistances
of copper, carbon, and

* iodine to-demonstrate the -

relationship,

TS

h

-

11




BASIC ELECTRICITY UNIT IV -— CIRCULT COMPONENT IDENTIFICATION

'

CONTENT ENABLING 0BJECTIVE STUDENT ACTIVITY TEACHER ACTIVITY
o ELECTROMOTIVE FORCE  The student should be able to: ,
~ (Syllabus Unit 3) List and describe the five  Complete reading a551gned Use transparencies in dis-
| sources ‘of EMF, texts, cussing the sources of -
- Sources | MR,
. Chemical  Show energy sources filn,
. _ ' _
» Mechanical S | N . |
, ‘ N | )
| . Thermal ‘ . ' . A . v -
i . Pressury | B o , - " _h,_
. Light “-
= Applications - State one application for
each source of ENF,
. | i e P "*‘-f-w“‘\;':“‘rl?"’"l ......
» CONTROLS  Explain’ the tWo general Mampulate and descnbe Use the cizeiit demon§tfa- ""‘*""‘
e i, s, .+ Uses of.controls In elec-  the functions of various  tor panel to demonsprate
-Path = T trical cirepits, | controls wired intoa  * the function of controls
| L o ‘ circuit demonstration in changing current paths
- Condictivity , | , panel, and conductivity,
o LOADS  List and describe thres ~ Activate various clrcuits * Use the demonstration_panel
v types of loads. ~ona circuit demonstra<  to show loads as consumers

tion panel, Idemtify the of electrical energy, as

types of loads and explain |, indicated by resulting

the differences, llght, heat, or mechamcal
s ' mtion, .




5

CONTENT + ENABLING OBJECTIYE -, STUDENT ACTIVITY TEACHER ACTIVITY
o OVERCURRENT DEVICES  The student will be able to:
(Syllabus Unit 3) ~ Name and describe the two  Identify the type of pro-  Overload the circuits on
types of overcurrent pro-  tector which reacted to  the demonstration panel
. = luses tecticn, and explain overloads in each of the  to show the functioning
| their functioning. denonstration board's of heat and magnetisn as
~ Breakers ‘ ~circuits, and explain the  excessive current sensors
5 function of each, and interruptors,
o RESISTORS
(3;11abus Unit 3)
- Function Ctate the purpose of List the nominal range of  Use color-code wall charts
- resistors and explain resistive values of an in discussing the deter-
their-functioning; asSortment of Color-coded  mination of nominal resis-
resistors. ~tor values and tolerances,
= Color-Coding ’ Determine the r.oninal o | | Distribute informaticn
value of a resistor by / , sheets which describe
reading its color code, reading the color code,
¥ WIIP'\II:L

. “4

(Syllabus Unit 10)

- Sizes , lise the American wire Use the gage and tables  Demonstrate the use of
gage to deternine.the ,  in listing the sizes and * gage and tables in cop-
. size of any sample wire, capacities of cach - puting the sectional area
¢ | sample wire in an of wire,
- (apacity Usé the tables in cal- assorted grov: . .
culating the capacity : Provide information sheets,
of any sample wire,’ | o and lead the class in prag-
| ticing computations.
o INSULATION + | . »
(Syllabus Unit 10) ' |
- Types Describe the types of Use the National Electric  Demonstrate use of the NEC
wire insulation, Code as a reference in book as a guide to selec-

o explaining and stating tion of wires having »
' JEIQ\LFZ‘ " ‘ 1 1 ) ’

Full Tt Provided by ERIC.



Vo L
an application for wire ~  characteristics needed for
coded: T, R, A H, ¥, . specific applications,

_ =~ Ratings - Describe the systen of Match samplesof wire'to  Distribute job sheets re-
voltage-rating of insula-  uses described on job  quiring selection of wire,
tion, o sheet, . from stock or a sample

| o assortment, which-fifs the
» Describe the applications iffed application
*of wize whose insulstion | described.
is marked with the code: -
T, R A H W

;;_ﬂ___,__._—--—~—""'f"'-_ Select one exanple of each

type and rating specified,
from an assorted sample,

......




