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. The Bureau of Vocatigpal Education, Louisiana State Department of
. . ) . M " >
> Education was awarded a grapt to make a study for.the articulation ‘of. . .
,'___"'___,__ - . ’ - . - . ,'/"\
- competency-based curricula, for the coordination of selected vocationgl- * . ;
- . » xS i
' technical educétibn programs. e five areas selected for stﬁd'y and' = T
- ; - - < . e ) e
development of competencv-based ctp:;:icula wege: ' (1) Air-cox&di*ioning/ _
Lo Refngeraﬁsn, (‘—"} Drafting, (3) Electronics, (4) Wrsing, and (5) Office ’
Occupations. . \ . * —
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v -t ' .
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’ ¢ $econciary, Vocational-'rechpi-cnl\, and Associate Degree programs on the
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A electronic theory. An understanding of. the basic mathematical operations,

INTRODUCTION

The material presented in this two-year bigb schopl electronics program

is directed toward the average student., Emphasis is placed on application of
e TN

P

algebra and trigonometry, is desirable. As the student progresses through

the course, essential mathematical concepts aqé\emphasizede It is the inteént

of chis course to encourage the student with a less than adequate mathematical

e, Y o

background to succeed in elecﬁronics. This,is achieved threugh the extensive

?

use of experiments and hands-on experiences. Safety is an integral component

of each task and is emphasized repeatedly to the student as _progress is achiéved
- ' - a < 4 . .
hroughout the course. : .

-

-

It is the objective of this course to)provide the average student with a’

wide background of experiences in basic’electronics during the first t,year.
’ \ -

Emphasis is placed on the use'ofﬂpqssive components, practical circuit analysis

and diagnosis of basic circuits., Progress in the second year is correlated

._ between basic circuits and the areas of gudio (tape players)” radio and tele-

vision. Re-emphasis of the basi¢ circuits is achieved tbrough pands—on

> >

experience 4n diagnosis and repair of live work. N -~

%o o .

This competency-based:curriculum {n electronics is pregented for possible

« -

implementation at the high school level. Its flexibility is 1limited only by
. s —

-

the goals of the instructor. Use of breadboard instruction such as Hickok or

- A o~

‘Lab-Volt can be used to "achieve many of the competency-based tasks

-

-

“This curriculum does not produce a cértified technician. It permits the,
4 -
student to make a re%}istic career decision as to potential guccess in e1ectronics

‘/,r *and provides a technical background for further training after ¢ompletion of high
- . *

The student is able to enter the trade at the apprentice level.

gchool. ~

~
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Impedance )
Resonance <o a
Series Circuits - :

» Parallel Circuits ‘ . - -
Powet - ) ‘

mn:’u‘m’u

N
i
!q

‘/,
Uy
. L]




- . N * r‘ ) M - .
V. Application of the Oscilloscope . . . ’ BN
. A. Familiarization with Operational Procedures ' R o,
.» B, Limitations and Advantages . . i ) SRR
. ¢ Volfage.Interpretations . ; . )
’ +,D. Waveform Interpretations N ¢
E. Frequency Interpretations . , .
. . - e
VI. Vacuum Tubes '
. I -'. - e s .o . . 3
A. Thermopic¢ Emission, - A S . . - .
' B. Characteristics ' N ) . . .
C. _ Triod® Characteristics e . v © -
) D. Tetrode Characteristics’ ~ - ) - v .
.- ! ’E. Pentode Characteristics : . . we’ o - A
R _F. Gas.Tubes . LT T T )
- G. Cathode Ray Tube . . . , R -t
. . Y . . ’ -
© VII. Sepiconductors - ) ) < -, :
, A. . Current Warriers - ! ) .
’ B. Bias = . . ’ ) L o A :
. C. The 2N Jutlction Characteristics : - . ; - .
. D. 'Prqnsistor Characteristics - . L . :
. _E.oPNPand NEN . ot Pt : ,
.o - F. Circuit Parameter Measurements S * S W
'G. -Biasing and Stabilization . . . e -
VIII. Schematics : -~
A. 'Amplifier Block Diagrams e S > - N
. B. Tape Player Block Diagram ) - inadl
? C. Ratiio Block Diagrams i . .o~ . ; ~
. . ., N - . N A i . . ) - ) . ) - . ‘ . ) ) ‘.
: .t ' ' e . . K . h )
IX. Power Sui:p_ues\, -, _ \ ".‘f ..
) e A.s, The Transformer - . ! st 7
* B. Half-Wave Rectification . . . .. .
C. Full-Wave ‘Rectification N ’ i . .
D. _Voltage Doublers - A - . .
E, Bridge Rectification . o T ' S : . o
. . F. Filtets - . L TN vl
. - G. Regulators ' N . v . .
. . (’ * . TN M
P - . ) - ‘ ' F
. ¢ b e v a ¥,
* ‘ > 3 U N hd .
. s . ) *
it ‘
Y . « ]
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X. Amplifiers ' - - P
o A. Voltig Amplifi'ers- -
! - Current Amplifiers .
C. Rpwer Amplifiérs *
D. COupled Applifiers ¢ L
. E. 'Frequtncy Cluracteristics of Amplifiers
. F, Distortion .Analysis of Amplifiers .
T |
. . . . | . .
XI. Oscilidtors . . *
v &P' : )
- 2 vA. Armstrong . ,
N ~> B. HNartley .. .
. C. , Colpitts 5;y=
s D. Multivibrator e .
. E. -Crystal .. t. )
o . F. éIPTC -
XII. Redeivers - ‘ .
A. Wave Propagation .
* B. Antennas '
- C. Tuned Circuits )
. D. Detectors X :
E. Superheterodyne Receiver
. ) SECOND YEAR
* . 1. Business Procgdures ) -
A.- Cuditomer Relations
B. Advertising
. ** C. Estimate of Repairs
D. Financing
E. Display
F. Service Orders
. G. Set Identification .
H. Inveicing and Billing

