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FOREWORD
( - | v ' ,
This publicatiop is a guide for the improvement of instruction
in Industrial Artd Education for the State of Louiaiané. It should be - °

- . .

of benefit to industrigl nfts‘teachara,'supurviéors, counse¢lors, and
admpinistrators. Thesc operational guidelines will help local adminis-

trators, teacher educators, and iﬁdusgrial arts te;chers|d@termine )
the extent to which their programs are mee£§dg'tﬁe needs of our youth.

Industrial Arts Educatio& Programﬂ must be orgnntzed to meat the needs

of all stuAenta.

. . \ '

A goastant concern for educators is the construction and ravision

v

. x .
of curriculum. Iddustry and technology are the core of industrial

artls instruction. Both are constantly changing; therefovre, a curriculum

.
-

and instruction mast change in order to provide students a realistic
i REURSEENS

oy Y
and accurate underqsanding of industry and its function in our complex
- . / -
technological society. N - j)
. : n . .
| o ) o
Thomas G. Clausen P y
State Superintendent .of Educationm . :
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\Qnrgot Grade Level:

)
Title: C - -
o i - : ,
Baste Electricity/Electronics
Courge Description: ' "

Basic Electricity/Electronics is designed as & one year introductory
coudse and raquires no previous knowledge of electricity or electronics.
The course content is designed to make the student aware of the intricate
relationship Between our highly technological society and the flelds of
clectricity and electronics. The studant will gain a warking knowledpc
of relevant theoxfgb and physical laws and their application. An
awareness of practical devices will also be developed. The student will
algo gain practical hands-on. learning experiences through the design,

fabrication amd testing of electrical and electronic cirfuits and devices.

¥

This course is desigéed for students in g;ades 10, 11 and 12.
Prerequisites: .

General Industrial Arts (Algebra I dedMrahle)
Courge Goalg:

1o BaSic Electricity/Electronics the student will become acquainted
with the fields of, elcctricity and electronics and their impact on
society. The student wiTk be exposed to the skills, techniques, tools,
materials, and information related to electricity and electronics.

The student will also be aware of the occupational and cdutational
opportunities available upon completion. of this course.

9]
o]

Objectives!

( 1. To develop in“the student vorking knowledge of electrlcity and
electronica._ .

2. To provide each sfudent with the opportunity to explore thosc
aspects of electricity and electronics that best meet his/her
necds, aptitudes, or interest.

- . ]

3. To prod&de the student an opportynity te apply sclence and math
skills to practical situations. -

b, To develoq in the student the’ basic skills in the propcr use o[
tools ands equipment. R

5. To develop in the student problem solving aGJlitius and critical
thinking.

6. To develop in the student a. safety conqcious a titude and safe
work habitsg,




\

-
.

7. To provide the student the opportunity to explore occupat ional
and educational opportunities In electricity, electronics, and
related fields.

8. To develop in a studént an awateness of the -diversc nature of .
Fhe field of elactronics and its impact on soclety. - ‘

9. To inform the student so that he may becdme a wise consumer of.
clectronic goods. .

AY

Introduct fon:

rd

We are presently 11ving in an electronic age. Elettrical . and electronic
equipment warm and cool our homes, provide us light, entertain us, and
fualce our vork cagier while making us more productive. In order to be
wise consumers of electricity and wise users of electrical devices one
must have some background knowledge in clectricity. ‘A substartial know-
ledge of electronics will assist the student in- succeeding in future

' caraers Irr Electricity/Electronics and many other arecas. e

~

»

This courpe was designed to provide the student with exposurs to many
areas of /Electricity/Electronics. This exposure is broad-based though
certainly not all inclusive. An in-depth study of more significant
areas has been includad so that depth of understanding may be achieved
~as well. This course was designed to be as technologically up-to-Hate
as possible, However, the teacher should feel f{ree to add material to
this curriculum as changes in the state~of~-the-art maké additions .

necessary.

A}

I~ o ’ . . L
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A. Personal Safety Practices

Lo 4t -

o 0

ELECTRICITY/EL

¥ 1

ECTRONICS

A COURSE OUTLINE

-

State safety laws
OSHA
Electric shock

. - Protsction -

I. _ELECTRICITY AND ELECTRONICS SAFETY ™

Effect of current on human body

Housckeeping

B. Safety lazardst

N

1. MHazardous conditicns
'.‘5 2. “Ground fault
.. 3. Live circuits
4. Chtmigcals
. .5 Class of fires
C. Color Coded +  au )
- 1. Red
2. Yellow ~
~— ~ 3. Green | .
. 4. Orange ; ’
5. Purple .
! D. Mechanical Safety Tools -
1. Hand tools .
. . 2. Power tools ¢
3. Meters : -
4.+ ladder use
. Emergency Procedures (First Aid)
! 1. Bleeding
a. Blood spurts o
e e wew b, —Blood.flows '
© c. Blood ocozes
- 2. Breaks or fractures
' ~ .-a. Simple fractures
b. Compound fractures
.- | 3. Open wounds, _
. a. Minor cuts and abrasioos
" . b, Serious wounds
. « €. . Puncture wounds
2 ‘: " )
v;' \X . ' 5 .

-
—r »
B
2
b
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)
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. q4. ilectrical thck l ) * : . N X
W .+ &, Shut, off the: urrent qdidkl\. o . ,
¢ . " b, Remove the victim] L - ] .

C. “Che ¢k heart and: lyngs, . |
e odot Apply adt&f}ciﬁl r&bpiration ‘f pacegsary. . YT T
. . 5 Equipmcnt £dilure . . . S e o

. . . . ) 7 . e . '“. .
: R A, RWrong-size or'tvpe - v o0 L, 0 U B
v C. e b Motor- driven equipment o - . S
i 4 v'\ . 3 o« y .
» , IR 2% \Dortahle electric tools - . 5o
N d._ OveM pading ' R e S > . .
4 . _~ e -Failbre tg positively loek out. T . o Lot
‘ ' e Msconnecting” of elcotric cords o TR
. ;,gi Tcst equiumﬁnt . LT .o nh T
) ' ri‘k‘ﬂ . R e - R A . Ce oy
i TR - A R s S
» : ' ‘s _ " I N . SN '
1. umumf,\w*]cs REVIEW = . . S 2 SRR
‘ Unit Objuctiv "To” 1evic» with studontq the mnthcmatic ski]l%"' R
needed in fluutPOnlcs . . O T o '
1 - . . - ‘ ) . o .: . ) .
. \ A. Fractions -* = | ' Lo N e Ty
' : v . ' Yo e D R
' 1. Additlon of Fxncticns L :f; RN R “: e
2. Subtraction of fractlions’ ' R T L 1"‘- .
; 3. Multiplication fof Trac{ionﬁ S R L e
4. Division of fractlons et e e e .~
‘ . . < ) ’-. . . g ?.Y ‘ - - . :,. 2 ™ i‘li‘
. . i . N Fy . e - P KN » v .;\(
B. Division ot Decimal Num\)ers R CLY L L
‘ L 3 ¢ oo
1. Deternining decimal plaue o L, Cemia T
2. Roundlpg off to dcqlred place . - \
L ¢. Multiplication 'of Docimal Numbers® : o T S
™ ‘ D. Scientific Notation - , ' N : ‘ o
1. Exprassing numbers in scientific notation - ¢
> 2. Conve™ing scieftific notation expressions - : 3 .
, 3. Adding and subtracting numbcrs cxprcsch in L o i
R - scientific notation . - - Ry
‘ _ 4, Multiplviny and dividing numbers expressed in R
o , B scientific notation TN :
. E. Unit Prefixes : ke .
1. Prefixes . . , o o : e
2. Abbreviations - Lo _ 3 . " :ﬁﬁ
- 3. Value .~ - B : X « SRR
’ 4, Conversions’ ‘ X : N g
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Basic Algabra . . _ : e _ .

1. Solvihg equations . T . - | . : e
2.  Transforming "equations . i
3. Algebtraic substitutions = ‘

. Calculating Square Roots (optional) ) - g
. . ) ) . - . I’ . \ o
1. Square roots of decimal numbers = ‘ -
R 2. Square root of numbers in scienmtific notation r 2
. \ - v . -. S f\,‘,)";:. \
1I1.  NATURE OF ELECTRICITY . ° . -
A. Energy and Work
. ) -~ - . l_
B. Structure of Matter E SN e
A - . ' v‘
r ) B S e . "\;‘
1, . Compounds . s~ | g
2, Elements
3. Atoms _
4., Subatomic particles - ' . - -
C. Clectric Fields i
L.~ Tons and ijonization | ‘ o
2. Static electricity t ) ol
3! Law of charges - . g .
4. Measuring charges ) . .
5. Industrial applications . . . .
™ D. Electrical Current’ L . 7 S
Electron current = . ' , ~ o CoA
2. Ton current .
3. Measuring current
. E. Conductors and Insulators !
) - . \
. -v'._"}\
1. Properties of conductors : : v
2. Properties of insulators ) : L
. .‘.;)‘...i
F. Electrical Potential
1. "i‘)etcr“mini_n_g clectrical potential )
2. DMeasuring electrical potgntial | , A
3. Producing electrical potential ‘ ' o : R
- . G. Resistance s . . : BN
. o SR o | SRR
. 1. Spccific resistivity ' - : : ‘
2 sistancelar s mealsure ) o
ﬁb/// 2. Resistanceland its meaSure
. I
’ : : . ﬁ
t \, ) . .
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o . . . . T, 0
. !
-~ ¥ ), A )
- T ‘ S
_____ o y : N
- H. Ohm's Daw ' :
o . s w\: T
I. Power .4 ' - a
1. What 1s power »
2. Relation to voltpge and current MR
| 3. Measuring power ‘ , [ . . i
~ \\\N- 4, Relationship to onorgy e
' “fv.:  METERS AND MEASURING ' o | g
,[’ ' A. Reading Meters
\ ' . : .
- ‘ 1. Analog meters o .
a. Linear scale . : o
b. Loparithmic scale -7 \ &
" 2. DigitAl meters : x . S
B. Using Meters ) y
ST ' | 1. Ammeters A ‘ o ‘
2, Voltmeters . . : i
‘ 3 Oﬂmmeter:} : ,
‘ \ 4 Multimeter - ° ) ‘ _ - .
' 5. Meter error . . . ‘
} a. Loading ’ —
b. Parallax error )
) . . B . A uq
CY Meter Care SN L : -
. | _ b
.1. Handling the meteér j _ * o
. 2. Setting and adjusting meters - )
\ p V. RESIDENTIAL ELECTRICITY . .
A. Safety (Review from Topic I on saﬁéty) .
. 3 . . ¢
1. Pirst aid - . ' ‘ PR
" 2. Hazaxrda .z K : )
) 3. Personal .
4, Grounding . . e
5, Tools and equipment o
6. Fireq il
. v d . ' )'}‘P%
B. Transmission and Distribution - , : . : :ff&
N 1. Generating plant ' : . ) :
. 2. High voltage transmission \ ‘
» 3., Sub-station Sgg _ 3 “ ‘
4, -Low voltage residen 1 ) " t
. ' . \ \ . *
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C. Tools and Equipmept--Basic
1. Sgrewdrivers . T
) 2. !%ners ' o
a. ~ Long nose . . .
b. Bent nose
s c. Lineman (side cutters) -
d. Diagonal _ - o . . .
’ . % Electrician's ‘hammer \ - .
: 4, Wire strippers o .
& a. Adjustable : RS, o
- b. Multipurpose : . :
- 5% Rule

S
6. Wrenches .
7. Threading tools
8. AWl . - :
9. Drills -
a, Brace and bits
b. Drill motor and bits
: . 10. Spws oo
' a. Hack
b. Hole ~ . : ’
¢. XKeyhole
d. . Reciprocal , o —
1}. Files - ' . . o
’ 12. Soldering tools T ‘ oo
‘a, Soldering gun
b.. Soldering iron .

. _ D. Special.ty Tools
_ o . L

1. " Benders 3 : S

» a.~ EMT A . \ . _ \
b.. Hickey '
Pipe reamer
Pipe cutter
Plumb bob °
Chigel, !
Knockout punches , ) I
Fish tape S . . -
Level
Meters
a. Neon test light .
b. Volt-ohmmeter ' .
¢. Ammeter '

“

O N U B LS

R

d. Inductance couple meter o 5

‘ . . _ . A
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B. Wiring Bquipment
' . \
‘1. Wire .
_ a. Cable types .
* b. Siliﬂg . ‘. )
¢.” Jnsulation J
' . 2. SBwitches . _ } o . E
a. Single pole \ o
, b 3eway \ B i
) - ©¢c. d-way ) . . . '
©d.) Dimmer . ‘ ) -
B e. Low voltage/push button . : _ S
3. Reteptacles ' _ . ) “
a.- Duplex 125v, 15 amp ° ’ ' - -
b, Dual voltage 125/250v, 20 amp ’ . ", -
¢\ Alr conditioning 250 volt, 30 amp y ‘
i d.. ange 125/250v, 50 amp
{0+ yar 12%/250v, 30 amp
4, Wall plate .
5. OQOutlet boxes o '
! a. Handy : - "o ~ o
. b. Bxtengion _ S o - -
¢. Octagon
d. Square _ :
e. Box covers e q
f. Switch ° : *
6. Conduit .
a. "Rigid metallic . ' . ~
~b. Non-metallic .
¢. Non-metallic sheathed . )
~d. TFléxible conduit L _. . g
. a. PVC . > . . ~
7. Electrical service . ) 0N )
a. Weathqr head or cap el \
, b, Race way - RS IR
-c. Meter base ' A . ' : ,
d. Underground s%fvice - o - | s RS
6. System grounding ) - ) .. .
f. Service entrance panel ) ' ’ -
R 4 . ¥ . 3
F. Wiring Techniques ” : . . o -
AN . o . M . H:’i
: ‘1. Electrical service . | ) _ il
- 2. Rough-in N . ;e | W
3. Branch-circuit wiring oLt ’ R L
4. Finishing wiring CL T §
: 1 , ~
v - : t A ‘

s e SR ARG
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G. Load Determination

l.

Current requiraments

2.+ Lighting circults
Iy Speciality circhits "

VI. DIRECT CURRENT CIRCUITS : .

A. Review of Ohm's Law *

B. Sories Circuits

1.
- 2.

t : 3.

A

Equivalent resistance
Voltage dividers
Kirchoff's voltage law

C. Parallel Circuits

S 03 M
e v e

t D. Series-Parai}el Circuits °

: 1.
2.
3.

E. Advanced Analysis Techniques (Qgﬁgonall

+

o 3N %; -G FORr e

F. Capacitors

2]

Bquivalent resi;tanc
Current dividers
Kirchoff's current law
Conductance’

Equivalent resistance
,Voltage drops and current
Dusignlng practlcal circuits

_ Bridgq,circuits

Mesh analysis
Delta-tee conversions
Loop analysis o O
Superposition

Thevwnin and Norton networks

»

s

Capacitor action
Construction

Rating "

a. Working voltage
b. Capacitance

¢c. Tolerance
Types. of capacitors

f '
w . . N

“

11

St bbb aiidea




- 5. Transient resportso - ' - ' ‘

a. - Charging the capacitor

. b. Mascharging tho capacitor
\T’ . = ¢. Tdme constants :
&' Capacitors ip series . B
7. Capacitors in parallel L -
VII.  MAGNHTISM " - .
A. History of Magnetism
* B. Magnetic Theory 3
. T . . <
1.  Demnins > ' .
v 2, Pdles, fields, and flux - ' A
~ 3. Law of magnetism ,
C. Magnetic Materials and ETfeél‘k
1. Ferromagnetic ’
. 2. Pparamagnetic ..
- 3. Diamagnetic o ' ¥
‘ 4. Magnetic shielding -
. ) : )
0. Measuring Magnetism " :
M 1. Magnetomotive force o . >
2. Flux density  ° ‘ AR v
3. Intensity’® , " A
4, Reluctance, . LY N
e e B —Permoeabil ity S
E. Electromagnetic Effect N
1. Relation to current : o P %
2. Magnetism in coil of wire . o b
. 3. Electromagnetism o 4.4
‘a. Cores ' ' : '
b, Strength ~-
c. Polarity \ o : '
4. Blectromagnetic devices ‘ o ’ \
8. 3olenoid | : , _ , -y
b. Relays . ' , L
. ¢c. Circuit breakers oo | : : : L
d. Speakers ' ' _ ' R
e. Meters ' ] ' '
f. Bells.and buzzers . .
g. Recording tape . , ' N
3 R “ . * ) ’ v‘ . . 4 A
N0 ) ' *w'.f-;\’_«l';‘:f,.a(‘a}_’;{ﬁ,'__
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. F. Inductance
o1 Indyced EMF ,

2 Lenz"™s law " . v
3. Measuring inductance
4. Effect of cores
5. Quality of coils:
6. Transient responsas
7. -Inductance in series
8. Inductance in parallel

-

-

VIII. TEST BQUIPMENT

A.. Mster Fundamentals t

Analog/pointer type
* a. D'Arsonval
b. Iron vane
Digital/LED or LCD type
8. Analog to digital conversion
(1) Ramp method .
' (2) Dual-slope method
' (3) -Switched-resistor method
b. Counting
Voltmeters :
a. Multipliers and ranging
b. Types of voltmeters and uses
(1) Volt-Ohm Milliammeter/VOM
(2) Blectronic Voltmeters/EVM
¢. AC measurements
Ammeteors
a. Meter shunts and ranging
b. Types of ammeters
(1) D'Arsonval - .
(2) Iron vane r/,)
* (3) Hot wire mete
¢. Connections
Ohmmeter
a. Serles
b. Shunt

’ 1
.
.

2«

- &

’ 5.

L}

. . B. Oscilloscopes

1. Construction
2. Operation’
a. Function of controls

b. Calibration

C. Function/signal generator

1. Func;{on generator uses
) 2. Signal gqnerator uses
v“ - .

D. Tranqistor Tester

- . . oLt T IR,
‘ A » 3 9
o A T IR . . .
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SIX. AC CIRCUITS )

Y
A. Alternating Currpnt Fundamentals
1. Waveforms
a. .Sine waves *
b. Square waves '
¢, Ramp waves). .
d. Triangle waves
2. Quantifying alternating currents
a. Frequency
b. Period
c. ygyelength )
Sdo k value T
e, Peak to peak .
’ f. Effective ox rQOt*mean -square (RM3S) wdlue
' g- Average value
h. TInstantancous Value
i. Harwondcs,
3. Polyphase currbnt
a. Wave forms \
" b. Uses ; .
4. Voltgge, current and power relationships

B. Capacitive Circuits

Reactance

Phase shift

Impedance

Apparent power . .
Graphlg analysis techniques

-

-

[E2 B~ I B R
. 4 »

C. Inductive Circuits

Reactance

Phase shift .

Impedance N
Apparent power’ '
Graphic analysis tecthniques

&

-

s

Ul & N
. e

D, Transtormers

. Mutual inductance - Lenz s Law
Physical construction -
Turns ratio

Isolation and autOtransformers
Multi-voltage transformers

a. Tapped

b. Multiple coils
‘Transformer applications
Power losses and efficiency

U B PO
» v . »
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il »
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. G. Funed Circuits : _ ‘

yResonance
Series tuned circuit
a. Impedance curve
b. . Frequency
¢. Bandwidth and-selectivity /
' 3. Parallal tuned circults C
a. Impedance curve :
b. Frequency response
¢. Bandwidth and selectivity
. 4. Filters and,filtoriﬁé‘
¥ a. High pass. . _ e
b. Low pass o : N
¢, Band pass,
d. Band reject
e. Frequency response and crossover

X. SEMICONDUCTOR PUNDAMBNTALS

. Semiconductor Materials

Pure Semiconductors . ' .
Low temperature characteristics
High temperature characteristics

Doping semiconductors

P-type material.
Current in semiconductors

NN U S SO

B. P-N Junction

1. Forming the junction
2. Depleotion region A _
3. Barrier potential .
4. Forward biased

5. Reverse biased-

6. Avalanche breakdown -

% XX. = ELECTRONIC DEVICES

A. Diodes
. N
R 1. Characterictics of diodes ) ‘

2. Types of diodes :
a. Rectifiers
b. Switching . ,
¢c. Zener .
d. Light emitting diode

3. Diode ratings

. ) .
RPN N . . . . N .
V‘ b .

“at . Y . N . .. N . ) e

5 . . ) . :

||||||

N-type material ' s .
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' 4. Rectifier circults ' -
d a, Half-wave rectifier .
' b. Full-wave rectifier

c. Bridge rectifier
d. Rectifier packaging
6. Diode clampers and limiters

5. Power supplies

©a., Filltering.
b, Regulation
c. Voltage multipliers
d. Voltage converters and inverters
B, Transistors .

1. Bi-polar junction transistors 1
a. Operating theory
b. Types of bi-polar transistor
c. Uses of transistors
d. Basic circuits

. R Fabrication techniques

f. Operating parameters and conducFXon curves
g. Transistor testing

2. Field effect transistors
a. Junction field effect transistors _
b. Depletion mode metal oxide semiconductors
¢. Enhdancement mode metal oxide semiconductors
d. Fabrication techniques

' ¢. Operating parameters

C: Transistor Amplifier Circuits

1. Circuit types

a.
b.
c.

. d,

NS AN

Common-base
Common-collector
Common-~emitter
Common~source

Biasing and load lines
Frequency response

Distortion

Coupling and feedback
Transistor driver circuits

. Transistor switching circuits

. D. Thyxistors

1. Silicon controlled rectifiers

a,
b.
c.
d.

Construction
DC operation |
AC operation
Applications

()
5
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2. TRIAC N b ' - . o ) o
- - A, Construction ‘
. b. Operation
¢. Applications
3. DIAC R
» ~ Construction _ .
Operation | A
' Applications ) .
- 4, Unijunction transistor \) !
ar Construction .o, ’
b. OQOperation
. c. Applications. i
o 5. Thyristor ratings i
7 . - g ’ g
E. Integrated Circults "
' . IR
1. Fabricaon techniques - \ . o

a. Monolythic I.C.'s
b. Large scale integration Y. C.'s
"¢, Hybrid
2. Properties and ratings
3. Applications -
a, Digital 1. C.'s
b. .Analog I. C.'s
4. Operational amplifiers
T .. ... a. Operational amplifiers S : : : :
- b. Differential amplifiers -
T c. Applications ' :

F. Thermistors :
1. Negative temperature coefficient thermistors ’
2. Uses
a. Thermal compensation
b. Heat sensing
3. Positive temperature coefficient thermistors
_ G. Opto-Electric Devices
1. Uses-
a. Isolation
b. Communication _ |
_ c. Safety . L
& d. -Limit distortion ) ' ) i
: : 2, TYpes _ : o
Light-activated SCR , oo o
b. Opto-isolators
o ~c. Infra-red light-emitting diodes
' d. Light-activated- transistorq -
~ e. Photoresistors o . \;
£, Lasers : ‘ o »w
o g. nght emitting dxodeq ‘ o
Ay
: | : M 17 . s
P . “_ ) S L BN : LR
R ..,.as- |




&>
Y
]
e

XI1.

XIIX. INTBODUCTION TO COMPUTERS-‘ .

~

CIRCUIT FABRICATION

1.

&3

Understanding component symbols -

A. Schematic Diagrams

Breadboarding

B. Printed Circuit Board

1.

4.

Materials~
a. Copper electroplating
L. Gold plating

¢. Tin-lead plating .
d. Tin-nickel plating

Printing

a. PC board cleaning

(1)
(2)

(3). Acid dipping

[

N

b

+

Chemical cleaning

Degreasing

Photoresists
Screen printing

. Etching solutions
. Equipment and techniques

. Contact print
. Rub-off trans¥er

Etching safety

b
c
d
e
Etching
a
b
c
D

rilling

G. Soldering

D. Wire Wrapping

1.
2.
3.

Fluxesl
Alloys

Saldering techniques

N
L3

E. Point-to-Point Wiring

. ‘ .
A. History of Computational Machines

B. Processing Information in a Computer

1.
2.

Central pro&egsing unit (CPV)
Read-only-memory (ROM) .

»

4

L3

3. Random access memoxy (RAM)

AN
[

-

3

[
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C. Hardware . . !
1. Classes of computoers -
2. Main frame
b. Microcomputer
¢. Microprocessor
2. External memory devices ‘
a. Cassette .
b. Disc = .
¢. Hard disc
d. Tape
s e. Card readers
3. Input/output devices .
p. Video monitors/CRT \e
' ' 1) Black and white ,
(2) Grean.phosphorous o
(3) Golox o
b. Modems )
c.. Printers
(1) Dot matrix
(2) Daisy wheel
(3) Continudus band/metal band
(4) Ink-jet
d. Joystick and’ paddles T
‘ e. Keyboards . I -
f. Voice qynthesizers
. Software
1. Programming languagés
" a, Basic
"b. Pascal
c. Fortran
N d. Cobol )
e. Assembler
2. Programming logic o , _
3. Software sources T
a. :Commercial ..
b. User groups :
c. Self-genoerated
XIV. ROBOTICS: AN INTRODUCFTON FOR YOUR CLASSROOM
'A. What is Robotics
1. What is a robot )
2. Components of a robot
a, Manipulator
b. Controller ]
¢c. Power source .
T 19
. o5
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o T . ’ . Vo
. A
. b . N -
- 3, Work envelope - T ’ -
) ’ ’ ! : » s - .
B, Types of Robots ~ | \ . . . L -
1. Non-serve controlled | L
"2. Servo controlled - :
3« Remote controlled
t -Applications . . . . ' K
Industrial ‘
a. Spot welding
~h, Arc welding )
¢. Assembly -
d. Material’ handling ' ’ .
Industrial Arts = -4 .
‘ a. Spot welding .. . £ - . ’ ' . 4
b. Arc welding o R . p .
c. Electroniu‘component ussembly S 7
d. Machine loading and unloading : 3 )
e. Lino production activities o
‘ (1) !-inishing process . , . . -
o - R (2)" Material handling o - . _
' o (3) Asaembly o R S : . =
(4) Quality’ control ' ’ &
f. Research and development. activities - S
g. -Metal casting processes ' o
(1) Pouring - . , ;
(2) Shake-out - o ’
‘ . -(3) MoMd venting : ' K L T
’ h. laboratory experimentation . T T
) ) ' \}‘(-
D. Social Economic 1mpuct - .-
1. What cybernetics means to industry
2. Product{vity levels oo , =
XV. INDUSTRIAL PLECTRICITY/BLECTRONICS B | ; B
) ) . . ) ) . . N _!\-‘(
A. Generntors ’
- ' - 1. Theory of opération : .
a. AG generators . . ;
b. DC generators : e o
2. Basic construction : Y , L
3. Types of genexrators : ' o h L
4." Applications B a B
B. Motors . N . . f b Fg
: . . 1. Theory of operation ‘ _ o 5
- a. DC motors : L Lo
b, AC motors ' ) e
) % 26 Lo
» 20 '

et e e o e \

e o e et i o ; _; o
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L
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. N . \\M/ N . « . . v . R .
- - Types of motor? , . .
a, NG ' .
b. AC o, _ =
. 3. Motor .construction S e
4. Motor ratings : ' PO
. 5. Application . ’ . . .
Y 6, Motor starters _ _ K
. 7. Care and maim;enax\ce ' _ '
: 8. " Qver~current protectors W _
) * . . .. . . ‘?\3
C. Resistanca Devices- . R
’ AR
. 1. Resistance heaters - S X
& 2, Arc wel‘ding}ﬂ'\) ’ " _
\ 3. Carbon arc - . . '
AN ' a. Elsctric arc furnaces - -
b. Carbon arc lamps ' CAy
\ v c¢. Carbon arc welding _ ‘
oy : )
D.,Electrochemical-Reactions _ -
1. Electrolysis ‘ ' R A
*. a. - Production of chemicals = ‘ﬁﬂ
b. Metal reclamation _
— ' 2, Electroplating &
3. Metal refinement
o , . E. High Frequency Heating ) . .
1. Induction heating SR o
2. Microwave heating ‘ : !
F. Lamps and-Lighting o o
: 1., Incandescent lamps : q - ¥ o &
Y : D 2: Yonized gas lamps L - . > s
AN ‘ a. Noble gasses - ‘ N
o b. Metal vagpors .
®  XVI. CAREERS o | S
5| ' AwﬁEhginéering TR
ol ';1. Nature of work . Lo o '
2., Where employed o B /
3. Employment outlook ‘
B. Technician . ° _ ‘
L . 1. Television . L .
2 . 3, - Communications - . . ' . :




F. Construction Electricians |
G. Msintenance Blectricians

H. Broadcasting

1.

Urilitles J
1. Power plant
2. Transmission and distribution
3. Consumer services : P
Telephone Companies oy
1. Installers and repair specialists .
2. Qperators ; . , o
3. Central office installers ) L
4, Line construction and maintenance .
Y : - -
Manufacturing - - o -
’ ’ ¢ *
1. Managerial ‘ . )
2. Technical ' e
a. Lab technicians ' o
b, Draftsmen ' '
c. Technicians , . o -
3, Assembly ~QQ
4, . Machining : S
5. Fabricating ANy ﬁi
6. Processing _ figﬁi
7. Testing o . 5%
. :
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UNIT X: BLECTRICI1Y/BLECTRO&ICS SAFBTY - .
INTRODUCTION . " ’ .
. (PURPOSE/RATTONALE/ INTENTYON) UNIT GOAL(S) GHNERAL UNIT OBJGCTIVES

By

. The ﬁurposo of this unit1s to introduce the
B importance of integrating safoty as part of
the Electricity/BElectronics program.

Students should be constantly reminded that
safoty must bocome an everyday consideration
in this program and any indudtrial arts or
vocational education lnboratory.

With safety the first unit of this curricu-
lum, it is our intent for safety to be re-
viowed and taught in evexry unit of the
curviculum that 13 nocessary. -

£Z
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To make the student awave of the

safety

practices and hazards in working with

electricity/oloctronics.

t

Upon complotion of this unit, students should be able

tor
1.
2.

3.
4.

5.

Understand courso content of porsonnl and
hazard safoty.

Bo familiar with first aid procodqros.
Identify c¢olor codes.

Obsorve and comply with fire provention
practicos.

Student must score nt least 70 percent to pdss
\lnj,R tast, .

¥
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UNIT 1: ELECTRICITY/BLECTRONIC SAFETY 5 hours S e ) -
, wd N : .
_ OB.JECTIVLS . e OPICS - STURBNT AGTIYITIES TLAGHER ACTRVITINS | — ~BESQURCES .«
At the conclusion of mhis unit, A. Porsonal Safoty Practices *Tako notc‘s | *Prosont sthdent with charts |Solf made or Togul \
the student should be able to: L. Statq safety laws and anfety rules, taachar supply, X «
2. OSHA safety laws .~ |Explain electyic shock and ways Show {1im. ) "W
N -Devo,lop rosponaible b»ehnviurnl 3. Blectrig shock "~ lof pfovention. * _— ’ ' a
attitudos roquired foi elec- 4. Curront and its offects .
“ tronfes/electricity. . . - on tho humsn body Discuss curront and its offects <on Llgt laws on chalk board. (#35),p. 4
. . ] 5. Protectlion the human body at 120 velt, 60 *Chart of current and its (r26),p. 211
Tdentify porsonal safoty - * a. body (all pnrrs) hortr (cyclo). gffects on the human body. (F24),p. 14 A
practices. ’ b. clothes : : 0 N
* c. Joewolry ‘ : : : -
~ List parsonnl]smtectivb dovices] 6. lousokeoping ' Organize 4 clean up roster for Make chart and explain dutiesf(¥30),p. 20 u
' ‘ [ T housekeeping. : (#25);p. 7 54
Explaln importance of good : N o t ’ R
housakeaeping. . ' ' ' R
Have a thorough understending of B. Safety Hazards - Digcuss electrical hazards. *Show films on safe and un- [(#35),p. 4 &
olottrical safoty hazards and 1. Hazards condition List unsafle electrical conditions sufe conditvions. ¢ (#36).p. 47
, provention measures. " a. wet area st prgvention for sloctrical) (¥26) ,pp. 208-212 o
. . b. defective equipment hazards’ : 3
. List oxample of common unsafe acts ¢. roporting procedure . _ , ‘ Lo
’ that vesult in electrical accldonts 2. Ground fault Explaining grounding tcmls and Discu;m gx;oundix\g.u Load ?IS) WD, 24-25 s _ ,\ﬁ
o or injury, a. electrical tool devices. group discussion on 1ive = ,](24),p. 30) - %
. 5 . o . b, safoty dovice .. |circuits and chemicnls. - (¥20) ,pp. 195, 206~ LA
-' Coe ) 3. ldve circuits ‘ Discuss ‘the proper procedure for - |°° 207 , Co
- 4. Chemicals - working around dive circits. . (¥21) M‘U(OIO 500 : \
‘a. group A atmosphore Name somo chemicals. . :
b. group B atmosphere Groups O : .
. ¢. group C nptmosphere ¥ . o . '¢ ' e
d. Group D atmosphore : ‘ . .
ldonnl‘y appropriate types of Lixc 5. Fire safoty - ’ Practice. evacuation of lab/class<" l4old elassroom Fire drills . _ " : ““\
lennguishus , . a. flre extingulshors room in case of fire. and discuss clpss, of fires, | - . Safd
f . * . Lo
) _List the locatlon of fire alarms Eig ‘tl?;gos ) i‘istoi}t‘ing::‘;zf:‘(’f fve nlams Chalkbom';l’ . ‘,gg
\ and explain the proper procedure (3) matntenance » . . i1 \ ‘
Lo evacuate the lab/classroomtin . b. class of firds Match the fire with the propor . Local fire station, .
casé of fire, (1) class A extinguisher, ‘ invite a fireman to :
. (2) class B < ‘ _ _ . speak to c¢lass, e
. < (3) class C ‘ L : 7 o ' -:\"."ii
. | ) (4) class D o . . , L ony
o : . ) . E . o " . .A,‘L;
. : , *Use your notohook, .. - " [‘Use chnrts, overhaad projac- : o . Y
. . < o X ; tor, and trnnspnrcncias. . " N / \g;i
[ e . . . [ [2) ' . ’ Lot
RN .

5
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Aruitoxt provided by Eic:
' '

JUNIT LG HLEGTRICUTY /ELECTRONIC AL

OBJBCTIVES

Rl ¥ i

ETY (Contlnued) ..

each Color code.

\

'1denti5;

. TOPIGS __ STUDENT AGTIVITIRS ./
€. Color Codos Define and disecusa tools, machinoes,
1. rad equipmont, ond apparatus witX color
2: yollow .Jcods saection.
w o 3. green , N
4, orange.
5. purple .

Identify safety factors for all
olectrical tools.

List tho most common un3nle (cts,

RS

[0
W \

Identify the typos of eclectrleal
meters and tholr safoty rules,

List the common unsafo acts of
ladder uae. )

»

&

D. Meochanical Safety Tools
. 1. tland tools
o. appropriate toels fpr
,the job
b. good gondition
Povor tools
e. 811 power tools should
be grounded
oxcesaive prossure
should noever be used
with portable electri-
cal tools tooe
¢, axtonsion cord
(1) plugging
{2) disconnect
3. Motors
. gmmnoter
. voltmeter
. ochmmater
. multimetar
. wattmotor \‘
. digltal multimetos
4, Laddors
a. stop ladders .
b. extonsion

1

-

b.

—o an o

voaa C . . e

Llst'electricul/hund/pode£ tools
In notebook with safety rules.

Discuss tool safety.

’

Hands on oxperience with moters.
Safety do's and don't,

Proper way to test oquipment.
~ o Observe polarity in de¢ circuit.
Selocting the d¢ ranges.

Discusz ladder and safety.:

9

™

————

/

BExplain where each colpr of
the color codn will be found,

#Chalkboaxd

Domons?)ntion of 3afe and
correct usa.

Stress grounding of power
tools. *

*
-

Identify the proper connection
of polarity and ranges.

Show {1ilm, \‘)

Discuss parts and safa use,

a

*Usé charts, overhead projecs
tor, and transparencies,

| TUACUER ACTIVITIUS |,

e I

(26) ,p. S

(h36) opp. 15-27

.