%

, Nickel cadnimp 4

, Silver oxide
e u Meeury
4 CONSTRUCTION

(Syllabus Unit 7)

o MAINTENANCE

(Sytlabus. Init 7)

List the components of
primary cell and explain
their functions,

List the components of a
secondary -cell and list
their functions,

* !
,

- Utilize 8 check sheet to

list paintenance pro-
cedure for prinary and
secondary cells,

. vt

qa

 Study cut-lanay nodels of
cells and graphic repre-

sentat1ons on which com- .

~ ponents’ are 1dent1f1ed .

 hssenble 3 prinary cell

N

Tnspect batteries being
used in various applica- ,

méintenance procedure,

- and make recomnendations
for subsequent mgintenance,

o ASIC ELECTRICITY , o UALT ¥ — BATTERIES
T I r
. CONTENT ENABLING OBJECTIVE STUDENT ACTIVITY TEACKER ACTIVITY
T The student will be able to: o
[Syllabus thit 7) o ‘ : ‘ - |
Identify by sight, the Name each type battery  Demqnstrate construction
o =Tt six types of batteries/ included in'a sample ~ of & basiccell frona |
g | assortuent, or graphic ~ azinc nail and copper wire
 Lead acid State an application for - representation, and °  inserted in a lenon,
each of the six battery | state 4 typical use. Measure the voltage. _
=Dy types. ‘ Co o
‘. | ‘ - Differentiate between . -
» Carbon zine ; “prinary and secondary
| o cells, Discuss inherent
~ . Manganese alkaline factors of econony and

\-convemenco of sach type,

and ive examples of
efficient uses,

. s
;lr}: e

parts. of privary and

 secondary batteries,
. Explain- the-functions of
- the components ‘and discuss
the chargmg capabilities
| and capac1t1es of each type.

- Denonstrate battery test-
. nng procedurgs.,

tions, check off steps.in

Explam and denonstrate

nethods of chargnng.

%

it

9

Use out’-away‘f'm()‘délts nn'd QR
ti‘ansparencms 10 show the

v




procedures listed, | ,sheetfon maintenance pro-
hS -x - “ " cedures,
o SAFETY . Describe the dangers to - Explain the precautions  Discuss ip detail, the
(yllabus Unit. 7) health inherent in some exercised to eliminate danger in - -
batteries, and in the use  or control the hazards,  Careless inspection
of batteries. } in g provided list of -, Overcharging .
o . Dotentially dangerous . Insufficientop... . .
Describe the potential . conditions, improper venting
dangers of equipment S | . Handling and storing
danage inherent in spe- acid batteries -
cific battery types, . Handling and storing
. ‘ o battery acid
. Describe the safe pro- ' and demonstrate proper
cedure for handling, | methods,
charging, and using any |
specified type battery,
}
4 \
¢ \
B {\\ '
. ‘ ' | \\J e

‘ 121



o DRANING TYPES
(Syllabus Unit 12

= Schenatic

- Niring Diagram

Identify sample diagrams

as being either a wiring

diagram or a schematic
diagran,

State the uses ‘and
describe the advantages
of each, -

Describe the procedure
and nethod of Construc-
tion of wiring diagrams
and schematic diagrams,

Convert & providei

description of a simle
circuit into a schematic
 diagran and a wiring

diagram,

specified smple circuit |

component,

View simple circuits dis-
played on demonstration
*'board, Prepare schematic
and wiring. diagrams of
the circuits,

Prepare diagrans of ciz-

- cuits fron specifications.

Prepare materials lists

. from d1agrams. ﬂ

L

. - 58
BASIC ELECTRICITY UNIT VT — CIRCUIT DRAMINGS
CONTENT ENABLING OBJECTIVES STUDEN™ ACTIVITY TEACHER ACTIVITY
o SHBOLS The student i1l bo abile to:
(Syllabus Un‘t 12) - / ‘ l
Ident.. - each symbol Match symbols with Distnbute sytbol 1dent1- :
.;._.L.appeam 104 provided - ~descriptions-on-g-pro-—- —ftcatton-sheets

ide~*ification sheet, v1ded worksheet i .

- Draw or, project a pic-

Draw the symbol for'any . torial representation of

the circuit part indicated * .

by each sybol,

Shov saaples of each type,

Describe their differences,

and the-uses and advantages
of each,

“Dexcmstrate the procedure

of constructing each type,

o
Distribute a description

h

and list of components for

8 simple circuit, . Have

students drav a schematic

~ -and a wiring diagram of -

the circuit.