- II. Test Instrurents

F.

" -

A
/ B.
J

C.

[y

Equipment Safety

Basic Test:Instruments
Signal Tracess-’
Oscilloscopes.

Signal Generators

Human Sensorg

. P
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Anplifiers <

Safety

_Block Diagram

Transducers
Controls .
Preamplifiers -
Voltage Amplifiers
Power Amplifiers
Troubleshootigg

Superheterodyne Receivers

Safety

Block Diagrams
Controls
Antennas .
RP Amplifiers
Mixers .

IF Amplifiers
Detectors

Audio Amplifiers
Power Supplies
Troubleshooting.

V. Monochrome IV Receivers

Safety i
Introduction to Television Theoxy

Block Diagram

Controls . .

The Tumer, .-

The™iF Amplifiers - -

The Video Amplifiers * -
The Audio Amplifiers N J
The Sync and AGC Amplifiers °~ '

Vertical and Horizontal Deflection Circuitry .

Power Supplies
Troubleshooting

Color Televisidn Receivers

Safety
Block Diagram

Controls

Convergence Procedures
Picture Tub
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Task 1: Intpoduction to ‘Basic Direct Current Theoty Analysis . e
‘- " Performance .Objectives: S ‘ ‘1- ) V" -
. ) Given paper, pencil' and no references, the "learner is to:' .
B . 1. Analyze a passive DC circuit. The circuit cpnsists of & source of .
e ‘ energy, a method of controiling the flow of energy, a method of -
v’ ', transporting-the-energy and a resistive load. ) z
2,- Identify the direct sources of energy. * T
3. List the characteristics of conductors and n0nconductors. . .
" : 4. Draw and analyze simple schematics using Ohm's Law as applied to ¢ .
. N . series ‘or parallel circuits. . N . .
~ - Criterion-Referenced Measure: The learner is to compleée the- analysis vithin )
« * two hours with a zinimal standard of 80 perceat accuracy. The learner i3
v " alloweéd to regeat until he achieves personal goal beyond acceptable instructor s
o goal. ) s
1Y r T ' B R ‘ e . <« e
) Task 3: Introduction to Eiectricity L= . ' ¢ . ) e .
- s . ' ’ \. . ~ R
o - . . . - . ] ’¢
. » Pérformance Gbjectives: . o . s
. - _ . - . ‘
. ‘Given verbal instructions, the student is tof _ o . e o
L Sy -
°‘ & 1. 1Llist the need for the theory of electricity, wave propagation,\sound
- and light. oo . .
' 2. Work the math that is needed to solve th_e basic concepts of electricity. -
- R ! ) -~
Criterion-Refergnced 'Heasure Each student will be tested to measure his progress
2 to at least ,80 percent accuracy.. The learner is allowed "to repeat until he ‘
- achieves personal goal beyond accteptable inmstructor's goal. He must be able to
show.the’ relationship between basic electricity and math. " : .
1.. VWritten test -, ;b : ‘ ..
<. ‘2. Oral drills . e . ~ - - < . ]
. 3. Class discussion - . L \ 3
. <o * ”.. . \ :\ -
' o , .. N . :’ } \\ ‘ . - [ .
Perf«om'nc'e Guides . : T, R
- - } . N -
- 1. The use of electricif:y as a som:ce o£ €nergy : TN T
~ 2. Electronies 1t . N e : R
., 3. DNeed for a_knowledge of s:lectr.icity ‘ ‘. . .
. . 4. Vave propsgations o - L . s
~** 5. Sotind D N : _ o . >
: 6, Light - S , .
. Prerequisite math . h o o . . KD
A. Nunb® systen ‘¢ . . . T < o
AR - . Arithoetic operations . . ‘ ) AL
‘ ) . _C Expgaents .and:radicals ., . B
. D. Power of ten -}"/' O R : .
» , v w s~ Eb Bagic AISebra 6 . . ) N o
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= Task 3: Soldering apd Hand Tools . . ; .
[ . > . P . - .
Perfemance Objective:“* - ’ . , .
. The student will identify the correct use for*hand tools and solderin%
A ’ techniques that are necessary for elegtronic repairs.
. . ) N . .
Criterion-Referenced Measures: .Each student will be able to solder various con-, ' t
) nections in a chassis. He will be able. to wire, and splice‘various sizes of .
_ wire, yse the hand tools in the correct manner, use the correct soidering .
procedures. and all safety rules. He,must be able to achieve 100 percent ’ .
\ accuracy. ) . * L o
“ » . N : T ‘ . N -
_ ~ .~ . ‘. ) . .« s . .
Performance Guide: : ¢ ) - . .
1. The soldefing gun T ) . 8 . . .
. 2. The soldering-pencil, ’ , ] . L .
.« e 3.. The tbols of the trade - - . ’ A
o . ‘A, Diagomal Jutters ' L o ‘. oy
. B. .Long nose pliers . Lot oL
.. - C. Spin tights . e L '
. D. Screw drivers ‘ ) - . : PR
L E. Reamlers = .o . : .
) : F. Adjustdble wrench R Co.
- 4. The use of the. chassis . ' ‘ ;
’ ’ . 5. The use: “of tHe chassis punch ’ Cowy o
* 6. The terminal sgrip oo oo . .
*" 7.. Splicing of*wires . ‘ oL ' "
. * .8+ Safety : N . R
& . » Task A Theory of Electricity . . ' '
€ N - ) « e . . .
* performance Objective' O . . - ! .
. . Given the equipnent 1isted below, the student will'be able to J,ist . SR .
the basic -concepts -of magletism, electric{ty, electronicyd “Ana’ ‘tﬁe- EIA. ° e
. . color code for resistors, ... . P R — T ’
; <o . o v O ' ‘ )
" l.l.Varigbus sizes of resistors o L f‘ o e ¢ y
. 2. Bar maknet .- ) L
N N . . 3. Galvanometer _ = . ‘| v ‘o R .
; - «4, Iromfilings ' i e - . .-
L. - Given a lab assigmnent, the student will be, a!é.e to: oty ' . ~ <
o oo L Demonstrate two vays of gemerating EMF: . - . ) .
RO * 2. Apply the- EIA color code when given a rray of assorted resistors.
. . 3 ' -,
N -~ e . LA v acsevad e 2 oy Ay
R T R T Ty - S o .’~"'," T "..”' S ". .
. N N 7 . » “» * B . ~
- . '“ L
LY . \d L -
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. N