&
(¥22) ,pp. 370-373

(124),pp. 207-213
(#S),pp. 83-84
(¥13),pp 153-154
Films on meters.

o AT ————
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Aruitoxt provided by Eic:

UNTY 1:

()RH( I'l\l 5

Under»tand the responsibiliity
SMOrgency procodures.

« ldentity when to act, and how to
act .,

Idelnif); oquipmont failure and
take appropriate precautionary
action.

n
[e)]

Stwdent must make 20 percent to
pass,

S

l_:l,.l’(.“wl'l'_(l(_'l Lk1 /A_‘J.l'(f'l'l(()z\' [C SAPETY (Continuod)

TORIES

E.

F.

G.

HEmergency Proceduros

1,

NHleoding

4. blood spurts
b. bloodeflove
¢. blood oozox

. Breaks or fracturos

a. simple fractures

b. cumpound fractures

Open wounds

4. minor cuts and abrasiong

b. serious wounds
C. puncturs wounds
Electrieql shock

a. shut off the current

b. removing victim

¢. artificial resplration

Bquipment failure

a. wrong s8lzo or type

b, overloading
¢, test equipment
d. extonsion cords

Roviow Unit

Tost on Unilt

35

\

s activiuies

e e s e

RESQURGES

Discuss emergoncy proceduros and
some geoneral first aid.

List dnsalo electrical conditions
that could lend to equipment
failure. “r

Work study shoet
Test on unit.

Review tost.

NOP—" el -
L 1y WO g G
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I gl e AL

Reviow unit for

Reviow test.

Discuss unsafe olactrical
conditions gtated by studont.

tost.

Simplo questions.

Invite a nurse to
apoak to students,

chool library firvst
alld information. -

(#23),pp. 15-20
(#10) ,p. 37 !

(#24),pp. 207-213 . "
nvite the school B
intonance super-

Teachdr made test.
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UNIT I1: MATHEMATICS REVIDW

INTRODUCTION
(PURPOSE/RATIONALL/ INTENTI Lw)

UNET GOAL (8)

T P

GENBRAL UNIT OBJECTIVES

_tions involving unit prefixes as they are

This unit 13 designed to review with the-
student those mathematignl skills that will
be used in this course. Proficiency in these
areas is essential for svccess In olectricity/
electronics,

Spocial attention should be pald to opord-

Tho goal of this unit is Jo reviow with the

students the mathomatical skills that will
ba applied throughvut thiz course.

Upoen complotion of this unit the student will Lo able
to: N\

1. Porform arithmotic function on fractions,
whole numbers and decimal numbors.

2. Express numbers in scientific notation or
by use of unit prefixes and be ablo to con-
vort {rom omo prefix to another.

widely used throughout electricity/electronics ¥l 3. Use rules of basic Algobra to solve equations,
toxts and literaturoe. 4, Determine the square root of a number,
‘ 8. Student must score a minimum score of 70 percent
on o unit test.
. ~
] .
o ’ ] >
~J
. ?
’ 1
\ * .
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. } ’ . .
7/ -
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UNIT 11: MATHEMATIGS REVIEN 5_Uours . —
OBJECTIVES , TOPIGS STURENT ACTIYLTIES THAGHER ACTIVITILS RESOURCHS
Students will be able to perform A. Practions ! Workshaets on all areaz to review |Demonstrate oach skill to (k37),p. 295 .
arithmetic functions on fractions, 1. Expressing numbers as and practice akills students. (¥37),pp. 313,315
scoring a minimum of 75 percent on fractions (*37) ,pp. 307,310
untit test. 2. Finding common denom1n4t0r18°° Appendix ¥5
- 3. Adding fraoctions
4. Subtracting fractions -
5. Multiplying aud dividing -
fractiona
Students will be sble to multiply |B. Dividing Decimal Numbers
and divide decimal numbers to 10 1. Dotermining decimal pluce
thousandths place and goint off 2. Rounding off
corroctly. :
C. Multiplying Decimal Numbers
Students will be able to OXPYoss D. Sclontific Notation
numbers in sclentific notation 1. Bxprossing decimal nwnbors
in sciontific notation and corvrect in scioentific notation
numbers oxpressed in sclengificss 2. Converting numbers in v
notation as docimal number. s¢lentific notation to
5 docimal numbers - '
Students will be able to add, sub- 3. Converting two numbors ("sn,.p. 20
tract, wmultiply and divide numbers i sciontific notation (*12),p. 26
expressocd In s¢ientific notatlon. tho same power
4. Adding and subtracting
nmbors expressed in *
scientific notatidh - ;- 3 -
5. Multiplying and dividing
numbers In sclentific
notatfon
Students will be able to name unlt |E, Unit Profixoes
prefixes, givo their values and 1. Profixes and thelr value i
convert from one unit preflx to 2. Prefix symbols and abbrevl ~
another. ations
3. Converting to prefixed
untts ‘ ) (F12),p.27,
! 4. Convertink to basic units o~ serw
from preflked units .
5. Converting prefixod unlts
to preflixed units . J\\)
¢ [ \v/d
Y -
* . - ;
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UNTT I1:

MATHEMATICS REVIEW (Continued)

R

14

OBJLCTIVES

eyt T

TOPICS

STUDENT AGTIVIYIES

TEAGHER A

i

JZIYITIES >

_BESQURCES .

Students will bo able to solve
squations for a given variable.

Students will be able to use
substitution principle in deriving
equations.

the square root of a number to the

Students will b?%iflo to caleulate
thousandths placds

4

67

Cen9 _
+ERIC . °

RE i e N
RESSYH L

A lbin et ram

F. Baslc Algobra

1. Solving equations by the
multiplication property
of squality

2. Solving equationa Ly the
division property of
equallty

3. Transforming equations by

‘division or multiplication]

4. Substitution of one value
for another in an equation

[

G. Square Roots

1.

»

2.

Square roots of whole
numbexrs
Square roots of decimal

nunbers
3. Square roots of numbors
in scientific notation

H. Unit Review

I. Unit Test

4

O \"l.;.‘ ) v': Jo e
4 ;}Iﬂ’(:@'-’;,‘;ﬂ‘u EANSR AR

~
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v

42
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(¥37),p. 123

(#37),p. i25

(¥37),p. 113
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UNIT XL NATURE. OF_BLECTRICYTY

§ N

Bkt i diasba i nhard S hE A it aalb MR Ml asi bl L un R attbotenh Hunbeitl 41

INTRQDUCTION .
(PURPOSE/RATIQNALB/INTHNTION)

UNIT COAL(S)

GENBRAL UNIT OﬂJBCTIVBS

This unit is intondad to familiarize

industrial arts students with the nature
of slectricity and to defino oloctronics:

ﬁ;l ( el ?1-l:'.\ .-

To prov1de students with the fundamental
knowloedge of matter that allows olectricity
to exlst.

we

ca
v
\

<

Upon completion of thia unlt, - studonts should bu able

o e
S P . \-\-\ n P .
o TR - U N WA

X SRR VA -’\‘h‘-.zﬂ%ﬁl‘sm

Defino eloctronicy and to list five different
fields into which the broad field of eloctxonics
is divided.’

Define DC, AC, molocule, esloment, atom, olectron,
proton, nautron, nucleus, and ion,

Define conductors and insulators aqd explain
where thoy are used,

Define electrical quantities of charga, voltage,
current, resistanco and powor and mathomatically
relate them.

(
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UNIT 1XY. . NATURE ‘OF ELRCTRICKTY 15 hours . ‘
e , ; , - - -
— QRJECTIVES TLLCS SURENT ACTIVITNGS | TRACMER ACTIVITIGS | . _BKSOURCES =
At the conclusion of this unit, A, Lupergy and ¥Work I *Note taHn_ (in notobook) Lecture:
- the student should bo able to: Dofine properties of matter, *List propertics to be ta12) ,pp. 7-8
ldontify matter in threo B. Structure of Matter Name gome compounds - defined.
diffor’c:\t states 1. Clemonts . List sowme ¢olements, Check work on cowmpoundg and | (45),pp. 4-5 :
: 2. Compounds ? |Oraw o schomatic diagram of an atom]elements. |
Understand basic bulldjdg - 3. Atoms of hydrogen, etc. b
materinls from which all- 4. Sybatomic particles Discuss electrical flalds. *Domonstrate static (*12),p. 5 ~:3
matter is constructed. . ' L1st and define types of btﬂt’\C eloctriclty. * (lzll,pp. Y.23 e
_ C. [Clectrical Fieolds . olectricity, (*21),pp. 1-178 N
! 1. lons Name types of charges. 1-11s
2. Static electricity -
3. Law of chargos. . ’ -
\ 1, Messuring charges ,
$. Industrial uase \ . ‘ e
. . N , . - &4
Display awarenoss of alectrical I, Electricsl Current - 3y Explain the flow of eloctrical *Discuss olectrical current, [{$),pp. 89-90 ¥
current and properties. : 1. Electron : charge from one point to anothar. . )
) 2. Yom ' '
Discuss current flowing past a (221} ,pp. 8-6, ’
. W 3. Mgasuring qurrent point, in a spocific length of §-10
’ ' time. '
. Dovelop a working knowledge of E. Coundugtors and Insulators Explain substancea which hn“ large -
A good conductors and insulators. 1. Good conductor materinlas ([numbers of fres clectrons oWl very "
’ N o 2. Good insulators foxw free elettrons, o \ < i
. . _ . X
Upderstand the function of a s [P. Electrical Potoutial Discuss the holdingtof electricity | Discuss oleotrical potemtial.|{¥24),pp. ll~57113 b
: capacitor and how electrical 1. What is electrical and how 1t 1s met\m{.d. . . ok
potentinl is measuved. potential - Describe sources of electri- i
2. Meaguuring elactrical N } clty. E
potential S
‘ Identify the roles of rosistum.c in 3 P;:::Ei:% electrical Explain how 'resistance limits the [*Describe resistante, ("M12),pp. 213 Lo
. Llr(uitg P . . flow of eloctrons through a c1r~ (¥3),pp. 49-50
{* " WCt*O:t “rcfln subst \ceye?‘lf“act 1. Spacific reatstivity B
- X ;cmp«. ;i“z" g uhstar 2, Mangure resistivity v ™ 3
o ﬁt:‘ resistance. > 3. Ranlstors 4 il
") a, kind.. ; .
b. rating N
¢. color code )
» ' *Use charts, overhead
! . ) . ' projector, and transparencies. .
v '_\'
.\"g;.
. -‘é,':‘
3
. v N B
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UNIT Y10: NAYURE OF ELECTRICITY (Gontinued) . - U
OBJECTIVES TOPILS STURENT ACTIYITIES TEACHER ACTINITIES BLSQURGES
Staty Ohw'z law. H. OHMS Law Study the forwulas: Give student work sheet Cor J(*5),pp. 64-66 -~
Write thres squation forms of V. Dariving Ohm's law For voltage (E or V) problem solving, * (12} ,p. 22
Ohm's law, 2. Using Ohm's luw For current (I) R (224) ,pp. 16-17 R
Por resistance (R) , S
Undorstanding electrical power, 1. Powor . » (#24),pp. 20-22 '
vorify the throe power oquations. 1. What iz powor r::z;::“ problems as directed by Identify povor. re
2. Ralntim.\ to voltage and Discuss three common equations for [Pass out review shect,
Curront detormining the power in a circult,
3. Measuring powdr . .
4. Relationahip to energy . | ., -
J. Review Unit Test roview - # A
‘ ~-\,-é
I. Test . Test v ) S
R o
¢ . t “«'\\ra
. <
7o
¢
Y
. AN
~ \ ¥
‘ ".L\'S’!‘
n'n}
- 1 4
- 4 Use charts, overhead '
/ prjoctor, and transparencies, aRa
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8
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UNIT 1V:  METERE AN MEASURING

Dbl ok 2l S dibbne

INTRODUCTION
{PURPOSE/RATIONALE/ INTENTYON)

The purpose of this unit 18 to Introduce

tho student to motors and mensuring.

b4 -
\ i
\, . .
~— \ L
UNIT GOAL (8) GUNURAL UNIT OBJECTIVES
—— 1 - .

Thoe studaent ghould bo Familiar with most types| Upon complotion of this unit the student should be Y

of motors and able to road tho scale of that ablo to: . -

motor. 1. TIdentify Sevoral typos of meters,
2. Doscribe the ceperation of a multimotor,
3. Know the functlong of and how to use both
DC and AC moters.
. 4. Know the functlion of and how to use
voltmotors, ohmmeters, and digital motors. . .
t 4
\ Kd . ) \3}
&
. ” X . *iﬂéga
S
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R
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UNIT IV. METERS AND MEASURING $_hours : e
e ObJpCTIVES , TOPICS : STURENT ACTIVITIES . TEAGUER ACTIVITIES RESQURCES N
: Y :
«At the conclusion of this upit/ A. Ronading Metors *Uso notobook (note taking) (*18),unit ¢, :
the. student should bo able to: 1. Analog motors ‘ . : pp. 8-10 S
- a. linear scale Identify and read scalos of an
Interprot the reading of nll b. nonlinoar ascalo analog motor. Draw type of scale. -
metors and wcales. ¥ 2. Digital meters List the function of a digitnl *Demonsgtrate how the motors
. a. reading numbers on metor. are road. Identify parts .
Undeiatand the oporation of 8 cyctal display and controls,
the digltal meter and how to b. five AC § DC voltage -
use ft. Idﬁl’\tify the ﬂ)nctions . and curront rnnges . ) 3 N ¢ s
and how to use an anmoter. . ’ . I
B. Using Motoers * Liat ways 1h which you can use an (#10),Unit 6, , ”f
1. Ammeters ammoter. Include the operation. . pp. 16-17
4. accuraly rango
* b. accuracy fall off 'S o .
€. conngctlon - y o
Idontify the functions and 2. Voltmoter *Use notebook (note taking) "|Domonstrate propor moter .
how to uso u vo]tmetcr n. one milliampores uso DIscuss operation nnd the reading [handling and uee. . : "f%
as a voltmeter of the voltmeter, , ' . o . T
b. wultd-tange voltmoter . k\\\\ : . .
1S ¢, conngcetion _ : ) . . N
v 3. Multimgter , {List functions that :can be pov- (*18),Unit ¢,
) g a. comblnation of meters [formed with a multimeter. pp. 30-32
. b. a1l meters have similar
’ controls .
el 4, Ohmmeters : ’ (#18),Unit 6, :
. . : R, probos ) . ' _ pp. 41-43 . g
‘ b. zero adjust : . i o \ . "
¢. cornection . ‘ N ’ S
Idont ity méter errver and ways 5. Metor orror Observe peinter lmage in n mirror, Bxplain meter error. ? "
to corvect them. 5 a. loading error : . ‘
: N b. parallax error
I , 1. \ )
' *Uso charts, overhead. proj- | - e ) :
. . . ectory, and trnnspnrencioﬁ, 1 . :
N 4 . 3 . + T ]
) v ¢ v )
N .
»", '
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Aruitoxt provided by Eic:

O ) ’ ’ i .

i i - ) ~ M N %

’ _ : : . L - N - N . M
UNIT 1V: MUGTURS AND MBASURING (Continued)  ° . o b . =
OMNECYIVES TQPICS - —_— f...._.-_,'é'LUQI;'NLAQ'[lYLTUl&, _______ - TUACHER ACTIVITIRS .. . — . BESQUICES o
Idontify safety rulos and caros C. - Metor Care - } . ’ )
in using maters. : . + 1. Handling meters Roview gafaty (Included). Propoas questighs about ' !
‘a. probes List procodurds used in connegting [metor care sfter shfety ro-
) b. propet movement motors, tosting for full-scals viow: on ‘metors, i}
7 2. Gonnecting meters dofloction..- - :
3, Sotting and adjusting ” N

D. Unlt Roview Test review ? *Pass out roviow shoot. ' }

E. Unit Test ) . '
. ¥

l‘“ ks Pd

W ! ) ! .
L . 1 fy . \}}W“
) v ey ) :\(M
.l// "
oy
§ - Y
]
*Use charts, overhead ¢ ' .

projoctor, and transparencioes )
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' UNIT_V:_RESIDENTIAL BLEGTRICITY - ‘
INTRORUCTION .
,(PURPOSE/RATTONALE/ INTENTION) UNIT GOAL (S) GENERAL UNIT OBJECTIVES
Jhis unit is intended to familiarize the Students will be givon the opportunity to. Upon completion of this unit, atudents should ba le\o
carnor with residential electricity. The pxplore, idontify,and understand & variety, '| te:
student will perform jobs, tgchniques, of toechnlques, through'handling tools, , .
. applicntions, and service installations. mnt\grials, and moters. b iltgzewgik;rixztwittlli\rez)lrolc)::?cnilz)i’onz'r;gIboc(;gzs;:Od
. . . : ) te.)
Teachers should be aware of the lmportance . @ .
of using the-correct nomenclature, as woll s - i‘ ?g’gﬁ?:g“&:t“l“’l‘d"?;u’i‘digs °§ ‘];‘;t;‘l!np“ cireutt.
. a3 the nead for thoroughness in initial "y \4‘ P it t OZ ait: © 2 OU:, 70 er%mnt .
demonstration, ) A&3 un ost w & acore o P °
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. ~~UNIT V: RESIDGNTIAL BLECTRICITY 25 houra >
] - 2 R '
' OBJECTIVES ’ TOPICS STUDENT ACTIVITIES TEACHER ACTIVITIES - BESQURCES - '
At the concluslon of this unit A. Safety *Use notebook (note taklng) *Strods safoty rules that (¥35),pp- 12-552
the student should bo able to 1. Flrst ald 3. | Raview yules that apply to house apply to houso wiring. (¥36),pp. 3-14 v
discusa the Importancg of safaety. 2. Hazard: + | wiring fromamit ona, . o
" . i 3. Paraonal > - . (127,pp $17-14 oand R
' “4. Grounding . 210-8 : oA
5. Tool and equipment 5#27).p. 250-45
6. Firos ' $36),p. 7 ‘\
\ . ' . ' v
To understand the transmlssion of B. Transamisslon System Discuss the need and importance of | Lecturs the transmission ays-|Invite a lineman to
electricity from generating plant 1. Generating plant oloctricity. Sketch a diagram of |tom of elcctricity from the syeak to class. A
to home or large facrorles. 4. step up substation the dolivery of electricity from gonorating plant to home. (#24) ,pp. 187-193 ety
: b, transformer a generating plant to a home. (¥36),pp. 132-135 _ >
2. High voltage transmisalon . “E
a, large factories and . Y
. storos . " .
< 1 b. transformer ' : .
N 3. Low voltage PN
W " a. resldential and small ¢ g,
a storos ) ) ¥
b. stop down transformer o
B 4. Housechold oloctrical sys~ |Draw plans for house wiring. 31),p. 275 Lo e
. . tem (planning) (¥20),pp. 365-3¢8 - . . vk
» a. make bluoprint . (*20) ,pp. 182-192 ’ oo
b. symbols . i Loy
At the conclusion of this unit tho |C. Tools and Equipment {(Basic) |*Useo notebook (note taking) *Stross the right. tool for (¥36),pp. 15-28 . o
student should be able to: 1. Scrowdrivers Discuss tho use of tools. .the right job. _ :
Identify common hand tools usod ﬁ‘ ﬁigglgizd? _ 1 Use tools to porform simple tasks |*Domonstrate gand identify the (ﬁ24),pp.r370«57i o R
}, in electrical wiring. c‘ Ltubb P3 (cross polnt) involved in houso wiring. partg of oach tool. . - a :
Know safe use of hand tools and .2. Pliors Y . e
specialty tools. " a. long nose ’ ' ) s, B
A Y . - 4 - g
( b. bont nose ° . <
¢. lineman pllers g b
d. diagonal »
e. groove joint .
f. combination N
L)
3
= 3 P v Y ol
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UNIT_V;  RESIDENTIAL ﬂpﬁcmcm (Cont inuod)

o

. and using a soldering lronm or gun.

RIC

Aruitoxt provided by Eic:

OBJUCTIVES

TQPICS

STURUNY AGTIVITIES

—————— . — - -

Understand tho unlts of measuro-
ment .

3

Hontify the techniques ol soldering

O

3. Blectrician hammor
4, Wire strippers
&. cable
b. multipurpose
¢. adjustable
5. Rule
a. tape moasure (ro-
tractable)
b. folding
6. Wrenches
a. Allen
Yt Opon ond
¢, box end
d. adjustable
7. Threading tools
8. Punch and awlg
9. Drill and bits
a. brnge and bits
b, drill motor and bits
Saws
a. hack °*
bh. holeo
¢. keyholo
d. reciprocal
11. Fillos
a, double cut
b. single cut

10.

0. Specinlty tools
. 1. Soldering
. a. {ron
‘b, peoncil
¢. gun

~ et st

Practice by moazuring objects in
the classroom.

Ing:
flux .
acld (lux
rosin core
tin and lead

o JEAGHER ACTIVITIES . C

RESQURLES

Digcuss the materiel used in solder{*Domonstrate by showing

matorial for soldering.

*Give meaguring problem to
clnss.

*lJso charts, overhead, proj-
sctors, .ond transparencies.

(136),pp. 144-148
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NIT Vi ROSIDENTIAL BLOCTRIGITY

.QContinued)

¢

_Jopueroves .t

ToRICS

-

Lxplain the appliontion of moters
in house wirings -~

3

At the conclusion of this unit,
the student should be able to:

5 Understand the purposge buf in-
¢ sulation fox wire.
Name the types of switches nnd

roceptaclos that are used for
household electric sorvico.

(%30 ]

DO oI

. Pipe roeamer
. Pipe cutter
. Bondors

a, DOMT
b. Hickey

¢. heator (Plastic)

. Plumb bob

. Chisel

. Knock out punches
. Tish tape

Lovel

. Motors

a. neon tost light

b. volt ohmmetar

¢, ammoter

d. multimetor

¢. Inductance couple
motor

B. Wiring Bquipmont
1. Wire .

n, cable typo
b. slze
¢. Insulation

. Switcheos

single pola
J-way’

4-way

dimmoy

. low voltage
ocoptacles
duplex

dual voltnfo
air condition
. rango

dryor .

[>ai

[T o}

=~

-

(-~ T o B« 4 )

}o ——2TURENT _ACTIVITIES

*Uso notobook (notv taking)

Namo the purpose.or use of oach

] tool.

Roview Unit IV, Moters and .
Monsuring. Identify oach meter
and Its purpose,

r

List tho different typos of wire
and size. TIdentify the most
comndn use of -oach type of wire.

¥

List the switches found in your
homo and at achool,

Discuss receptacle types and whoro
they are used,

- TBAGUER ACTIVITIRS

— RESQURCHE

*List the namoe of meter on
the chalkboaxd or handout
ehoot. i

*

Lecture:
Uso slmple wire for stiydent

to ddentify.
TN

\]

“

R
Discliss switchos and recepta-
ctles and their uses.

1%

b

LN ’
*Use charts, ovorhead proj-
aectors, and transparoncies.

(¥36),pp. 163-16S
(*24) ,pp. 197-198

(#36).pp. 168 § 176
(¥24) ,pp. 242§345

(¥36),pp. 183-187

gl
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UNIT Y, RESTOLNTIAL ELECIRICITY _(Continued) g ) ol
.. omjrerives — TOPIGS — ~- 2TUDENT AGTIVITINS. | ._._ _TUACIKR ACTIVITILS RESQURCES
Identify types of wyM plates. 4. Wall platos List advantages of wall plates.
- . o 8. single toggle .
b. double toggle . ’
c. single toggle and '
duplex roceptaclds
_ . d. weatherproof pliftes
Understand the use of boxes and 5. Outlet bLoxos List ways to uso outlot boxos. b
their typeos. a. handy
b, oxtension
¢. octagon
~d. square \
» a. box covers \ - .
Understand that conduilt protecrs 6. Conduit List ways in which conduit pro- {(#24),pp. 196-198
elocerical wire. a. rigid motallic tectod cable 1s used Indoors and
' b. nonmetallic outdoors,
¢. flexible
d. nonmotallic sheathed
o. P.V.C. (plastics) -
Understand the purpose of tha 7. Service Panel Digcuss the service drop. - d (¥24) ,pp. 192-196
service panel. a. woatherhead i (¥36),pp.. 264-267
. b. mast { . : ‘ i
) ¢. motor base - N
d. service ontry .
e. grounding zystom
ae and be familiar with the F. Electric Service Wiring Traco electricity from the distri- |Demonstrate olectrical sexvi (¥36), Unit Iv,
National Llectric Code. Techuiquos bution panel through the homo by from the servico panel throu;ﬂChuptars 1-15
l. Rough in branch circuits. UHook-up solocted branch circuiﬁn. . : -
N é: Dranch elrcuit wiving circuits and check nppligptions . . \ )
3. Nanglng electrical fixturm;u"zing proper techniques. R ! )
Understand the ro‘E of tnderwriters'fG. lLoad Determinatlon™ ¢ List the number of light, plugs, Hr2Ty, Art, 220-19
Laboratories, the Smportance of 1. Current dryer, otc. on a clvreujt, - . . |Art. 220:, Part 13,
of UL approval and NEC, 2. Clyecult ) - . Chapter 9.
3. Spéclalty clreutts .
B, Review Unit for Test Rovf%w unit wt Study sheet or questions
I, Test on Unit ! Tost Adminlster test, .

Revipw test

Aruitoxt provided by Eic:

Review test.

w

ad
N

N




UNIT VI: DIRECT CURRENT CIRCUITS ~ .
INTRODUCT 1ON \

N {PURPOSE/RATIONALE/ INTENTTON) ’

UNIT GOAL (S)

GENERAL UNIT OBJECTIVES

This unit is designed to prosent to the
student direct current circuit analysis
tochniques. Also Inclided is o study of

capacltors In dixcct turrent circults.

» :
* <

The goal of this ugit is to Introduce basic

and pdvanced techniques of circuit analysiy
involving' resistance and capacitance.

4
.
.

" Upon OOmplotlon of this unit the student will be able
1o

1. Determine tho oquivnlont Tosistance of sorios,
parallel, and serles-parallel uvircuits.

2, Dotoxmine branch currents and load resistor-
voltuge drops In serios, parallel snd sories-
parallel clrcults,

3. State Kirchoff's nga and use in gircuit :
analysis, “

4, "Bujld practica] cirouits in brder to test and
' confirm these laws.

* 5, .Bq able to use varied ond advanced circuit
snalysis techniques.

6. Name soveral types of capacltors, how thoy are
constructed and analyze DC circuits containing

them,
» 7. Student must pass upit test with 70 PGICP“L or =~
© bhaetter. :
A— N
» ‘1
oy

-b.
.
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_YL:_ _DIRECT _CURRENT CIRCULTS 22 hours . \
t v 4
OBJUCTIVES TOPICS STUDGNT I\C’[I\[ITIJES TUAGHER AGTIVITIES LSTUL T 1 .
Students will indicate the ability | A. Reviow Ohm's Law. Work probloms as class. Review Ohm's Law applivf (112),p. 35 N o
to work Ohm's Law probloms. : ; cation, Work problems on (*16),p. 40 . i
) , . ™~ board. 4
Students will be able tp deline B. Seriss Circuit Have students druw serios circuits.|Draw several series circults (¥12),pp. 53-83
and recognize serles circuits. 1. Definition of series - s on board. ("8),p. §5
circuit Glve examplos of practical
] 2. Cdrroent In sories circuit soriles circuits.
Students will be'uble to calculate 3. Bquivalent series rosist- |Studorts calculate total resistance]Demodstrate mothod for caleu-1(012),p. 88 -
the equlivalont resistance of sories aNnco of given clrcults, lating. (x6),p. b6 ol
cirecults. Construct clrcuit and use ohm- o
motor to Indicate property of| . - "
. . squivalont resistance, e
Students will he able to state 4. Voltage drops In serlos Students work ppoblems Involving Discuss Xirchoff's laws in (12),pp. 89-90
Kirchoff's Voltage Law and Ohm's circuits voltage drops and Kirchoff's Law. |lab oxercise. (¥16),p. 58 - .
Law, to calculate missing voltage 5. Kirchoff's Voltage Law Students confimm Kirchoff's Law ’
drops In a sories circuit. 6. Polarity of voltage drops |using lab exorclsos. : i ’ _
Students will be ablo to apply * 7. Voltage dividors Students work problams lnvolvdng Demonstrate problems an ("nz,p, 89 ¢ i
principle of valtage division to a. Voltage division voltage division. chalkboard and axplain. (X16),p. 120n ‘
sarles circuits. b. Loadad voltage dividars |Confirm voltage division using lab : ‘ ,; ‘”ﬁ
: ., oxorcises. . _ . : it
Student will bo able to ¢alculate 8. Power In serles circuits [Confirm using lab exorcises. _|(M6);p. 63 . '-;Q
powor uee In serles circuit. . &, power usaed by indivi- : \ | (¥12);p. 87 R
- B dual components = ° y o
N b. total power used by R '
sories clrcults ) ,
Students will be able to design and 9. Dosigning series circuits |Desigu and build two tind thres " ; w o
construct a working series circuit a. apply the laws to real [component serles circliits to ' , 5 d;“'j‘
to speciticatlions. world given specifications. . o
b. troubleshooting tho cird ‘ . :
tult . . s 7
Students will be able to dafina C. Parnllel Gircuits : -, Draw ﬂnplo paralloel cireudt - (#16).pp 7\:«,, 83 .
and recognize parallel elrculys 1. Defindtion of pmnllcl g m on boaxd and uge to demonf-' (#12) p Q‘i S
and list the major characterfstics circuits o R strate priciplos. L
of parallel olrcults, , 2. Voltage drops on parallel o Build simple pnrallclfcirw!t BRI
' circuits - ’ and Wse to demonstrate princl- >
e 3..Branches . & _ ples. . . LT ) ‘
4. (.5>'?(lltctance R ¢ @ 6. - . - ““w
i - - , : C o
“ [ o : " N - i N N\ ’ ‘,,j-' '.\1{
o » . .
' - . .@%‘
617 ' : LY
N . } » .
N ' N
0y ,/"‘T‘_‘. ¥ % K
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VIi  DIRECT CURRENT CIRCUITS (Continued) F ' : — e e e
T ] r
/ o ... OBJECTIVES ~. : TO[’ 1CS STUDENT ACTIVITIES | TEACHER ACTIVITIES ¢ ]. REQQURCEHS ¢
Student will be able o determine |¢ 5. Equivalent rosis¥hce ‘{ Work problems involving paxallel Pass out and explain what ' {({*16), p. 78 :
‘ the equivalent rcsistfce branch ‘6. Branch currents circuits. 1s expocted in lab pctiviryvy |7712), p. 98
o S p:urrei\ts, and, pbhcr he ox raralle]] 7. Total current Confira laws pertaining to parallal
I dreples.. . * - 8. Power in parallel clrcuitsjclireuits through lab.exercise. . v
. \' .. . ’ a. total power . - .
SAD : ' - b. power consumed by in- , *
¥ C * dividual components
S Student will bt Able to: 9. Kirchoff's currery law . b
Give Kirchoff's current law | o
Design and huild a parallel § : Students will build parallel circuiy . -
circuit to specifications. ‘ : to specifications, : '
_ Daterymine the equivalent - {D. Serles-Paralle) Cixcults _ !
_ ' rosistance of series- ~-parallel 1. Equivalent rosistance by |Worksheet on equivalent resistance.[Demonstrate method on several[(#16),p. 03
\) * circults, /. - N .- . series and pareallel rules different circuits. (*12),p. 102
AR ; /o a on portions pf circuit : . .
~ | . 2. Bquivalent stance by N
W : . Ohm's Law fRoo~ ET
Coa : Ty
. ) \ ye T
P ' ﬁoteminc voltnﬁc drops, branch |~ 3. Vol{age drdps on soxies Students will wire a serles-par- .
IR Uurroh‘ts and pover usa in strings, cofponents or _ Jallel exercise to confirm laws.
X 5u‘1‘&o$~purnllel circuits. ' . » branches : . ! .
. \ 4. Power use by components ° o
Dcsigh and build a loaded volt- 5. Degigning loaded voltage [Design and build clircuit to speci- HPnss out lab activity. {(*16) ,p. 122
o e , dge divider circuit t3 given dividers fications. - : .
{' .\ Q , specifications. - i '
"," [ Students will be, able to nnnlyze E. Advanced Analysis Techniquos fDemonstrate cach technique » .
IO bridge circuits to determine re- 1. Bridge circuitl ! to the class.
: sistance, voltages, or currents. a. defining bridge circuitq ' _
oo v e ’ : Ry. calculating ‘total re- ork problems involving bridge. . L ¥
et : : 4 sistance . Analyze methods, :
¢ : . ) . ¢. balanced bridge i erform lab exerclse to confirm .
. -d. calclatini missing re-flaws. .
T - - slistance In bnlnnccd ° .
: bridge v o
. : . . <., e. calculating voltage
: , drops and currents in , ‘ . .
. . bridge circuit:; Y : b :
- N LY
© :\‘ el - ) ! .‘I
» o % . i B
« - ¢ .h-
7 L , o .
63 { L »
d ~ . 70
* N » . bl
‘ . - . N g o X ) " . . N o ,'U-‘f‘.‘-‘.(
o ' o ‘ _\-..,,;_-sstgi
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DIRECY CURRENT CYRCUITS (Contlnued)

-

o _STUDENT AGTAWYITIES . _ | . TEACHERACTIVITIES . ".{ . _____RESOWRGRS

OBJECTYVES - weres o

O

~ERIC

PO A 1< providod by exic [
v .

Students will be able to:
Analyze two-mesh circults by
mexh annlysis. '

‘Analyze toe circults and convert

Deltn to Toa and Tee to Deltn.

Annlyze circuit by loop analysis.

£ NN

Students will bo aware of super-
pesition, Thevenin, and Norton
methods of circult moalysis.

-

Students will be able’ to pxplain’
capacitor action.

<

Explain how the basic capacitor
is constructed.

Students will be able to explain

the ratings of capacitors and thear

significance in actual circuits.

AN

4. loop analysis -

2. Mosh Anolysis

8. mesh  currents

b. mokh circuits

<. similtaneous equations

d. 'writing nesh equations
3. Delta-~Tae circuits

a. Tae circuits

b. Delra giroulrs

t. Delta-Teco conversions

d. Tee-Delta convvrs}ens

a. loop currents -

b. writing loop eqations

c. solving for VOlfage

drops

d. solving, for curronts
S. Other-techniquos

a. superposition

b. Thevenin theorem

¢, Norton's theorem

Capacitance

1. Dieleoctric field

2. Blectrostatic induction

3. Charging and discharging
of capacitors

4. Capacitors

a. capacitvr construction

b. dielectric values

c. effects of physical

< constructivn on value
5. Capacltor vatings

a. capacitance value

b. how capacitance de-

tormined

c. working voltage

d. tolerange

¢. polarity .

f. capacitdr color coding
\ L 4

¥oxk probloms- involving mesh
snndysis techniques.

Work analysis problems involving
skhills of Delta-Tee trans<{orma-
tiony.

Woxk loop analysis probloms

Students per€orm cach type of
analysis.,

~

capacitance. "

-

*ork related problems to determine

N

.~ .

I1lugstrate the usc of cach
with simple oxample problems.

to stord charge.

" ¢

Dissect several typos of
capacitors.
NOTE: Some oil filled and

[eTectrolytic capasitoys con-

tain potential hsiardous
Tquids.