. Distribute 8 schematic

and wiring diagran of a
simple circuit, Have
students develop a parts
and materials list-for -
the circuit,

h
el =

12 3



RN : ‘
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o ugamon - L T VI — CIRGUIT CONEPTS

1 ¢ o
= MBI ENABLIN ORIV - STORNTACTIVITY' TEACHER ACTIVITY

- o SERIES CIRCUITS The student wil] be able to: . , |
(Syllabus Unit ) . : , : LT

— , Defing "sexies civemit " Draw schematics of series - Draw & schematic on the
o circuits from specifics- ' chalkboand, analyzing the

Describe the path of an tions on job sheets. circuit constructmn L
electron through a 2- E
runmrwn%cuwm S &twasumsummn -

Demonstrate the consistency
of current and division of
voltage in series ‘circuits,

D1stnbute series cumut |
spec1f1cat1ons Have stu-.
dents drai schematics, ,

—Ohn's Law State Ohn' slavand  Practice solving problens  Introduce the "Ohm's Law
(Syllabus Unit 4) describe the relationship - which verify Ohn's law Wheel."
| of its three variables. application to simple .
series circuits, - -Demonstrate methods of
Determine and E, I, or R - - - solving problems, g
in a 2-resistor series Pracuce computing total | e
" cireuit, when the value equivalent resistance: Calculate the E, I, and R - "
of two of the three 'varia- " values of g demonstration |
bles is known, o R.l 2 R1 + R2  seriés-civeuit,
Venfy the calculations by
leasurement,
, | ) o
+ = Kirchoff's Voltage - Describe the relationship~ - Practice Solving problens ‘Demonstrate"ﬁé'thods'of -
Law - - stated in Kirchoff's which verify the state- solving problens, -

(Syllabus Unit 9) voltage law, ment of the law,




60 -

- CONTENT

ENABLING OBJECTIVE

" STUDENT ACTIVITY

TEACHER ACTIVITY

(Syllabus Unit 4)

~ Circuit Construction
(Syllabus Unit 10)

| ".,Pointnta;Point
.« Cable

. Harness

~ Neasurement
(Syl1abus Unit 9)

» Continuity, Tester

9 ".H.4""-"":'mbhhleﬂf'é.r' B T LT I NPT

.‘Voltmeter (0C)

Full Tt Provided by ERIC.

1'[ C 1

bowet I R

—

" The student will be, able to:

Determine the value of one
unknown voltage drop in a
J-resistor series circuit,
where source voltage and
renaining drop are known,

describe its relationships.

Calculate individual and
total DC power in a 2-
resistor circuit,

Construct a simble series
circuit which conforms to
8 provided diagram, and

+ - neets field standards of

safety and functioning,

Tdentify by name each of
the meters in a repre-
sentative sample and
describe its use.

cedure in using each
meter,

Demonstrate proper pro-

- Calculate values in a

demonstration circuit,
Verify the calculations
by measurements.

which verify Watt's law
application to simple
series circuits,

- Follows provided schematic

or wiring diagrams in con-
structing simple series
circuits, such as a flash-
light or a buzzer.

¢

- Use meters to measure

volts and amperes in
series, DC circuits.

)

Practice solving problems

Demonstrate nethods of
solving prédlens,

Calculate values in a
demonstration circuit,
Verify the calculations
by measurements.

Display sample circuits,
Demonstrate construction
of various simple series
circuits.

Distribute schemstic and

" wiring diagrams for stu-

dent practice,

Distribute information °

- and record sheets.,

Use large, double-side
demonstration meter to

verify citeuit el

tions.



. Ammeter (DC)
VM

o PARALLEL CIRCUITS

(Syllabus Unit 5)

Use each meter to obtain
and record accurate measure-

- ments of a 2-resistor,

series, :DC circuit,

Uefine "parallel circuit,"

R Describe the various paths

of electrons through a

2-branch parallel circuit,

= Ohn's Law
(Syllabus Unit 4)

§ :
"> = Kirchoff's Current

Law’
(Syllabus Unit 4)

¢

Deternine any E, I, or R
in a 2-resistor parallel
circuit, when the vajue

of two of the three

" variables is known,

Describe the relationship
stated in Kirchoff's cup-
reat law,

Deternine the value of cyr-
rent in one branch of a 2-

oo -105ESE0r;-parallel circuit,

where total current and

current value of the remain-

ing branch are known,

Draw schematics of

parallel circuits fron

specifications on job
sheets: |

| Draw a schematic on the

chalkboard, ‘analyzing the
circuit construction, ¢ -

Set. up_a parallel cireuit, —-

o e s A

Practice solving problens
which verify Ohm's law
application to parallel
Circuits,

equivalent resistance:

RTz—ﬁ.EZ.
. | Rl +.R2

Practice solving problens
which verify power laws
application to parallel
circuits, .