"\ Performance Objectives: *

. . R ~ et v .
Equipment:- - | ‘ o R 2 ST ’
,l 1, Large chassis’ .. . ' KN
j‘ 2. Power supplyz7 0 to 400 volts .. ' L .
:. | .3. Assorted sizes.of resistors ’ : . A
4. Terninal strips . IR . C
. . 5. .Soldering gun or pencil . | . L .
= + _ 6.-Volt, Obm,-Ammeter .o . o i

Criterionraeierenced Measure. The student will show by written test and’ by
demonstrating that he cap apply to at least 85, percent accuracy the basic
concepts of electrical theory and the EIA colot cpde to 100 percent accuracy
He-will be‘@llowed to repeat until he achieves’ personal goal beyond
-acceptable inStructor's goal .

Y

. < . R

Performance~Guide'

1 Atomic structures
. 2.' Conductors
3 Electrostatics N
4, Magnetism :
5. BIF o,
6. Methods of producing EMF R
7. ,Electric current i -
' 8. Resistance - EIA color code . .
9.' Symbols and abbreviations -

Task §y Direct Current Circuits

o

N\ ¢ * v

. ] N
— ' 4 LAY

. " Given the equipuent listed below, the student will be able tb: |

.

‘1., Solve a problem for. the:current voltage and resistance in a serips,

parallel and congéun& circuid. .

; 2. Hook up his circuit and prove that his calculations are’ correct.

7. Bread beard and fanstock~c11ps

A 3

szen a lab- assignneqt, the student will be able to.

“y
>

1. Wire a-series and parallel circuit in his chassis to prove that the

. calculations that he has done in’the classroon are-correct. .

2. Show the ‘correct procedures and safety precautions while using the |

© VoM. - ’\\
« - 3, Show \he proper way to ‘use the- VOM to’lOO percent accuracy. -

. L] »

LN \
. *

Criterion-R2ferenced Measures: The student will be tested to show the basic DC
circuit,laws, how to calculate the current,voltage and resistance in a . .
series, parallel, and cozbination circuyit. His/soldering technique will be .- - ffA
observed“to check his progress. He must be able to achieve a ninimal standard
of B0 percent accuracy. He is,allowed to repebt until he achieves persoual ,/ "
. gbal beyond acceptable instructor s goal, . v L
~ . x /! * 2 ]

w,
L]
.
. .
o4 8 P - .o, ..