(*16)p, 195

Demonstrate capacitors abiilt}(ﬂl6). p. 420

\ '
(*16),p. 177
;
. Ny
(112),p. 228
(*s),p. 52
(¥16) ,p.424 e e
("12),p. 229 , Y
(#58),p. 5§ "
' i &l Q
S
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VI: DIRECT CURRENT CYRCUITS (Contlnuod) - - _ . 4
T I4
[y v ~~ . ; . " . N - 3
oomeenwes A TOPNGS L L STUDENT AGTUIVITIES. .. TEACHER ACTIVITIES | .. . RESQURCES
Namo soveral types of cdpacitors | 6. Types of capacltors Show atudonts different types .
,and: thelr gonoral usos. "8, capaclitor types of cupacitors and discuss
b, varlablae capaclitors thelr charactaristics.
: - : . ¢. types of dislectrics . ,
» Explain the transient response 7. Translont responge . Build aapacitor circuits and mo‘\surq Draw transient response on (*12),p. 238 s
curves .of capacitors, calculate n. tronsient responso-- chonglng timos, graph capoacitor board or overhoad projector [{¥5),p. 151
timg constants,and oxplaln thelr charging - voltages,and dotexmine time gon- and discuss charging and
importance. ’ b. translent response-- stonty, discharging.
' discharging.
Determino the total capacitance 8. Dasic capatitor circuits |Build R,C. gircuit using serles Discuss fully serioes and (51.2),11‘ 238
and working voltage of series and a. total capacitance in and parallel capacitdr connections [parallel connoctions and
parallel capacitor oircuits. senies and parallel and moasure time constants and * Jthe voltage distributien, ' N
. b. voltage division In voltage distribution. _ - !
. sexios ) - B T . o
¢. voltngo, ratings in \ ot ' Lt
. sorlos . . . . _ : .
; d. total capacitance ln . : .
parallel . .
. 6. voltaoge ratings In
- ! parallal ' L e .
v - s ¢ . L -k
. . . G. Unit Roviow ; o ' L
- 1. Unlt Tost ) C. , :
R ) .
s * . - /{4 o * g
. , .” . - \ f
- - ‘. .
»’7 . ' 2 N 3
. ! o . B .
. ) . : . ; “'

Q I . . v . : s : L. 2




UMCT VIL: MAGNETISM

INTRODUCTION
(PURPOSE/RA1IQNALBfINTBNTION)

UNIT GOAL(S)

GBNBRAL UNIl OBJBC1IVBS

‘Th@ purpose of thisunit iz to introduco

the atudent to magnotism. Blectric current
producos nagnotic fields and magnetic flelds
produce olectric current.

-~

and principles used {n doaling with
magnetic dovices.

To. mako the studont aware of tho thoories

e

Upon completion of this unit the studont should bo able

to:

1. Tdentify how you got megnets.

2. Undorstand permesbility

3. Understand the texm magnetic domain and
‘'why tho c¢rystals aroe positionsd in a north-
south direction,

K ,L‘_

."
- =
L

ottt

. '. ‘ -1‘
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UNIT VII: MAGNETISM 8 hours A
e ORIPCTIVES TQrI1GS L STURBNT AqTivITIng . . . e JRNGUER AGTIVITIRG | TSQURCES
At the conclusion of this unit A. History of Magnetism *Noto taking *Lecture and discussion {(#17),Unit S5,
the student should ho able to: 1. Magnets Discuss mngnetismThlﬁtory. pp. 3-7
Classify magnets accovding to 2.*2rg§§;§inl magnots Igogfggzi?hfggiuilggﬁgtnrial utied ' (220),p. 56"
. the method by which they obtaln b‘ matzsial use ' e "8 ) _ .
thelr magnetic field. G. mothod weed to Sbtain . _ v - .- . N

magnot field

Domonstrate an understanding B. Magnetie Theory Hxplain what {s moant by magnetic | Show shapo of fisld around (¥17),Unit 5,

of the observed phenomenon of 1. Pormoabllity flux, pormeability, and magneto- . |magnet using inon f1lings PP- 5-13
magnetic theory. ' a. flux motive forco. on white paper. : -
b. polos . -
2. Domain . >
: : 3. Law of mognetism
Name the basle bLuilding materialy C. Magnoetic Materials and Uffoct|Dlscuss magnotomotive force iind Domonstrate the strongth (*17), Unit S,p. 10.
for magnets. 1. Forromagnotic - roluctance for making a temporary |[of magnotic materials. (¥20%, p. 52 " L v
. : 2. Dlamagnotic - magnot .
-~ ' "3: Magnetle shioldling Discuss places whoro magnetic
~ shielding 1s nocossary,
Define and understand the terms |D. Meastning Magnotism Identify way to mefsure magnets. Locture (20),pn. S6, §7 ' ﬂ
and formulas used in magnetic 1. Magnetomotive foxrce ‘ . . l T
circuits. 2. ¥lux density ’ '

3. Intensity
4. Rpluctance
5. Permoability

6. Retentivity )
° ]
/.
Develop a working knowledge of |U. Electromagnetic Effect State .the principle of oloctro~ Use compass to indicate wng- |(AY7),Unit 5,p. 56
electromagnet )¢ relat lon to 1. Relation to,current magnotic Induction. _ netic fleld around wire, (220),p. 50
electricity. 2. Magwotlam In coll of wire | - ) . e _
‘ 3. Bleetromagnotio devices Demonstrate a practical c¢lirealt Discuas the operation of (*17) ,Unit 5,p. 62 .
\ a. solenoid asing the velay and reed switch. several electromagnetic de- ' T
b. relay. » ' vices, including solenoids ) .
. ¢. ¢ircuit Breakers © land doorbells.
d. speakers .
¢) peters 1
. {, recording tape , . . v )
: *Ih notebook _ Uso charts, overhead .projoc-
- tor, and transpapeyicies. ‘ \
'1
] \ .\1 b \ Y
<+ ‘ .
b - ¥
* 3 . U
7T ) 78
. ' . \ .
» : § . ]
b f ' R -
o ' od : ’ . o ! : : ' w7 . . AR




UNIT V1T

MAGNETISM (Coptipusd)

OBIECTIVES

) .
Define induction, Inductance, and
counter UMF,

Noseribe the factors which deteor-

mine

2%

>

L]

ERIC

BB A v 7ext Provided by R

inductanco,

e

P

F

. Inductance
1. JInduced BMP
2. Lons's Law

3. Measuring inductance

. Bffect of cores
Quality of cotls

Lo

. Time constants

WL~

-y Test Roviow

Tost

”

e TRUGS L

Translient reosponse

Inductance In series
. Inductance in parallel

e 2 TURUNT ACTIVITIRG

List thoe unit of inductanca.
Deacribe the factoxswhich determine
Inductance.

NDraw the schematlc symbols tor in-
ductor.

Construct RL circult and dotermine
changing ratos and time constants
experimentally.

Tost

Roviow test

/
- TEAGHER ACTIVITIS .| ... RESQURGES
Demonsatrate inductlve kick (017),Unié 8,
by using large inductor and |pp. 6-8
ngon bulb. Switch low (#173,Unig 8,
voltage DC on and off ro pp. 9-11 )
flash noon bull. )
7
Roviow tost .
_, \

{-

<
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uNTT vITT:  TEST EQUIPMENT

PR
INTRODUCTION .
(PURPOST /RATIONALE/ INTENTION)

" UNIT GOAL (8)

N
e 4 A e e o e e A ———— ~——

- GENURAL UNTT OBJECTIVES

This unit is intended to familinrize students
with the mor't common test vquipmont and its
proper use.

Tonchers should be aware of the importance of
uging the correct nomenclaturc, as well as
the neud {or thoroughuess in inltial
demonatvat tons, Vo d

¢

6%

Students will be given maximum opportunity
to identlfy, seloct, and handle a variety
of eloctronic test ojuipmont.

Upon complghéon of thls unit the learner will be able
to name the Various typas of test equipment and describa
the use of each by completing®the unit test. Learner

must score at lenst 70 pavrocent to pass.

Domonstrate an understanding of motor constyuctlion and

oscilloscope fundamontsls,

-
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+ UNIT VIIT: TEST EQUIPMENT 8 Hours _ — ] _
‘ _ OBJECTIVES ", TQrICS STUDBNT ACTIVITINS. o | @ TEAGUER ACTIVITLES _BESOURCES +°
~ . m " ’ ’ ’ . . -
Thé learner will be able to read, Tes€ Cquipmopt * Read chapter. N Lecture’ ’ (#19),pp. 1-5 to

< calibrgto, and measure oloctrical
‘quantitioes using tho analog or
digi\at volt, ump, and ohmmeters.

O : -

“ERIC '

Aruitoxt provided by Eic:

)

1. Meter movement analog
a. d*Aronval movemont
1. construction
* 2. operation
b. taut~band wmovement A
¢. Iron vane -~ '
1. radinl vane
2, coucentric vane

.d. thermocouple - o
1. operation
2. congtruction
3. olectrical charac-
teristics )
‘2. Anmetor

A, computipg shunt re- .
algtance to increase
the <vange of the

_ aumat by

b. scales
1. Nnear
2. nonlinear

C. ammoter ﬂCCUI‘llCY

d. circuit connections

3. Voltmater

n. extending the range

1. calculating the
nultiplier .- -

2. multi-rango volt-
motors

L. loading offect of volt-
motors -

¢. typical connections

.

d. tyRICﬂl voltmeters AC §
DC .

&. scalds .
1. oC ‘ o
2. AC
- ]

Angwer roview questions.

Take notes. ,

Do Iab on fnmiliarizgtion of
analog motors.

0}

>

Road section on ammeter.

Answer programmed review quostigns.
Do lab activity to demonstrate a
mothod of finding the resistanae of
A meter movement or the ammoter -
section of a multimetor

13
E
»

Road chapter on voltmoter,
Answor programmed review quostions.
; .

Show students proper tecﬂ%l-
ques and safety in using this
typg of meter,

LY

.

Dn&s_truto possiblo appli- .
¢ ns of ammoters. s

Gonerate possible quiz ox
definition shoot. ~

-

T

: 1
Demonstrate .proper use in
hofking up meter in parallel,

-
4 ’

1-20

(
1-34

1-49;

¥19),pp, 1-21 to

(¥19),pp. 1-35 to .

Sy ,
b 4
1
BN
\‘ LY
oy
1
»
Y .
. *
’ . ' .
. «"*
»
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TEST EQUIPMENT

(Continued)

Tho learner will be able to fdentify

§ .
R OBJECTIVES . TQPICS ¥ STURENT AGTIVITIRS TEAGHER ACTIVITIRS RESQUBCES
4. Ohmmater r Read gection on ohmwmeters. - Demcnsirate propar use In (#23) ,pp. 1-30 wo
) a. scale calibration Angwer programmod review questions.|veading rangss and scalas of |1-63 !
b. c¢reating higher and Do lab activity which requires the |the ohmmater.
. lower ranges reading of dif{ferent rvesistances. r» v,
¢. ghunt ohmmeter i .
d. measuremonts
) e. scales \ o .
5. Volt~Ohm~Milllmetor, Read soctlon on VOM, % Bxplain the-rgnge switehing (¥23) ,pp. 1=64 to
i 8. VOM Answey programmed review queations.|sockets and ohm control. 1-73 h
- b. DC voltmeter Do lab activity that ianvolves esach .
- - ¢ millimater section of tho volt-olmg-millimater. . bR
- 6. Digltal/LED or LCD type Raad selected materialg on digital [Demonstratg the operation, .|J(#23),pp. 2-6 to
a. analog to diglital con~ |matars. function, and veading of tha [2-28 L
° veraion Complete prograuméd roviaw queationsmatar. . -
’ b lategrating techniques |[Complete a lab activity which v
' (1) single-slope A/D demonatrates learner's comprehension . . ~ i
) , convergion vf meter. . / .
(2) dual-slope inte- \ AT .
3 . > gratipn )
- ) (3) voltage to frequem-| - .
=t g cy ,
(4) charge balance » . .
¢. non-inmtegrating tech- x *

.

. the conmponents, {eaturas, controls,
and meagure yadng the oscilloscope.

They will

t

Q

"ERIC

Aruitoxt provided by Eic:

also learn  to:

avold dimage to the scope,

property adjust and calibygate
the scope, and

connect the gsoope with minlmal

Yoddsturbance to tha quantity

\ being obscrved,

d.

.

Osclll
1. Gat

2. Dof

3., 0ac
4. Spe
3. C,O\\

niques

(1) linear-vamp con-
version ¢

signal procesgor

displays

0BCOpY

hode ray tube -
leoctfon clreuita R
11logcope clrcults

cial features
Lrolg
. N .
4
(

Read daction(s) coverlng ogclllo~
scopos., . o .
Take notas.

Answer Programwed .review quastioms.
Display wave forms using scope.

- - . B o~

Demonstrate the proper
handling, use, and oporvation.

*a

.

(#23) ,pp. 1-58

1-63 .
(#30) ,pp. 2-13

a

ar

to

.
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) UNIT VITY:  TRST EQUIPMENT (Continued) ' : “\ e e . e g m ¢ I
. . ) ot N ) 2 : A
e -OHJECT‘WBs TOPIGS —STURENT, AGTIVITIGS JEACHER ACTIVITIES RASQURGES
7 - L . = ” N T . .
. .. . . .
Display a wave form (or a - ' 'y
aulouad portid;{ thereof) and - < :
m('uhuln {ts chatacteristics ] * .
. (umpll(mle, pel'j‘od {roquoency). .
N :  Detoruine tho rolationship bé-* |- .

N\ tween twe waveforms auch as > . . .
’ “phage ahift. . . ! N ) ] . '
Digplay b=y pl% (lismjc&a--“ - ~ : ‘ . :

s . [lxtures). ° « ‘ V . "o " .
= Interprat the results of : T e '
: vallllodctpe measuléments . ) ~ :
.« taking rhe llofrtations of the- . A !
scapa Inta Account. ot
¥ The loarner will ?c able to use and C.; Function/Signal GeneratoY Read section coverlng functlon/ g (#19), pr. 5-111 to
% ¢ ldentify the wavelorms of functlona} 1. Baslc concopts. , signal’ gonorator. 5-123 ’
: aﬂd signal generators. . , 2. Maveforns R - Irake notes.” ' v . 1
- . ) , - a. glne wave . Anawer programmed review questions. > &
. C T - /” - b. square wave i e Complate lab activity to demon- . _ .
w W S . - e triongle wave ~4strate how tha putput frequency ) : > §
- N . d. sawtooth wave and voltuge can be checked. % _ . d :
.4 * . RN . Q. 'pulﬁsﬁ . e g? .. . . s
’ N . 3. Radfio frequency. \ . : . . . - .
J ¢ ‘ - :
The Twarner will Le able 5 devalop{D. ‘Transistor Tester , Be able to uss this piecq‘Jof test Demonptrnto/axplhln purpose (719) }p- 5-69 \ .
a working knowledge of the use and | , 1. bbta . ) aquipmont (1f lab aquimu. and uaq, (19 Spp. 6-12 1o .
. Tunctlon of a tranalmox toster, " 2.. lenkage . . Read chaptor. \ Demonstrste propar set-up 6-19
! The learwor will be .nbh.» N oar m‘mur) 3. fet teats 4 eke noten %.» and use of transistor testor.| , :
Complato pibgwmmcsd ravlew . «
“the type of tramwistor and transls- Lt ) LR quest Lons. ’
Lo Juwds usfng o transtitor “‘M"x_‘j@. Unit Roview select 5 couple of diffevent ° ' . .- ) &
.. tranglgtors and lest vach. . ’ .
F. Unit Exam . . <! ] ' T _
! i * - /. } \ 1 N ‘_i " . v
. o - N . ‘ !
. [ . - . s . o
M ) . i X . 4 - o i
. s N o - N ) PR a
v / . \ , . Rt
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or
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() . 87 , 99 T
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UNIT IX. AC. CXRCVNNS e e i - e e S+ b e S
INTRODUCT TON . . e ‘y <2 Ta )y
(PURPOSI-./RATIONM.[’:/IM'BNT'{ON) ' UNIT GOAL{S) ) ' GENBRAL UNIT OBYBCTIVES o - . o,
- - - - ) Soug L apa sl e S - o *,
’ This unit ls dasigned to prosent to the -';Ttiu'gbn_.‘g_ of this unit 18 to introduce vactor - Upm\’ _cohq»lotion of thip vait the -wtudent will be abla~  _ » _'f P
Y student alternating eurrent clreuit analyais analysis technlgqpes for sliernaging current to1 : ' oL >
tochniquos. Al‘so fneluded s z‘l ntugy c.ut x%rf.uuu tl\k}t contaln vdgtatorg, capacltors, Went Ify spectlfc quant ity meaguromenta of AC-',,'~wavo~ *
alternating current {umndamentala and trang- agd” {nductora. forme “-‘J‘d convert fl;om one to another whare approprle
. formera, ) ) - , ate .
I L Analyze RL, 'RC. and RLC clreuits fox Leactance,
_ _ . o : Ce oo, impedance, phase amogle’, true pewsr,and power Eactox. @ "
. S .. 1 o ' o 'Decormim cho resonant f£raquency and frequency . Ve i
B R T e L e e _xospouse curves of RLU ‘cdreujts.
' o . ~Infld varlous types of fllter clvcults to spaciﬁc ®
. o " "xoquiwmcr\ts '
¢ 7 ) . o ’ . Explain the opomtlon and upplicm fonp of trans—
oy ! o . . " fbrmars..
~ - « - X ‘
: :: - L . . ot ~y
i . ‘ . > 1}
»
. .-
<, \. . - o .._{_ L4
- N 5y ’»
g - T '
3 o
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Aruitoxt provided by Eic:

<

they relate to alturnating curronts

-

3

Q :

.

=« |

d.

b. out-of-phage voltage
and’currents

paver In A.C. clrcults
that srye la-phase
power In A.C. clrcults
that ave out-of~-phasge

C.

negative power.

4
R ) - /
k.
UNMIT U1 A.G. CLRCULTE 17 hougy A
L3
-— _UBJECTIVES - TOPICS STURENT ACTIVITILS. TRAGIER ACTIVITIRS SESQURCES
Students will be ablae to 1dentify 1A, Altermating Current Funda- Studonty take notes in notebook. Diaplay sxawpls waveus on (#12) ,p. V47 )
basic wavelorms by thetr shape. mentals ' oocilloacope or draw ¢n (#16) ,pp. 314,329
' 1. Waveforus board. !
a. oslne wave A
b. "square wave
¢. ramp {sawtouth) wave ' s
s . ~ d. trxiangle wave p ' v
Student will be able to define 2. A.C. Quantities P . Draw waveform and show what :
alternating current quantitdes and 4. frequency ) ? loach quantity represents.
convart messuraments whare appro- b. paeriod llave studeuts convert from (#16) ,pp. 317-322 '
priate, ¢c. waveleugth one quantity to another.’ (£12) ,pp ™148-151
. , d. paeak valus Examplo: Find wavelongth af . -
' N @. ponk-to-peak valuo 1 MUZ afgnal.
) f. aoffective (RMS) o - Demongtratae changigg ofkona .
g average value quantity to another, .
h. Inatantancous valug ' - o ,
: 1. harmonious . . 8 , E
Studenty will be able to sketch 1. Polyphase A.Coge Digcuss advantago of polyphase Draw waveforms on board or (#12) ,p..157 g
three phaso alternating gurrent 4. twoephasa waveflorm over alngle phase A.C. - . uge ovarhead transparencles (#16),p. 345
wavaforys and glve application b. three-phase waveform " b) + |to Indicate phase relatlon-
end advantages of polyphase ¢. usos of polyphane shilp. .
circufts. current . _
d. advantages of polyphase !
4 current -
— . ¢. polyphase distributlion :
s b “& . ayatems " ‘ ¥ o
. Student will be able to define the 4. Phase velatlonship . - , Draw ocut-of«phase signala (#12),p. 168 -
terma Livphase and out-of~phage ax a. In~phage vpltage an (voltage and current) and disq(#16),p. 3¥
currents cusg avreasn of posnitive and- (#10) ,p. 72
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S st e

‘the basic operating principles

calculate capacitivs reactance for
# glven circult.

Student will be able to analyza
circuita Involving resistance and
capacitive reactMice. '

’

S

Studont will be able to defips~hre
calculate inductive reactapnce for
a glven circuit.

Studenta will ba able to analyze
numerically and vectorally cirguits
invelving resistance and inductiva
reactance. '

wn
A

Students will be able to explaln

of the tranaformer,

Students will be able to explain
the baaihqphyalcul congtruction
of txansformexs.

T

D.

u

O

JUNXT 1Xe A.Go CIRCUITS ~— (Goontinued)
opJECTIVES
Student wil! be able te Jdaffop and | B, Capacltive

1.

Capacitors

a. capacitivelreactance

L. phame shift

C. power consumption by
capacitor

Capacltance quantities

a. reactance

b. impedance

¢. phase angle -

d.

8. ttue power

f. power !a‘ctor

R- vesctor analysis techni-

T ques

Inductive Circuits

1.
2.
3.

A.

1.
1.
).

Inductive raactance

Phase shift

Power conaumption by

inductor

Indyctance quantitien |

4. reactance

b. impaddance -

C. apparant power

d. true power -~

s. power factor

f. vector analysis of R.L.
circuits

Transforwars

Mutual inductance
Coupling .
Troansfprmer construction
a. primery

b. secondory

T, Ccoren

- _ STURLNT_ACTIVITIES .

apparent power |

TEACIER ACTIVITIES .

Students gruph capaciti- ¢ resctance

vergsus {requency. .

»

Build R.C. cfrcuita, applying a
varfetv of frequanclas. Measure
voltage drops and use oscilloscope
display phage relationship betwoen
capacitor and resigtor.

Analyze R.C. circults.

] ’
Students graph inductive rcucsgﬂgp
varsua froquency.

Butld R.L. circuits applying a
variety of frequancies, meagpure
voltaga drops and diaplay phase
relation batween inductor and
rasistor. R

bsing coils and corps indicate

feffect of coupling of coils. o

w

L n

) ..
BEST COPY AVAILABLE

¥

Digscuss reactance and how
1t de Jetermined.

Demonatrate 'process of A.C.
circult analysis using
vectors.

Discuss reactance {n R.L.
c¢lxcuits and how 1t
determined.

is,

Demonstrata application of *
A.C, analynis to KR,L. cirpuiuT “H

‘

Show actual transformers to
clans.

| — RESQURCES
(llb).pi 0

{(#12) ,p. 1239

(#10) ,p. 95

v

(1Y), p. 100
N2y, p. 190
(#5), p. 138
(116) .p. 499

(112), p. J60

(n2),p. 20% -
(3),p. 106 e
('10).P. 92 . SQ
% .
L 4

F
1] ‘.
.M:?ﬁ



SANLT ING ALGL L CIBCLILS (Const dnurd)

SNSRI, 1% 4 U1 1+ S

Frudents will be able Lo uwse
turna ratio to analyze transformer
_eircuita, : '

Studeui:\&rTT"BE able to explain
how multiple voltage jransformera
function. ' i

——pen

-
-

Studanfs will be able to give
~several uzes of transfovmers.

» 7
¥

Btudents vill be able to name the
lossar of power 1in a transformqg
and methods of minimixing pover

£ lognen,

¢

Students will be able to define and
calculate rasonant frequency of,
an LU circufc. '
Studsnty will be sble to analyze
RLC circults and graph tha
frequency response curves.

/
l'\{\ . o

Aruitoxt provided by Eic:

TEAGHER ACTIVITIES

c--JQLILS 2 TMUNT ACTIVITIES
o Rargoe Selve problem usling tutng ratde of

a. turns ratfo
b. valtage ratio
¢. gurrent ratin
5. Multi-volrage tranaformers
a. tapped secondarxiosn
b. topped primacy -
¢. multiple psecondariesn
d. mulft{ple primacios
v. variable tape .
f. auto tranaformers
6. Transformer uses
a. voltags transforwation
b. lsolation
¢. lapedance matching
d. gignal aplive NgR/in
version
e. coupling
1. Power losaas/cursa
a. coil rwelstance/over-
winding -
oddy currents/laminat-
ing
hystexesis/special
allays

b.

[

Tuned Circults
1. Resonance

2. Series tuned clrcult
&.
b.
Ca
d.

impedance
{requuncy reaponse
apparent power *
powor f{actor

phase angle

. voltage drops

line currents
flywheel effect

< [igure of merit--Q
bandwidth

N\

transforimey.

Didcusa how taps split veliage.

Students calculate~then experi-
mentally determine resonant freq-
uency ol circuit.

Studgut bulld series RLC clrcult and
examing voltage drops and currsnts
at [requencies above, near and
[below regonant frequency.

L

Frorform A.CL analyals of RLC sorlen
circuit.

Discusds turns ratic and
demonstrate solving prob-
lems by ‘turna ratio.

Show tapped trangforzers

?

Demonsirate determining
reaonance .,

iscues performance of irculd
hovae, balow, and near
esonance,

) N

Pemonatrate analysis technf-
ues . . :

a

j

(#12), p. 205
(218),P, 2361
(79),p. 100

(#12), p. 212
(#16,p. 163

. (g5);P‘ 113

(#12),p. 206
(#10) ,p. 366"

Nn2).p. 71
(#5),p. 541

(Nn2),p. 267
(910),p, .109

\ .

x

T gesfoory NALBRE . 96

\

»

RESOURCES



vo ® .o 1, . . ) . L P )
i " . - e . : o }- e, v
@ UNIT IX: . A€ CIRCVITS  «Continuad) . Y A " e . ) t
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« 1 %o . R J . ) - . R
- h e wranad LRS- STURNT ACTYILILS TEACUER JCTIVITILS RESUIRCES .
e _ . . . . < C . ' y .
- . < 3. Parallel tunwd circuits Students build pardllel RLC clrc-ui{ Dlsc per{ormance of (¢12),p. 269
N . , i A, fwmpecarce afd oxaaine voltage drops and' Vm, below, and (f10) ,p. 1)1
= : o . b. frcqxﬁnc) rosponse current s.at fraqubncles abvve, near|near resonan e. ¢ -
. A R - t. appareot gower * Jand balew resonant f{reguency. Demonstrate andlysis tech- . .
. - ) : d. jower factor : . _ niques. - -
' . ) ¢. phage angle - & - L . . . i .
. f. voltage drops . ' . . ) )
: . g+ line currents ' ! . », . _ (,
: “h. figure of merit-~Q Perform A.C. analysis of RLC . - » .
. . . 1. Sandwtdth ¢ parallel clrcuit. . _ .
» . L J- flwheel effect : . . . . . .
* Students will be adlgdto drav the 4. Fllters ' . Students congtruct passive filters |Draw graph of thg rasponre C(#].O) P 263
" , Tour majer filters, | hbw s, high pags and determing® the frequoncy ro- curves, L(llf?).P, 27%
each works and sketch thc‘/b aley , 5. low pass . |#ponmes. | - ‘ ; (216),p. 571’ .
frequency response of each! cr band pass . - v . =T . (#5),p. 173 o
. R . . * o d. band raeject . w - . -
‘ . . 5. Combination filtexs - P Discuse Lsep.of filters. .
y, . i _ a. notch filters J ’ . r
“ T - b. crossovers: . Pl '
. W : c. bypass capacitor filtex t . L Lt : . , .
~ 5 4 < '\ ,
S a \ T\ . o 1F. Unit Raview . N ‘o ‘ ' s Vo
"~ * " . 6. Unig Test - ‘
'y - , ,1:. - 13 . - . . ¢ N
p - ‘1 t . . i \
' &
- . . , \ .
) - . T . . * X, »
) - N ! “ 4 ~ - r
. » . ?
h \ C Co _ :
i ' N * t - .
Al
= - ,\ - . i
) ‘ ot N . -
i N ° - - - - P ] v -
» ? ¢ S ) )
- L4 L3 \ - .
i . i . ! \(’ T ’ . * .
- ’ . ! L) : . ~\ < . B
a R . : - \ . .
e ' ' . I . ' ‘- ‘.l
S . 9‘? R '*_ \ \U" \ . - : . . i - . PO
-~ . ) ' . . _ S ' . \:
- " 3
‘ , | BEST COPY MYALABLE ~ |
P - ' M t . ' - 98
- & . : N .
‘ R ., _ A T e .
) . . -
- T : - ., ' : i o o> . : ~ : o
\)‘ h * - * . ot . . : .
N ' . . ' . , . : ' .
: R . . ' . . o : N . » o



O

SERIC

Aruitoxt provided by Eic:
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UNIT X. SEHICONDUCTOR FUNDAMBNTALS - - = ) - R )
INTROQDUCT1ON : ; P ) ; ¢
{(PURPOSE/RATTONALE / INTENTION) UNIT GOAL (51 GENGRAL URTT OBJECTIVES
) - ‘ : 1 . - A — .
Thia unit ia to familiarize the learnara with | Studvots will be given paxipum opportunity Upon complation of this unkt, che learner will be able
the type-of semiconductor matariala, appli~ to identify and mslect scm%ronducu\x‘? to nama the vagious types of semiconductor matayisia -~
* catlons, and theory of operation. . matexiale. . - . . and their applications by scoring at least 70 percent
. . L3 A . . to paas. ) .
. . _ « .
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UNIT X3 SEMICONDUCTOR l"llNi)J\hil-il\ 13 J.S‘
ohdCrives 1
The learner will be able to upder- | A?
stand the {mportance, advantagys ’
and disadvantages of asmiconductors
t A
\« - /
. Y
ER Y * L} -
A ~
- ) n.
. \ -
1]
N - s
¥ - , '
. ~ c
3 -
D.
i
h
< .
~
w
.
. . \
101 -
. ., .« A .
i
e "
wiiﬁna

-~

R VO

»

5 houra

—— m——— et e e ——————

© e e

SR ) S o

'Unll Exam

Semiconductor MuLﬁ?Luls
1. Pure zemicouductors
a. carbon
b germusium
{ c. sllicon
2. LS

e i .

3. Hl;{eccmpﬁruturq chatvac-
tociatics)

AL Doblng sepdconductors

5. N-typs materiala

6., P-typs maferial -/

7. Lurront in semfcondyctynce

P-N Junction

1. Yorming Junction

2, Leplotion regtea

1. Barcier potenttal

4. Forward biased

3. Reverse blasmed

6. Avalanche breakdown

7. Charge carxrler ro-
combination

UniL Review

v - e M-——‘_-—-.—- et A e A = — = e — r

o SIDWLAGTIVLLIES.
1Y

tomperature chatactor-ps

- x

b

Read section wovering somiconductor
materinlae through igh temperature
charactariatics.
Take notes.

]

Undargtand what gnkuu place with
dopink. ) .
Bs able .to distinguish the dL{for-
anca betweon N-type and P-typs.

.

Read matoerial vovering this section

e
Taku notes. !
*r
1
1
” /f
L ] 2
-+
-
¢ A N
' A\
) FR

LS . e
A 1
ackar AcLins 1 WLSQURCLS
Lectyra 021y pp. 1-10 =
1=20 .

-

(#21) ,pp. 1-20 1o

1-23 .
N “
¢21) ,pp. 2-5 to
2-1)
AI
¢
\
N
:
-
* .
102 »
‘% dnd
v h T
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UNIT XI3  BLECTRONIC DHVICES

1., BLECTRONIC DEVICES
1 ¥TRODUCTY 0);1 ' .
(PURPOSE/RATIONALE/ INTENTION)

- a———— X,

UNIT GOAL (S)

v - . v
4 \ )
. ST . S
. GINBRAL UNITY 3§JECTIVES

B v
This unit s designed to familia¥ize the
student {n semiconductor devicss and typical
-clrcuit applicatlons:

The swphasls should be placed upon typical
applicat fona and nctual cirvult operation |
rathér than the. proctas of’dlx(uit dewign.

As this ar¢n is over "chaoging the teacher {s
encouragsd to add material whemever it ig
appropriate. ‘

Yoo

<

The goal of ‘this unitsis to prasent (o the
studant the aren of aamlcondqgtor devices
and thefr-appiications. .

£
- . b
. v <
LY
]
s
\ \ \
. -
o N -
A
],
.
- ~
N
' -
’ ’ ¥
~ f ;
N ~
.
P ' (]
s t
L)

Upon the completlon of this unit the student will be able
to1: .

Name aeveral typen of diodes, explain thelr oparntion
and state a Cypical use of gach. -

Construct clrcults ysing diodes such as power supplies
and voltage multlpllyrs. ' .

Explain the 0p01ution of diode rchuits.

Name two types of bipolar trnnsistorn and oxplain the
oparating theory of each. . .

N
“Name threa typop of ffeld sffact transisfPrs and ex-
plain thq\~perur1ng theory of each. ¢

‘Name four different clrcyit typds and the Jasic ,
chaxacteristics of asch.

prlain the operating parametars of transigtor
clxcuits. ' .
Conatryct banic tha1l algual umplirier from glven EN

clrcult . dlngrnm.

Name sevaral biasing and stabilizing methods for
trldnaistor amplifiers.

Name thrae thyristor daviéea, explain thelr opera- )
tion and give applications for ewch.

Construct thyristor circuits to apaéifications.

w Demonstrafe '8n understanding of Mevice rnting and
physical packaging designs. . s

nriefly explain {abrication of Intdgrated ﬁirCuits.'

L]
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UNIT XL; . ELECTRONIC. DEVICES. -.:choumgsa__.... s — : - ‘ -
‘ TRODUCT TON o
. (l‘URPOSE/RAIIONMJ;/INFENI'ION) N ) . . UNIT GOAL (8) . 8 . GBNLRAL UNTT OBJBCIIVES
- .
7 , . : - _ -
- . ~ . , s a ¢ .
. - I . Ve s . ' Construct simple clrcuits using 1. to wpecifi-
. ST ’ | #eatidns. _
N ¢, s - Name several uses of 1.C.'s. ‘
. -7 . . ) . Name several uses of operationul amplifiers. -
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o - OBJECTIVES " IQFIQ&___ STUDENT ACTIVITIES - TEACHER ACTIVITIES RESQURCES
Student will be able to explain A. Diodes : Construct circuit using dieda and Display characteriatic curve (#31),p. 18

(#148) .p. 178
(#10),p. 210
(#16) ,p. 630 °

meagure voltngs dropa:ﬁ&lcurrent 7 lon curve tracer 1f available.

thqg vperat ing characteristics;bf _
in forward bilas, roverse blas, and

1. Chavacterietics of dlod
the dlode. * a. reverge blay :

b. leakage -

Namej savaral types of diodes and -
theif norwal applicatiocns. .

,' . ',

(¢

N
Explain the differant ratings for a
diode and identify leads on actual

diodes.
* ¢

Students will be able to aketch,
congtrucy, and explain the opora-
tion of several different diode

¢. breakdowm voltage .
d> forward bias
€. turn oh veltage -
f. forward bdilas currant
8. dynamic resistonce
h, characteristic curve
1. testing dilodeg~~
ohmmetex
J. recomwbination of carvit-
ars

2. Types of .diodes
a. rectifier
b. switching
¢. mener

d. light emitting diode ,

8. crygtad diode

{. selenium diode

g- schematic symbols

1. Ratings
a. pazk Iinverse voltage
b, {orward hiasg cutrenr
c. z8naw yoltamg,
d. powoer diasipation

4. Cathode markings

5. Rectifier ¢ircuits
a. halfi~wave rectifier
b. full-wave rectifieY

with AC applied.

N

Students use ochmmeter Lo teat
diodes. !

A

}onstruct serfos circuif with
resistor and zener dlodd and
examine the operation characteris-—
tica.

Construct rectifibr circuitsy
display”outputs on oscilloscope.

. .

Use curve tracer to diaplay
characteristig curvo of each
type. . '

-

»

Show actual diodea and mark-~
Ings--uge monufacturers data
sheels a8 wource of rating
Information.

(#6) ,pp. 179,192

(#31),p. 23.