Demonstrate the constancy -
of voltage and division of
current in parallel cireuits,

Distribute parallel circuit

- specifications, Have stu:

dents draw schematics,

Demonstrate methods of

solving problens, )

€alculate E, I, and R

| | - Values of 3 démonstiatiosr\
Practice computing total '

parallel circuit,

Verify calculations by
measurement,

Demonstrate methods -of
solving problens.
Calculate values ina -
demonstration circuit,

~ Verify the calculations

by measurements.




\
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 CONTENT ENBLING OBJECTIVE

STIOENT ACTIITY TEACHER ACTIVITY

- Power

(Syllabus Unit 4) Describe the application

of power laws to parallel

circuits.

Calculate the individual
and total DC power in a
2-resistor parallel
cireuit, . ..

~ (ircuit Construction  Construct a simple parallel
circuit which conforms to
a provided diagrsm, and .

' (Syllabus Unit 10)

neets field standards of
safety and functioning.

. Point-to-Point
, Cable
. Harness

[}

— Measurement
(Syllabus Unit 9)

Demonstrate proper pro-

in parallel circuits,
. Continuity Tester -

Use appropriate meters to
obtain and record all E, I,
‘ and R values in a 2-resistor,

. Ohnmeter

» Voltneter ()

parallel circuit.

. hmeter (0C)

LV

mmwwjmﬁ&mmuuwwum“Jﬁmg%wmﬁchwﬁﬂw

.~ (CONPLEX) CIRCUIT
(Syllabus tnit 5)

3

Full Tt Provided by ERIC.

The student will be able to:

~cedure in using each meter

Draw a schematic of

Describe the various paths
of electrons through a 3-
resistor, complex circuit, .

Practice solving problens  Demonstrate methods of
which verify power laws solving problens,
application to parallel o
circuits, - - Calcylate values in a
demonstration circuit,
Verify the calculations

by measurements.

Examine variously con-
structed display cir-
cuits,

Display sample parallel
circuits, o

Demonstrate construction
of various simple parallel
circuits.

Follow provided diagrams
in constructing various
simple parallel circuits,
" Distribute schematic and
wiring diagrams for stu-
dent practice,

Distribute information and
record sheets,

Use meters to measure

resistance, volts, and
amperes in DC parallel .
circuits, Calculate values in a
demonstration circuit,

Verify the calculations

‘\\\Ey meter measuremert, .

1 schenat: Draw a schematic on the
conplex circuit from
specifications on job ~  circuit constyuction,
sheets. | 4

8

- chalkboard, “analyzing the

'].3:1 ;

)i



<o Oha's' Law

e (Sl it 4]

= Kirchoff's Voltage -

and Current Laws

(Sylabus Unit 4)

-

’ |’1
R

- Power

© (Syllabus Unit 4)

LY

= Circuit Construction.

S (svllebus Unit_10)

‘ 'Point-to_-Poantl |

* circuit when the value of

1s knovn.

" one branch current are -

. ond-total power consunp-

Set.up a complex circuit. '
Demonstrate the exastenhe -

of both serestand *
parallel characteristics
'in.the conplexcir’cult.

Di'stributo complex crrcurt
fdents draw schenattcs.

Determine any B, I, or R Practice solving, preblems Denonstrate methods of

specifications, - Have stu- :

in a—d-‘-resisturreo mplex———which-verify Ohm's faw T ‘solvfnvprob‘rens. T
application to complex ' “

tho of the three varisbles circuits, A

. strationcomplex carcurt
Practice computrng total / Venfy calculatrons by
equrvalent resrstance. o measurenent. S
Calculate the values of a. Practrce solvrng problems. Demonstrate methods of
J-resistor comlex circult, S solving prublens. -
where one voltage drop and | |
Calculate values in 8
" demorstration circuit, -
Verify the calculatlons by
measurement. L

wnknown,.

. Dastrrbute problen sheets.