- ‘ - * v i ;
. . N y -
Y > [l had . . e, ©®
Ld . - ¢
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Performance Guide: . s . .

1. The simple circuit

2., -Pactors governing current flow - T i .o,
A. Voltage - - ! o 7 ,
’ B. Resistagce . . - .
3. The .nattre &f resistance  ~ . *
4, Series circuits . o
5. Panallel circuits . : . . . . L
. 6. Codbination circuits o . o -
7. Voltage dividers T . e T -
8.,. How to use the VOM T - N L vk . "
* 9, Safety . : . ' . Tl
R ! ’” . N <
Task 6: Batteries and Cells . .. s T
} , . - ’ . - .
Perfomance Objectives. , Co ) . .
. S ;
Givén the equipment listed below, the 'es ent will be able to; {f“ ‘
- o x," .
N L Measure the voltage and check the condition and propexr care of
- the various types of cglls. . .t I "
*2. Series and- parallel connect various types of telis., E -:bé -
Equipment° . P _ ot .o ; . i o
? e . . ' . :’"\’\‘" N '
i, Lead acid storage. cell . T ‘
2. Hydrometer:® LA . T
3. Various sizes of.dry cells . _/ . -
4. -6.3 volt lamp (47 or 1892 lamps) .. N N e . -
- 5. Hook-up wire, solder . ’ / Lo o
. L ] ]
;Given a‘lab a:,sigu:nen.tr,t the student will be able to: ,‘[' ) : -7

1. DemonStrate how to ‘series comnect and pprallel cénnect the batteries RN

- vhen given two b.ulbs. . , s RERIE RPN
2. Show how to use the hydrometer. . oLk '

" ' . ,

. Criterion—Referenced Heasure- The student w111 be tested to show hig 4bility ‘

« to tell the typ@ "of cells, their voltage, and praoper eare, to af least 80
percent ac;curacy‘,by tie gse of a: (1) written test, .(2) oral test; or T,
3 performnce ‘test. He is allowed to repeat until hg achieves perngl L
goal beyond acceptabie d.nstructor s goal Ve )

Perfomdnce Guide: -




) . Tagk .7-.

Secondary Cells ) o . .

(1) Lead acid ~ T .

. ) (2) Nickel cadium. T -~
© (3)' Nickel iron . )

Cells in combination ‘ .

Battery maintenance . y - v,

New development -

Magnez.{sm and Electromagnetism ' -

Performance Objective:

-

p The student wiil illustrate and defime the (basic magnetic and

w electrcmagnet.‘ic laws and theéry by using the fo*llowing equipment.
I.i.quipment. i .
1. Bar magnet ° . ) T v ., T
2.’ Iron {ilings : - . } .

"< 3 Compass
* 4\ Small gauge wire .

. 3.. Power supply 0 to 40 volt Hickok 550 or equivalent
\«

Y;iven a lab assignment, the student will be able to:

a4

1, Prove with the eguipaent statedzbove the basic laws of magnetism .

"+ and électronagnetism. ., . -
2. Prove that what has been_ stated in'class is a fact. .
¥ _‘*s"'.-*‘ by r . o ' .-

Cﬂ‘.terion—‘leferenced Measure: The student will be tested to prove that he
tan list the basic laws and theories of magnetism. He must demonstrate a
@ininal standard of 80 percent accutacy. He is allowed to repeat until
he achieves personal goﬁl beyond: acceptable instructor’ s goal.

-

L

- Performance Guide: Ny ‘. ..
. - N :" . -
1. Magnetic fields sbout 12 conductor N . .
% 2. ¥agnetic field of a coil .- . .
A. TField strength o . L.
B. Magnetomotive force g .
- C. Flux path . ; . s
. D, Reluctance . . ’ .
‘3. Applications of electromagnets . .¢ . .
- ’ ‘ ) ®. 1 .
. & . ‘ " L4 °, Y
.‘.'F-r\-;.o - v ‘m"wx'\' l":' ~ o e e * -, "‘o. "':' ’.‘.l~' -' -
. . .
~e . L ¥ . J - . 0 .
. ' [ ] > . 1
]
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* + "Task 8: . The Operation and Applications of BasicrMeasuring De.vice{;, . )
S . - -, L.
s _ . . - ) ’ o~ ! < . <
. Performance Objectives: ~ -, e ’ )
’ vl T o ‘x
' ; Given paper, pencil, Galvar_xometen, Ammeter, Voltmgter, Ohmméter, Multimeter,

a pas?'sive eircuit 2ad no.references, the learnmer wi_ll”be able to:
1. Identify in'wr\iting each basic measyring device and list its
.- characteristics. - -~ . '
2. Connect each meaguring device correctly to the passive circuit.
3. Write the value indicated by the pointer on' the sgale.. o
. *4. Wrire the value indicated by ‘ihe pointer .on measurifig devices’
. T which have more .ian one scale.’ o ‘4 -
s 5. Write the value fndicated by the pointer orf measuring devices o
: which have more than one scale and a ramge 'switch.
6. Write the.value indicated by the pointer on a measuring device,
- . “select the correct range position and the correct fungtion position
of the range and function switth(es).