(131 ,p. 31
(#4),p. 298

1.

clrculls, -~ ¢. brldge rectiffer .
< d. diode clipper .
' ¢. diede clamper’ :
1
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_— - .
- 6. Diode packaping ! Y . ! . J _
Student will be.able to name 7. ¥iltering - Counect. differant filter circuits Indicaty process of detfermin-](45),p. 181
several methods §f filtering and a. capacitor | to rectifior netvork--ebserve ing porcent ripple--discuss {(#31),p. 37
regulating D.C. power supplies. b. R~C filter - | effect on output waveform. method of eliminating ripple.| (#4),p. 486 . 7 3
P . _ : : . ¢« L-C [{lter ., |- (#10),p. 293 '
' 8. Regulation Add Zener regulatdr to filtered (#31),p. 43 N
. a. blacdor residtor - | power supply. - . {#4),p. 491 . :
- R b. Zener diode . Add I.C. regulatou to filtmed , T ) - (#45),p. 186 \
c. 1.C. raegulations < | power asupply. | (#10),p. 295
' . d. transiator regulator - . ' .
Explain the operation of the volt— 9. Voltage multiplier Construct voltsge doublers. -1 (#31) ;p. 41 .
age doublar as ap example of the® a. half-wave doublar. | Meagsure Anputs, outputs and dig- - ' (#5),p. 184 N .
voltnge multip¥ier. , _b. full-wave doubler play waveform. ¢ (#4),p. 490
* ’ C. triplars o - [y . h o }‘ ! ‘ ‘.(/ -
S d. use of multipliers . ' . ’\.2: : \
Name and briefly explain the prin- 10. Voltage convertars : Discuss DC voltage converslon|(#Y),.p. 254 . ‘ -
'- ciples of.voltage converters. a. DC to AC inverters . o NV mathods and uses. (#4),p. 501
( . b. DC to DC converters 4 )
: Student will bae able to explain B. Transistors . - Draw simplified diagram on (#31)p._ 55 )
‘the construction and basic . 1. Bipolar trnnsiatora ‘ board to ald in gxplanation, |(#5),p. 195 T
oparating theory of the bipolar a. reglons . . ) ) no),p. 218 oo
> Junction trangistors.* . “ b‘f doping levels 3 . . 2
o . c. 'lead currents ' . R R
W d. biasing junctions , : : < v
. . . e, back injection . o "
. f. current gain - . . *
. o . - . 2. Types of bipolar transis- ’a* : v . .
‘ . ' ] tors ) . . . , v
izl ' . u. NPN . - . . . . -
: D b. DNP . . o te T
. // . 3. Fabricatious tegniques ° AR Use overhead or board to show v : o
. . ' a. reglons - ' ot > Jhow produceds b . /
) b. grown junction . Show aaveral typas, of case _ i 0
- c. alloy Junction atyles, .
d. epltaxial base ' ' 1. . ' S
- . . . f
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QD JEGTIVES A TOPJGS - JTUDENT ACTIVITIES ) TEACHER_AGTIVITIGES * i e REROURCGES .
. . N .
Namgr and,drgw diagram on the throe 4. Transistor gfreulta =~ : Draw chcult configurations | - Cot
baslg transigeor circults, a. common baed - - ~ on board.
. i a v b. coummon collector : . Glve example of whare sach *
. ' ~
€. common amitter _ {o used.
Students wi}l bse sble to road list- 3. Operating parametars Conatruct and teat fndividual
fog of tvan tor vperating pava- a. curront gain translator circults for gain. .
metars, Interpret the informdtion b. voltage gain ’ . -
and apply information to potual —. ¢. collaector to omitter . : N
clrcuits. voltage
. \ . . d. collactor currant. Read manufacturexs data sheets and |Discues uso of data 11\ designd (410), Py 22Q
' : , e. bana. current , futerprot. in§ circuits. 31),ps 60 » L
. ' . family of curbes Discusn sources of this data.
g- conatant pover curve .
- \ h. power dissipation . . . .
6. Tranaisto? data’ - v i
) > a. matoxial codes -, (#31),p. 64
4 ’ - ) b. function codes . . : ' (#8) ,p. 98
s o« caso styles 5
. - ds transistor number . s _ X .
Student will be able to define . 7. Oporating ranges . . .
" cut-off and saturation ne t(my - a. cut-off ) , : : -
apply to trc\nﬂlmors - b. lldear regiom ) - . ; 3y (
y . ¢. saturation - - ) )
Student will be able Lo test 8. Trangistor teating - Usa, aach method-to separate good andDomonstrate the use of each () ,p. 67 -
translstor to defarmine (F it Ix ° a. ohmmgter bad transisggors. ty entire class, (¢8),p. 102 , )
good with ‘transistor tester ox b. translstor testers T v
ohmmeter. . €. curve Lracers " e et
Student will be able to define ghiu . Translstor Amplif{ier Circuita _ A ! A
of an amplifier. 1. Gain : , . : () p. 77
o 9. voltage gain (#3).p. 210
b. curkent galn . (216) ,p. 639
¢. pover galn O . ‘
d. decibel ¢ S : :
Studenta will be able to build [“rom 7. MAnplifiex, circulta - Buwild and test baslc amplifier . P } :
a schematic basic amplifier cir-— a. common’ hase clreults. ‘
cults and test cach fov galn and * b. common collector . . . _ ' -
. Phase relationship. ¢ common emitter : . e
17 q * 4. common sQurea ot
v ) “ ' “
' 1
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Studeut will be able to define 3. Blasing method  a Usc characteristic curves and load * (#431),p. 85
. biasing and wse load lines on ‘a, load linve line to daterming operating Yawnge. (¥5).p. 212 ”
characteristic curven to detsrwine k quiaescent point . (#16) ,p. 651
biosing nelwork. c. fesdback mathod®
d. voltage divider method ¥
. ro. blar atabilligat ton )
» wethod . - : i
Name wothods of coupling wulti- 4. Coupling mathods Discusas which would be boest” method |Use class discuapion. (#),p. 97
Atagg amplifiers, the -advantages a. capacitor undax vardoug conditiona such as o &, - .
and disadvantagea of eagh. b.f tranaformer small glignal, audio work, high . N
o ¢. direct * frequency, .slgnal splitting, ete: ” . N :
- . 1 d.sTaxlington pairx ' . ) ®
E transistors . ) oo
& . . 3. Faadbagk . ¥ - .
) . 6. Distortien » ' , . : (#31),p. 115
Studunts will ba able to nhme the, 7. Awplifler clansuog Diacuss uses of edch class. . )
’ clasebs of amplitiers and give the'® a. class A . >
spproximate blasing polnte and uses b. class B . . - . -«
of sach, ¢+ clasa AB . ¢ N
d. class ¢ ® , .
® Briefly expliydn the use of the 8¢ Switching and driver Construct transistor xelay oy lamp .
transistoy n:ru gawitch or Indi- circults . driver clrcults. 3 . . "
cator/velay driver. ; - a. wlugle tranelstors— ' - s
conmon emitter drivevs A . .
b. darlington.drivers > .
: c. awltching apeceds ! . ) '
. ’ d. emltter foltower dvlven| -
_ ‘o \ _and switches - . . ¢
. . . Fy - . ¢ o
Studepts ‘'will be-able to-explain.  |D. Thyristora . i - ‘ Draw caonstruction on boayd. [(#3),p. 292 . o
the chngtiuction of the silicon- 1. Silicon-controlled vectl- [Comstruct §.C«K. controlled powoer _[Show actual SCR's, (131),p. 237 -
. contvollod roctilicr and trg opera- flor @ ) ,.,uu}ply or BCR light dlmmer clrcult. [Draw volt-ampere chavacteris- |(#8),p. 232
" tlon in a clrcult. . a. conatruction Toat reagponse of SCR 1n cilrcuilt. tics on board or use curve (H4a),p. 258, “
b, terminals s tracer. ~
-t gymbol ' .
. d. volt-ampere charac— . ¥ K
‘ . terlstics . *
. clroult conndction u s . . < .
. f. DC operation ' ‘ A . o
N . v
! g- AC operation . g
’ he tegting with ohmmetor ° . N -
\ 1, vatlings .
. !/ ' Z -
. , )
¢
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OBIECTIVLS

Chav - —— = = .~ e e ema—- —

Student will bo,able to name appli-
cations of the slllicon<controlled
Jectifiers, )
.Explain the construction of the
IRIAU and fts operation [u the
clreult, '

rk
*

”

g 1

‘. @ N

Lxplaln the constructfon qf the
uni Junction transistor-and fts
vopovat fon In tho circutt.

RSN |11 14 [ S

2, SCR applications

3.

4

[MC B

ommmm
{08

a.

b

awltching
wave shaping >

TRIAC

a.
b.
C.
d.

€.

f.-

B-
h.

congtruction
terminals

aymhola
volt-ampare charac
ot lco

clxeuie connection
gparation in clreu
TRIAC applicacions
ratings

DIAC

a.
b.
c.
d.
Q!
f.
8.
h.

Unijunction trgwsistors

o.

b.
C.
g.

congtructlon
terminglyg

aymbol

volt—-ampere charac
stice

glrcu¥t connection
gperation in ecircu
applications
ratings.

construction
terminals
symbols °
volt-ampere
charactexistics
clrcuit comnecétion

. operation In cirecuy

application
ratinge

-
v

a

. . A
i #

Conatruct TRIAC controlled 1ight
dimmer /wmétor spapd control.

AY

1
Loy i-

lc l “

Conatruct DIAC control clrcuit.
[4

teri-
1t

Congtruct unijunctlion
ogclllator circult to
operacing characterls

-~
N
- :

rel tion
> N

ics.

\

1%

e STUDENT ACTLVITILS .

[FF =t =t et e g e .

C TEAGIR AGTIVITIES _

Draw condtruction of TRIAC on
board. ’

S?ow actual TRIAC'®s.

Dlaw volt-ampare characterls-
tice on board or usc. Burva
tracer, Y

\

Draw DIAC conatruction on

board.

Show actual DIAC's to class.

Draw DIAC volt-amperc

*arucmristlcs on boaxd or
¢ curve tracexr to display.

(

Draw unijunction conatruction
on beard.

Draw unijunction operating
characterfastics on board ox
use curve tracey to digplay.

-

§ e dre e

o wesowens 4

5

(#8),¢. 239
(#31),p. 241
(14),p. 261

-

(#8).,p. 242
{(Fa).p. 261
(131),p. 244

(#8),p. 245
(#4),p. 265
(?31),p. 72
S
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UNIT X1t ELECTRONIC DEVICES, (Cont inuad) . L
e Jpitont L e e TS _“.;.___w,*.ﬂﬂ —— e
N OBJECTIVEY S, TOL)GS . ,i STURLENT ACTIVITILS _IEAQHHRAACTIX%]lﬁﬁ RESQURGHS -
Students will be abla to briefly E. Inteagratad Circuits Develop handout on fabxi- (ﬂJf),p. 215

deacyibe the fabricatlion of
integrated clreults,

3

Student will Dbe able to use nanu-
facturers data to propexly connect
L.C.*in & circuit,

[

.‘ | O ‘
_ERIC
TR

(¥l

1. Fabricatlon of circuite
a: photo lithography
b. preparing silicon diac
c. fabricating diodea and
"transiators
d. fabricatfon of reslstor
a. fabrication bf capacl-
toxa
L. probe teating
«- g+ packdging~ -
Integyatlion types .
a. monpllith 1.C. o
b. thinf{llm
¢. hybrid I.G.
' d. thick film 8
¢. modexate scale = ¥
.intagration '
laxge scale .
intoagration
MQ8 and TTL characteris
tice .
3. Package styles
a. flat pack
b. dual 1In-line~DIP
¢+ TO atyla ’
d. pin detormination
4. 1.C. clvcuit comstruction
a. pln numbering
b. supply voltage
¢, groud pins
d. unusged ping
a. 1,C. sockets

£,

B

Sieiimemees m e s sy

catlon techplquas s

\ N _

-+
Diaouas-intngrntion'le ls as
a functlon of semlicondPtor
tochnology=~paint out historid
cal raforancey.

Show studuents pockage astyles
with example LT, 's{

~ .

Give handout to students in-
dicating pin numberfug system
supply voltago and spaclal
handl {ng conslderations of
differeut 1.C."s,

(#4),p. 2711 7 f
(#5),p. 35> o,
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Students will bu able Lo namne
svveral gpplications of [ntegratad
clveuits.,

K'\-‘

<&
-~

Students will be able Lo construct

amplifiexr circult using operational

amplifiers.

Students will be able te explain
the operation of the thermistor
and name gome uses.

O

RIC

R A 1 7ext Provided by ERIC
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oeed

3. Analog 1.C.'a
a. aoplifler
b. ogcillator
ﬁ. timera
. voltage rogulators
e@. phago-lock loopsa
6. Dlgital L.C.'s
a. flip-flops
b. logle gates .
c.-microprocessors !
7. Systems using I.C. Al
2. automotive electronics
b. industrial‘electronics
e. alreraXt alactronles

d. communication electron-

lcs
. medical electronica
. personal electronics
gntertainment
- alectronice
8. Operational-awplifiera
a. ‘differential amplifier
b. split power gupplics
¢, opdrating chyractevis-
tics *
d. circuylt connections
¢. operational-amplificer
applicat{ona

o

 JE R

f. wumning and Integratlng

amplifiers

Thermistors

). Negativae temperature co-
eftlcient

2. Positive temperature
chartacterlstics

3. Construction styles

4, Upoeration

5. Applications

1

<

Btudents build 1.C. controlled
square-wave genarator.

Students Lulld 1.C. L.E.D.
t1asher. ’

-

Build or test diffaxential nmplfz

Builld amplifier circuits using
op-amps. _

Bulld active filter clrcult using
op—-ampa. Heathkit #8 ~(klactronlcs
circults.)

\fler clrcult.

_ﬁ,-h,§ﬂmmﬁJE}W!UEL,*-wm

4

of thermistors,

f e e

N o BESQURCES

Use curve tracer to display
volt—-ampere charactorlistics

+ -~

J(#31),p. 135

(#10) ,p. 275

Heath: Electrouics e

Circuits, Exp. /6 L
’%ou*ﬂimilnr L K

lleath: Electyonics
Clrcuits, Lxp.*

or similar.

210) ,p. 395
(J4),p. 239
(ﬂS) sP. 49 .x
(#12),p. 70

o
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-~ { *
. /- .
, Stjudent will be able to name G, Optoelactric Devicegk . N ) . (#10) ,p. 426
‘ sqveral types of optoslectric 1. Defivdtion . . . .. (#4) ,p. 263
. ddvices, oxplain briefly thelr 2. General uses . (#31),p. 245 .
operation, and give application a. Isolation of circuita
of each. b. communication .
’ c. safety 3 R
" d. counting and raadling . . .
e. light lavel controls , N
. ; - £. lower distortion . ’ :
3. Light-activgted silicon : N
controlled rectifier . . i .
. 4. opto-isolators . o .
7 - 5. infra-red LED '
6. photofregistors . " : R
! . 7. photo diodes . ’ -
. - - 8. LED _
9. laser 3 A - B .
H. Unit Raview , ( S ' )
o . - . S -
0 “1X.  Unit Tast . A
' . toa
. Q 3 P '
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UNIT. XILi  CIRCUIT FADRIGATION .

INTRODUCTLON
(PURPOSL/RATIONALL/ INTENTION)

-

UNIT GOAJ, (S)

GENERAL UNIT OBJECTIVES

T The purposa of thif unit is to providé
. students with 'a working knowledge of
s . fabricatlon techniques and in rhe procoss
* of making printed circliit boards and other
type circuit construction.
. N .
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The student should be able to identlfy An

solact tha processes and naterials in making
a printed circuit board. - ‘
\
3
.
-
t ) A
Y
\ 1
9 )
1
L]
.
¥ .
A * -

Upon completion of this unit the learner. will be abla
to demonstrate knowledge of the processes, tachniques,
and safety practices used in making printed civeuit
hoards, by scoring at lcast 70 percent on unit test to
pass.
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UNLT XI1X: CIRCULIT FABRICATION

-

2 _houxs

OBJECTIVES

TOPICS

STURENT ACTIVITIES

Upon completion of this wnit tha
learnar will ba able to liat the
procosses, tachniquas, and safecy
practicea used In the making of
a printed clvcult board.

The laarner will ba able to under~
stand clectrohic componants and
thelr aymbols in electyonle
schematlc disgrama.

N

j¥4

O

RIC

A

~

a—

Schematic Diagrams
1. Understanding oclectrical
and electronic aymb
2. XIdéntify symbols

J. Braadboarding

7

¥

!

circgit.

«

Set up a slmple vircuil on a bread-

Lboard and be able to complete tho
following:

‘| Trace a signal flow through thae

The connection dots in the acha-
matic do not necessarily coincidae
with tie~points in a pictorial.

The schomatic 1g drawn with
atraight comnacting {ines either
hoxirontal or vertical.
Thay bear little resemblance in-
location to the wires in the?
actual ecircuit.

" The scliematic usually “proceeds™
from left to right following tha
. current flow.

The schematic {dent’tfies each
component by n letter and number,
such ns Rl’ Ry, €y, and so onj

2 \

for rafexrence purposas,

Values of the components are \
shown on the gchematlc, but no
other labeling 1s used,

£

y e

Note:

.y

( P

"

Pass out shaat (8) with
gchematic gcowponsnts and
aupplics.
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(UNIT XL CIRCULT FADRIGATION (Continwed) ... ... . .. ...
e UBAECTIVES — N A1 (] -
Tha learser should be able, to B. DPrinted Circuit Boards
\ {dentify ‘the waterfals involved In 1. Matorials -
) a PC lLoard. , a. coppbr alectroplating
. b. gold plating
¢. tin~lead plating
d. tin-nickel plating
< The lgarner will be able to clean 2. Printing .
a PC board. . a. PC boaxd cleaning;
N ' Industry related
) 9 , ¢loanlng proceduras
. , (1) chemical cleaning .
' . (2) dogroasing ’
« £3) acid dipping
‘ The loarner will be ablo to uae b. photoveslats -

ona of the following dircult

pnllerﬁ tranafer methoda. (Nota:
dtafted ooty by equipmeut avallable c.
fu the lab.)

(1) negative acting
(2) positive actling
eilk screan printing
(1) sacrewen praparation
{2) screon Inks
(3) problama *
d. contact print
: ) a. rub~olf tramsfer
. , ’ f. otch resiatant inks
3. Etching .
a. atchidng solutions
. _ (1) cuprde chloride
. . (2) ammonfium perasulfate
(3 forxie chloride
b. equipment and tochui~
queg
(1) plastic and glaap
. ' ' txays
. ' \ ) (2) plastic utensils
. ‘ ' _ for stirring %
(3) rock the tray to
. agitate solution

e
1

>
(k

Learner should be able to set up
and eteh etrcuit bohvd,

o A

%ERIC

U 3

. STURCNT ACTIVUCLES oo

List and describe cach of the -
different types of circuit boards.

rd
Glven a PC bpard the student will
Lu able to go through the proper
steps in cleaning it.

IT Cacillitisn exist print those
twvo types of boards,

Y

n . .

. TCAGHER AGTIVITIGG .

Display diffprent types of
PC Boavdn, .

Demonstrate ataps involwved
In cleaning a PC board.

f
Laecture on the ways industry
wmass produces this process.

"
.

Domonatyate both types of
procesncs, -
A

[
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e RUSQUBCRS

(F14),pp. 5~20 to
5~22

(#20), pp! 1-38

(#14) ,ppr. 4-8 to
4-10

(#14) ,pp. 4-15 to
422

(214) ,pp. 1-25 to
4-33
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ORJECTIVES ories STUDENT AGIL\LL'ED;;S__,_,__ﬂf_._-._lm(illkﬁ.!l&luﬂuﬁﬁ..___,_ N JRESQURCHS
Loarner should be abla §o pass ¢. safety pracautions De able to list all walety +
safoty test with no fess-than 100 (1) rubber gloves precautions. / . ;
percent. ‘ -(2) gogplen ) . . . o
: (3) lob coat or apxpn °| * . . i
_ , (4) runniug watex . .
Properly use and set up drilling 4. Drilling . /I;\acuau gafoty uging drill and Qive demonstration, (#20) ,pp. 5-6
operat ions. . a. drill type (carbide drill vizew. -k
. or high spead) . » ..
L. spoed ) - . ) '
¢. presgsure W | - : d . 1
B * ;
Loarnor should be able to saelact C. §bldoring Discuss and practica making good Glva demonsatration, #20,pp. 3-35 to
and spldar ptoflclautly. 1. Rosin core flux solder jolnts. . . S48 -"f‘.-“-:ﬁ
2. 60/40 vatto (tin to lond . - , ' o
mixtura) ¢
* 3. Contact timoe botween board :
. , and compongnt .
4. Cold solder jJoints )
Learner should become aware of how [D. Wire Wrapping Disguss and take notes. . Give demonstration. N
and when D and K, should bg ugad, . . \“ A C
~ ) E. Point-to-Point Wiriag’ I)Lacusm whore and when it might be - X :
hal . upad. . : Y
s ¥, , Unit Review R .
. - ) \\'
' ﬁk\ Unit Exam Take test over unit. /7
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UTER LIXERACY .

UBLJ ALLIL: _INIRODUCTIO

‘ N

D T N UV MUY §

INTRODUCTION ] L , L
o (PURPOSE/ARATIONALE/ INTENTION) 3 VUNIT GOAL (S) GENBERAL UNIT OBJRCTIVES
- D

* X ’ j ' !

The purpose of this unlt s to provide the The 8al of this unlt is to make the learnsr | The learnsr will bs able at the complstion of this unit t

" students with a working vocabulary of terms, knowledgenble and be able to interact with ta list compononts, devices, and terms usad {n micro- ‘
equipment and processcs In the use of a nicrocomput ora. computers. A score of at least 70 parcent on the unit ’
microcompurer. teat il needed Lo pauss, / )
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UNIT XL1Xt  IWIRQDUGTION 7O COMRUSER LITERACY % houre = . I SN
s L}
. OBJECTIVES S TQPICS STUDENT ACTIVITILS | XGACUER-AGTIVITIES | . RLESQURGLS
The lesarnar should bo able to A lfintory of Computational Raad section in b?ok. - JLectura : (F22) ,pp. 334 to 338
understand & block dlagram ghowing L Machines . Take notes. Discusa aud show studanta N\ | (229),pp. 33-40 .
how Information is processed in - Il computers are -presant in scheold,|{how dnformation is processed Lox . : LA
a computor. \ B. Processing information take a look Inside one..  ° uging a block diagram and '
: /7 1. Central processing unit possibly o wmicrocomputur.
(cruj feture of
~ 2. Random access memory (RAM) Show plcture of microprocess-
‘ ' . 3. Raad only memory (ROM) or-
- C. Wardwara g : ! #22) ,pp. 10-11 . e
1. - Main frame y ' (229),p.1 ~ il
. a. Bus copecapt . B
, ‘b, Bup system categories . : A
. < 2. Microcpmputor . 3 T RS
! 33 Microproceasor : : ‘ ’
The loarner should be able to 4 4. Storage davices o Show student diskettes, (#15) ,pp. 23-67
underatand the diffevent types a. casgeflo . (78 punched cards, atc. .
of memory ntorage daevices. . b. goft disc . {
¢. hard disc ‘ s ) ‘..a
3 d. tape _ "’ﬁé
30 6.  card readern : ' TR
The learner will be able to identify 5. Inp\xt;/output devices Road gelected information. Discusg and ralate how all (#11), pp. 27-37 L
accosadrivs, voftware types and types- of C}T-‘Vidao Take notes and define each. dovices work and interrelate. |[(#15),pp. 16-22 VAN
sources. . maonitors If achool 18 equipped with such, ) _ e
(1) black and whlt(, get some hands-on activity. .
y (2) green phosphorous b , :
) (3) eolor, . e s
~ b. keyboards , | ’ ’ ER
. t. printers : ¢ . . - o
(1) dot matrix - . _ " . KR
(2 dalsy whael ; ' ) ; . ) A
() continuous band/ ‘ . . ' |
matal band ’ : ' .
d. joystick puddlos i
N V' 6. modems : : .
: o, ) f. volce syntheslizer : B
A . //\ . ! o L : . ’ / Y
W . “ . I 4 R
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UMHT XTXTc  INTRODUGTION TO COMPYTE

__OBJECTLVES

R LITERACY (Continued)

ares

e

-~
Lol

D. Software
1. Progroamning languages
n. Basic
b. Pasgcal
¢. Fortran
d. Cobol
c. Assamblox
2. Programming logilc
v 3. Software sources

a. commarainl . v
b. umsar groupsa !
G. self-genarated

. LY
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UNIT XIVi

ROBOTICS: AN INTRODUCTION FOR YOUR CLASSROOM ot

h . N

-

INTROBUCTION _
(PURPOSE/RATIONALE/ INTENTION)

~ UNIT GOAL (8)

anNg l UNIT OBJBCTIVES o

2

Tha purpose of this unit is to maka the
student aware of the changes baing brought
about by automation in industty.

Sinco robotics 1s in its infancy, thara is
to date no kuown taxthook covering robotics.
Tharefore, regources for this unit are wmada
from manufacturars and industrial robotics
bQOkﬂu -

.

1L

Tha student should bscoms awaré of hyborneciglJThn learnexr will be able to identify tha component s

as 1t ralgtes Lo industry and ba familiar
with the congopts Iinvolvad in robotles.

LN

S T R G i Ty oo R

of a robot, define this robhot's work suvelape, know

difforent types of robots and their applicatious, and
underatand the goclp~acopomic impagt of robotg upon O
goclety. A geore of at least 70 percent on the-unit (- s
gxam la necessary to pass,’ ' '
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3 QBJECTIVES N

JUNIT K3V: RODOXIGE: AN XNTRODUCTION FOR_YOUR CLARSRQQM
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TORICS
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e 2 LURENT ACTIVITINS

’

The learner ahould be abla to dg-
fine what constitutas a robot and
. 1ts components.

8L

A,

What in Robotics
1. What 1a a robot . N
2. Componautsy of A vobot
a. nanlpulatof /machanical
unit -=.mochanical
linkagay and Jolntg
(1) prnewwatic cylinders
(2) hydraulic eylindorm
motors
(3) alectric motora
b. controller/brain of
robot,

(1) conirol the wmotdons

of the manipulatorx
(2) atore program data
in memory
« (3) interface with tha
equipment with
which the vobot
interacta
€. powar source to
Pprevide anergy for
the ‘manipulator's
actuators
J. Work envelope ~
a. what 1t was deaigned for
b. coordinate syptom °
where they work
(1) jointad arm
(2) apherical coordiﬁ
. hate
(3) gylindrical coprdi-
nate configurations

na

Road aclected matarial.

Take notaes,

If posaiblo tuke flald trxip to a
local induntry to sse robots In
action.

Read seclacted information.

1f 1ab is so equipped, do lab
actlvitios.
pros, conag, apd limifations,

-

‘ TR R .
RIS .‘.ﬁ"\v.)“la’ ’ "\*).\wm LR UMD
N o e

B b oty ey -
ot

If not liet and digcusy

'Fﬁ%@ﬂﬁh@fﬂ*%ﬁ%ﬂ‘%dﬁ

TEAGHER ACTIVITIELS,

e e e e

RESOURCES
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N

[URIRY N

If posaeibla hnvifu“robotic
devonatration L clase by
a distributor.

Digcuss and point out
componenta of a robot using

)iguul alds or handouts,

@

1f posaible, use robot visual
aid or ‘handout.

either a robot In class, tuxt,

(‘3[‘) :P.* 1
(r9),pp. 19-38

(#9) P %2
(22) ;ep. 3-9.
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(UNIX XAV1 ROBOTIGSt AN INTRODUGLION FOR YOUR GLASSROOM...(Gentinued)

OBJECTIVES

’ TOPICH

.

e iy el s ma ~ & m e - mvipm——— ——— n -

SDUDUNY A@LIVITILS

The learner should be able to liut
and define fhe Lypes of robots.

‘The learner should be able to list [C. Robotde Application Introducs Industrial appli~
and compare vobotle applicallons 1. Industrial iadustrial situatiouns. catlous., -
) in industry velating Lt to lab o, gpot welding
* actﬁﬁ*ciea within the cldasroom, b. are woldling . =
. : 8 ‘ N ¢. material handling v *
i n. °© d. assenbly
) “e. spray pailnting ! /
: ;N
. ,
\ ¢ S
. .
]
. ‘ -
' .
3 141 :
ay ” M A ¥ _..‘4\‘;:, B T T N IO
! ‘ el i N A '.x‘ ! [y vt Al

B, Typos of Robota
1. Non=gorvo controlled -
a. slmplast/loast ey-
- penaive
reeponds to a pre~
- detgrmined soquence
hag the capaclty te
raspond to changes in
‘manufacturilog environ-
mont .
2. Servo~controlled
0. environmentally adap-

;,'; ’ b.

tC.

tivae :
b. saenag davicoes
(1) position
(2) spaad
(3} load
(4) foree
J. Remote controlled
a. types,

(1) master-glavae unit
(2) tolemetry control
(3) wire dontrol

b. applieation -

(¥) enviromment whara
human cannot
[unct lon

(2) wherb rohot travels
‘great dlstances

Take notaea.

Define uwae of oach.

Discuss ligltations and appli-
catliona gf oach.

-

-

Road, liat and dlacuss rpbotics In

e e m e m st =t e v aemt o e - e

e JLAGULR ACTIVITES
Diocuse tho differant types

ol robota and whers they
may bLa used.

b S 388 S A N S o s Rt 30 P it g o il g

. _BESOURCES
9),p. 33
&
b
&
(#34) ,pp. 35
/
142
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ATUREN LT ACTIVITIES

e JEAGHER ACTIVITINS

s
3 .
.4/{ .
N “
y
YNLT XLVe  RONOTICS: AN INTRODUGTION [ VQE_IQHB_QkﬁﬁﬁsﬁQﬂ_(QLBLAJugAL_
— .O&HLMVQ ] TrIcs
2+ Induatrial Arts classroom
’ a. apft welding
b. arc walding
¢. elsctronlc component
agoenbly
d. machine loading and un-
loading
6. line production
(1) matarisl handiing
(2) awsembly control
(3) tintahing proceas
(A) quality control
(5) rassarch and do-
valopment
(6) motal castiug
’ a. pouring
b. shake-out
¢. mold veuting
(7) other imaginativa
8 applicntiona.
The learner should be able to list |D. Soclal Rconomic Impact
and discuss the {mpllcations of 1. what aybernetices means ta
robotics to the work place. induatry
2. Productivity lovelo
) “
L

3

Student tan become moat oroative

and lmaginativa {f lab 4ia aquipped |
with a vobot. tLearner can almulut@
Industrial robotic proceasas.

}

.

Discuss future 1mplications.

ST
RNSRTRINEFE 805\

.Aﬁﬁiﬂwinﬁuhﬂgkimgmmmﬁﬁ¥&%x

If poasible tie~in the
industrial proceso with
automatad application to
the classroom.

Encqurage students to taka a
gédrjous look iunto tha'past,
present and future,

1 ‘ . BEST CPVAVALABLE *

(#9),p. 111
(#2),p. 11

...... BEsounees .. )
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UNIT XV: INDUSTRIAL ELECTIRICITY/ECLECTRONICE : ‘ _-'ng

- — . et , .
INTRODUCTION ) . " .

{PURPOSE/RATIONALE/ INTENTION) UNTT CoAl (S) . GENLRAL UNIT ORJECTIVLS . \

. This unit is designed to prement to thg The goal of this unit 1% to familiarize the [As Indlcated by s minfmun score of 70 percent, upor gome
atudent information on the {ndustrial appli- | students with Industria) applications of » plnclvn of this unit the student will be able to: - R
cationm of alactricity wnd eloctronica. elactricity and glactYontcs. . .
The unlt fncludee & study of motors and ?;:e ;ou;ntipqo of generators and explain hov ‘ A
. penexators, heating devices and methods, . v ope ' : P
N lighting and producing chemical reactions. : Nane severa) fypes of motors, thelr uses and W
That portion of the unit on producing starting methode.

chamical reactidn may be particularly

impottant to studenta in the potro—chnnicnl Road & wotor namaplate and gather spocific in-

e - cotridor of houleton o the patrozchomdeat f formation and apply that fnformation €0 & wpaciffe
. ~ Nane several mothods of praducing heas {rom e
: ' o - plactricity .and briefly explain wmach. ) ;

Explain hov different lighting wystems operate.
’ - : ) " ’ L TH
¥xplain the lomportance of electrochemical resctioay b

* 1o fndustry and oame sdveral important electro- 4
" ) chomical processas used. o
o =
ford s -
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SPRIT X INRUSTRIAL FLECIRICIIY/ELE A0 houxa ' e e e L b A e e

e RMECTANES e b o0 TORICS . 0 YDENT ACTIVINILS . - DACMER ACTINITIES | . .. _BESQURCLS .
Student will be sble to sxplain A. Gouoerators © lAeacubld and test generator Demonstrate gonerator effece [(#12).p. 15) \
€¢he operating theory of AC gensra- 1. Gandrator action demonglyator . uking magnut or wire codl or ((216),p. I
tore. . 2. Inducing voltage and telephone ganexator. | (3),p- 9 .
/ currants . ‘ o
) J. Generating the AC cycle-« x ’ .
single laop : ‘
e - 4. Output voltages ¢
3. Moving fleld altcruators
Explaiv tha operatfng theory of 6. DC generator Dissect automoblle genevator |(#23),p. 179
DC genexators- .. brushes, polen, field and zhow parts. (£10),p. 133 . b
coils | ’ '
b. commutater action
' et g - e-pu 18 g DC . : . a
4. lowering ripple -~ , ' , '
8. generatox construction 4 ) _
f. Bplit ringe and commu- ' ~
tator .
Name the four different types of 7. Types of genarators - Discusa typen- (#$10) ,p. 136
genarators and normal application a. seriea generator : %
of each. h. shunt gengrator . . X
. : c. compound genarator ‘ “ B
@ . 4. {ndependently axcited SN
' : ‘ @. gonerator applications : J : : ey

.o

4

thie operatiog theoxy of DC motors. 1. DC motors damonstrator . (110)p. 131 S S

® . a, motor action . aey.p. 207 o

. b. commutation : _ . (#23),p. 173 \ X

y | : ¢. countexr ENF . . 2

L d.:current draws . ) o

P ' . ‘e. speed o -
{. motor starting .

‘

Students will be ablo to explain B. Motors ’ Asssmble and test simple motor (

- \
- ) . N o

e ¥
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UNIT XV:

OBJECTIVES

INDUSTRIAL BLECTRICITY/BLECTRONICS (Continued)

TOPICS

STURENT ACTIVITIES. .

Studentx will bo able to explain
the operating pringiples of AC
moLors,

Nama aeveral types of motor and an
example of thelr normal appli-
cations.

Student will be able to identify
major parts of the motor,

o
W

Student will be abloe to read motor
plate or information shoots and
interprot information.

Cet

-‘,..'_.
bt
.

2. A C. motors

.

b.
G
d.
o.

rotating the mngnetic
field

inducing rotor voltages
starting the rotation -
motoxr force

contrifugal switchos

3. Typos of motors

a.
L.
C.
d.
o,

f. 8

h.
1.

]

sories DC motor .
compound DC motor
brushless DC

split phaso AC
rolyphase AC

chronous motors
aded pols motors
repulsion inductions
dual voltage

linear induction -motor

4. Motor construction

(b

poles (stator)
housing [ 3

. bells

armature (rotor)
commutators

. centrifugal switch
. boarings

fan

5. Motox ratings

a.
b,
€.
d,
0.
f.

2.

voltage

current, 3
horse powor
phrse

cycle

speod
tomperature rise

P Lk AL ST S A S
B A I B

Operats motor demonstyrator on A.C,

Discuss usesd of motors and try to
detoermine type from uso.

!

-

Read motor platea and Jeport
iuformation.

f
\

e JEAGUER ACTAVITIES

Give normul or common appli-
catlon for aach type numed

*
Disassomble motor and show
parts and how they Interact.

Discuss motorxr platog and
information found on thom,

‘ d&:m 0y “\l J\HQ\ ‘}/\\SMIL\,’“’F\"A\'&%\'}‘Eqﬂ‘\\“, . q,‘h‘“ M‘."
{

JEIQURCES

(¢#10),p. 150
(¥6),p. 290
(#23),p. 176

(¥10),p. 150
(#6),p. 292
(¥23),p. }76
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o NIY AV INDUSTRIAL BLECTRICIMY/BLECTRONICS . (Consimad)

OBJECTIVES

.
S " \ .

Y

TOLICS

STYOLNT ACTIVITIES

Y

TEAGHER AGTIVITIES

Stydent will bd uble to neme
savaral types of motor starting
7/ 3ystems anggoxamplos of their
applicatlony. -
Briafly oxplain proceduros for
caro and maintenance of slectric
motors.

-

Student will bo able to oxplain
roslstance heating and name
govarnl applications,

ﬁ -
Student will be able«to name

soyeral uses of clectricity te
produce chemical renctions.

“
-

"

°

Students will be able to oxplnh&the
difforent aspects of high frequency
heating and gLB examples of their
uses. . e

"

. 2. Nydrogen

L]

- 6. Motor starting systems

\ o, poteutiometors
b, stopped resistors
¢. magnetla startors

7. Care and mpintenance of

Motoxs
a. lubrication
b. cleaning

Q‘g
.