\

Practice solvmg problens. ,“ Deuunstrata methods of
L solvang probleus. . f |

tion of a J-resistor com- Lo Lo

plex circuit, o R -Calculate values dn 1 demon-
‘ | | o Sstration tireuld, Verify

. I ~ 0 the calculatrons by measure-

Calculate, the individus]

. | ment, j .
Construct 8 smple complex F.xamne varaous drsplay Drsp'lay sanple complex

o Clrcuit which conforps. t0-~-wcomplex«eircu1ts. L — «mmcuﬂs-m ~~~~~~~~~~~~~ -
8 provided, dragram; ad LT | '
" meets field standards of S | Denonstrate construction of
safety and functloning. S sinple conplex carcuits.' "

Calculate values of a demon-



BT LGOBETIE SN KT AT
R Ceble' N Follow prov1deddlagraos Diettibute schemstic and
e | in constructing  simple - 1 wiring diagrams for student
.Hamees | S © . complex r.'.ir_cuit‘f ; prect1ce.
"-Meesuret.nt | lheetudent mllbeableto

| (Syllabus Unl_t 9)
L . Contirluity Tester

 Voltaeter (IC)

‘ .lneter;(DC)‘
S0,

- BGRGY OURCES I
L CoBDWTION

S (Syllabis (it 5)
2

- Batteries
q . Senles
. Parallel

'+ Serdes-Parallel

Deoonstrate proper pro- .

- “cedure in using each eter

in complex circuits, -

Uss appropriste peters to

.'obtain and. record all E,
I, and R values in & 3-

. res1stor complex cireuit,

Predict maximm svailably
“voltage and current from ~

15V [10-A

HH

0

volts and amperes in IC | A
. complex circuits, - o

Practice solving problens

- ing the circuit and

Use meters to measire  Distribute mfomatmn wd

~record sheets.

~ Galculate valugs in & deoon-
‘stration cireuit, Verify

the calculations by meter :
measureoent. .

/

‘ Demonstrate nethods of .
by calculation, Verify ~ solving problems, o
calculations by comstmuct- - R

Calculate values in g -

- easuring values, desonstration cizeuit, -
- Verdfy the caleulations by
P ©, measurement,

. Distribute"probl‘em‘_sheets. |




L BSIC EECRICTY

UNIT VIIL — BTSN

CONTENT

ENABLING OBJECTIVE STUDENT ACTIVITY TEACHER ACTIVITY
o MAGNETIC THEORY The student will be able to:
(Syllabus Unit ) | .
| Define and describe "mag-  Match terns With their Ewphasize the importance
~ Permanent Magnets netisn," definitions, on work- of understanding and cor-
- sheéts. rectly using the termi-
. Ferrous - Define "pernanent" magnet, nology, |
» Alnico State three comon uses of Discuss the qualities of -
| ‘permanent magnets, 1 ferrous and Alnico magnets,
| | and comnon uses of each, °
~ Electronagnets Describe the fﬁux fields  Write a description of Demonstrate the effects of
o created about a con- the flux fields in an magnetisn on iron filings
-+ Construction ductor — . electronagnet of a single and compass,
by a single loop; loop, two adjoining loops, .;
by two adjoining loops; and a coil, - - Enphasize that the strength
by a coil, ' of an electronagnet depends
upon the current and on the
- State the factors which - mumber of turns of conductod,
deternine the strength of ‘ -
an electronagnet, )
Lonstruct a Simple electro-  Construct and demonstrate Distribute job sheets,
nagnet which conforns to  a simple electronagnet,  Have students construct
" provided specifications, | and function-test a simple
and field standards of ~ electromagnet, |
safety and function, o
RIC

JER

137
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CONTENT - ENABLING OBJECTIVE STUDENT ACTIVITY TEACHER ‘ACTIVI?Y
N ﬂwstudentmllbeableto e
" Solenoids List five comercial o | Schedule field trip to

Relays uses of electromagnets. . industries using electro-
Buzzers ‘ ' | © Dagmets,