Criterion—Refe‘rencéd ‘Meaé'ut"e: The learner is to 'comp]:gte all measurements and
1isting within two hours with a minimal 'standatd of 80 pexcent accuracy. The,

o learner is allowed to fepeat until he achieves 'persoqal goal béyond _instmoto?"'s,‘_
. . gOal. . /‘ . o L o / . 7=. N
) , . . A *. RPN -

Task 9: Meters;_ How vt‘o’hse Thert anl How They k'ot"k ) ’ ._' o ué\,‘&“:

J ., o
. . A . . < v
T Performance Objectives: - = . . - .

.
d s - . LS

- Given an ohmmeter, Jmmeter, and a multimeter, every Ytudent in electropigs-
“ must be able to:’ | - . EET R '
) . .‘ . . V\ > ' T .. * d
1. Use*mefers and répaif them if phey become inopéiutive. . . -~ -,
- =3 2' Quéfine the operation, the safety procedires, and the correct use of
. N each. -, - . o o w .o :
; . . e . H . -

L~ . ..- Given one chassis, ene"z_x‘ess'er and assorted component.s,’q;e ‘student will be., '
: ‘able to: -~ N - B DR .
B Lo e B S - O :
1. Mske an smmeter, ohrpeter, and vol’ﬁ:ﬁgter'. . ¥ '
. 2. :Calculaté 411-Values and. compénents that Xre. needed
. . taske., vt s o o - \ o oy - .

o0 : = 3¢ Wire up the-get®r® in the chasgis. . f*\ -, v

e s . 4. Followsll shféty rules to make certain the equipnept s used ia the
b . " . right ganmner.. (Mave all work checked by instructor), i -

- .
-

LI

~ -~

%\d'aécpmplish the
o

.
»e

-
v *
- . .
N .- .

s . - H . +
’ .

- . ~ N s « 3 LI 4
e . Critarion-Referenced y_g suré:P_Eéchys“;gdegc:_vi\ll be tested t'pﬁ‘.'make sure that
: .. A he‘cpwrife all the laws, the praper use, and the cate of all ithe meters
: ‘¢ covered in, this unit ©oF “instruction.’ The student musf achieveé a mininal
‘standard .of §0 percent-accuracy but’ is allowed to reppat until he achieves
% +-personal goal b_éyq:id acceptable instructor's goal on this unit fy: (1) written
"o tests, (2) oral“drillsy and (3) performance testg: | . o :
v A . . o~ -

-
* 3 . g‘; N ¢ |
oY ‘; _\}“ - . J i /‘ ' L]
T . LT .'._: 2 ° i- o e “- . 1 S . * 4 » ~ ]
- :, . S . 11 . . - .
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CT . T Y. J T Y . SRR
o . . s .l v e
- . - b . ¢ ’ - . . - ' : ~
: Performance Guide: - e - - L
. ~ . AN - - - -
T - 1. Ammeter . ° 20 el , - ; .m . Y- ———
e ey, A D'Arsonval Meter Movement . -
CRERR N Bs' Deflection sepsitivity ' ) - .o
R C. Meter scales . ) o0 <o
he . D. Ammeters , . . .- S .
) : E. Mullfirange meters . - 5 : . '
F. Anmeter consr.ruction m—e S "' ‘
.. ’ . Care of meters . -~ N
R H. 'Mathematics _ o " . o
T 2. Voltmeter . o N . . © -
K ., .' A. Voltmeter theory of operation 5 . . .
- 4 B. Voltdeter multiplier - o .- e,
C. Voltmeter construction R - I .
) ‘D, Care of voltmeters . e, % N
- 3. Ohmmeters ° ' . . . -
.. A..Omn's Law in-ohmibters I ' -
. ., ° > B. 'The series’ohmmeter . -t "\,, Lo T
) w . <C. Shunt type ohmmeter : -
s .. + D« Care of ohmsaters . e el .-
v ’ E£. Mathematies e A .
d ..+ V. Multimerer . o] .o e L T .
DA A. Care] ‘of multime‘ters T - ’ -t ) :
R IR -‘B Safety precautions when using mu‘ltimeters .o
ve o ® _," R O z .~.‘
- e R
<! .Task 10: Miscellanepus Measuring Devices < - R .
it . T S . o ‘t ] o
L} Y ’ ° ) o . N
A . . - AR » LS I .
P . , - Berformance Objectives. '. . . - -
: ~ ! . Given_ the equipment listéd below, the student g:."lI be pble to: .
. M “ %
S I Idencify cother measuring. de\d.ces used in_eléctronic service work.
o + 2. Use.the devices cqrrectly and apply all the safety rﬁles while .
<. . using the equipment. N . . .
~ .\ FJ "‘ ) -, . ) ) N
Equipment: ' * R Cw LN
AN 1. <Hultimeter <0 - : . A ) -
. .. 2. WVheatgtone . U S . o .
O 3. Megohmmet:et‘ = ’ . . : T N
“ 4. VIVM (Vacuum ‘Tube Volt Meter) - \ o S
5. Tube tester < 1 e . oo
. ~ = ' 6. Transigtor -tester . “7 IR
+ /
< S Digital meaguring devices (volmeter, ohmmate’r, frequency counter)
: ) ' < ~. rae
ot . -1 e .; 3 P - "'<' '
. Criterion-Réferenced Meagures The student will be tested tmhe certain that:
L he can use the equipment in the propexr manner, and that he can.apply all the,
. - safety rules. He must be able to ‘achieve. 90 percent accuracy on this mpit
. but isvallowed to.repeat unt:il he achieves‘./érsonal goal beyond acceptable R
v ' instructor's goal by the use of (l)“ivri ten test, (2) oral tesgts, ot
L&) performance’tests. . .
. .« .‘ . . . ~ ’ i PR : N N —
. ,'”‘\\' ) . 2 \121 :* - t i
): Q ‘ . S . ) N YR ' , .ot - "' , - .
ERIC ©  ~  “we .. AT : -
. . . ‘ - 2 . : . ——