Rozistonce leating

Y. Resistance heators
2. xediant g
b. infrared

2. Weldlng '

. A, akc welding

"~ “b. spot welding

3. carbon arc ]

« a. fumnces AN

b. lamps
Blectrochamicni‘Prodﬁction
by Blectrolysis p
1. Oxygen ~

3. Ch;orfﬂu

High Frequonhcy Hoating
1. Induction heating R
2, Microwave heating
3. Dlelectric henting

\

Eg ¢ Mo \,-‘..'."'."'A ﬁ.‘ﬂ:
Wi 'Ui\\ln\&. ;
wr it

’ L
Wire magnetic starter, to motor or
lamp.to Indicate hook-up. -

Student committoe to seorvice motor
N

Hind henting voil }nichromo wl\

{Produce oxygoen und hydrogen by
eldctrolysls of water,

rdrogen 1s flammable
etal plato small objects.

: |of high frequency. heatiig

-

Discuss greusing, cleaning,
alling parts, and tharmal
overload protaction,

133 high woltage transformer
to* indlonto hoat and light
aspects of electric nrcs.

.

3

[Piscusg importance of those

protesses to ipdustry and
sociaty, :

Uso microwave oven,as example

*
[ N
S v

ot MR e A A Ay

[cre),p. 302

(¥6),p. 269

(ké),p. 306

S——{ 101
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L BLECTRICITY/EMECTRONICS (Gontinwed) ~ X "
‘ . - Sl
. . -OBJECTIVES : TQRICS e STUDENT AGTIVITIES TEACHLR ACTIYITIBS, oo e q
Students will bo able to explain F. tlcctrh tighting Student use noon bulb to comstruct Domonstrate turn-on voltage [(#6),p. 259
the wethods used to producc light. Incandescent lamps . rolaxation oscillator. and current response of glow |(*12),p. 62
2. Tonized noble grases lamps {slng neon bulb. .
A. neon / : . . - .
> b. argon . o \ o,
S €. XoRnon ) . : : -
- L 3. lonized metal vaporx 12 ‘ .
N a. fluorescdnt « 0 . L
’ . b. black light ) ' ' g . wid
1. Motal vapor-arc lamps . . '
( G, Unit Roview ‘
’ H. Unit Test . .
’ “ "A.'gf
+ A ’.
4
s . B
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o . . lg
. ! A\
\ P . . b,
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INTRODUCTION _
(PURPOSWRATION:\LQIXM\TION) UNIT GOAL(8) GENERAL UNIT ommwhs .
. | - -~ N
As industrlal arts is to aid in vocnlonnl The goal of this unit is to fomillariae the Upon tho completion of this unit the studont vill be o
- stlottion by the st\xdent it 13 twportant that! student with possible career opportunities able to ume meveral sources of career Information.
% the student be provided career information. | in the fleld of Electriclty/Elactronics. - B
This unit {2 designed to .provide such in- : T
formation. The teachsrs should fesl free "
to incorporate this unlt at.any point in the
course that is practicnl,
: e
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XVL:__CARLERS Y.hours  x . v —_— —.
ODJECTIVES “ ' . , EACHER ACTIVITIL SOURCE
TOLICH ...QDIQEHT_A&MLILLLW.._N-T_c.ww.&l&ﬂl.uﬁ*“—_ oo e - BLSQURCES
Studont will be able to name A. Ingineoring Investigate posgible careers of Bring in reosodrce peoplo
-soveral cccupstions related ta the 1. Nature of work intorost. from community to speak to
Blectricity/Bloctronics and 2. Wheroe omployed class,
state sourses of further informp- » 3. Bmployment outlook
tlon on these oaccupations. ' '
B. Tochnician t . -
1. Job types
&. tolevlsion -
b. radlo
¢. compunications .
d. computor v ot
2. Tralning roquiremonts '...g
. 3. Tralhing sourcos ~ . N R
. ,“" ) cood
— o
C. Utilities , . N
1. Power plant workors ' . ‘
2, Transmission and digtri- '
but fon /
i 3. Consumor services
0 . Telpphone Companies ' \ ' g
~ 1, Installers and repair . . L
2. Operators e :
3. Coentral office installoxrs - ‘&j
4. Line construction and A
maintenanco /‘AV" Y :
-
E. Menufacturing L
\ 1. Managorial : . . AR
2. Techniclan . ) .
a. lab technicians g TR
b, draltsmen - ' w&%
€. solectronics tochniclan Coe
: ¥. Assombly X A . SR
4. Machining ] N
5, Fabricatlng i//-
6. Procossing
7. Testing '
o - " . ~
1
. 158
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— . BBJECTIVES S TORYCS . S STURBNY ACTIVITINS . o CTUACHUEB_AGTIVITWRS . 1 . . RESQURCLS
N b p
+ <dJ F. Construction Clactriclan
_ 1. Industrial
. 2. Commerclal
3. Residential ' . .
G. Maintonance Bleoctricians ) .
: : e
H. Droadcasting °
»n
1. Teacher
1. Socondaxy
2. Technical school .
3. University . . - .
+ ]
J. Sourcos of Information ' Domonstrate use of occupae
, 1. Govexrnment agoncies tional outlook handbook and
2. Companies other sources. .
3. Unions v '
- .
&
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LN ' » ! - v
¢ . 4
~ ‘ R
r> ) I , ,
. ‘ . :
. | ! ‘ ~
‘ ' | 160
Q ) N
A 1. 5 9 ' / - . t.
Ea3 \)4 ] s - - e ) . R R * C o - AT e e e e ..‘_A\i.\_"-\,ﬁy.“qg,\J*.;\‘rvMWﬁ”ﬁ:' ey
Tt \E N,C . ., LT ., 'I‘-)“II};\'I‘l\.-'-\l.";'::".‘ \ 'b‘:‘.'\-vj""l ./nilf\f;? X 'L:.\\"Qf'u\\‘\\\!»"lw

o ' -‘ N
g e

o) s g

W FN P A

el

!
s

VY




Y

L

N .‘.I,}“ 3,-r.+i.-,;fmix{k\1§vh. '

gt e e e T gy
o Lot . .

A wm
. o _’.t

o
’f & 3 N
'5 . Y v
‘ Y
At LY -
L] B ! ° ll e
L)
- , .
W . . ’
APPENDIX 1
SAMPLE TESTS
L3 X8 -
. . .
2 - .
- ‘ . L .
-r N
4, i o, e .
e
i .
1

f
SRR e AR b e Qe

1 .‘1 .\- oLy e '. S
Ao et s
A

- »
[l + "
N P R ., ve .ﬂ
w 5
A
u
¢ - 3
.
" )
N v
Y
N t
¢ [ BT
3 .
R .
' -
~ \
A .
Y
. o
A
3
I ® ¢
v
. .
? L]
-~
-
'
©
,
- ) :
A \

A o e

i tw‘e‘-’ﬁﬂ“(‘fﬁ‘»




Numd;

Unit I—~Bldctr1cit§/Electronic SREetﬁ\
4

Sample‘Tast (Review) e

' /-
Class:__ ~ | _ Datc:i

.-‘/

\

I, Multiple Choi:i Forx- each ltem belquaelecc the one best answar, Then write

the letter “th

.
1.
et

-

4.

-C. oue foot

'represents your choice ‘on the line to’ the }eft of each item,
oo . - »
Xou ahould waar suicable afe protaction. o '

A, to 1mprove your vision

B. Lo avoid myopia

C. when gﬁgaged in any ncLivity vhgre hazards may exist
D. to improva your appearance /fgr

Jupdlry - L. 1 . T

A. should never be worp in the elactrical/electronics shop -

B. should all be removed when working in the shop except rings
C. should be worn to improve your appearance
D. can be worn if the student wishes

£ 3 , ! ) * 0
What factors determine how much current will flow through the human body?

" A. The.amount of volts in the line

B. The length of time you are connected
C. The reslstance of the body and whether the skin is moist or dxy
D

The strength of the.pgerson and his/her age

Some typical électrical éhock hazards are

A.  wearing rubbey sole shogs . e - .
B. wusing the wrong extensidn coxd . :
C. working in low voltage area , ///,

D. working around worn insulation

A safe distance for operating around live «circuits 3,501 to 11,000 volts is

A. three feet

B. two feet _ P : .

D. one»half foot

tr !

c

To control fires assoclated with electrical equipment and facilities, tﬂe_

extinguishing agent must be.a nonconductor of electricity \and provide a
smotharing effect. How 18 this type of fire classified?

4
Ab C ) . -
B. D
G. A
b B o
In marking physical hazards, "caution" identification of high voltages at
machinery is done by which of the OSHA colox codes, \
A. DPurple i
B. Red v e
C. Creen - . .
D. Yullow | 90 160

AL
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* Unit 1 Sample Test (Continued)

) . {
...... ' : 8. What work -§s-done with gide~cutting pliers?

A. Use for cutting very soft wire .
B.. Use for cutting heavier wire R
C. Use for forming loops at the ond of wires T
D. Bending wiro lugs

. B ) . o~
9. The path to ground is permanent and continuous so that the¢ path has ample ;j%
current-carrying capacity, This is _ “ . o)
’ A, a live circuit . ) _ | ‘ ' sﬁﬁ
B. .o popr ground ) : ¢
C. = pood ground 3
D. mone of these
10, The ohmmeter should ' ' ' l ' 3%
' A. _never be connected to a source with power ‘ _ f?;g
B. always connected in parallel ' o
. always connected in series
. . any of the above
+ ',4.’;
AN
<+
: .
\ t‘>
: | o
1 ! s ° ;',‘\?)
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" " Unit IT--Math Review
I ‘ < Sample Test

. . SR : o

N .."v“' 4 L . ¢ - ‘ﬁ
54 2. 'S :_\fy . 6. 6 . 8 = . |
. O B , o v 3% T o

, . L

‘ N

7i 836 A 8. 6,95 9. 5.26 4
x79 o X 86 x3.5

N s \ \ r 1 b
.10.%, 2.5 J753,25 - 1. 16 JIIE ) -
RO v . r

- - N
Express in scientific notation:

N ’ v e N . . sy

-

12. 186,000 = - | 13. 3,462,000,000 = Lo
» ‘

.14, 0000056 = . " 15. .00102 = -,

-

»

e . o
. - A

Express as decimal numbers:

2
- R rl

8 _ .

8 : -
16, 3.26 x 107 = . 17. 4.71 x 10
)‘- "" 1 - ~ .!{‘ )

18, 10346 x 10% = Y | : I A .

Make the following'cohversions'As~indi<:ated.‘ ' L - . g

19, 34600 = 3»?“ _.'. XIS ‘ S W
20, 3.64 va = Y S o C
C2. MK s Al | -
2. 1.43M =N xn o | &j

2% 150,000,000 = - KV - o S

.

" 93 ! (A co. o

[
N e e T . - . . . . . .
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\ Unit TI--Sample “rest (Continued) ' < ,

! ¢ ' ’ - ~
\ ..
. Solve the following squations for E. .
) . « \ g' 5‘,{
. 24, 3E = 16 E = ] - %
~ . . ' -l
+ * [ I “
% B Js6 , B = -
5 . :
26, 2L = 36 +'E E = .
: ER B = _ _
27, V = e — 4
' 4
28, 1.26 x 10 1.4 x 107 =
. 29. i s e ) . 1
30. = - .
~ !‘!’4-
N -
) f - '
- a ' -
« Q s ,
. ) Y
' ‘ . -
N
2 \ ' .
\ /y " r"
/"/“‘* ¢ 5 94
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o
.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

11.86 x 10

5.6 x 10

1.02 x 10*§\\_

1/4

473

10/9

1/8
5/3

9/4 N\
66044
507.70
18.41
21.3

14.25

5
3.462 x 10°

-6

326,000,000 )
,0000000471
1,346,000

24.6 X

.00000364A!

11,600 SL

1,430K L

T4 o

Unit II*-Matthe§{§Qjﬁ}¥

. Tést Key
.23,
2.

25,

2.

28,
29’

~ 30‘3

- 4

. - 93

Ll(3§’

0w 280 .

' \ .

x
=

150,000k vV~

B = 36
R
R + VS

Seas26 x 10 o L Oy

- .
- ® P
h Bl N

15.26 x 10
25

3.88 x 107

Poe ,\:@::ié

e
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Unit XII-=Nature of -Blectricity -« RS §
- - Somple Test (Review)
.s : . oo , 2
Name; e . C'lua.ss:‘“ - ”Dnte- .
I. Multiple Choica*“For each item below sgﬂact the one best shswer. Then write -
the letter that, represents your cholce on tha 1ine to the left of asach item, i
P11l in the blank for 16 through 20, R . :
. % "L
. ‘ . ) ° ! . » B Y )
d. The basi¢ material that makes up all matter is the o .
A, atom o . o ” ;
B, element = . : ; ol "
Cs OIQCtTO“ L -{a‘_ N . . .l - '&:\:;‘!
D. ) Q On' i 3?' ' ! - 3 ’ --v‘ﬁ : ) .
. prote L : : - L3 . , |
2, The smalles unlt of mnttcr thai still. rotainb the stxucture f the eloment
e i - e S
A. proton R " - :”( S .
B, element R e - oo . '#ﬁ
C- nf)ut?@n ’ N " . ' - f ) - . 1 ¢ o u:
D.| atom _ . , - - T e
. . . , R ' H
3 Anj. atom that has lost an electron 1s called ' - .
sitive ion .. . - &
v gative ion Lo : . . i
‘ utral atom - . : o N "
— n. no of these- : . v :
q. Parvicles with ke’ chargos wiJ.l repcl each ‘other, part lclea with unlike
T ™ charges will attract. each other. Vet law Oi P"i“ﬂple 1s this? .
b A Ohm's Law L T o : e o
_ B. Electrostatic fleld s~ . . \ |
. “C, law of electrical charges SA‘ T R TZQ
PME . . _ . {
5.  The outer part of the nucleus with a négative charge is , < '
) ' _ v. : :
A. electron .
8. neutron : Y
. e
C. protonn | _ . . ; é
D. atom ‘ . ;
A - )
_ 6. Mate: ?al that has a large number of free b]ectrons is called
A. insulators . : ) . . .
B. terminals ) ' - : . =
C. conductors R . ™
' D. atoms . ' L
o

L \' 168'_ T

. O o : : B R S PO e
T NP NN f? m.\;sm‘; Er R DRI e A ww L e e eae L e g . o e T e e
+ N .




Yinit IIT=-Sample Test (Contirued) \ . , , . ~ )
7. Which is the best conductor for electricity? ]
. A. Copper . I .
o B, Aluninum $ ~ T
T. Glass ‘ o . .
D, Silver - ) . . |
, 8.« A moterial with Ffew free electrons ia called a/an .o :
A.  insulator
’ - B. terminal g SN

‘C. conductor. . . X ,
v ¢D. proton - - RN

9. Whiuh is not an insulating matorial?

A, Dry wood e p
i B. ~Rubber - . ;
(.. Wire i . B | v
D, Glass ' ‘ . ' |
LS , ' SN ’ o ' ' i
"y __+ 10, Cdpﬂcitors make- it possible to store electric energy. -Electrons held N
: . in store are also kngm as . :
At insulating . o . < T ‘
- : B. ela&tr1cdl patential ~ : "
R C. somi- ccmcluctin o o “ .
. : e ‘$ » -'-‘ .
[
f ‘o L1, Holding back oﬁ-impeding the _movement of electrons along & conductor is N
o known ds- - . . - A - K
) A {cmperature : ' e n T
B. wmaterial , ‘ o E : >
C. resistance : ) o - - ¥
’ D., semi~conductor . T . "
) 125 The r¢latlonshipsof voltage, curgqn;, ahd resistance to cach other is '"Fg
. covered by a set of basgie electfical principles kngwn as ' C
¢ N s . e
A. Ohm's Law ’ ) . , _
B. Kirchoff's Law : . : .
. C. BMrP _ ' - . o
. D. Law of charges -, . e
N . ‘ : _ . ) ) . '}.\‘\1.\
13. The equation for voltage (emf) is: . ' - . _f
R B : ‘ : ©
A TR % f_
B. R=TF . o e
1 : : | o
4 . - :
t s Ct E = 1 XR * LA )
" . 1 69 )
# ' 3 - : S S .
v . : e e , 97 T
. . ) ~ . e ) . . - ,
L A - ’ o, S h'* 1‘('"‘ AN e ‘ ‘m S ,; Lk e <
b‘x\EﬂC T ok oo i SOV Sy 7" . \'\%’ ‘i r\\ ; DR
oy : g o . SR
v EENEOIS - MNP PO ARITE PR VRITRET S RYEAIIEN L T vt XA .wd.&mmihmmwmﬁ xmunww,ﬁ\wm ,u&nh*h. -w.&‘m g 1
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." Unit 1II-~8ample Teat (Continued) ' | _ ‘ —qe

14. The equation for current is:’

A, B IXxR’ . ! , -

B. RsE , e
T ] A
] C. I = % ; o
. . ~— ' ‘ « <

\

SeA——_“"

“15. The equation for resistance ls: | ‘ N ’
A. BE=T1XR '
B. R~E - - ;
T : v
. | . . \

C. I =L ' ' ' :

R+ o v .

16, The rate of doing work is called f; :L;_ﬁ;,_rﬂ}f_,g et ' o

17, The rate-in which wa;ght is mofa‘d is o SR LR
tonip s - + S sn et r S s e ~'|““-'u
I : AN
, 8. Eloctric power 13 maasured in,,‘b=“5 N s .

. 19, ' The basic £

20. There are’

¢

a for clewm:lning power. in watts ls R 7 g

"~ oo, © . .

&

- * . -

RN,

. g N . ' . Tk a'.l;‘ L

KU AITIS, ety ..’ d ek ey f e - sl e
i e O R Y b AR A 0 L T gL .
: . N . :

e i e s L e meee et e e e er e e e ae
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Unit 111--Nature of Blectricity - .

¥
~

R Test Key ~s ’
H
1 [ B - Blenlﬁpt \ —\’?
. g
2. D - Atom . "
T
3. A - Positive lon .. o
! 4. C - lLaw of electrical
charges . .
5. A - Electron s ‘ N
- h) %
6. C - GConductors s coy
: 7. D - Silver
8. A -~ Insulator
: . .o
9. C - Wire '
3. o
10. B - Electrical Potential A
11. ¢ .- Resistance -~ - - '
12. A Ohnr's Law . '
- \. . ’ -
. 13. C - E=1XR .
14, C .- 1= PR- ’ o -
1 .. .
B : ‘e
15. B - R = T ) .
\ i - . Y
. 16 DPower . ‘ N ) N
. - ’ : - Rl | ;
. . ¥
17. Horsepower .
] . * - \" 44
18, Wantts ‘ '
~ “ - s -
19. P = B X I : : . . v
. - /5 , : . o (\J
20, 1000 W ! ' A
‘[ a [N a
v . * i M ‘\;
} \ 92. ’ .
?{/4 ] % . .‘\ 3
o ; _ A ' " 4 S
s ‘ ’ [ i W \\.- I '7'\-\.'.-, . ,;'r o - e : ‘ S
o *‘("A(AJ\NN‘HMWNMMM»NMUI‘wa&mﬂt Lx‘\lqi's'é-'h\;u.p.tkj.’ﬁx;"\' eI T
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— Unit TV-—Metexrd and Maasuring / _
Sample Tast - . )
H J .
o
* ’ e
»
' . ] . "
1 4
1
. S
M - .l"_r’-a
4 Rxt -
y R x 100 o
: \ N x 10,000 -
Funotion Switch o
‘\ Read ‘and record the rasistance on the ohmmater scale above.
- Al < ‘ . cl R - . . ‘ - . N
- 1. Function syitch in the R X 1 position. Neadls ig pointing to "B" e
) on the acale. : i
o - x‘ ' S
) 2. Puunction switch in the-R X 10,000 position. Neqdle is pointing to -
"C" on the gcala. : , \ ~
3.  Yuncfion switch in the R X 100 position. Neadle is pointing to "B" .
on the acnlé“ ' ' , : e
. - . . : BT
4. Funttion awit:‘g:h in the R X 10,000 poaition. Needle 1s pointing to
“E" on the scalae. _ ‘ N . . -
5. Function switch 18 in the R X 100 position. Needlé is pointing to
\ "E" on the acalae, A o :
‘ \ . ) . La e ‘I\;
P - A ! ‘ :- < )‘1
—_ N\ ’ .
~er . T8
BEST COPY AVAILABLE
s | -

. odge d
ST §



@ 9

L 4
2
\ .
.'»' . K
", a
Y W
Y

-

oy

g

R
H
i

; i
\

Read and vecprd the voltage of voltmetaer.

6. Range switch in the 1000V position. Needle is pointing to "F" on ﬁ
' the scale. o T < | : :

7. Range switch in the 50V pgsition. Needle is pointing to "F" on
gcale. : .

8. Range switch in the 250V position. Needle is pointing to "D"

on the scala. e _ ' SR

i

. . : i
9, Range switch in the 2.5V position. Needle 1isa Pointing to "D
on the scale, o BN

10. R;%ge switch in the 2.3V poaition: Needle is pointing to A | :
ot the scale, ' . | N

!

) . ! . =
} a : - \s :
N . .
. .
.

. _ 173 , S T

* 101 BEST COPY AVAILABLE : -

. . B i . RS
L2 . . o AR . . L
. ? . . . 1
] ‘-_‘ .:.,_....ﬂ.... .....‘-..-- R .’\‘-. }
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4.5V x 100 = 450V - : | J )
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Unit IV--Meters and Measuring T - 3
Test Key

L ~ ) . 'Y PR 5y
3 ohms _ ' . : -

70,000 ohms - .o . o _ o .. B
300 ohms
130,000 ohms - .

1,300 ohms

22.5V , . ‘ . o )
225V ' | , |
) : ja . ’ ‘ x’:.“
2.25V . ’ \ Ty ‘ ?‘(
D% . . o~ et
1,128V T

v -
, & ,
A v
’ L
l
‘ I 1
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q ‘ \
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\ . .
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Unit V--Residential Blectricity -
— - Sample Test.

4
K2 LY

el _ Multiple Choice: Seleot the one best answer and write the letter Ehac.repres%nts
{t on the line to the left of each ltem.

1. What is the AC voltage produced at a generatfng station?
A. 186,000V

B. 4,000V ' .
C. 132,000V ‘ =
D. 13,200V - ‘
2, //ﬂhgt is the voltage at which electricity is delivered to the home?
A
186,000V
B. 2,300V d
C. 240v s
D. 13,200V -
™~ ‘ .
3.  Once electricity passes the meter, it is hooked up to a
A.. branch circuit o
B. distribution panel
C. service drop
D. service head.
- 4.  Most laws ‘or regulations cozzfgng the wiring of houses are based on
- ‘
‘ A. Underw¥iters Laboratorios, Inc. N
-~ B. Canadiard Standards . '
C. New York Board Lo _
D. Natlonal Electrical Code ' - , ) .
, | _ 3
Matching: Match the tools to their common uses by selocting the letter of the tool
to match your choice on the line to the left of each item.
A, Lineman's pliers . F. Ammeter
B. Long nose pliers - G. LMT bonder ' :
C. Adjustable wire strippers H. Volt ohmmetex : .
N D. Multi-purpose tool I. Drill*otor . .
E., Soldering gun (pencil) J. Fish tape
) . o~
5. (a) Forming small cdq@uctors {(b) holding and pﬁlling o’ conductors _
(¢) cutting conductors =~ - ‘ M
Y ’ o . Lo
6 . (a) Stripping insulation from conductors (b)- cutting conductors (c¢) forming °
* conductdrs . ‘
7. Boring h?lcs for cables or conduits when eleatricity is avallable
8. (a) Che¢king circuit amperage (b) checking indlvidual load amperage B
(¢) checking motor starting and running currcnt L
. < I
' 105\

1 L




Unit V--Sample Test (Continued)

104

o (a) Stripping indulation (b) use to crimp terminals (c¢) cutting amdll bolts
—_— - -
10, Bending EMT t '
—— 1ng V4
b (a)lPulling #ires or cubles through BMT or pipe (b) pull gables up insulatod
' walls -
12, (a) Cutting cables and conductors (bh) cutting .screws (¢) forming large ;§
conductors (d) pulling and holding conductors .
13, (a) Splicing conductors (b) splicing soldarcd conductors .
_14.  (a) Measuring circuit voltages (b) measuring circuit resistance (c) cbecking
for circuit volpd@e
True-False: If you beliove the statemeht is true, circle ”1” T If you believe 1t is
false, circle "P", :
T F 15. Single pole switches are used to. turn lights on and off id one place.
| o /
T F 16. Three-way switches are usédd to turn lights on'end off in twp places.
r . . D
T F 17. Romex cables are avallable with two or three wires and a bare ground wire. -
\ -~ i
T F 18. Flexible conduit -and rigid conduit is bent with a -todl called a conduit bender,
) —
T F 19. Only two large appliapces should be on one circuit. Example: range, dryer a
dishwasher. . all .
T F 20. Most electrical boxes ard nailed to the stud to hold them in place. =




lO‘
11.

12.

‘14,
15.
16.
17.
18.
19.

20.

L]

" -

.

D

C

.
»
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. Unit V--Res

't

13,200V

240V

»

»

Distribution panel

D - National Blectrical Code
-" Long nose pliox®
Adjustable ? \
‘Drill motox ' ‘
Ammetor
Multi-purpose tooi
EMT bonder )
Fish tape
Lineman's plisers
Soldering gun (pencil)
H - ; Volt ohmmeter
True

True ;

True
Falsé

False

True
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Unit VI-~Dixect Current Circults .;
o Sampla Teost —
1.  State Kirchoff's Current Law
2. State Kirchoff's Voltage Law . . .
t % R
- 3. Define dielectric material _ _7i e Y
4. Name 4 types of cnpacitors;: e e 5 ;m ,
e i ety e o , —— | ‘
s. .00Sefs - pf |
6. Define working voltage
7. Calculate the time constant of an R,C. clrcuit with s 1.2 uf capacitor and '
100K resistor.
Define series circuit N
‘Calculate the total capacitance: Qe frm—if—0
| 1owd 3o
10. Give the formula for equivalent resistance in parallel.
Solve for each of the indicated quantities. -
11. ' \\\
Rgqt ——te |
12. \
R 51 et
N S "
- T . :
‘PATOA:
. 106
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T
13 , . ’ .
‘ a—

A - ) !
. - To what is R)( aqual 1f the
" voltmeter reads OV‘I/
| %
~ o N “
: o
4 _l-,—gr{
» }\F‘
y e . M
a ’“_ 5
- 4 '
i Determine the current through the 1!
ohm resistor. e
¥ t . s \Nﬁ?
'. . '-x‘:\‘
‘ - ‘ B
-~ 4
i \n . ~ - -
¢ A —

[ .

. 'QQ,J\ . \O.}L,:F ' oo Whnt ig the current in the circuit{g
o : Y, -0 SRS : *  after’ lb seconds?

- i . . . . .
¥ 4 - . )
. ' ’

s v 2 N !
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“ Unit VI--Direct Current Circuita '
Test Key *
The Algaebraic sum of the currsnts sntering a pode is gero. . e
2. The Algabraic sum of the voltages around'a loop equals zero.
Insulating material
Electrolytic, disc, polyester film, wax paper, mica, ot\."
[5000 pf . N ‘
The maximum gafe voltage a capacitor may be charged to. 5
.l2.5eébnds
Circuit with only oune path ’
. ¢ >
7.5 uf .'\ i

16.

»

17.

e L

1
Req Ry

_;.
' 8.364V, 11K.v

240 . 1, 'lOK{
17.33
1000 ~2

.368A"

®™
Q A
4
e -
. . e
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¥
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— Unit VIT--Magnbtism : "
, N Sample Teost s . ' ¥
Fil11l in the blanks: * .
1. Lodestone iz an example of a natural o
3 . e e
' 2. Man-mado magnets are referred to as _ magnets.
) cen — _ ' \
3. The propsrty that determines a material's magnetic characteristic is called
. POTMANCNCS OF N I '
4.  Pexpeability 13 defined as the ease with which a substancé will accopt. :
- lines.
) {
5. Small groups of these atoms tend to form tiny permanent magnets called
<. 6, When current. flows through a-wire; a magnstic C e . "
r is develgped around the wire. . - ; LY |
S 7. Horseshoe ghapes haveé an advantage over the bar shapea bccaune the :
are close together. . - o
, .
N S
Angwer the following questions* )
" ¥ - & . .
8. What determines the polarity of‘an Glectromagnet? ' A .
‘ . \ . . ‘ - >
"9.  What two factors determines the str¢ngth of a colled conductor? 4
A ' . - . ) . " . ~
. ( . 1
10. What kind of magnat results when low-carbon steel is used? :
~ . . - A . -2
. : ' -. . \ o
_/’ s ,
. . B P ,
¢ . \ & '
4 i :
Y .- . ‘ ( 4
" . : ) A ’ ' . ¢ , :
. . s s ) ‘ i . , , . ¥ - ‘
‘* & . . ‘ . . ’/_';' L. . . " . . i . ’.
| - - 181 .
. ‘ " N \ Bl . ’ .
., ' -
ll . { . .. . 109 . )
R ‘ __.‘irik SR K ’ ’
i - - ’ ' ’ I . k
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Unit VIT--Magnetism
’ . Tast Key
1.  Magnet ] o o

Artificial
3.  Permeability
¥ Plux

Magnetc domains

*

Filed

1

7.' Poles

“

N "y

. . + 8. * The direction ofecurrent‘floﬁl

-

\

. \ A . , - .o . "
9.~ The amount of current flowing in the coll and ‘the number of‘turns%bf wire

"
-

10. Temporary magnet

- -
» .
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<~ ‘ Unix VIIT*~Blcctxonic Tost Fquipment,' ‘ A - o s
- . ) Sanple Test o
- oy | -
- ‘ N T T - o - ‘ S
. 1. Tho pérmanent hagket moving coll meter is the typo used in most general- \
.. purpesg, matofs.” This tyﬁa of mavement 1s oft@n callod | ] _ C
- nevement . '_ : o _ , i ) ' '
'\\\’_I A. taut-band o . '
' B. iron wang
C. “d/Arsoms . , : .
AR B llectrodynam@metar _« ' . . T ¢ Y
o i 5 . o \ v
D2, ALY voltagexmaasurements are made with. the mate1 in R
S with the: uiYcuit T,
§ . .« o~ . - . ., . .
A lho purpose of the zero: ndiustment on tho dhmmeter is to compensate for

eeo dmngeq in » . \ . s
) . ' I f ) : . ‘. e

K . 4.7 Béfore a circutL mAv he t@sted wich an ohmmOL@r, rhe

mast by KLU - BB

S

Whan ., th voltmetegt umTeter and ohmmetar are combined info a single unit
the gnit is calle ot a _ N
- 6. A motor which LOnVﬁTt*thﬂt 1o alectri ity to diive a d‘Afsonval moveant is . \G
Cal]ed t‘ N - - . '\.. N a..t \-k' “' : . i..‘-& . D ¥ ’ E i ‘;‘
7.7 When convérting andlog to diglital, the single-stop-method has batter ‘ Cee
resolution and accuracy than the duairslope-methaqz “True or False o o
- T - L 2T : [l s
_To'measure larger current values with a digital metar,'gpgnresistﬂncc in .
tho n\otm* L. incmaqad/d@creased‘ o Lo e : T ,
: : . s v e T .o T 22
Whaq 1s the most pépular typu of displéy used 4n'a digital meter? , _ K
A d'Avsonval - N
B. Liquid crystal display . . . ST ey R \ T
(. E[Llectrostatic - ) - o R . A
S D.; Light, emlttlng diode - _ v'“'f T _‘f, Lt
- g - .
ST 10, dLsplay whicH As brighter than the LED but not as bright uw the tn~ e
N ‘ cande%cent iq the o T o T . N o, RN
T Nl __@__,_ S s s n . L
o . . Lo
11. Tho 11quid crystal dxsp[ay uses mord/less pow01 than uny othel digplav. * . St
" . . ' T ) R
12: A i~&1git meter has a max dmum range 0{ B b \/.
- R4 . - ‘. . '. S ' , . ~ . ¥ s "W
. A; 99V - ; ' -'»" Y o * . . -':; . ) N o % -
v B. 999V o BN e i, x el -'L'(. o A : % ;é}”
;}‘ u'. n.'- 99999\, ° B S "i, ‘»' . -‘g-'l ' S 27 v l .,'-- V’j Jc':. ﬁ-. ' . o ) ’ -k *E
e &
‘.‘.]\,.'-l'.'\ .
; . \ .
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Unit OIII~—Snmple Test (Continued) ‘ \\ '
130 The leart of any oscilloscope is the - : L R
4. What are the two methods for slectron besm deflection in the CRT?
e o - v and —
¥ »
15. Why should the boam keep moving across the CRT screan?
"16. The trigguring in the oscilloscope helps to
tHe display on the acreep.
. ’ : . . ! <3
¢ 17. OQscilloscope voltage measurements are: !
A.  peak-to=prak ;
B RMS | ) -
¢. average - ST, . ' . : '
’ D. AC only. _
#o¥ 18 VWhich &f the'.fhllowing statements is true concerning transistdr testere? B
A. Leakage ¢ rfsuqad in the circuit, while beta must be measured out
A " of the cirealt. - .
. B. Beta caun be measuvred in the civeuit, while leakage must be measured out
" L of the clrcuit,y : .
L €. lgakage and beta can be measured An the cirouit. 5 . ‘
I .. Do AR 1lher 1aakaga noz heta can be measured in the circuit. : - T
: 19, A power supply In an ogcilloscope must
“A.  only produue a number of vol&ages
8. be able to ptoduue a variety of vodtages
< €. - be. we'll regulated . ;. ‘ - . . . o 1
-~ ' D, all of lha abov& . v o * . o
20. A delayud sweep:v. . w R .
. i . [ -
- A. 1g uded In.plarc of a magnifier ‘
S o B 'ﬂs (ﬁw noxmnl aweep ar . X
< A 9 C.“hna a geparate time base -, o
' D. ¥all of the- ahave* - T SRR s veo
- A d v » y « . i [‘{
. # . a . v, . : . ' Hy
4 : "x A ! N * . . . y ‘#
- 4 B
! t ~ ’ « \ coe b5 .
At ! - - » ‘
i d .'* . ) :
- Ty , T .
. . b ] s RS 3 - - . . . T
o N 2 Vo . } - . :"21‘{
s 4 A Y a
w s . . . .
' 1‘. ’ "1 84 o ' - \*
! « * o "' b ! . ( -
L o ) - - " \
. N ‘4 U
i e - - ) t ‘ : ‘l‘ - 7 ! & - z :‘vvv&
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Unit V1I1--Blectronic Test Equipm%nt -
Test Koy

C ; . : W
i . . . Loy

parallel L v - oy
battery voltage o ’ . . "
power; removed | .
VOM; multimeter ™ - -
thormocouple * ' o . - f ‘ , :
- false ‘ ' _ ' _ S L

decreased ' o s . S L

"gns discharge
- ' v ’ w N = . “

loss

B o - L : E ’ ‘,I: A R . . " = .'_.".,\(:.:-_

. . k ’ - s . a . . \1 . ) ‘. : -\1‘:{.

cathode ray tube - - : S ! : L

e ' _ R . . AL ¥

olectromagnetic,_electrostatiq N . . .
. because the-phosphor will byrn B T

: a : ‘ et

. . . . - . . R . - "\ R e L “l . ‘ . I .-l{

stabilize B . S T A : L _ o

. A . - - ~ . - - ’ , .