Brakes ,_ ‘

Cranes - ‘ N | Discuss sich "hidden" uses

8 automobile ventilating
Systens, and house trailer'

brakes. .
..o MINCIPLES OF MOTORS Differentiate between h ‘ ~
AND GENERATORS "motor" and "generator." '
(Syllgbus Unit 6) o | , o
o Names the parts of & DC Match the parts of the Demonstrate the operation -
-0 generator and describe tWo types of generator,  of a DC generator and an .
© their fnctions, .~ - as pictured on & ork- AC generator, o
sheet, with a list of A
- Name the parts of an AC  their names, - Distribate parts/names el
| l generator and describe ) worksheets, - e
their functions, ,, ' ]
S : B ) magnets aloopof
Describe how a voltage | wire, and a current supply -
is induced in a conductor o | 0 demerstrate notor and '
noving through a magnetic , - generator principles, o
Gonstruct a simple nodel  ° Build a motor in‘con- Operate a demonstration ~ .
of 8 motor, which meets  formance to specifica- , Wotor n its various con-
field standards of tions on a provided job flgurations. e B

safety and functioning. sheet. LR
‘ Operate a frac.ional hopse-

. -power'motor, Compare with . .::
- . the various configurations
r - of the demonstratmn mtor,

Didtribute lnotor construes
tion job sheets, - - o




i.
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~ UNIT IX — INTRODUCTION T0 AC PRINCIPLES

CONTENT

EMBLING OBUECTIVE

STUBEAT AeTrvrmy

TEACHER ACTIVITY

"o AC THEORY
(Syllabus Unit 8)

- = Sine wave
- Frequeocy

- Cycle

o CIRCUIT CONCEPTS -
RESISTIVE |
(Syllabus Unit 5)

- Series

T tudent vil1 bo e to:

. Describe the character- . -

istics of alternating
current,

Construct a sine wave on.

graph paper when given g
rotating vector and values
of angles,

Determine E, I, or R in -
a 3-res1stor complex cir-
cuit by use of Ohm's and
Kirchoff's 1gws,

b,
Y

Practice solving problens

which verify applicatmm
of Ohn's and Kirchoff's
1aws to an AC complex
circuit,

_Wave on an oscilloscope.

J

Use a basie AC generator in
explaining alternating cur- -
rent theory, L

Show the "picture" of a sine
Deine: Frequency, Cycle, i

R.M, S., Peek Peak-to-peak m
and Average Voltage Testmg i

Provide mformatmn to st
dents for sine wave con- o
structmon. '

Demonstrate metho(ls of
solving problens,

Calculate values in a ', S
demonstration circumt
Verify

——=Paraltel
= Complex

'+ PONER

- (Sylabus Unit 4)

Lt
By

Calculate individual and -
total AC-power consumption
in a 3-resistor complex
c1rcu1t

t

Practice solving AC power
consumption problens,

by .measurements.

solvmg problems. '

* Calculate consmptlon of

_ culatiom by measurement.

Demonstrate methocle of -

power in 4 demonstration’
circuit, Verify the cal- : .



B

COMENT~ EMLING ORECTIE SWEN ATV TR ACTIVITY
L BSRIETS T student il bedletr . -
_‘(Syllabus Unit‘ 9)

- Continuity Tester

- Ohnmeter
-Voltmef‘er (A0)
~ Ameter (AC)
-V.0M,

o PRINCIPLES OF

TRANSFORMERS
(Syllabus tnit 6)

Measure, then reconi
allE, I, adRina
3-res1stor complex cir-
cuit, '

o4

Describe and explain the
concept of induced
Voltage,

7
Neme and describe the
 function of each con-
ponent of a transformer,

Construct & simple trans-

forner which conforns to
provided specifications,

Use pertinent instruments
to measute resistance, AC.
volts, and AC amperes in

a complex circuit, Record

the values

Label the components on

a graphic of & trans-
forner, |

Build & transforer in,
accordance to specifi-
cations on the graphic,

Demonstrate the use of
instruments in measuring, -

" (alculate the values

neasured, Comare,
, 3

 Display, operate, and

explain various types of
basic transforners, =

Demonstrate input versus

output voltages,

Demonstrate the construc. |
tion of a simple trans-
former, .

Distribute graphic repre-
sentation of a transformer
with sy1f1cat10ns for.

- student construcuon.

H
A

13
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" UNIT X <= RECORD KEEPING

CONTENT . -

EMABLING OBJECTIVE

STUOENT ACTIVITY

TEACHER ACTIVITY .

o SUPPLY

.. (Syllabus Unit 13)

| = Parfs Ozders

- Material Lists :

The student vill be dble to:

Select the form needed for

ordering parts,

Prepare dn order for parts
showm on a prouded
schematic or wiring dia-

. gram,

Select the form used for
compiling a material list,

- Prepare 4 list of materials

needed to construct a
device or circuit shown
on & provided diagram, all
entries conforning to

Select the Parts Order
fron.a group of forms,”
Tike off the parts needed
to construct the device
shown on 2 provided dia-
gran. Prepare the Parts-
Order.