— N - . - 2 - *
. - - o va ‘a R 4 . .
. o ~ & 5 . N . T
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* . Performanve Guide: ‘*i-— 5 - . .
& . - ; - 0 v " .
_— . . .
. . L ,Hultineter . ! . C. : ' -
: .. 2. Vacuum tube-voltmeter ‘ e . ) I *
- " 3. Wheatstoae bri.dge . ‘ ’ I
< . 4. Megohmmeter ~ . .- .
. 5. Tube testers ’ . R ) .
.~ 7 6. Transistor -testers . ) c - -
S ~7. Qscillosco_pe . ‘ - z , ' )
, .~ L . * a ~
. M - . v .\' .
i ‘Taskc;l‘;‘: Fundamental Passive Oomponents :
B . . ot . PR * . 7
- - Performance Objectives: . ] v '-/_,___\ ,(—-—‘—) :
o " Given resistors, capacitors, indﬁc"t‘o:\r:s, *ohmm ter, capacitance andJnductance -
‘ “tegfer, paper, pencil and. no refer@ tha‘IEa to: .
i’ \, N
- ; 1. Write thé \falpes \of » selected nuxhbef of different resistors and '
) . L e _thé tolerance and power capability of ea resistor. 5 . .
- 4. 2. w¥rite the total combinationdl value of a ‘selected number of registors T
-, . of the same value conhected in series or parallel or combinations of .
. . . " series and {Jarallel .. s - .
' . 3. Write the total value. of a selected number of different resistors
B ' _ . connected in series. - . -
4. Write approximate total value to within 25 percent_ dccuracy of &.
’ selected number of different resistors connected in parallel . -
. o 5. Measure and record by using an ohmmeter any combination of resistors
Ut T "« connected in series; parallel or both, to within component tolerance.
o * .. 6. Repeat above procedure for capacitors and ind\;{:tors. -
- 7. Use capacitance\ tester or the inductance tester, correctly for these -
measurements.‘ R NI - . ' . J L
B B i o~ ) ’ e .. « . "' - ; l
T Criterion—&eference.d Measure: The learner "is to complete writings and measure- oo
.77 ments witlin two hours with a minimal stqndard of '80 percent accuracy. He is
ot o _" Aallowed to :{.a.peat until he achieves personal goal beyond acceptable instructor's'
.. v (goal.. B R . - =t -~
PR Y i . N . ‘J‘. : BN . r . LI X ___,,._\‘ N .
. ST SRR I S
LT \‘/“fask AZ: Intf: du ionﬁ to Trigomometty ) N - FEE
N b » ’ ‘ - s
\P'erformance. 0b utiém I . ) ‘ . .
. . W . .
i Given paper~%md enc_il, ‘the student will be able to apply.the mathematics .. \_t
needed to sali(e problems in electronie circuits. . ~ -, ~.
ST 5 YV T : .
- R ‘ . ’ - :
\) .A\t.?. . .’;\‘ ." . ]
‘ - ".5 * Ag‘ L Py PR
‘ » 2] 1 .
TNt Criterion-Refereﬂced Heesure. The sfudent will be tested.to make sure, that he, -
' can solve a ri‘gbﬁ cﬁganﬁ’le using trigonometry "and applying it "to AC electrical.
L e ci.rcuits. R )
' 2 ‘ t . VxR » L3 '
R ~ e P . - ','-‘:‘ ‘sw‘ . B i \\ »
- -.; . “E , - » (‘. ) - M
i k4 L I R 13 .
* LA .'.I_- »
3 JANRY t -7 A »
: :.‘ '.: e . ’ S ’
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Performance Guide:,
1. Angles . - . .
» A. Generation of angles
B. Angular measurement
2. Simjilar ‘triangles - . “
3. The right triangle p Lt
4. TFacts about tyiangles o - . :
S. Trigonometric ratios . -
' 6. Solving right triangles - 7
7. Sine function : o ’ T
* 8, Amplitude ) ! . , ’
" 95" Frequency .- P ' T
t 1G. Period B . o — -
- 11N__Phase ’ ‘.