- | o ,

D ‘ & L'
' o

WA

’ : L]

D . y
* i

T

- . N ) : .’ ‘I b
. . . ¢ ' f \ -".'\1\4
. .o - v oY . S
~ . . .
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o
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SO Unit IX««AC.Clrcuitd ~ #
N ORI ' > Sample Test )
& S .
. . ldentdfy ~dhoh df the following waveforms , h
\;\ ' l '.,}"“ " :"
IR
1. ) 2. o R
4. * 1f a sind wave has n peak voltage of 12V, whnt ls fts RMS value? ‘
- n L . '
5. What is the perlod Qf a 150 mz signal? .
6. - Why do lahe marorq and heating un:tts use- three-phase nlternating curr onﬂ . oo
B . R "'..~!' N . ” : , -.'ﬁ‘
7. Opposition to alternating current producod by ideal capacitors or {nductors
' is called ]\\ _ UG ' ; '
-8 Impedance is the comb‘i_ne\oppositipn of o ) S and
~— o P . Q*ircu:lt I R _
’h . * i o o ’ “._-‘ @‘ L]
9. Impedance is measured in’ N . » . T
\ ) e —— . - = * = -
t
10. Throe losses of power in a transformer are e ,
. i » ﬂnd | u |\.\ T .l g ._‘ . o 7 - :
11. A conpection tQ f_:he secbndary of.a tmnsformar ‘ﬂa\‘cai‘iéd & . MR ' .
: 12. Define clectrical isolation. ‘\\l; " . ,
. . T - N R P
13. Power factor is the ratio of -~ N tor )
in an ac circuig . - ' | R _
14, Calculate the resomant frequency of a circuit that contalns N mH of inducumce &
< and, 6 25 pf of capacitance? e . ®
' JSolvo for the incl'i__c_ated q_uantities:
L] \" ‘ ) N
-_— 7 Primary: = 100 turns to =
Y ' - 3 Secondary B S aman e
- Secondary == 1£80 turps | Power inite Prinmry +
v IS § U X
S SRR F -1 B R
{ t t “ ! .(-’-\‘}., ‘I.".‘ ’ ‘ ‘t‘ ‘,_‘ "_ ¥
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Unit IX--Sample Test (Continued)

! “ R
: K= 15QN

" 16.

R=20000 pind: oz -

Phase angle =

" Ao\ . ¢
17.. L: \\ \‘\

1000}, = ¢ 1100 f L
/\//v““—“]‘ . - LT

R=100n

|

» ldentify the circuit diagrams below.

. N \- . v
- . . Y b . N l . LR
) - » *
18 O~ —ﬁl (M
4
ra . ;
‘ - Ly"‘ . .

w
R R
e . ~
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" 'Unit IX--AC Circuits * ! -
Test Koy . .

1. Sine wave . )
. 2.  sawtooth or ramp wave . s
~ 3. square wave... - T
=4, 8.484 L T _ .
1, o 7. . S . E . . S »
. 5. - 6.67 U seconds . # ‘
‘ " " ) . l~. i) ." > L3 - . .o N
$:Y eonstant power 70 ) . o ' o
: o » ) o ' _ T Sy
7. roactanco : ’
L ! ot : . s
R. rosistance, realtance o .
1 . \' . : . ) ’ B : .T 2 . * LIPS * ,
;9. - ohms - O . o R
- L Lo . S e o , i S
N _‘- . . . ) . - P .....:. . - . . . .. 3 . ‘.q
. 10 hysterysis, eddy currents, resistance
f Ao tap ' e ) N
aam— 't:'n. , e - . . - o
ek 12. physicsl separation of two .adrcuits. . _ - Y
- ¥ o~ e .q’/'. v l "',: ' . '._\,:‘ . ‘ e N i S . . X . . .. ylﬂ
—~ ' POV TS L e L . oG
L 13, trye powéry apparent power o ot RS S
. 7 . ) - v, .
L L -' o o . ‘ Ce N \ N “) N
14,7 1.59 MHZ- ST T T Vo ; g
“ Lo o . Lt o b A :
A5 187.6 A, 281, 250 W ' el - B .Y .
P SRS . S B B 2y
) 16' . 2b0v/}_" ’ ;,57 S R " . : , KU SN . - Tt ’ L 7 . . . N AIIET N :.i
. § ._-._..'. i ) . _— .l . . s A . Lt . BN 1.,.“‘. . . .~ .‘L
_ 7.0 836 L ; e i - o
18. . High pass . : . o . . ;
.. . K.-‘- l- . :. . ) . ‘ & ‘l . . . ) :. . ’_:«. . [y “P ‘ . . - ) \
. A ]9‘ . L(-"?\' ‘Pags } ”_> . . I '..‘7-_‘\ . s ". -’.- ‘ . \._ . .-,A‘ . - ‘1 -
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‘Unit X--Semiconductor Pundamentals ‘ o o
’ Bamplg Test _ |

1. Atoms held together within a pure semiconductor ate held together

A. by positive and negative charges -

B. in random manner . ‘

C. Dby covalent bonds , .
‘D

. like the atoms within a conductor

! .

2. Current flow in §\$em1conductor consists of
A. holes only. )
B. lons . :
C. aelectrons only A S
D. eoloctrons and hdles -

3. Which of the following is not a benefit of semiconductor devices?

A. Higher reliability , s
8. Lower cost s

C. Smaller size, less welght - ' .
D. Higher agperating voltages B ”

L.

Less power consumption \

4. What type of semiconductor material utilizes electrons as majority carriers?

r v

A, P-type
« B. N-type °
C. Trivalent\ : )
D. Intrinsic\> -
: \
5. Both germanium gnd silicon materialafare made up of atoms that have four
oelectrons in their outer shell. These electrons are referred to as
electrons. -
\
6. The basic function of a semicdnductor device in an electronic circuit 1is to \
J A. control current or voltage @ , n
B. replace vacuum tubes v S
C.! simplify design ' .
‘ hd »
‘ .
7.  When an-electron breaks away from a covalent bond, a hole is created. True or False
.,‘ b *
8. The resistance of a semiconductor o _as theltemperatgre decreases, b)
) ~ . '
9. W semiconductor at high temperaturies will function as a e

10. The two mpst used materlals in making semiconductor electronic components arve
o : ﬂ.nd ki

: — _ . . g

17 .
s e N .‘ 189 : i, ) ‘Q*Tg
i - ' : |

[P

ERRSIRT 2.



e rteiad e e e T i S

e ks T el S et S 1 S i ani i asi et e il Sl S M

.

s

“ © Unit-X-~Semiconductor Fuhdamentalé : C
Tostlkcy

C
) ' , -
B
Valance ' ' .
A . . .. ' ‘ ~ ¥
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True
Incroases _ )
Conductoy AN o
. \ T
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$ilicon and germanium. N - o . B
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" Unit XI--Blectronic Devices .
' Sample Test —
1. If a positive voltage is applied to the anodo of a diode tt is snid to be in
the , condition.
¥ /__\ '
2. The white band marks the e _ of the diode.
3. The three baslc bi- polur transistor circuits are _ _ )
4. Define cutoff, L o f.’
® - =
5. A thyristor used to contrbl alternating CUrrcd|lis called the
‘6. Nmme three case styles [8r integrated circults. ,
7. A'diode that has a controllod avalanche breakdown voltage that can be used as
a regulator is the o IR diode
8. Light emitting diodesd produce 1ight in tho
bias condition.
— 9. ﬂﬂﬁe terminals of a field effect transistor are-the __ ) . .
- 10. A device whosé resistance detreases with light' intensity is called a S -
N ,
1L. A device usedljgr‘:f}ease voltage without a transformer is called a . h
. . \ g . .
12.  An increase . he ¢ ithde.of a“signal is e . .
) - \ - - - - - i \&q\ ,‘ - ¢ A
A
Truec-False: - .
\ )
T F 13. Light emilting diodes produce light by getting hota ’
T F 14, Integrated circuits are used for digital and analog signals. ff
T F 15. The bias pn q.transistor.ig‘its operating point. =~ s
T I 16. Transistors\can be ﬁsed to- operate a relay from a small input signal.
o < { ) . *
T. F 17. The HlliLO ~controllbd rectifier is a bi- dircctlonﬂl device.. ,
. /
T F 18. A full wavé bridgetrectifi can be packaged as a. single unit o o
A ' S
N RUS
T F 19. Some op-amps 1equire both pdsitive and negative voltage SUPplleb :
| T F 20, Capacitor coupling is used to block extessive currents from ‘the previous stage.
- .« . 119 ) N
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Unit XIeaﬁlgctronic Dsvices

- _ Taat Key ' oo
AP N

Forward blas . = ‘

cathode

common base, common collector, common emittor

A
the bias point at which a transistor no longer'condu2¥s
.

TRIAC

‘ [t SPSY
“Can, DIP,>flatpack

Zener R \\;;.‘ o "
Forwafﬁ ' .

gate, source, drain Co ; .
photoconductivé cell ; :_ L e

volfage myltiplier = -

12. gain ' - .
13. false “‘
14, _txruoe
15. true ] . ‘ ( ) ' -
. - ™ N \ .
16,  true _ : ’ “
v B . \
«17. false : « )
18. true T e ‘:.
19. \\ T rae . M
v( : =
20, true \\\ " ’
)
) "‘7 .
4\ -
'J\_&\_" \ .
~ . ]
1 $ 1 O
- ' ‘ * S;ff
1S -
A ] p » 1201
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s . Unit XIJ——Circuit Fnbrication " t ) ‘ -
T : ﬁ SamPlo Test = . ) K - “'””"7

\ F

1 What type of pe board matcrinl 15, used where dimensional stabillty is not \\wv”f.“‘\\
a LO“COTH?

Ty

.
———

A. Bpoxy glass .

. - B. Polyester glass ’ , . o
’ C. - Epoxy paper . ' : r _ S
D. ;Phanolicﬂpaper . . - . -

]
N v )

+® 2. Copper foil is designated by the weight of the copper on thoe surfaco; the
term "ounce' indicates

A. ourfcos per square inch ‘ : : . o
\ ounces per -square-foot : , _ "
ounces per square metér : s e
ounces per square centimeter _ , . - ol
AR Y.ou are using a one ounce coppei alad board what would be the copper surface
thiykness? . . )
.001 ’ . ] ¢ . .
.002 ot ‘ - : IR
‘ ~003 . . -
.004 , \ . ‘
4. Epoxy glass boards have approximately _ ~___times the flexural , !
— ‘streng®y of phenqlic-paper boards.. , N :
A2 - | | .o o
-~ - B . 4 " . ‘ Y . "', - . \_ L . T “ c:
3 ) " b C- 8 , : . ‘; :‘;:;;t’__, _l\ . ‘. 2 .
D. 16 ‘ " . ' I -
" 7] o - ) -
5.  Which of the following PC boards would be the most &xpensive to purchase? |
. . A. Phenolic paper, one ounce $ingle-sided board
~ B.. Epoxy glass, one-ounce single- -sided board ‘ o , L
. C. Phenolic paper, one ounce single~sided, sensitized < ' :Q
D. Epoxy glass, one ounce double-sided board, sensitized. S
G. ~ The chemical process used to remove unwanted copper from a PC board during -
' © ™ " the substractive process is called: 4 o ' .
A. laminating , . \ . : L oo
- +B. etching ,!& R - s : el
. C. plading + ° . - _ L
oD, routlng 7. '. . N . . S L‘ * .
: 7. Compongpt leads usually require relatively small mounting holes, howevcr on over-
” B sized holes, especially those % 1nch and larger, you should
v oy 1ncrease the drill rpm . - & Vo c oA v
¢« B, exert greater‘feed pressure- - v o |
BN C~ usge a-countersink " ‘ . o - .
» D. drill a smaller pilot hola first S “ :
_ . -
—_ - ‘ 121 .
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Unit XII——Sample Tescl (Continuéd) L e
- . PR e e e mmene P .. - P PR - P P . - o , v B T
3 .
8. The entire process of printed circuit board design start@ with a basic ,
- document whlch is the
. A. master pattern N
+ B.  schematic diagram . . - .
C. (bleock diagran o ‘ .
D. photo'mask . . T
9. -What would be the most aceurate aid for use in p051t10n1ng full-size IC pad?
A. Reset ink pen '
B. Rub-on transfer pads . ; .
C. Layout dolls - _ -
D. Crepe .art tape ) R ’
.10, ‘Before dinect patteérn artwork can be prepared on a circuit board the board
must be .
A. ‘etched”
B. resist-coated _ .
C. free of grease, dirt and fingerprints‘_ N
D. exposed to light ' ' ) o
11. When exposing @ pos1t1ve tWype photo-sensitized circunit board, - Vv
light must be used. ” :
A. subdued incandescent T -, » #
~ B. incandesce?} ' . _ ' . C
- C. infrared . N N ~ ; )
D. ultraviolet , : _ N , .
12. Major c1rcu1tldefects after etching, such as edge deflnltlon p1tt1ng, and :
. voids, can be caused by . ) R
_— . A. poor adhe51on of artwork . | ' ‘
B. dirty topper surface ] : oo
C. improper bpard preparatien . © o N " o
D. all of the above ° .gt\ '
\13x What is the safest etchant to make a printéd circuit board?;:' ’
A. ammonium persulfate R | . ‘ o
-+ B. ferric chloride . o , ‘ ' S
C. cupric chloride . . o ' . :
X D. hydrochloric acid . - A
‘.\ R v ~ Y
14. What are the two methods of 1ﬁﬁge transfer sultaﬁag for produc1ng seVEral

identical circuit board patterns from a 51ng1e piece of art work?

A. screen printing and direct pattern -
B. screen printing and, photoresist o

C, direct etch and direét pattern

D direct'gattern”and photoresist

v " - 194  o
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* Unit XII--Sample Test (Continued) N

15, 'When'working'with'étchant chémiédlé'in Lhefshgp, which of the.folloying
+ should you do for safety's-.sake? - '

7

_A. - stir etchants with kitchen utensils *
o B. pouf etchants in aluminum trays for mixing
- C. dispose’of the contents after use .
D

. dispose of etchants in the_sink :
‘ N | A .
16. Name three tools which can be used for cutting PC boards..

‘cutters. Y

1. ’
2. « .
.3 .
N ' PR i * .
. 17.& A cutting tool used‘to chip off the excess length of component leads is
called )

N

)

"18. Of the four common drill bit sizes listed below, which one has the smallest diameter?

. o AL
. B‘i

C.

D.

1/16 inch , ‘- ‘
No. 55
‘No. 60

o

No. 65

19. Of the following, which composition of solder for electronic.work would wo

A. Lead,'nickeQ: and resin flux

. -B’ Nickel, tin, and resin flux ) o
C.. Tin, lead, and rgsin_flug
D. - Tin, lead and acid flux - - ‘
A N < L _ . '
20. A good solder joint will appear
A du{l .
B. -rough - - ,
C. shiny . > ’ i
D. Whi:te % . . Rl ;
v 4 \ ) )
* . 3 2
1 4 - R '
’ P4
\} ’ "~
‘0‘ 1 - 4 = . .
3 ' : - - . N
J R - Q &\
1 | T, ‘
. ’ - . ) ¥
r__ N ¢ . - )
.o - 123 ¢
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- . , Un1t XIII-—Introduétion to Computer Literacy co " .
. 4 ~ Sample Test :
Ty 1. W(;t is,the difference between a microprocessor and a microcomputér? e _g
2. VLSI chips ceptain at least N e transistors.. - | ;
A, 50 - . )
B. 500 ‘ . .o : ' .
C., 5,000 , - | L
- D. 50,000 ' . : s, ) :
L} “ .

3. Wich what invention could mathematical manipulhtipns be done electronlcally :
rather than mechanically by DeForet in 1906? .

4.  Memory that can be read or written by any selected random address is called

3
s ™
A. ROM .
" B,. RMM ©os \
C. . PROM « . . 5
D. EPROM > . . N 3
5. A term used in referring to groups of binary digits is called
— . A. nibblﬁ . ‘
B. CPU )
~— C. Byte ! . ; e
. D. bit . W
6.. What is the smallest upit of‘igformation in a digital computer? N
A. Bit ' )
B. Byte ' .o -
C. Nibble _ : . . : «
D.- RAM - o T . \, '
7. Scientists were first to develop what programming language? :
A. C&bol ' , ~ '
B. Basic “* . L .
C. Fortran . .. - ,
D. Assembler : . '
N " 8. A program which is normally prepared in typed form on paper and not de51gned ﬂ
. into the circuitry is logically called -
et .
¥
9. ‘Prior to magnetic -dies what type of magnetlc memory was available? -
A. Punch card ' 53 . B
.B. Magnetic tape, AR A _ i
C. Paper tape _ . . o ; — AR
- D. All of the above ' ' ¢ ‘ : o
r . ? . N
- - 1251 Q¢ | '
.9
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Unit XIII--Sample Test (Continued) . : N
T 10. A device which contains arithmetic logic and -control units in a single package .
is called a - ; o T '
- A. microprocessor [ : ) X .
B. programmable ROM . - - |
C. main frame . . ! -
‘ D. power supply =~ N ) . (
- v M ' v ’ ¢
. ) N
Y . . .
) ' - - b
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, _ ’Uﬁit XWI--Introduetion” to Computer Literacy - ' _ -

- Test Key - ' .
: ' t . - ’

- -

A microcomputer is a system containing.a microbrocessor\‘
: , .

N . "
. -t . ) - 3 - 4 \ ) - " ity
2 D . . ( . + ! s : S ',‘:}g
. \ . -
. . < 1Y -
3. Triode vacuum tube : o . ,?
, . .
s .o . ’
Y 4. B : o ’ ‘ - <
\ : . ’ . « .
. 5. ¢ , ; oA : : - IS o
) a -
\ . ~ - B '(
6' A I Vg ) . - ‘9 . ) v
[
7.+ Fortran )
. Iy i -~ .
2 * * {
. 8. Software . . - S . ¥ s
¢ . ’ i '.‘.
9. B . ;
10. A ) Y. v ‘
v 3 ¢
. . ; \
- . x Ps A ) - .
* o N @« Y -~
s ~ A N ) ‘. *
* - b .
' ‘ \
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Unit XIV--Robotics: An Introduction for Your Classroom 4
- Sample, Test _ . ' *
. . 7 | . O - ;
R N N The word robot was first used by Czech- novelist, es§ayis§, and dramatist
> R . in 1921.- ) '
, . 2. In what operation in manufactﬂrin& aéseﬁbly do robots play the biggest pért? .
3. What indust& uses the most industrfﬁs,roboté? o '
- y ; ‘ Fa L3 ’ ’
4, What are at least two classes or types of robots?
15.#% The hdﬂd or grlpplng device is usually attached to the.end of the robot's |,
‘ : . - _ TN =
6. The majority of the industrial robots are stationary? Trui or False ,
/ . X .

a -8

7. AIPVrobots consist of two maJQI component systems They are the the control
system and the '

- . o . ’ . \'\.

. . * programmable memory f | . ' o _ e
B. stepper motors . o oo
v C. X § Y limit switches ;
- D manlpulators : . :
-— - . \. .

o

8. Llst at li?st three ways a roaet can grasp or ofherW1se hangdle a JOb
1.- -
e 20 : o
’ 3. ’ . . -
9. The shape of: the work envelope for a robot 'is determlned almost entirely by what
. three major axes’ -

o

» 2. . . . . .. . . \‘:
. 3’ . L ' N e
2 + - . . .
10. Name 4t least five possible';obotic~appiications for the industrial arts
. , classroom: ‘ _ .

-

[
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. ‘ Unit XIV--Robotics: - An Introduction for Your Classroom ' .
. - ' Test Key » -
N ¥ . i
1. .Karl i(?apei( . \ : -
. - . * . BN
- . 4 - - o .)_'. ;.;.:(
2. welding - ! . - .
' . - >~ . -~ ~ P
- v oy / . . . . .
3. automobile - . ‘ o o
\ : : . .
. . .- ’ * ' -~ [
4 non-servo controlled, servo controlled and remote controlled |
» 5.  manipulator T - . ( i
. ‘ , h
6. . true . . .
,_,/ - X . o ¢ )
7. D : -
8. Méchanical grippers, hooking on to a part, scooping or ladling, -electromagnets,
vacuum cups,‘ qu1ck disconnect bayonet soc](éts . i
9. 1. jointed arm . ' , _
- 2. spheruéal coordinate v = X - <
3. cyllndr1ca1 coordinate conf1gurrat10ns . —
_ e
\ 10. spot we1d1ng, arc welding, . electronlc component assembly, machine loading and —
’ _ unloading, material handling, assembly and quality control, research and, developmen‘t
: metal casting, using wax ingtead of mélten metal. . NE)
)
L] » " * -
» “~ ~ .
~a ‘ "l" » .
L} » » . -
- »
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. - Un1t XV--Industrial Blectr1c1ty/E1eétron1cs ; )
LA o ~ Sample Test s
1. Explain how electricity is produced in an A€ generator. - e i
2. Define countet EMF and explain-its importance to the operatlon of electric s
~ motors. . . _ - v
3. Name four pieces of information found on motar namé plates. ' )
® . < _ . - ‘
o . & . - | _
. ' 4. Name four® types of AC motors. ' o : T
r ’ . N . . ‘. - ‘)_.
. 5. -Explain how heat is generated in spot welding. , e
T . _ | i
6. List three uses tﬁesides welding) for resistance heating.
. ) ‘ \’ " . .
True-False: ; . . ", _ i
. T F 7. Electricity can'produce chemical reactions. i
T F 8. Aluminum i} refined b& an electrolysis reaction.
- T F 9. Oxygen can be separated from water by electricity. i //
~— T F 10. High.frequency radio waves.(microwavesj cin be used to produce heat. ' L o ,F:
T F 11. Incandescent lights produce light by producing an arc in a"gas. . - ST A
‘ T F 12. The speed of an AC motor is related to the voltage.. oo .
-T F 13. Generators lose pbwer. ‘ , . ' . L | BRETRR
[ . v . . ’ . ) . - ' . . . u' 2o e
" °T F 14. Copper can be electrically plated to other metals. Py [
s ! ) - ) - A * !‘ ' -’ R
T F 15. Chlorine gas is producgd by.electrolysis of salt. . . ‘ "
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“  Unit XV--Industrial Electricity?Electronics -
o - Test Key ) : : ‘ C
* ~ : } ‘ . s
. . 3 o ’

. 1. As the armatu e revolves through the magnet)t field, curxent is induced in the
'wire, The pe¢larity and amplitude are dependent on speed and angle of armature.

2. Counter EMF 35 a voltage prodpoed by a motof that opposes the applied voltage. .
Counter EMF limits the current ing}he motor to, safe levels. -
3.. Brandj speed horsepower, voltage, current cycle, phase, et a1 T e e : -
4. Hysteresis, split phase, three phase, repu151on 1nductlon, shaded pole o
S : a R
5. As current passes through the weld the re51stance of the junction of the dissimilar
> -*  metals produces heat ) -
_ 6. Incandescent lamps,‘arc lamps, radiant heating, infrared heating T a
N . ° e - q ) N N . .
7. True - ' - : L
" ’ i‘ . -~ v -‘—%
8. True R ‘ .
9. True ’ ) . o “ s ) ) ! —
A . . S
10. True L ; . )
o " ] \ . . . N "‘
. 11. -False ' ' C . - 7 -
- . v ! . - “e R
12. "False ' - #'
13. True ' - - Lo . i \ ) ‘ e -
« - ' « " - N N . . .
7 . 1 _ , ‘
¥4, True : T '
’ . "/ s ’.‘, . . ¢ .‘ ;“ i ‘- E
15. True - ! - e L ”
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o

'Grlnder, Pedestal » : s .-

- Hammer, Claw (16 ox.) T SR
I.C. Insertion/Extraction /pglf T

Fead

Alignwent Tool (set)
Apron--Rubber/Solvent Resistant
Benders,
Benders, Hickey

Bit, Auger (set) _ - o,
Bit, Screwdriver (set):

RPEYT T (W R Lo S vy N e " eIV P AL RN

b AST U S AR DR P ZRL S A S A 4 DR ATBAN SR B ARSI SR o B IS sl B L Lo r

.Han& Tools

¥

EM’I‘; ..—‘ . ) . . i

Bit, Speed (set) _ ‘ ' - -

Brace,
Brake,

Breadboards - - . _ - : " C,

Brush,
Brush,

Ratchet
Box and pan

Drafting
Wire .

-

Capacitor, Substitution Box ' . . : . "o

Chisel,

Coil Winder
Countersink, High Speed - N
Crimping Tool - T '
Gurve Tracer .

Cold (set)

Desoldering Tool -t ' . | T
‘Die, Letter (set) ' o
Die, Number (set)

Divider, Wing. * - S .

Drafting Board ' . o m -
Drafting Equipment (set) ' -

Drill,
Drill,

Drill Stand, Fractional)
Drill, Twist,

Drill,
Drlll

Extension cord

jFiles (see specifications for listing)
"File Card and Brush

File, Jeweler's (set) - o _ s
File, Needle (set) ° ~ Co
Fish Tape . )
Function/Signal Generator

Gauge,
Gauge,
Gauge,
Gauge,

Goggles. (spectacles), Clean observation

Hammer

Knife,
Level.
Light,

,:‘)‘

Electric, Portable (1/4")
Hand (1/4")

(letter set)' .
Twist (number set)
Twist,. Straight shank (fract10na1 set) -

Screw pitch - . _ o S
Thickness (feeler) - '
Wire and sheet metal (American) . oy
Wire and sheet:metal (U.S.S.) . T el

L]

Ball peen (12 oz. and 16 OZM).’ -

Electrician's o ‘ .o

Exténsion

[N R NI



) . Hand Tools (Cdntinued)- o ' : N

-logic probe - - . ' R

. Magnet, Bar : oy C L o
"~ 7 Magnet, Horseshoe. B . R

- Mgter, Galvanoment D
Meter, Inductance
Meter, Volt-ohm (multi-range)
- Meter, VTVM or Electronic 2 .
v . *Neon Test Light : R ' s R ™
Nibbler, Hand operated _ . St _
Oiler, Bench _ . _ . )
Oilstone," Combination, India -
' Oilstone, Combination, Silicon carblde _
Oscilloscope-15MHZ, Single tract | .
Osc¢illoscope- SOMHZ Dual trace :
Pipe Cutter _
Pipe Reamer S , o v L -
Pliers, Combination- (6") - " X - o
Pliers, Duckbill: B ' ':Y
Pliers, Diagonal cutting. o - . : - \
Pliers, Needle nose . )
Pliers, Side-cutting S . .
Pliers,, locking jaw -
Power supply e
e _ Press, Drill = ° _ \ e ' .
Punch, Cgnter (set) - o I * o
¢ Punch, Chassis (round set) .
Punch, Chassis (square set) a _
s e g - Puneh, -Pin-(set) - _ o L

N ‘ l Punch, Whitney hand - ‘ . .

Reamer, Electrician's hand .

Resistor, Substitution Box -

Rule, Steel (1z2m

Rule, Folding E . _ ‘

Saw, Coping N , .

Saw, Hack - (hand) ' - _ '
o Saw, Hand, Crosscut. ‘A L B
' © - . Saw,Reciprocal - S ' T _ ‘

. Scissors.: - -@'-" - . e | -

. - Screwdn;ver, Insulated (set) ) : -
'O . Screwdrive, Phllli;ﬂ? (set) ‘ : s
) ' : Screwdrlver, Ret§1n1nq>type

_«+ . Shear, Squar1ng foot

"~ Sh -Face. - - e
, - Signal Trager . .. g
W Snip, jation (1eft) e o
- . Snip, Avmtlon (right) 205 S I
kE . Snips, Tinner's, Stralght (#8) . - - o
S Soldering Copper, Electric pencil : .

Soldering Pencil—-controlled heat, ground tip

ot . . . e e
T P e S R o~
. .o [ o . ) o T,

s - RIS

rs

r

» ,




Soldering Gun, 'Electric | r . . | | .
Square, Combination - ' . . .
Square, Steel Framing . p g
*  Square, Try (6") : ' _ . ' P
Strip Hedter--Plastic  ° v - “
* Tap_and Die, NC (U.S. standard) (set) - _ . o ' ) o
' Tap'end Die, NF (S.A.E.) (set) - | o
-Tap a d:ﬁie”.Pipe (set) g : . A ' C e A
» Tester, Transistor - , ’ T _
Tester, Tube - o A
. (/ Tray--Plastic--Acid Re51stant ' o " o B
o Welder) Spot - . * . Vo
Wire Wrapping tools--Hand o : -
Wrench, Adjustable end (6'") ) - _
Wrench, Allen key (hex) (set) : ' ' " o Ty,
Wrench, Nutdriver. (set) .
Wrench, Open end (set) ' o ,
Wrench, Socket (3/8'") drive) (set) - - ' -
‘V¥se, Circuit Board _ - -

[ . g
3 \ s v
gz . . . B
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Fife Extinguisher - . :
. X v ’ ) - ’ "
Each fire extipguisher ‘bears a letter (which usuallyihas a metallic

.or green background) which indicates what‘class of fire the. extingudsher will

successfully put out. Water types of. extinguishers, which are effective for Class
A fires, gan be of several kinds: Stored pressure, cartridge operated, water
pump tank, and soda'acid. , ‘

Foam extinguishers are successful for Class A and B %ires, while carbaon
dioxide and sodium and potassium bicarbonate §ry chemical extinguishers are
effective for-only Class B and C fires. Multipurpose ABC dry chemical extin- '
guighers, in either stored pressure or cartridge operated types, work for A, B,

- or C Tlasses of fires. Class D fimes should only be fought with special extlnguishing

agents approved by recognized testing laboratories (see chart on the follOW1ng 2
page). : . SO
. v o X . . - ' . ) . V . & . . -..1
If clothing should catch on fire, avoid panic. The flames should be smothered

by wrapping in a blanket or coat, or by rolling on the floor or ground.

-

Fire Prevention ‘ : i . . : N

1. = Do not overload electrical circuits. ‘ ~
. g . ~ .
2. Do not use frayed or'defecti§e electrical cords. 5
3. Do not allow any electrical repairs ta be made by the students unless
they are supervised by the instructorf — : . _ L s
4. Do not use gasoline for anything except to run an"engine.'m . ' ) | :;
Sq. Do not prime the engine with gasoline while it is running.. ; e .
6. Do not weld near gas tanks, guel‘lines, or any combustible materiéls.
7. Retain gasoline and_ store it in a safety can only!I m" i‘.f;'jQ . . “Jﬁﬁ
_8.. If a fire should occur, use the proper extipguishers (see chart on thel. .;f
following page). . i . . L " J'%
A. Carbon dioxide: all electrical equipment | .
. , ¥, s ;
B. Foam: oils, gavoline, grease, or paint . 3 ?. * o
Q;_ Soda-acid: wood,“cloth, paper or_rubbish- _ .f* - o | _.fi
D. Vaporizing“liquids: general purpose | R S i . c :
§, If a fire cannot be readily extinguished, keep calﬁ, evacuate the sbop ‘ S "ts?a
immediately,and turn in an.alarm. . . \ ; - ’ . ' fﬁ
e o L N o - L Eﬂﬁ
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\t et 3 . ) ' ‘ X . | ' “ « \”‘ . - - . ‘ L. T
) v ' | ’ .. : . ‘.v ) ':|- . l ) . L4 EY
. 2 . | . § “.1 i’b \ ’
\ - . - - — » _
‘ ' * . ’ . CARBON DRY C"mt‘l Lt
. FOAM DIOXIDE : SODMM OR POTASSIUM " MULT-PURPOSE
* MCARBONATE ARC
L 4 -
_ L
3 L »
: ‘ : " STORED CARTRIDGE: | -WATERPUMe | WL . — CARTRIDGE J{°  sTORED STOReD | cARTRIDGE
_ PRESSYRE OPERATED TANK $00A AciD FOAM co2 OPERATED PRESSURE | - eREssuRE *or:m\m»
CLASS A ORCIRARY L ' T N | NO 1 |
i t : : Y E S 1 | Y E S . - ‘ J ‘.ng_ thur mou.\1 e | Y E s Y E S
. e e d:::u:hrmn covemd b | osso ) &?‘umm SMALL|CONTAROL SMALL |CONTROL SMALL _
H COnBUSUMIE LETE OBSOLETE | OBSOLETE AFACE FIRES) | SURFACE FINES) | SBURFACE FIRES) - .-
CLASS B Tanuamt ' - “u ] Vo(wn.“ﬁ UPATE ’ ¢ . ' , : ; -
FIRES . ’ H [ YOUA FIRE . -~
UTNGUISHINS |- EXTINGUISHNG | EXTINGUISHING : n _ !; ) o
Y ., NO | ik | NO | ol | aiind | YES | YES:| YES | YES YEs|.
oo GREASE, ETC. T ‘ o AKX FOR - ABKCFOR « | - Amn |- S P I B N I
@ : — T “FRADE- — STRADEM “TRABE- : — :
- flA”- c acimea WPOATE" PICE UPBATE” PMICE WPOATE". PRICE Cen - - : A :
FIRES R o AV = . : : ‘ : s : Y S '
® N INO | " | 'YES | YES | YES | YES | YES.
ELECTAICAL EQUIbMENT  tourutal_ I . ' ‘ g 5 :
. c[lss D ComMBusI Pl . - ] . . | 4
FIRES . d ' :
5 : SPECIAL EXTINGUISHING AGENTS APPROVED BY RECOGNIZED TESTING LABORATORIES
COMBUSTISLE METALS _!.ll!.t:_ - o N -
. . . UL PIN- i . . ' ' ‘  suiein- ] mueTuns “eLLen . | . PULLPIN- RUPTURE .
: . METHOD OF OPERATION SQUEEZE _ PUMP HANDLE “ , : VEELE CARTAIDGE - (3.3 . SOUREZE CARTAIDGE-
< HANDLE : . LEVER | SQUERZE LEVER HANDLE . HANDLE  [SOUEEZE LEVER
|- OBSOLETE | .~ OBSOLETE | .OBSOLETE _ - i '
: L RANGE | 30!- 40' oot | 0-400 | ST gl S y-0 s'- 20 s'. 20' s -q0' s-20 |
— —— e i | o [ — — L
) v - : CAPANUTY— APANLITY— ¢ WEIGH GAS CHECK CHECK WEIGH GAS B
CHECK. AIR o oscuance | AR FR Reaflind ' CARTAIDGE- PRESSURE n‘:cs!uu CARTAIDGE -
PRESSURE YT Y YO X . WEIGH SEMI- CHECK  GAUGEAND | GAUGE AND - cHECK
MAINTENANCE . aauge | UOATEPRCE | v waten woare” Pt | WPDATE' PR | ANNUALLY * | CONDITION OF | CONDITION OF CONDITION OF | CONDITION Of
T - . MONTHLY r ANNUALRLY . ' T EEE DRY CHEMICAL | DRY CHEMICAL | DRY-CHEMICAL [.OAY CHEMICAL
. ) \ _ L Jq. . : ANNUALLY ANNALLY ]  ANNUALLY ANNUALLY
- \y e — - - T ——— T
NOTES: . ' : . ‘

o Class D Fires - In hot metal- arcas which may use magnésium, titanium, zirconium and sodium one
must prO\'ldL’ Type P ethﬂgUIShers or D rated dry chemical available for use on metal fires.
It is important to use the correct extingui,sher on ‘the prcper cla,ss o f fire._ :
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Safety Recordkeepiné . . :

One of the primary reasons for keeping health and safgty records*is -to
focus attention on problem areas so that corrective measures can be taken.
The evaluation of accidents that have occurred, using a specific form like the
one presented in this section, requires that the instructor look for causes
and. make plans to correct any‘problems which may be present. Good safety reco;d~ o
keeping in this area also provides'n basis.for evaluating the safety program in S
use and-initiating needed changes in proceduresjor facilities. :

Y

+

Safety records may also help: to protect the instructor and the institution
in the -event of lawsuits. Although parental permission forms, safety tests,
#nd safety instruction re¢6rds do not provide a complete defense against such ;
actions, they do tend to show the instructor was acting in "'good faith" and may
be construed as a partial defeﬁse in some courts. * - ' .

TR T I

Sample record forms, both a school'’s records and an instructor s records,
er”éyresented at the end of this unit. They may b2 reproduced or modified to fit
the needs of a particular teéacher or institution. The purpose or use of these o
forms is outlined below. Also included are copies.of OSHA forms #100, #101l, and =
#102, required of -businesses and imstitutions that are under OSHA provisions. )

£

School Records .

1. Accident forms

' M e 7 .
.' A. Accident reports should be made out.as soon as possible :after an : -
- accident has occurred. Copies of the reports should be retained in e
the instructor's file. Additional copies should be filed in the
appropriate administrative offices.

B. A variety.of accident report forms are available; however, they should
all contain the following information when completed.