\

~ Usgprojected forms in

demonstrating the mamer
of completion,

Provide a selection of
forns from which the sty-.
dent must select the Papts
Order; .

Pr;ﬁvide ¢ diagram of 4

- simple device for stu~

Select the aterial List

fron a group of forns.

Deternine the materials
needed to construct the
device or circuit shown
on 2 provided diagram,
Prepare the Matenal
List,

dents’ ‘use in‘ ordering. \

Demonstrate the sequencing
of infornation required for -

" 11st1ng matenals.

Pronde various forms £
which the student must
select the Material List,

",

h)
l\
\

A

» TNVENTORY
(SyLlabus Unit 13)

" Parts and Materials

fleld practices,

Complete an inventory, on
provided forns, of any
speeified tool or
naterials locker, or
section thereof,

.-.*’

R

UIﬂ

simple device or circuit

for students' use in 1ist-

+ 10g material,

Select the best procedure
for a given mventory
task, Complete the in-
ventory on provided forms,

Use projected forns to *

demonstrate manner of con-

Pletion,
o

P N
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EIGLIG ORECTIE

; TEA@HERACTdVITX: f]

"-_-._Ioolund'_’._. “ m

. Equipient

B
K ,‘L_(.Syllabus Unit 13) -

v, =Darts and Materials

- Labor

The etudent will be dit for !

Select the | forn used for

billing, - /
Restate provided sup-

plies and labor data as

W

-+Record tha supplres used

and: ting required to cou- r

plete a specrfied jobs
Usrng -curpent catalog
prices aid union. journey-

*STUDENT ACTIVETY

" Discuss variois mventory
: procedures. |

 Provide inventory forms
for student practrce.

billing forns, supply

",‘\

Use 4 projected forn, to
demonstrate billrng

Provide students uith

- - equired for billing, S uageascale, prepate’ - catalog, wion wsge scale,
pg” - and enter the inforga- L brllmg for the JOb. . 80d standerd oterhead
tion on a billing form, . rate. TR
? \ . o
‘ ",' |
| : . ' "t ’
" o |
o » | "
10
- 1.
¥ ‘I'




UNIT I: ADVANCED ELECTRICITY  ~ . (UMITI Continued °

Measurement | o \ ' Transformers, Continued .
N L ¢’ . * ) , c e ] *
o Voltage a .= ‘Core Construction
- m ' . ]

~ (ooling Methods -
- Peak-to-Peuk o

0 rWiring Connecticy -

o POWEr . | “ 'y = Standard Markings
- Single-phase - s = Wye
- Polyphse L ~ Delta .,

’ | - = Open Delta

o 'Power Factor

: - LBuck and Boost
— Apparent Power -

- Truo Power = - - = . ~ Generators _

‘ Pl;hée Reiationship 0 Pr1nc1ples of Operationf

S B . I - = Magnetic |

o In Phase . = Laws ot

, . P o 7

"o Lagsing . | ot o Types

‘ oY - - KX

.o Leading S - AC o

| " : - " . + Rotating armature

Reactance - " . Rotating field

o Inductive " e ering Connections

: ‘ - = DC

o Capacitive g . Shunt ¥

o Frequency Effect o ; T = ACN | 5

| : | . Single-phase

Inductance ~+ Polyphase R

o Calcuistion (48 - .o Mutiplelnits -

L L ~ Parallel Operation <

"o Types of Loads R L . = Synchronization

"o Agphicati | | o
T ek




o lLalculation
o Application
'nwsuusmnmé
0 Imped'ancev
> o Resonance
NIC Parallel Cirtuits
» Inpedance
o. Resonance
. Power Factor
. Caleulation

o Effect

‘o Power Factor Correction-

Transformers

o Principles of Operation
- Ratios

~ Ratings

~ Jolarity

[} Types
- Isolatmn
- Autotransformers’

\

o Construction
- Insulating Materials
< Wmdmgs

I%Rﬂz

wll Toxt Provided by ERIC

-~ Comowd

"~ Shaded-pole
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