v

12. Problem solving session
* Task 13: Alternating Current Fqndémental§

S S R Lo .
Performance Objective: ;//f v X .

Pl

The volume of energy produced for commercial application makes the study
of alternating current very important to the electrician. All electronic
circuits are based upon alternating current phenomena. The study of alter-
nator theory and the commercial applications of alternating current are of
atmost impdrtance. Using the above information, the student is to list all
the phenomena and theory of alternating ‘current.

8

Critérion—Referencéd Measure: The student will be tested to prove that he
can list alternator theory and phenomena to at least 80 percent accuracy.

hY
y

Performance Guide: . A L TN .
. N\, . M <
.. L. Al;gfn%tor theory D St
“ 2. Varfation of alternating EMF N
3. Frequency spectrum !
+4, " Hertz

S. AC values
6. - Measuring altermating current . . '
7. Mathematics ' : : . '

d «

Task 14: Laws and Properties of Inductance

" Performance Objectiver, -

- -
\ - LN -~ . 3
M A\ kS

Giben-paper,‘pencil and, no references, the student will be able to 1list
the laws and properties of inductance in order to apply this important

circuit phenomenon. 2.

.

wy . : B




Criterion-Referenced Measure: The student will be tested to make certain he
can apply the laws and properties of inductance, and can solve LR circuit
" impedance to at least 80 percent .accuracy., He,is allowed to fepeat until
,he achieves personal goal beyond acceptable instructores’goal.

Performance Guide: T

1. Definitions : ' .
t .-A.  Inductor <. .
, «» . B. Inductance
C. Counter EMF *
D. BHenry )
2. Theory of inductance )
" 3. Physical aspects :
4. Series, and-parallel combinations *
) 5. Inductive reactance v ,
. - 6. Inductance and resistance v,
:7. Impedance .
é&. Problem solving session ' e
asi 15: Transformers ) :

- 3 ‘

-~

o . N
¥$ Performance Objective:

Usiné'the‘material provided, the student will be able to outline and
illustrate'the action of a.transformer in electronic circuits.

s ! . . - d
‘ J

Criterion-Referenced Measure: The student will be tested with a written test

to check his progress to at least 80 percent accuracy. He will also be given
a performance test to check his ability to work with transformers. ’

T~

Performance Guide: R - ‘ et
N ' e . TN : Lt j!
T 1, Magnetic induction ., .
" 2. -Transformer action- -2 ¢
- 3. Power -in transformer circuits )
_4. Transformer constructiom O . . '

5. 'Transformer losses
. 6. <Considerations, .

H
.

-t - ~
N

Task 16: Laws and Properties of.Capacitance, .

.

Performance Q;jectives.

1. The student will be introduced to the laws .and properties of capaci-
tance in order that he may apply this important citeuit phenomenon.

’Ax
.. - N
AN *

I5

o2

W
\
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N . -: < * -9
e ..’ > - 4—..
. Criterion-Referenced-Measure: The student will be tested to make sure'that T
. he cap apply the laws and properties of capacitance to at least 80 percent
— - accuracy. BHe is allowed to repeat until he achileves personal goal beyond .
. instructor's. goal. o H : . .
I . , . ; s
*  performance Guide: .. ' oo, .
: 1. .Capacitance and factors affecting -capacitance B .
. 2. Capacitor ratings ~ | et g
Y + ' 3,° Capacttor combinations - A .
. A. Seriles . . < .. 7 oLt
. . B. Parallel - ’ L et .-
4, The RC time constant - e Te . .
, 5. Types of fixed capacitors o VI ‘
A. Mica . C - T L ;
. B. Paper N : - < : N
C. Ceramic -, : R ‘
’ D..".Synthetic film o < ice _\‘ * ..
v . E. Electrolytic . Y e e Yo
. 6. Variable capacitors - ‘ et A . T e
LT v / ' + o . . T R
Task 17: ‘Alternating'Currént Theory ' N . . .
. . — - e . .
: ——-\ 4 \ »~ “J
[YR N ) . .
Performance Objectives: - . - . i A .