3

- 1. What yas the nature of the accident? What were the circumstances “luﬁ
leading up to the accident? What\was ‘the nature of the injuries ' I
- or damage? What were the persons involved doing? “What unsafe act- A

- or acts were committed? What were the direct or indirect causes?
What machine, tool, substance, or object was most closely connected
“with the accident? What con;ective action is ind1cated°

2. Who was injured or nedrly injured?  Who were the participants -° ' 'r"fé
in the accident? Who committed the unsafe act? Who were the e
witnesses? Who administered first aid to the injured? Who - : coadl

\_completed the a accident report? . . i -
3. Where did the accident occur? Where was the instructor at
- the time of the accident? Where was the injured person with
respect to the machine, tool substance, object, or person
most -closely associated with the accident? . :

Ao

L w22
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4., When‘zflid the' accident occur? When was. the accident 1nvestigaﬁlon i -
- . made?- .When was the- accrdent report completed? - -
: -4 | e
5. th'qgstthe unsafe act or hazardous condition permitted? Why did ) b
. the pérson act uneafely? Why did the accident occur? '

6. <How did the accident happen? How did the physical enviromment !
contribute to the accident? How can similar futuye acoidents be
prevented? ’

\
IT. Records of Safety Committee Meetings . _ \ s,
Each institution’ 3~safety cdhmittee should meet periodlcally to discuss _—
the safety program belng used -and to review rg\ce@‘endatlons for improving .t ‘
the program. . _ : : , ) ¥,
TII. Safety Inspection_Records R - v _ | ~ *@ﬁ
Records of every inspection conducted in the vocational education and
' 1ndustr1a1 arts laboratory should be filed by the institution,
! ' . . .'-;,:R.
IV. School-Wide Safety Efforts and Progrems oo 3?
o wf!
Information detailing the program in use 1n the school should be on file . i
~in the main office. , o
i

Teacher Records _ ' : v

1. nget\\lnstruction Records

s

1
Records of safety inspections, schedules of sa ety talks, and 51gned sheetq‘
acknowledging safety instruction should be kept by the instructor.

o N
IT. Parental Perm1551on/Consent Forms o
' -

Written parental permission should be obtained before minor students are S P
_permlttéd to use tools and operate equipment in industrial education labora— ”!ié

tories. The purpose of this permission is to emphasize that, safety is %h
cooperative effort, and to impress upon both students and parents that there
is a certain degree of d%nger invoved in the use of tools and equipment. It
also offers the parent the option to prohibit the’ student's use of tools

- or equipment if sp desired.

II1. Safety Tests I | B S .
s L B !

" 3 a

Instructors should administer approprlate safety tests to students before RS
alloying them to use tools or equipment which could cduse injury. The
completed tests should be filed for reference. In addition to the test, -
a;"tatement of acknowledgment" should be filed with the safety test.

213 -
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IV. rHazdrdous Conditions Reports C, . _ v
. ‘\ . . =
Any potential health or safety hazard should be reported in wr1t1ng Reports ) L
should-be kept on file, n6ting the action that has been taken to allevia te- .
the hazardous conditon. | . 4
OSHA Records ’ | ’ .

Records requlred by the Federal Occupational Safety and Health Act are included

here to prov1de admlnlstrators and instructors-a guide for some other types of records.
- A © .

v

1. Form #100 - Log of Occupational, Injuries and Illnesses . ' -
IT1. Form #101 - Supplementary Record of Octupational ‘Injuries and Illnesses
I1I. Form #102 - Summary of Occupational Injuries and Ii1nesses for Calendar Year:

L '7‘(‘
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' R e \ 1 ]
. ¢
L e ~ STANDARD STUDENT ACCIDENT REPORT-FORM .. o —-
/ , — Part A. Information on ALL Accidents ' : : B
. ~some: . ' , Home Address: e ~
7. School: _ Sex: MO fFQO Age' Grade or classification:
3. Time accident occurred: H()ﬁr AM. P.M. Date: v -
. .1‘_' Place of Accident i/ Schoel Building[[]  School Grounds[] To or from School[] ,
' . Home [ Elsewhere []
~ - ! ! :
! 5.{ Abrasion Fracture .DESCRIPTION OF THE ACCIDENT
r t 1 z t i . . ) N . *
x :]:plr:f'ii;(t)?onv ;??zgi:{gn —— { How did accident happen? What was student doing? Where
~ ;iiSc' I l‘{:\cture — | was student? List specifically unsafe acts and unsafe
=1 B — —— | conditiong existing. Specify any tool, machine or cquip-
. Z} Bruise Scalds , . .
pol= — ] —— | ment involved. v By
= 2| Burn ___Scratches » ) o
, = 7| Concussion Shock (é]@) - R
< 5| Cut ____Sprain - -
‘Dislocation
Other (specify)
:., Abdomen Foot” b '
! Ankle Hand - ~
: Arm Head "
.7/ | Back Knee
2 &) Chest Leg
- =i Far Mouth -
[ —| Elbow Nose .
~= . "'| Eye, Scalp a
& | Face’ " Tooth :
Finger Wrist . — - - - -
Other (specify) ' — : : T
6. Degree of Injury: Death{] Permanent Impairment[J Temporary Disability (] N—ondisabling[]
7. Total number of days lost from school: (To be filled in when student rcturns to school)
- ===~ -Part-B. - Additional Informatign on School Jurisdiction Accidents —— — " T
B IS ) . . i «.'.-‘,‘.;;:
8. Teacher in charge when accident occ d _(e\nter name) . -
Prcsent at scene of accident: No ) Yes -
9. First-aid treatment By (name):
B E Sent to gchool nurse By (name): _
B pr; Scnt home _ ' By (name): »
=50 Sent ‘to physician By (name):
2= veician' .
z 5 . Physician's Name: :
= 5 Sent to hospital By (name): .
b I " Name of Hospital
10. Was a parent or other individual not1f1ed? No _Yes When - - How
' Name of parent notified ' ‘ -
e By whom? (enter .name) . ' '
1. Witnesses: 1. Name ' Address . _ . 0w
~— 2. Name ' Address
Z 4
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o
o EM]
— 1 | SPQCLfy N E ,SP_egl fy . Remarks - . . '
’ ! . Activity X qutivxty' What recommendations do you hﬂVL for
. V4 | Ath!Ctl? field Locker ——  |preventing other accidents o! this. :
« Auditorium coa Pool - type? . B
< | Cafeteria _ Sch: grounds ) . .
= » Classroom _ ] - shop o
z ; Corriqor @) VShoyers ) ) ]
o) Dressing room Stairs A .,
~ . . -
Gymnasjum Toilets § . 7
’ Home Econ. washrooms . il *
| laboratories Other (specify) .
. - :
.. . . : : )
Signed: Principal  Teacher © . .
: l. : X
“.- . - W * Tty
CAUSE:  Unsafe Acts (mark basic cause) Unsafe conditions (mark, contri butlng causc,if 1n~J
1. [operating without authority "10. E]lnadequately guarded
2. [operiting at unsafe speed 11. [Jdefective tools, equipment or substadce
3. [Omaking sufety device 1nogerat1ve 12. [Ohazdrdous arrangemént
4. (dusing unsafe equipment or equlp— 13. [Ounsafe illumination
~ Oment unsafely ; 14. [Junsafe ventilation _ . v
5. [Qunsafe loading, plac1ng, m1xxng 15. [unsafe clothing , ' "
6. [Jtaking unsafe position . * 16. .Ounguarded . '
- (Jworking on moving or dangerous 17. [Junsafe design or construction
cquipment . :
8. ([Jdistraction, teasing, horseplay —
9. - [(Jfailurec to use personal protective )
devices _ . .
¥hy was the unsafe act committed? Why did the unsafe conditiop exist?
{ -

GUIDES TO CORRECTIVE ACTION:

Unsate Act

. -
1. ‘Stop - . .
——me e J"md}’_"" O .- a
3. Instruct (téll——show-—try——check)
1. Irain . .
5. Malntailn d15c1p11ne

'

a

Bascd on the cause checked above,

What have you done to prevent similar injuries?

4

indicate below

'

s

Unsafe Céndition

1. Remove : _ | ' o
2. Guard i
3. Warn- ,

If supervisor can't handle, then B

Recommend for (a) own swpervisor, Or
’ (b) other supervisors, or
. i : (c) safety committee, OF .
(d) maintenance dept., or-_:d;
(e) | e
S. Follow up R

the’correctlve action you are taking.

R

w

av

P R R
dde
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¢ MINUTES OF SAFETY COMMITTEE MEETING

' Address ‘ ' : - Time Meeting Opened O .
Members Present: . L . Absent: . - ‘ )
r ...‘ /
Minutes of previous meeting dated were read. o
Comment%: o \\\ ,
, UNFINISHED BUSINESS AND OLD RECOMMENDAT|ONS, BY NUMBER ONLY, NOT, DISPOSED QF: - v
‘ % _ _ \ : . _
RECOMMENDATIONS COMPLETED SINCE LAST MEETING: (Record by recommendation number only) ';
. , R a

= HNEW BUSINESS:

Inspection reports were revuewed and discussed.

NEM RECOMHENDATIONS (Number consecutively from previous recommendatlons and describe.)

i

REMARKS: The folloﬁihg accidents which occurred since the last meeting were discussed: . s

. R . B N - -,_. Rt

. Date of Injury Employée : Cause : - o Recommendations *'ﬁ
B !

. OTHER COMMITTEE REMARKSH: _
- - e
2 : 0 o
~ Are Safety Posters being regularly received and posted? | ;?
. Put additional remarks on the reverse side 3
~ _Meeting adjourned - .' Next meeting to be held
W“‘ RPN S e e S TR T TR R ey S e . e

-
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~

power driven machines,

x

ACKNOWLEDGEMENT OF SAFETY INSTRUCTION AND , PLEDGE

| have récei\Vejd. the SAFETY INSTRUCTIONS reéafdi;\g’” the operation of the fol lowing .
| fully understand the importance of these rules: and requlations, o

il

and | am fully aware that the violation of any one of them may endanger myself and others. . &
, My instructor has demonstrated to me the proper methods of using each machine )
listed b?Jow and has pointed out the safety precautions necessary to avoid injury. .

I have demonstrated my ability to use each machine listed below in the presence
| understand the safety precautions involved and ') understand how to

pf my teacher.

ensure my safety through the proper use of the machines. "1 am confident that

1 can

operate these machines safely.- When in doubt about the operation of any machine or ..
i1l consult the teacher before proceeding. :

other-equipment, |

; ] : ) L .
(Mame of each\machine to be written in by the pupil after he/shé has passed the '
rated the ability to use it.) . Eh

safety test aﬁd;?g

4"\_,

-

o

€

-

il
o ety
AN
:

N : v
— A

S
TEAc'HER'(;/ INITIALS

‘MAME OF MACHINE DATE STUDENT'S S1GNATURE

\ >
) Lo :
| . 0 - , _ .
2 , :
3 .
" -
5

”~ v

6
7 .
8 : )
9 ;r;%
[0 \ - : LR

"1 have passed‘ the tests covering safety in the shop and the use of the abo

machines.

| promise to observe the SAFETY INSTRU
| may use the machines only after |

in;the demonstration.

CTIONS and to follow the inStructioﬁs given .
have been propetrly instructed 14

ve-listed ., L

¢ gst

\in their safe use, and | have received the épprdval\of the teacher. L oL
School $ igned : ‘ o
; ' . pupil ' : .
Date Instructor — : =TT L

R

' A
. 146 218
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SAMPLE ‘PER?ISS 10N FORM

»-

: - ____ has our/my permission to operate the =
hE . (student s nameyf . . P L -

equipment in the S ‘ o Sl - ' laboratory ;
i_-' ) i T R \. SR T T SR — T ——— - e - . . ] .
o ! hl . el : *
“at - o g _ ' N School. It is understood

¢
-

PR that instruction in its Safe'operation will be given before he/she is allowed to

-

T use any piece o?,equipment and that’ﬁb{%Sé will be progefiy supervised at all times.
\ v o - : o . s o
. ’ &

-, In the caﬁe of an accident, it.is preferred that he/she bengiven treatment by:

Dr: o L Ct ' L L -

or Dr:.

_ ‘ } .
—i Our home phone number is: .

Our work phone number 'is:_ e ' ‘
T T - — e —_—
13 . ) R )
) . L}
:" . - . . . g . “ S L ) - ) a3 . ¥

i?fnéi&hef pérent/guardian can be reached at the abee'numbeES, please notify:
' " — o s F
: © . at B
(responsible person) _ , V:(telephdhé number) s

2y - - N

-

6 ! L . ‘ . . ot .. BRI .

' ' a (father/guardian)

T SN T : j _(mother/guardian)

R R c. SERE _ IR - R T L e
. LS TR . . . . AR . Ll .
e . : o N - . -l - . . hd

N Lae R . Tother=specTfy relationship) ..

e
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R Feoso e e, '

oo HAZARDOUS CONDITIONS REPORT- __

e e e e e e+ Aot 2 e = ot s e+ e e 1+ o = i e e e+ o ..l, . e e s e .Da_—te . -.--_._

T0

(Building Administrator) (Position) (School)”

DR - Description and Location of Health or Safety Hazard
1 A s

M P ’ ) . ) . B . - L -

1 . ) . )
' Lo Teacher's signature -
: Distribution: Original - Building Administrator . R
- Ist Copy - Department Chairperson :

'

. _ gnd Copy - Jeacher Reporting Hazard .

3rd Copy - Parish Safety Officer .
B .Action Taken .
t' - '. E . *
T ’ By Whom
" ; (signature)
i ‘ L
t ) ! . g’ " ~ LY

PAFullToxt Provided by ERIC
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13 Respuatory conditions due 1o teair agtais

b} ha:h. (eyviemic offects of tovic matarmde)
A}

b \~. . .
B! . - -
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- . R ~ CHANGES IN EXTENT OF OR OUTCOME OF INJIURY Ol ILLNESS N - L0G OF OCCUPATIONAL INJURIES AND ILLNESSES
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OSHA No. 101 | ' < " Form opprovgd
Case or File No. ..o : OMB No. 44R 1453
o Supplomontlry Record of Occupational ln]unes and Hinesses /
EMPLOYER . _ - .
l. N.m . - ’.’-.—-—.@-————-—-—é-——-—-——.———--‘—--———r——:———:‘,——»—-.--——--’- ————————————— i
h’ail .ddrm . o e W g Ak e W e ey -*"--—--; —————————————————— - . v - . = m Yo o m ——
(No. and strest) . . - - (City or town) ' (Smc)
3. Locntion. if different from mail address _ o .
INJURED OR ILL EMPLOYEE | ’
4. NAM® - o e c e e ——————————— e e Social Security No. _________._ .. ___._
tFirst name) (Middlc name) (Last name) _
~5. Home address . o e L
: _ ' (No. and street) ' (City or lown) T tState)
6. Age' oo e 7. Sex: Male._____.___.__ Female_________ 4 {Check one)

8. OCCUPBUION o o e e m ke o mm e e e e e
(Enter regulsr job !ille, mot the specific activity he was performing at time of injury.)
9. Department o e e

{Enter name of department or dmnon in which the m)ured person is regularly employed, even
g though he may have been temporarily working in another department at the time of injury.)

THE ACCIDENT OR EXPOSURE TO OCCUPATIONAL lLLNESS

10. Place of accident or X PRI o o oo e e e o o e oo
‘(No. and street) . (City or town} ’ ) (bmc)

If accident or exposure occurred on employer.l premises, give address of plant or establishment in which
it occurred. Do not indicate department or division' within the plant or establishment. If accident oc-
curred outside employer’s premises at an identifiable address, give that address. If it occurred on a pub-
- lic highway or at any other phcc which cannot be identified by number and street, please provide plice

references locating the place of injury as accurately as possiblé.

11. Was place of accident. or exposure on employer’s premises? ______________ (Yes or No
12. What was the employee doing when mjumd? e e e ey e et e e e .
' (Be specific. If he was using lools of cqulpmcnl or h-ndlmg matenal,
_?""""""'"""""'"QIE;’:E;'.}}';H;SZ( he was I.’J.';T&Thl;'f Ly T
13. How did the acgident occur? oo e eaeaan e e e e e e

e o T e . - 0 W WA =t " o b . - -.__.._.-_____.-___-....____-—..__.._..-

e e e . g T e S R WA T 0 s 4p R e e S B e e s e S = g o A O W e = G e R T e MR W Re MR Y M Se WS ee e e dm e e e

full dcl-ils on all factors which led or contributed to the aceident, Use separate sheet for additional spage.)

OCCUPATIONAL INJURY. OIFOCCUPATIONAL ILLNESS R ,_
14. Describe the injury or illness in detail and mdlcategthe pan of body affected. _ ...

' ; (e. ; amputation of right index ﬁng« 1

at second ]olnl fracture of riba; Jead poisoning; dermatitis of lelt hand etc.)
15. Name the object orgubstance which directly injured the employee. (For example, the machine or thing
he struck against or hlch struck him; the vapor or poison Ee inhaled or swallowed; the chemical or ra-
diation which irritated his skin; or in cases of straing, hernias, etc., the thing he was hftmg, pulling, etc.)

_____ ‘ “'"'"“""""""""“"""'""“""'”'"'""""""""““:":::::::'":f:“:';'
16. Date of injury or initial diagnosis of occupational ﬁhess e e et e e e e e
- {Date) ,
17. Did employee die? ____________ (Yes or No) ' '
OTHER -

Date of report -
Official position
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AND ILLNESSES ‘

" To supplgmcng ﬂm Log of !)ccupa@ l !qq!igp ggd llmags gOSHA No. 100), each cs!abhshmcm must _

o maintain a record of cach re ggg,gblc gecy) _' : égjuy 2,“‘9% ,Y{%g,hnen s compensation, w__mrancc,_ oy uther -
reparts arc acceptable as rccordl if they contain all Tacts listed below or are supplemented to do so. If no suitable
report is made for other purposes, this form (OSHA No. 101} may be u&qi or the nbcessary facts can be listed un

. s separate plain sheet of paper. These records must also be available in the establishment without delay and at
ivasonable times for examination by representatives of the Department of Labor and the Department of Health
Education and Welfare, 4 nd bgatu.accorded !unqdlcﬁon under the A?t. The records must be mam!nmed for a
period ol ‘not lcss than ﬁve )ears_jollo ing ) th _en of ﬂgg rlle,ndqr year to wluch they relate. .

Such records muy ¢pn,lmn qt lcw Qb{@; f,.gllp,\xhigs L,f,og-;_ o SR

-

1) About the cmployer——mme. mml addlfm and location lf dlﬂerem from mlil address , _

2) About the injured or il employecﬁnamc, social security number. home address, age, sex. occupation,
and department. ‘ :

3) About the accident or exposure to occupmtionsl illness—place of .accident or exposure, whether it was on
employer's premises, what the employee was doing when injured, and how the sccident occurred.

4) About the occupauonul injury or ‘illness—description ‘of the injury -or illness, including pnt ol bOdy e
affected; name of the object or substance which directly inmred the employee; and date of m,ury or diagndsis

of illness. v .
S) Other—name and address of phy;icun' i( hospitalised, name nnd address of hoopltal date of rcporl and
. name and position of person prepgrqu x;epon. .- L _ , _ .

SEE DEFINITIONS ON THE BACK OF OSHA FORM 100. - S

BEST -cuemmmms_
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Complete no later than one month oftes closs of calendsr year. See back of this N Form Apptoved
, fosm for posting requisements and instructions. OMB No 4R 1453
SUMMARY . -
OF : SR >
OCCUPATIONAL INJURIES AND 1LLNESSES Use previous editson of the 1

L]

! form for summarizing your ¢
t 1974 cases. This edition 15 for ¢
1
)

" FOR CALENDAR YEAR 19 __

summarizing your cases for ¢

) - Estsblishment: . . J 1975 and subsequent years t
NAME _ ; TrTTTTTT T
ADDRESS
LOST WORKDAY CASES [NdNFATAL TERMINA .
. TIONS OR P
TOTAL A , CASES | “pepma.
. Cases | DEATHS Iow \ Casns Deys Daysof | WITHOUT | "o\
INJURY AND Workdey | Duye Amy | Aoy From| oeted | O v TRANS.
T ILLNESS CATEGORY : _ Cosse . | From wors|  Work Actity Y8 tens
Num of | Number of | Number of | Numbaer of $pm of Sum @t Number of | Number of
C | entrims In sntriss in | shecks in | entries in entries in | entries in | checke In checks In
O Col. 70f Col. ® .'( Cel. 9 of Col. 9A of | Col.9A 0t | Coi. 98 of | Col. 10 of Col 11 of
CAYEGORY D ‘3‘ log. the log, the log. tha log. the log. tha log. the log the log . }
3 n 2 . () 4) - (5) (6) (7 8)
OCCUPATIONAL INJURIES 10
’ G
Occupstiona! Skin Disssses b
v or Disorders 21 o
o _ . o
- C | Dust Disesses of the Lungs 22 . ‘ ’ .
" S
p | Respirstory Conditions Due . T,
- A to Toxic Agents 23 - : o
I Poisoning (Systemic Effectt 24 . . . .
0| of Toxic Materlais} 1 .- .
N : ,
A | Disorders Dus to :
L | Phymicel Agents 26
| | Disorders Zuochud . ' 8
L [With Repssted Traume 20 )
" %
:Q All Other Occupational . . *
Hinesess 29 : o
[ : R
s . j R - . R h
S| TOTAL-OCCUPATIONAL ' : : . 2
€ ILLNESSES 20 '
5 | {Sum of codes 21 through : ‘ I
code 29) | .
TOTAL-OCCUPATIONAL (
INJURIES AND {LLNESSES i \
(Sum of cods 10 snd code 30)

~

. | certify that this Summary of Occupational Injuries and tHnesses @

This-1x NOT a report form. Keep it in the estab- is true and complete, 10 the best of my knowledge.

hshment for 5 years. -
Signature . .
Title . : . _ ,
Date ig

be pelt S

wE MC ¥ ' : : . R _- e '7~\ Senamnte, e s :-"':- b (RS RN ‘.\ )
E TP TS R T .
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SUMMARY OF OCCUPATIONAL INJURIES AND ILLNESSES . /
f .

employer who Is subject 10 the recordkesping romdtmg‘ﬂ the Ocoupstional Sefety and Heelth Act of 1970 must use thes form to pre-
pere an snnual summery of the oooupstions! injury snd Hiness experience of the employess in each of his s1tablishments within one month rouowmq\«

"the end'of sach yeer. . ; e

POSTING REQUIREMENTS: A copy or copies of the summary must be possed at sech estsbiishaent in the place or places where notices to sm
ployees are customarily posted, This summary must be posted no 1eter then February 1 sad must reman in place until March 1.

INSTRUCTIONS for complating thit form: All entries must be summarized from the log {OSHA No. 100) or ity eQuivalent. Belore preparing
this summary. review the 109 10 be sure thet entries are corract and sach cam bs lnciuded in only one of the following classes  deaths (date in co'umn
8), 1ost workday camms {chack in column 9). or nonfats! cases without lost workdeys ( in column 10). 1 an employes’s loss of workdays is con-
nnuing at the ttme the summary is baing mede, sstimete the number of future workdays he will 10es and add that estimate 10 the workdays he has al-
ready lost and inchudse thig total in the summary. No further antries sre to be made with respect to such cases in the next year's summary.

Occupational injuries and the seven categories of occupational Hinesses are to be summerired mparetely. ldentily each case by the code ' columin
7 of the log of ocouperionsl injuries end iinesses. et

The summary from the log 1t made as follows:

A. for occupenionsl injuries {identified by a code 10 in column 7 of the log form) make entries on tha hine tor code 10 of the form.

Colulnn 1 -Tots! Cases. Count the number of entries witich have » code 10 In column 7 of the log. Enter this total in column 1 of this
tofm. This is the totsl of occupational injuries for the yesr, ) -

Column 2—Desths. Count the number of entries (date of desth) for occupations! injuries in column 8 of tha log.
Column 3—Totel Lost Workdasy Caese, Count tha number of checks for ocoupational injur‘kl in column 9 of the log. _
Column 4—Cases Involving Days Awsy From Work. Count the number of entries for occupstional injuries in column 9A of the log
Column 5-Days Away From Work. Add the sntries (totsl deys away) for ocoupationst injuries in column 9A of the log
Column 6-Days of Restricted Work Actlvity. Add the entries (10tsl of such deys) for accupational njuries in column 98 of the log
Column 7-Nonfatal Cases Without Lost Workdays. Count the number of checks for occupations! injurias in column 10 of the fog.
Column B-Terminations or Permanent Trensfers. Count the number of checks for occupations! injuries in column 11 of thelog
CHECK: 1f the totals for code 10 have been entered correctly, the sum of columns 2, 3, and 7 will equal the number enterad 1n cofumn 1

8, Follow the ssma procedure for esch Hiness code, entering the totals on the appropriate line of this form.

C. Add the entries for codes 21 through 29 in sach column for occupationsl Hinesees and enter totels on the line for code 30.'
D. Add the entries for coaﬂ(;md 30 in sach column snd enter totels on the line for code 31,

CHECK: {f tha summery has bu'n made correctly, the entry ix column 1 of the total line (code 31) of this form will equal the total number
of cases on the log. )

Tha person responsible for the preperstion of the summary shall certify that it i true snd compiete by signing the stétement on the form.

\
Use previous edithon of this form for summarizing your 1974 csess. This edition s for summarizing your cases for 1975 and sub-
sequent years. Forms for the 1974 summary can be obtsined from the sppropriate State statistical grant agency @f therc is one in
your State) or from the appropriste Reglonal Office of the Bureaw of Labor Statistics. Addresses are in the booklet entitled Recurd:
kesping Requirements under the Occupational Safety and Health Act of 1970.

-
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lll" ‘ - MATH REVIEW
’ - Tt e e -‘

I. Roundinngumbers
1. What ts 4386 rounded to the nearest ten?
. a) 4280 b) 4380 c) 4390 d) 4400

2. What is 643,849 rounded to the nearest thousand?
a) 643,850 b) 643,800 c) 644,000 d) 640,000

3. What is 9,675,000 rounded to the nearest hundred thousand?
a) 9,670,000 b) 9,675,000 c) 9,680,000 d) 9,700,000

II. Add and Subtract Integers

4. 4326 a) 22,833 b) 21,832 ¢) 21,742 d) 21,732
9857
2015
+5634 .
, A
A ) . .
5. 3804 + 527 + 96 + 12,485 =
a) 16,912 b) 15,902 ¢) 15,911 d) 124,912 :
. . 6. 512,705 a) 463,169 b) 473,177 c) 463,067 d) 463,077
—49,638 : ) . }‘ - :
'/(' 1II. Eyltiply and Divide Integers »
7. 836, a) 56,044 b) 65,044 ﬁl& 66,046 d) 66,044
x79
8. 987 x 456 o | , -
& - a) 440,172 b) 450,072 - <) 450,182 d) 451,072 .
9. 6300 = 97 =
a) 64 92/97 b) 65 95/97 c) 65 85/97 d) 66
(10, 1498 + 49 = . | B N

a) 328/49 b) 31’ <) 32 30/49 d) 30 4/7

IV. Add and Subtract Fractions

11. 7 5/6
+23/6 a) 92/6 b) 101/3 ¢) 10 1/2 d) 10 8/6
' | 12.. 51/2+2 5/8 = | -
‘ . ~ a) 91/8 b) 76/10 ¢) 89/3 d) 7 6/16

R

: N : . _ B
N .

. : P » T . L. - D

' ) 156 230'
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13. 17 3/8 .
-12 7/8 a) 4 6/8 b) 53/4 «¢) 41/2 d) 5 1/2

4. 92/3-51/4=__
a) 4 1/4 b) 411/12 ¢) 35/12 d) 4 5/12

V. Multiply Fractions

15. 5/6 x 426 = :
a) 71 by 210 ¢) 355 d) 356
16. 3 3/5 x 8/9 = .
a) 24/15 b) 3 24/45 ¢) 3 d) 3 1/5
) : ' ‘
17. 12 x 8 3/4 =
a) 96 3/4 b) 105 «¢) 72 d) 100

+

18. 8,2/5x6 2/3 = K
a) 56 - b) 48 4/15 c¢) 48 4/8 d) 46

VI. Divide Fractions -

! : ’ - N .
19. 15 = 9/19/7/ :

a) 9 10/15 b) 10 9/15 c) 131/2 d) 16 2/3

20. 6 2/3 = 4 =
a) 11/2 b)) 11/2 ¢) 12/3 d) 13/4

21. 8 2/3 +.2/3 =

a) 8 b) 13 ;b 16 2/3 d) 17 1/3

\]

\ 22, 33/8L21/4=_ | | 4
a) "11/2 b) 13/4 <¢) 2 3/8 d) 6 3/32 -

VII. Convert Fractions and Decimals

23. Change 3/4 to a decimal.

a) 0.075 b) 0.75 «¢) 7.5 d) 75.0
24. Change 1/2 to a decimal.

a) 2.0 b)) 0.02 c) 0.2 d) 0.5

25. Change 0.3 to a fraction in lowest terms.

a) 3/100 b) "1/3 c¢) 3/10 d)» 3 s

]

; " 157 231




26.

VIII.

27.
28.
29.

30.

- /-
Change 0.07 to a fraction in lowest terms.

a) 7/100 b) 7/10 ¢) 1/7 4d) 7

Add and Subtract Decimals 25

0.982 + 0.7 + 0.65 =

aY 1.054 ‘b) 1.117 ¢) 2.332 d) 9.117
53.869 + 42.75 =

a) 95.944 b) 96.619 c¢) 58.144 d) 95.619
0.071 - 0.06 =

a) 0.065 b) 0.067 ¢) 0.076 d) 0.011

0.607 ~ 0.438 = .
a) 0.231 b) 0.169 c) 0.179 d) 0.279

IX. Multiply Decimals

0.695 ’ /

31. ,
x .86 a) 0.5977 b) 5.977 ¢) 59.77 d) 58.97
. 32. 0.67 x 0.48 = o A
a) 0.3226 b) 0.3216 ¢) 3.216 d) 32.16
: \\‘\ M
33. 0.609 x 3.80-2
s V)) a) 2.3142  b) 0.23142 ¢) 2.31402 d) 0.2314
34. 5.26 : ,
x3.5 a) 174.1  b) 184.10  ¢) 17.410 d), 18.41
X. Divide Decimals .
35. 25 [53.25 a) 0.23 b) 0.213 ¢) 2.013 d) 2.13
36. 8.001 + 0.7 =
- : , ,
a) 1.143 b) 10.43 ) 11.43 d) 114.3
"37. 62.5 2 0.25 = .
a) 25 b) 250 c) - 205 d) 0.25
38. 2,193 - 0.215 =
a) 1.20 b) 12 ¢) . 10.2 d) 102

158
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~ 'NUMERATION )
' Rounding Numbers ., .
Round numbers to any specific plate value through one million.
RO
? P ,
| - :
Y ! .M ' 1
- : ‘ :
- g : _
. (U :
’ 0] ' I g '3 ! !
5 ! i 2 § :
o i ! EE 0 : 0] t :
— v , 3 o . w o '
— d o o g g | |
o (o] [\ EE o i ) ] ; .
— - = ;:'{ ls - / :'Pl rg | 00 ! () P [,
\ Cor g — = o o = S = B v ' '
o ot =) Q & | 3 @ o |
. = = o = + L om |2 o)
’ [ | .
10,000,000 { 1,000,000 100,000 10,000 1,000 " 100 10 1 i "
. % _ ' _
1 " . : 1
Answer These Questions: . , ) o
1. What is 4386 rounded to the nearest ten? -
A. 4280
B. 4380.
C. 4390 x ar
D. 4400 . .
2. What 1is 643,849 rounded to the nearest thousand?
A. 643,850 . 2
B. 643,800
C. 644,000
D. 640,000 \
3 What is 9,675,000 rounded to the nearest hundred thousénd?
A. 9,670,000
B. 9,675,000
C. 9\, 680,000 - {:
D L4 9 ’ 700 ’ 000 a . . ' 7 N
2
< - . ' IUE
» e ‘A
., ) 161 T
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WHOLE NUMBER OPERATIONS y
Add and subtract integers; |
Solve These Problems:
4, 4326
9857
2015 ‘ 2
+5634 '
A. 22,833
B. 21,832
C. 21,742
D. _ 21,732 3
5. 3804 + 527 + 96 + 12,485 =
A. 16,912 , ' oo
B. . 15,902 : P
C. 15,911 L
R D. 124,912 y »
6. 512,705 |
~49,638 - ' Vd
. . h . ’/ .
~ A. 463,169 . "
B. 473,177 : o '?ﬁ
C. 463,067 e
D. 463,077 R
Multiply and divide integers. . i ﬁg
t [ \i
Solve These Problems: ' '
7. 836 | K : ~
x79 '
A. 56,044 ) _ _ "
B. 65,044 o ‘ . ‘ . o
C. 66,046 , | o
D. 66,044 - K
. ' ' '
;é
162
P
. % .
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8. 987 x %56 =
.
. - ’ A. 440,172 “ o
B. + 450,972
C. 450,182 )
D, 451,072

9. 6300 - 97 =

|

A. 64 92/97
B. 65 95/97
C. 65 85/97
D. 66

49 =

10. 1498 _
"A. 3 28/49
B. 31 W
. C. 32 30/49
D. 30 4/7

FRACTIONS AND OPERATIONS
Add and subtract fractions.

Add mixed numbers with unlike denominators.

ERS¥ Y

».Subtract mixed numbers with like denominators. (}egrouping3

Subtract mixed numbers with unlike denomi&ﬁtors. (no regrouping) 5

Solve These Problems: _

11, 7 5/6 o 5
%2 3/6 , . - »
- A. 9 2/6 &
- - B. 10 1/3
. C. 101/2
. . D. 10 8/6 » =

~

PRt T

12. 51/2+25/8 =

’ A. 8 1/8

‘ . ~ : B. 7 6/10 -
N C. 8 9/8 . B ) )

D. 7 6/16 . B
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: 13. 17 3/8 .

-12 7/8

6/8
3/4 |
1/2 : A
1/2 ‘

C.
D.

=
v & s

4. 92/3-51/4 =

A. 1/4 ) STy
11/12 ‘

C. 5/12 s

,
=
IR S

. D. 5/12 w
. g
Multiply fractions-. ]
Multiply a mixed number by a proper fraction.
Multiply a whole number by a mixed number.
Yo <
. ‘Multiply two mixed numbers.
Solve These Problems: !
. - é . .
15. 5/6 x 426 = - 3
A, 71 | &
. B. 210 ’
’ / C. 355 _
X D. " 356 ! . .
16. 3 3/5 x 8/9 = - !
A. 24/15
B. 3 24/45
C. 3 -
D. 3 1/5
17. 12 x 8 3/4 = ’
A. 96 3/4
B. 105 o -~
c. 72
1 ¢ P
. i
— /

104238




18. 8

Divide

Divide

Divide

Divide

2/5 x 6 2/3 =

Fractions.
a whole number
a mixed number

a tmixed number

Solve These Problems:

. 19. 15 - 9/10'=

$
20. 6
21. 8

22. 3

> A. 56
B. 48 4/15
“C. 48 4/8

D. 46

by a proper fraction.
by a proper fraction.

by a mixed number.

A. 9 10/15

“ B. 10 9/15
c. 13 1/2
D. ' 16 2/3
2/3 L 4 =
- . A. 11/12
P B. 11/2
c. 1 2/3
\ D. 1 3/4
2/3 + 2/3 =
I -
- A. 8
B. 13
c. 16 2/3
D. 17 1/3
3/8 %2 1/4 =
\ ¢ Ao 11)2
B. 1 3/4
c. 2 3/8
D. 6 3/32
/, L} !

-
S




,sDECIMALS AND DECIMAL OPERATIONS

L4

Convert fr;ctions and decimals.

Change a co@gon fraction to an equivalent decimal fraction.

Change a decimal fraction to an equivalent common fraction.

fa

Solve These Problems:

23.

24,

25.

26.

Change 3/4 to a decimal.

‘ /
A. 0,075
B. 0.75
c. 7.5
D. 75.0 |
Change 1/2 to a decimal.
\1
A, 2.
B> 0.02
c. 0.2 s .
D. 0.5
Change 0.3 to a fraction in lowest terms. R
A. 3/100
B. 1/3
c. 3/10
D. 3
Change 0.07 to a fraction in lowest terms.
A. 7/100 ak
B. 7/10
c. 1/7
D. 7 ;
£

166
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Add and subtract decimals,

Add decimals through thousandths.

Subtract decimals through thousandths.

Solve These Problems

27.

28.

29.

30.

0.982 + 0.7 + 0.65 =

A. 1.054
B. 1.117
c. 2.332
D. 9.117
53.869 + 42.75 =
! A.  95.944
B. 96.619
C. 58.144
D. 95.619
0.071 - 0.06 =
3y
) A. 0.065
B. 0.067
c. 0.076
p. 0.011
0.607 — 0.438 = -
A.  0.231
“T~._ B. 0.169
c. 0.179
D. 0.279
167
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Multiply decimals,

Multiply a whole number (limit: 3 digits) by a decimal (limit: thousandths).

Multiply a decimal by a decimal. (limit: thousandths).
Solve Thése Problems:

31. 0.695
x 86

A.  0.5977
B. 5.977
C. '59.77
D. 58.97

32. 0.67 x 0.48 =

A. 0.3226
B. 0.3216
Cc. 3.216
D. 32.16

'33. 0.609 x 3.80 =

I a
A, 2.3142 |
B. 0.23142
C. 2.31402
D. 0.2314

‘3. 5.26%

A. 174.1
B. 184.710
c
D

17.410 "~
18.41 '

-3




\ —
Divide decimals. : T
Divide decimgls. (limit: 5-digit dividends, 3-digit divisors).
Solve These Problems: .
- ,
35. 25 ‘ 53.25 : © N
A : A.  0.23
< ~B. 0.213
‘ ] ; -e c. 2.013
r~ ' D. 2.13
36. 8.001L - 0.7 =
' ‘_ A, 1.143 S
. . B. 10.43
. 4 ‘ C. 11.43
¥ , , - . D. 114.3
37. '62.5 - 0.25 = . -
. “ A. 25
\ . B. 250 S c
C 205 ' ,
D 0.25.
38. 2.193 - 0.215 =
‘ " A. 1.20 4 - . SR
£ a B- 12 . < 6—" e y
: C- 10-2 ’
J D. 102
' P . ) x
b 14
. 243 : ¢
' | ok
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APPENDIX 6

FORMULAS AND CONVERSIONS
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FORMULAS AND CONVERSION
Amplitude Conversion
E = 2E E = Eg_,
PP P P ‘BQR
hp = 1.414 ERMS ERMS = 707Ep )
/ . ‘ Ep = 1.57 EAVE Eaveg = .637Ep
/ ' These formulas may be used for current by substituting I for E.
/ Bandwidth
/ ’ BW = fr
Q
Capacitance
C=Q/v P .
- In series Cop = L
T 1 1 1
~—— -~ + P + e ¢
Cpb, € T3
In parallel CT = Cp +Cyp +C3 + —-
_ \ :
Capacitive Reactance
Xe = 1
279y fe
. \In geries XCT = XCI + XC2 + XCB + ———
In parallel XCT = - 1 ;
X + 3 + 1 + -
C1 C X
Y 2 C3
Conductance
' 1
- =R
Current i} A
» . ’\\. I =' 9- .
- v T f _
\ In impedance circuits I = Ep I = v/;%’ + (IC - I'L)2
~—— \‘ —Z-_ . \

L

B _,';(




’ _

Frequency-Period Conversions
T = 1 f=1 S
f T i
Impedance ’ / \
Z = Ep :
Ly .
_X Seriesg circult " Z = \,/R2 + Xy, - XC)2 Z= \/;{_2':_)%'
Parallel circuit z= RXp z= R X, o
v . XL RZ + xC

- YRY 2 32 : o
J o - mp? o xh

W F
_ Al
Inductance: Induced voltage E = L( ﬁ) —
Quality Q = Xy; - —
| i » . . J
In series LT =' Ll + L2 -{ L3 ‘e
’ In parallel L,= 1 1§ ‘ N
-~ Ll t L2 + L3 ~ ) b ~

Inductive Reactance: XL = 2 T f1,

In series X'LT = XLl + X_L2 + )(_L3 e

_In parallel . — 1 .
l—— ~+ -L- -+ l——-—- « & ) o
Ohms Law " o
E E o
E = IR I = R R I
»

oo
12N
s

172 . S
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i B VI VAU T
Rp= 1
1— ;}- !'-—-}- —_— LI Y
, P Ry R2  R3
Powér
. ' \“‘
P = IE (directzciu'rent) B
== ' 2 - = .E—-
" P=IR Py
1 _ E ‘3_‘:
P T

‘Parallel Circuits

P = IE (Alternating Current)
app- ' _

P = IE COS O

Power Factor

PF = COS© PF. = };11-
° " T app
N : - ¢ . X
ggualitz (figure of merit) Q = R
" Resistance _ i
g = \ registivity « length
' area
TR Resonant “Frequency
- f - 1
r 21 JIT ~
'SeriesLCircuit
Ppo= P, +P, + Py
RT mr-~R_1+R2+R3--.
‘ET = ER1°+ ER2 + ER3 .n. »
IT=11=12=I3-.. o
BRI '
t“.‘"—.‘."' ._ v g
N * 14 -

Ty

Ye

]
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’ Time Constant . ‘ _ T
) o L '
T = RC T R
Transformers _ %4
Ngﬁi - E'pr:i. o Igec
# Ngea . Paec Tprt oo
o\ 2
—R{;‘_ = __.BE_L. ,,
Noee ) sec ) )
ACVoltage . ey
g=¥
Q
B, =L, Z ) - :
-~ .
. . . —
. Series circuit E = _ER2 + EC2~ E= B + E -
5 % B :f’kfl # m.r. w ﬁﬁi‘g
Ny .
- A - B N
' . \‘ \
ﬂl
’s <48 ,
-~
. . 174 ) .
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- | © OHM'S LAW |
- ' . IN THE :
MAGIC TRIANGLE

= |
| R\
¥ - E:=volts

. - lzamps
; ' | R zohms : .

Three Formulas

from e

~— . ' A ,Ohm's law

A. E - or E-IxR

‘1]R

or Volts-Amps x Ohms

B. | = A or 1 -E/R
/IR\ +

or Amps :Volts: Ohms

Py - ‘ . =

~ | | -
175
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OHM'S LAW FOR POWER CFeiga
. LN .
) IN THE RS SR r
) - : MAGIC TRIANGLE ' _—

4

\ /P

P = Watts Lo
!= Amps * , PR
"E=Volts

t THREE FORMULAS . ’. —
’ FROM /
OHM's (AW FOR POWER . | "
A . k
A.P- s B
g\ orP-=IxE
or Watts- Amps x Volts
/ i
: . /P
\ B - 'E\ orl=P/E
! R
- r Amps = Watts = Volts

I C. E

or E-P/E
or Volts{= Watts - Amps

. ” . [y -
o Co L : . o e . .
, i « o RO TR - - -
S : ) '
e g ._-T‘ - SN me o e e n® LT [ e e R , S A e e el




APPENDIX 7

OHM'S LAW AND POWER LAW WORKSHEETS
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R AR A el ' MR M SRR A st N S 9 AR R Laind s Py s 2k} LA e b AR T4 4

FRTL L e few wh *‘ ". K ' N o o . B ;: W?f‘ﬁ
7
-—
‘ N OHMS LAW
~— WORKSHEET 1
Given two of the circult parameters find the third.
Formula: E = I x R ’
1. E=10V ’ I=0.015 )
2. E=50V R=5000 - f E
3.  I=1.5A R=1.5K N T
4. I=10A E=50V .
. 5. E=6V R=50.1MN ;‘
, 6. E=120 I-14A . - | !r’
7. R=100K I=5mA |
8. R=2.2M O E=22KV _j |
9.  I=5.5A E=11KV |
10. R=47K?L 1=10mA |
11. I=16.6A R=.6.11 ~
12. E=440 I=3A
- 13. E=37KV =7401‘S(.ﬂ_ )
- 14. E=96V I=400mA | e
15. I=75mA B R4 N _\ ‘ ..
16. R=100. é I=5SA | k
17. _ R=390 .0u E=26V |
18. 1I=.003A E=54V \
19. I=45uA R=20M (L '
" 20. E=167V I=16.7A
252
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POWER LAW WORKSHEET

¥

Solve the following .problems using the power law formulaé.

179

1. E=120V I=3A -

2.  E=45V I=4A

3. I=SA E=1.6KV

4.  E=34V I=50mA

5. E=60V I=35A

6. E=100V R=500 1L

7. E=120V R=4TK (L

8. E=120V / R=47 0L

9.  E=1200V R=2 N

10. I=2A R=8 J*

11. I=16A R=2.

12.  I=35mA R=39K _q_

13. 1I=10 R=480 -1\

14. I=35ma - R=12M M.

15. I=1l4ma E=45kV

For the following problems solve for the indicated quantity.

16. I=6A P=360W E=
17. E=115V P=3450W I=

18. R=35K L E=50V I=

19. E=64V P=320W I=

20. R=34M .. I=5uA E=

21. E=120V I=300mA p=

22. P=350W E=120V I=

23, I=5A E=120V R=

24.  P=1250W I=10A E=

25. P=64W R=4 N I=

) 253




I=.02A

- I=5A

R=2000 -

I=2A

R=800 1=

!
.
, 1. 1I=10A
‘ 2.  E=110V
3.  E=20V
4. E=110V
— 5. P=120W
- 7.
E = 32V
O
I:: 4 .
- 4
10.o*p=72w
T
(,1

Y

Namé
Date
Ohm's Law .
E= *
R=
P=
Iu
E=
1
8 - 9 . el
I=.005A / ‘
<2 R=40,0000
o
E= - ,
p= &
I=
o
180 2 54
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IDENTIPICATION OF TOOLS
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TC}@)S 'Oﬂdj‘! E(?u;},m@n-{'
— i | |
== -

| N

FILE (SINGLE & DOURZE CUT) 0 CHISEL
* POWER AUGER R REAMER

/ ’ | 4
f o T T
° | . \/
<) .
/ PIPE CUTTER
2 ' ’

ELECTRTICIAN HAMMER

ADJUSTABLE WRENCH

-
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SOLDERING TWO WIRES TOGETHER
2 i
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APPENDIX 9
GRADUA'I“IONS_ OF' A RULE-
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- Graduations -on -a -Rule.

vi

'Halves S

. Quarters R

e s o ' Eighths -~ . [ -,
‘I.“ ] II;I’FP[HIJh’..

1

Sixteenths

REANLURR

K

. . Rt T W St . . \ PN
: . - e SRS (P W 22
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READING THE EIGHTHS RULE

R N
1 | 13/8” = 15/8”"
1. ﬁ_a - ‘ . . . — 8/8” ="1" o
W 7/8”
O | 6/8” = 3/4”

- 5/8" _.
4/8" = 1/%"7 |

— e
N N ?. ’ _ = 2/8” - 1/4,!
L — S -1/ y




ReADING THE
Sixteentis RuLe

- 37/16"- 2 B/16"

__22/16"-1 6/16"

-16/16"-1"
15/16"

14/16"- 7/8”"

— 13/ lﬁ"

12/ lb + 3/4"
nWe"

10/16”"-5/8"
/16" |

—8/1¢"-1/2"
716

6/16" - 3/8"

5/16"

4/716" - /4"

o ‘ ,
R/V& | 266 .



Study Question:.

Use the drawing below and read the rule to the
inch.

Jol

nearest one~fourth

" the drgylng below and read the rule to the nearest one-eighth inch.

0

I S N
lllrl ,I[IIIIT

0-A

0-8

-4

{

iy
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Stugy Questions: Lontinueq ‘ o ,

3. Use the drawing below and read the rule to the nearest one-sixteenth
inch. -
0

pe A 0-A D. 0-D
B. 0-B | . E. 0-E

; - |
c. o-C | .} o-F

Using a rule with one-sixteenth inch graédations, measure the
following objects. Convert each of the/measurements to the actual
size of the object. {(Have instructor gxplain scale.)

o/

/

/

\r. ,.Scale 1/8" = }!'-

K. Length

B. Height

. o : 194
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Study Questions: Continued

5. |

’

A. Length

I'll = 20!

B, Helght = !

JA. width :

B. Length

€. Height

269
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-— ., | WALL PLATES

i Wi Il

| |- i {l AN :!Eg;%!p ;

il l 1|HHI d Wi il

SINGLE _ DUPLEX TWO TOGGLE SINGLE TOGGLE
TOGGLE RECEPTACLE _ ‘ AND
"DUPLEX RECEPTACLE
o~ \ UPLE

fl

Il I
u i

| ik
) } l l > }"‘l
B i) N il . ‘
N i l ! I |. I Tt
| | dil ] ‘ i 1 I
 SINGLE TOGGLE AND © TWO TOGGLE AND
SINGLE RECEPTACLE DUPLEX RECEPTACLE
WEATHERPROOF DUPLEX
C[ RECEPTACLE (HORIZONTAL)
WEATHERRROOF SINGLE RECEPTACLE
¥
¥
'WEATHERPROOF N5 | :;’EALT;'(ERPEOOF
pupLEX RECEPTACLE( ] [ | { DUPLEX RECEPTACLE
WITH (VERTICAL) )
SCREW COVERS
| . .

LY

JAFunText provided by enic o . . .
. . : - ' . . e

_ERIC
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_€OMMCN RESIDENTIAL RECEPTACLES G87”

G

2y

/ | b

AIR CONDITIONER
RECEPTACLE

250v. 20 amps

TR
AR i
' \
S\WWITCH AND RECEPTACLE
-
DUPLEX GROUNDING DUAL VOLTAGE, AIR CONDITIONING =
RECEP1ACLE RECEPTACLE ' RECEPTACLE '
125v, 15 omp 125/250v. 20 amp 250 volt, 30 omp
P~
270
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BOX DESIGN FEATURES

" CLAMPS

y.our

NONMETALLIC CABLE GZAMPS

BRACKETS

SIDE'AND FRONT MOUNT

Cont inued

273 -

199

LA\
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METALLIC
CABLE CLAMP

v
Coamd s



-

OCTAGON AND SQUARE BOXES
_ OCTAGON BOXES

WITH CABLE CLAMPS _
AND NAIL HOLES . WITH BRACKET

- '

WITH CABLE CLAMPS : . WITH BAR HANGER

AND GROUNDING PIGTAIL AND CABLE CLAMPS

SQUARE BOXES

SQUARE BOX (ONE PIECE SQUARE BOX (ONE PIECE. - WITH

MOLDED CONSTRUCTION) WELDED CONSTRUCTION) N
*
- Fig. | . '
WITH BRACKET, CABLE CLAMPS  Continued ’ EXTENSION
AND GROUNDING PIGTAIL :
.2
274
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,‘ -~
. HANDY BOXES
- t € =
/
@ HANDY BOX .- - HANDY BOX EXTENSION HRACKET BOX
| “* - (MOLDED . - (WELDED o N
@ CONSTRUCTION) CONSTRUCTION) * ¢
“ , -’ 5}1) : l
- ., SWITCH BOXES .
-7 " _ ‘ ¥
uk': |: ‘:HI . L ,
- LN
v. v - \‘L;:-ED‘?
v ~ BRACKET GANGABLE ~  GANGABILE
NON-GANGABLE ~ WITH WITH BRACKET BOX
WITH NAIL HOLES EARS AND WITH |
CABLE CLAMPS - CABLE CLAMPS" CABLE 'CLAMPS -
ﬁ ‘ ,
C e~ Y
. BEVELED  GANGABLE - NAIL ON SOLID
DRYWALL GRIPS,  CORNER  YWITH . : “ TWO GANG™, . -
# CABLE CLAMPS - WITH GROUNDING 3 BRACKET L
-~ AND EARS CLAMPS PIGTAIL ' ' '
.. | . = 7
_ _ o : ) : 201 -
- ’\_ s o ' | ‘ "\ l , ,‘ . . . N . .
. e - ';\ . - .
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BOX COVERS - |

- ROUND. COVERS
FLAT FLAT WITH  RAISED WITH RAISED FOR
BLANK KNOCKOUT © . KNOCKOUT \, - SINGLE DEVICE
_O’ ™
O
RAISED l FLAT - . - ELAT DUPLEX FLAT SINGLE
OPEN. TOGGLE RECEPTACLE RECEPTACLE
SQUARE COVERS -
FLAT BLANK ‘ FLAT BLANK RAISED OPEN . FLAT
. . CWITH -, - . SINGLE DEVICE
) ~ . KNOCKOUT b
( . | e [(
RAISED 7 FLAT RAISED
y -SINGLE DEVICE . TWO.DEVICE . - TWO DEVICE, .
¢ _ : h '
. : | )
._m . mm . ‘ ) . ‘
C 2y e
/ - ' .. - ) N
) v UI‘ ‘ | \‘ . ’
G SR . | -
g - ' 202 -~ - e P
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FOUR WAY
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This voltmeter will read from left to right on the scale.
s e v

o

LS. “~+ . Y Voltmeter PR A _ .
' T . - = V:AC - ‘ ‘ - .
S— "} . \c l N ' =~ [N - . £y ’ “
k4
A
4 /

[
o, N -~
- -

1. With the range swltch at 250V -the needle on the meter Is
indicating 235V, . 5 .
2. Range swltch in the 250V p05|tion. Needle is pointlng to "B". .
" on the scale. The meter Is indicating 125V.
3. Range switch in the 50V position. Needle is pointing to nBu . A
“\ . . on the scale. The meter is indicating 25v. -
T 4. Range switch in the 1000V position. (NOTE: "Use the 0-10
N -~ scdle_when in the 1000V position.) Since 1000 js 100 times
greater_than 10, multiply any reading ‘taken- from the 0-10 R
scale by 100. Needle is pointing to "'E'" on the scale The
meter is indicating 2. WY x 100 = 24OV, Y -
¢ 5. Range switch in the 250V, position. Needle is’ pointing to VA"
on the scale. The meter \s indicating 25V. (The reading would \/
be more accurate if the range.switch-were changed.to 0-50v.) .
6. * Range switch in the 250V position. Needle fis ponntlng to “C" #
on the scale. The meter is. lndlcgting OV. (The range switch '
T . - should be swi tched: in the directio of the lowest range until - e
the proper range is reached.)
AN
RN

Y S



| / "
4
) ' »
Read the resistances on thetohmmeter scale below. This ohmmeter
scale reads from right to left. .
» .
20p @ .
o' Al
e
-
Y {
7ERO OB mOwER LevEd ren vour oSV RANSE ADD 209 .
OOI WATT 800 OpMms OO0 R oA R3OV RANGE ADD 4031_3 ’
- / - “w
. . Rx 1.
R x 100
« . R x 10,000
- - Function Switch . ‘ ) \ .
\/ 4 ”. ) ’ ‘ - s g : ‘/ ‘Q‘ ! - i
)&e - < d’w' X ' . ’ o
. . - (SN .
v (N6TE: The Jetters on the scale are there for the purpose of working
, " this exercise and they do not appear on actual ohmieters.) -
. Exam?te: With the function switch.at R x 10,000 and the needle
- ‘. -pointing at 2 on the scale - .
. | - . 10,600 : . c
. . . ) x 2 ‘ ” -
Y. -, 70,000 ohms
2 ’ T - o ‘ -. - - o - s
Y . .
- . Nz °
<
- " r\
o . 250 \
) . - . -‘.‘ ' - ‘N 4 , "
- PR - - 2087 T R . * o
- ’ . N B W “s. . ey . . . b 4 .
N . R . v : y €7 4 - \ﬂ . "
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DIODE CHARACTERISTICS . ~
KN . _

AVAAY, MATERIALS

1 KJL resistor

1 N4001 diode

0-10 mA Ammeter

0-50 vA Ammeter

Volt ohmmeter

/,-\L , VTVM or electronic voltmeter
A : i Variable Power Supply

+ u - 5

0~1.0mA

1. Construct the circuit shown in the schematic diagram. Begin by adjusting Eg
Complete chart at values indicpted.

to 0.2V. Record Eq and current in chart,
Eg 0.2 0.5 0.7 1.0 2.0 3.0 4.0 5.0 10.0
Ed‘
- a j A
o . | .
L /

Is diode forward biased or reverse biased?

{
~

_ S _ . )
2. Reduce voltage to zero.  Reverse diode coétectlons and replace the 0-10 mA ammeter
with a 0-5- uA ammeter. Repeat the measurements from step 1.

Es | 0.2 0.5 0.7 | 1.0 2.0 3.0 4.0 s.o | 10.
) » ! ]
"'E'd-k‘"n-—-
© ¥
L 4’ 7t
II

.Is d10de forward blased or reverse biased? .

\’\

Using graph paper graph the volt-ampere characteristics of the diode (I vs Eq) .

. Remember that at’ By = O I=0. . R
A - . ' ° /,.{




~

/ . . . . |
j\ _ ZENER DIODE CHARACTERISTICS o S
Vo 1K.L o : '
AN ) Materials
1 K 2 Resistor
Zener diode 6.8 Vv TN
0-10 mA Ammeter . : N
E 0-50 vA Ammeter
4 VIVM or Electronic Voltmeter
/"\\ Volt ohmmeter
- . A B p Variable Power Supply
0-10mA _ . -
: 1. Construct the circuit shown in the schematic above, Be sure to check the
- polarity of the meters. Adjust Eg to 0.2V. Record diode voltage Eq, and
Current, I, in chart below. Continue for each value of Eg indicated.
<Eg 0.5 1.0 % 2.0 3.0 5.0 6.0 7.0 8.0 10.0
Eq . | L
, ) _ .
I
1'% - < - i P
Compare your results with the forward bias results from the diode characteristics
lab. = ‘ -
- - . . .o N i ,{
| 2, Reduce the voltage to zero. Reverse the diode gonnections. Replace the 0-10 mA
. ammeter with the 0-50 uA ammeter. Repeat the measurement taken in Step 1.

NOTE: At some voltage levél the 0-50 uA ammeter may need to be-replaced by the
0-10 mA. At this point be sure and reduce power to zer0 before making changes

in the circuit.

Es| 0.5 | 1.0 | 2.0 | 3.0 |"S.0 | 6.0 | 7.0 | 8.0 | -10.0

Ed g ‘b ‘ C - ’ . 51 ‘ \

. I . ar?‘j' -

Il
4 ) ’,r".’ s ! "~ ' . /. .
'“Uang graph paper'graph\the volt-ampere characterlstlciuof the diode (I vs Ed)
* .

¢ . T -

210 . -




~— N \ )
' : SCR CHARACTERISTICS
4T0N ey -
2" To Scope Materials
A4 Bﬁ- +  Vertical
_ '4—1——'; 4701 Resistor
. 10K v npu 10K Resistor
RN ;/ P_j7 10K /T Potentiometer- linear
15v PSS, T\\ YN, PBNO Switch
Sy §<¥ _LB - GE106B1 S.C.R.
= B 5 ,
Red
. o 10K, + g ed LED
[ v' _ - P VTVM
' To Scope Oscilloscope "
ground
1. Construct the circuit shown in the schematic diagram., Adjust 10KSL pot to the
- middle range. Apply 15 V DC in the polar1ty indlcat;ﬁ Did the LED light?
) Why? )
Close switch Sy. What happened? Why? -
~ ‘ v o

Release Sy. What happened? Why? :

o]

Reduce voltage to zero, Reverse the connections of the power supply and the
diode.  Reapply the 15V. What happened?
Clese Sy. PDid the LED light? Why?

Connect VIVM Fyom ground to potentiometer as shown. Adjust to zero volts with
metcr on the 1jvolt scale. Connect jumper wire across Sy terminals. Slowly
turn potentiometer until LED lights. Record VTVM reading.
This voltage is referred to as turn on voltage. Readjust petentiometer to

midpoint and reduce supply voltage to fero. Remove jumper from Sy. Remove VTVM.

3. Reduce volt%ge\and"rejgrn power supply and diode connections to noxmal (step 1).°
c

4. Replace the 15V D.C. supply with 15V A.C. sﬁbply. Apply voltage and depress
. ) B,

-/ S1. What happened? - X : _
/Relaa@eJSI. What happened? Why? . . - I e
5. Reduce supply to zero. Conﬁéct oscilloscope as shown in schematic. Replace |
jumper on Sy terminals. Apply voltage. LED should.be lighted. Adjust potentio-
meter for maximum brightness of LED. "Using oscilloscope, measure peak voltage )
of waveform. _ ‘ :
R A o -F ) o

Sketch the scope display. |

-~

r

Readjust potentlometer to middle position. Has waveform changed? H@E?
Reduce potentiometer for minimum IED brightness.

. Measure peak voltage of waveform D

| (
| T

Sketch the scooe display.
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I.C. AMPLIPIZA '

Materials

IM3900N Ouad op Amp I.C.
2 100 K~ Resistor .
100 KA potentiometer

1 M/, Resistor

2 ML Resistor

0.01 uf capacitor

1 M. tpotentiometer

Breadboard
— Signal generator
oignal - .Oscilloscove ..
Out =~ - Power supply

Construct the circuit shown. Using oscilloscope, adjust output of the signal
generator to 0.5V peak-to-peak at 1000 HZ. Adjust potentiometer for minimuwn
resistance. Apply signal to input-and power to chip.

N\ ‘ -
Using oscilloscope measure the voltage at points A and B.
A :
) 'EA = \\\ EB =
- . E \'-_\ . e
Determine voltage gain ( =Bhya Is the signal at

EB in phase or inverted as eompared to Ep?

7
(; -
Adjust potentiometer to midrange. Repeat measurements from steo 2. R
Ep = : Eg = Gain_ ‘
ain

Adjust potentiometer to maximum resistance. Repeat the measurements from step

Ea= N By : Booi =
#Remove power. Replace the 100K.L. potentiometer w1th the 1 M potentlometer.
Apply power. Ad]‘bt for maximum voltage output Determine
gain. Egain = . ) . . Adjust potenglometer for minimum output.
A i \ .
Determine .gain. ' What can you conclude about the eftects of

the Mt potentiometer on the gain of the circuit?

2

e85 . 7.

- 3
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L.E.D. FLASHER

Cl ;/l
"\ - ‘L_“ g
'h"'g A _;’I',EDl I.C.y .3909 LED Oscillator .Chip
—3 X Cy 35 to 50 uf electrolytic, 107V
o 4 S ' .
I *LEDy Red'Light Emitting Diode
a‘r&[l c‘{n,r T . IS # .
) O . , Power supply or 1.5 battery
& C +1.5V to 3.0V . _ Hookﬁxp wire
i ) ’ w____ Brea®®oard
LY Ground
= P
I &
Probe . . -
1. Connect circuit ‘as indicated in schematic diagram. Note that pins 3 and 7 are
¢ " not connected. Upon applying power LED should flash at a rate of approx1—
w _ mately 6 Hertz. .
2. Connect oscilloscope as shown to display output waveform. Sketch the wave
form.
_ % Using the oscilloscope measure the peak voltage.
- . 4. Digconnect the circuit’.from power. Remove the connection from (Pin 1 to
- o Capac1tor C1 Be sure pin 8 is still connected to Capac1tor C;. Reconnect
é the power. Has the output changed? How?

a0

a



¥ * I3
SQUARE WAVE GENERATOR _ 4 | .
S +gv
‘Scope =1 ] ' . ) .
Ground "‘F' L
_ : o ' Ry 500ks/tVpotiometer
: ‘ R, & N IR e
, N 3 :l: 2 m" OJ .2 R2 [} R3 1 K-/ . ' .
Vertical | I.C., NES55 Timer Chip * =
Input ' .
. 6 volt battery
Breadboard i - [
“Hook-up Wire F -
e =17 Construct the circuit as shown in the 'schematic diagram. Note that Pin 5
is not connected and that pin 3 is the output. Rz is acting as e load.
; ’ h . - ';‘ . ] -:‘t.,‘/ ne
2. Adjust R; for maximum resistance using ohmmeter.- Connect, osci’llostope to ;
Rz as shown. Apply power to the cireui¥.” ™ . L ) ¢
. v 0 _ '.}
3. Sketch the.output waveform. ' ! i
What is the peak voltage? - ) | 4 L -
Decrease the resistance of Rp. What effect does this hdve on the frequency?
) Why? . ' , : : -
] / ; |
. N
* AN
5 L ~
. : ,
|
? i " .
)‘7 . . ;
\
. i 04
'*s-:j\ . " .
‘ s . \‘ 2 £ - . )
< 89 & )
“h 1 e 3 , . (‘:‘ N - . ’ - ‘\
A _
. ) 214 { -
e I ’ P &
~ . - \'.-}
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APPENDIX 13

PRINTED CIRCUIT BOARD CONSTRUCTIONS

\
P4
\'_ _/"‘/\
“ o
G
’
AN
{



PN

CLIAN THI COPPER £OIL

4
RINSE [N TAP WATER

B APPLY THE / .
ARTWORK . e !!\ N
e

Lad
L ¥
- ol
N 9
BOARD IN [TCHANT BATR

. ) - 3
” .

—~——

. Direct psttern etching process.
i
A * (
' r
.

RN

: | A f~ B . C

. W, tuy Lame 500 WATT )
SUNLIGHT 275 WATT RS CODE FLOOD LAMP NO. 7.
1370 5 MINUTES) {370 5 MINUTES) . 1120 MINUTESS

I

R \\ /47\\' |
. oy ] ’°‘.
| [[]1])

X GLASS PANE—~{

PHOTOMASK
C /’ . - @Eﬁ% [ contacyrame

PHOTO AN
s SENSITIZED FOAM .
80ARD PRESSURE PAD

- BrST CLFY RURILABLE 290
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i . <
i 1
A .
CLAMPING THE PC SOARD _ )
CUTTING T~
> *
SURPLUS BOARD
MATERIAL
\ .
y |
L. .
.. ,
K] ‘
‘:‘_‘—"'_s
L4
- FOIL S1DC
TOWARD PLAQE .
. . d ~ - "
. Handsawing PC boards. . S
. . .
s : : ' e J *
’ n ] A 5 . ._~." ;.. B J !
’ RPM CUIDE FOR DRILLING.1/16 INCH
DRILL POINT ANGLE ’ ' " PC BOARD MATERIALS
. 700 70 170° ‘ ” N
: "} DRILL SIZE S . SPEED
- o .- (rpm)
o * [ £ bees 5000
L No. 65 , L e s et aaaeaegee 5000 g
o q . b NO.“GO ............ 1o o (s wodsovonabaoonasns m
1/18iach ....... s e 5000
ABinch . e 3000
BM6IACH e e 2500 -
' ffAinch ..o we) oo 17
BM6INCh ...y wga
Theinch ... ¢ .. ..... S 600 - —
217 R o .




lINEK‘

UNIVERSAL CIRCULS

17327 03] ettt

’ . . QAT mieimshnasnanimans
L

L 050 seee————

1/167-. 0462 Sem———— -
\ . .

. cy .
3/32°-.09) INEEENNENS :
\ _ va
v £ 100 .
i . 1 .’ 1065
Ve~ 125 A : Ny P
- (\ ' . : N
: <130 NN ~~
. ' .
4 L. I

ART TAPE

S
]
LY :’
r
’ - Design alds for making circuit board conductors. -
— . ! {Couttesy of THE DATAK CORPORATIO&:)
. N .
. .
- ~ -
"1
) CcONNECTORS . ) TRANSISTORS and IC’s
. - o - .o - o
- -« 9
100" spacing - ] .E. .=.. -~ o
\ =9 aa — ) )
. . TN o B o e @ e
: . \, O ° = = o o
_ 0 o we & o
' ' R .125" spacing 14 pin OIP 16 pin OIP 16/pin OIP
,e with traces
AY f “a
o0 TO99 L 10-5
RS 1C c Transistor
' “ ad ) .
<1568 spacing
TO-18 T0O-92 98
o’ Transistor ’o Transisloe
( . o

et e e g S

-

Dry transfer design aids.

- : 218
| L 290
\‘1‘ i ! .

¢
. PRESPACED DONUTS

o o

o

o

[y

30Q” ctrs . «

400" ciry *

5007 ctrs

800" cirs
DONUTS
08070 x 0N ID
TO0° 00 = 031Y10
125700 x 02570

196700 x 031710 R

0 00o

. (Courtesy. of THE DATAK CORPORATION)

-
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4
| . RINSE IN TAP WATER
B APPLY THE / \
ARTWORK \ l!
) :
1 L —

: IMMERSE AND AGITATE
, BOARD IN ETCHANT BATH

INSPECT FOR DEFECTS

Direct pattern etching process.
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A HEATING THC METALS

COMPONENT ™~

LEAD \
N

FOiIt

SOLDERING
IRON T1IP

CIRCUINT

/BOARD

[y T e~y
WA HINITTTHTTITRRITIERIN ||| \AtSez oot mmneromeevd]

B APPLYING THE SOLDER

Y

SOLDERING
IRON TIP
SOLDER ’
. FOIL
_\
FITETAN Lilea il
- Ty

C SOLDERING THE JOINp

Q SOLDERING
IRON T1P
SOLDER
FOIL b
PR R TTTTHTTTT TN, | Socresmmamesteoss
LY
7
£ D
d ~ ”
—/ \\\
~ FRN \\\/,
MOVEAMENT W
CAUSE A POROUS | Soony
SOLDE] JOINT i P v
A\ (R .
b\ e FOL
A '
1
3
7

£
SOLDLR DOLS NOT FLOW ONTO LEAD. ,7~>,

A HARD ROSIN BEAD SURROUND S AND ._

,
~
~ ,
N ,
AN g
AN .

INSULATES CONNECTION, RN

AN
ROSEN - N3

‘ro‘u g\\‘/rl
sy

SOLDLRING IRON
POSIEIONED

.

INCORRECTLY
5. |\ A
1l
-
.
’/
< .
I' N 4
f‘ \\ ’/
A.~ \‘ '/
¢ \¥‘\\\ N "
. e ) .
S01DER APPEARS S SOLDERING IRON

TO FLOW INVARD AND
SIT ON TOP OF FOIL.

FOlL

ROSIN

L, S~—————— POSITIONED

INCORRELCTLY

LW}

N 294
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AT
,-Q:‘ ,
' Noy I NT ‘.—\\“‘:\ d
CAUSE A POROUS TNy
- SOLDEN JOINT P
forn
}
— e
' ™
SOLDER DOES NOT FLOW ONTO LIAD. ,"’C:‘
A HARD ROSIN BLAD SURROUNDS AND - ‘(v .7
INSULATCS CONNECTION. PR
' rosan o Y
/ A SOLDERING IRON
oIt A\ sl POSITIONED
[N 7 INCORRTCILY
o r
‘rl’:\\\ ,’l
,, A
- - AL
. SOLDIR APPEARS . - 7, SOLDIRING 1RON
TO FLOW INV/ARD AND o POSITIONID
S1T g TOP Of FOIL. ' ¥ INCORRLCTLY
FO1L ROSIN !
. N .
f: | Mo/ ? VIA
F
COLD SOLDER JOINTS HAVE
¢ A DULL_GRAINY TEXTURE
hY
NOTICE THAT THIS CONNECTION o
1S SMOOTH AND SHINY, AND THAT ‘{‘ :
THE SOLDER BLENDS SMOOTHLY l
_WITH THE TERMINAL, — ‘
) s —

) }
S9l'de'r joint inspection. 221 2 9 5

A
4
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e
L
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A
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g
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g
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Mechanical Configuration 9nd Coordinate System

(Courtesy Cincinnati Milacron, Lebanon, Ohio)

ROBOT ARC WELDING SYSTEM

(Courtesy Cincinnati Milacron, Lebanon), Ohio)
’ 228 ’
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| lw“t&é \‘ .

=2

|

4 : R .

/ -
. SPHERICAL COORDINATE
. N
e - Ha
'(Courtes.y Unimation '[ntorpora(ed, Danbury, CT)
- '(
R
!
&
-«
N \\ .(Co:.xrtesy ‘Prab Robots, Inc., Kalamazoo, Mi.;hlgan) Yy
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\ (Courtesy Robot Systems, Inc., Norcross, GA)_ .
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BODY EFFECTS OF CURRENT
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Body Effects on Current

-

4

Current and its effects on the hmnan‘%ody'at 120V, 60 hertz (cycle):

.0005 or less amperes -- no sensation

.0005 to .002 amperés -- threshold of percep;ion'
.002 ;Bi.blo amperes -- muscular contractidn {mild to strong)
(/ .005 to .025 ampeé;s -- painful shock, inabfjlity to let go
: b, .
- 025 t; .050 amperes -- violent muscular contraction ’
050 to .200 amperes -- ventricula® fibrillation (convulsive movement of the

heart - fatal)

over .100 amperes -- paralysis of breathing (apply artificial respiration
~ immediately)
. “
:'/ >
—_ y L
/
/ \
\ L
/{

v
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11.
12.
13.
14.
15.
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