i . vé\;: P R ‘\>
4 . . ‘
v, 012/’_ -. v, . -

Given paper, pencil and no references, Eﬁe.lqam&: is tosi~

- . ‘. IR { s 3 s
1.  Draw a sine wave and identify frequency, period and w’ave'length.,' , .
.« 2. Draw and define instantaneous, peak and &S values of‘vgltage‘,an"d T
current. - o ) ;
3. Define inductive and capacitive reactance. ) . . -
— . 4.  Solve simple circuits using imductors or capacitors-or both inductors * = B .
« -2nd capacitors.: T - e - C s e e R
, 5. Draw and define a-vector. “ . et oo ’
- . 6. ~ Define impedance.’ ’ Y R
. _.7... Define power, true power, apparent power .dnd power factor. N 2EY .-
M . . . ™ . R
. . . >

’ . Criterion-Referenced Measure: The learner*is to complete. the definitions, .

. drawings and calculatlons within two hours to at least 80 percent accuracy o N '
.. _ but. may repeat until he achieves persomal goal beyond'acceptable instructor's. 2
goal. T ’ ‘
- _ N - C .
Tagk 18: AC Circuits . : ) . "

’ e . ’ .

"Performance Objectives:

-

§ivei1 proper matetg.al, ‘the student willk be able to:’

[

;e

L Solve problems in series and parallél and cdﬁbingtion AC circuits.
7 2, Outline all AC circuit actjon. ~ v . , &« ~
- . . ) .

- .- . . . g ] 16" \ ' Y

. ) . 2

(W1 B8
{

C




’;. o . ’ ) o s " . *
g > . = ! - ’ ,
. . > . d ) o
) . . . .
- * .‘
. Criterion-Referenced Measure: The stu&ent will be teste& to make sdre that L o
he can solve AC circug.t impedance, power factor, and power consumption., He ’
} _ will also be tested to solva resonant frequency problems. lle must be able to e T S
, - achieve at least 80 pertenmt accuracy. He is allowed to repeat until he .
achieves pexrsonal goal beyond acceptable instructor's goal.
Performance Guide: = -
- ] . . . — T
1. AC circuits ¢ ° et T Y .
2. Reactance - ot o .
A. Inductive ’ L '
* B. ‘Capacitive . . . o .
~ 3. Phase relations N ) ’ . » Y J
. 4., Vector representations - , N v A ’ 1
N : A. Rotating vectors ) .o g B wlo T W
- ' * J -operator - \ T e oo
- . C. Elementary vector algebra P LA PO "’ LY
: " 4 5. ‘Impedance® - el o e “
> 6._ Power consumption . R . S ) T s
4 .~ 1. Series AC circuits B . .o A ’ o
A, Capacitive circuits (ICE). ' " .. ‘ - }
- B. Inductive circuits (ELI) e . ‘
- . -Cs Resonance . ) . . e : ' i
- * 8.« Parallel AC circuits - R . \ " . . |
A. Capacitive . : ’ R Hie . . ¥ .':" J
B. Inductive : g - N I
C. ' Resonance R . . oo o S .
. . 9. TFrequency spectrum o o Cos . e
. - e = . * . _\ '&;,}; N
¥ . - JOB. OPPORTUNITIFS AFTER COMPLETION OF BASIC ELEC'I’RfCITY sy '.'“':{-‘vg‘ o -
o e . ELECTRONICS ASSEMBLER . T T e
JA . - P V. N R >, - - s . SRR . v~ - '7‘“"1'1
) ) - - " o "; R “ *- \
Bench assembler; elecf:romechanicai assembler; electronic unit agsembler; e 3
utility operator; wireman. Connects lead wires of components such.as - ' A *ﬁ, .
resistors,, capacitors,’ transistors, djodes, and rectifiers to speéified I " Coe T
terminals using soldering irom or spot welder. Routes and fast.%ns p’recut:‘ Ju oY
jumper wires and cables to ‘specified contact points following ‘wiring dta~ . R

. -grap-and wire list, to form circuit wiring., Test circuit:s for shortis and . . |

- o0ben wires using ohmmeters. May cut and st:rip wires . using wire cutters, . . o .

¢ to prepare jumper wires and cables. May resolder connections e,p* replace» "‘—’,_ ;
-Aefective cowponents -and wiring, following ingtructions of testiﬂg ot 2 ,

. : inspection personnel to repair defective eq‘uipment. ~ T

- |
- {

‘ .\' JON _\& ;

¢ - ~ . .«h,,. -~ ‘
, . . _ | yﬁ\ i

|




.
»

n .
/ Dask 19: Application of the Oscilloscope . ‘e
IAd ) . . - )
Performance Objectives:
Given instructions ‘for operating aa oscilloscope, a function generator
and test leads, the learner must:’ .

1. List in writing ell controls and their functions without the use ‘of
R the instruction manual.

* 2, List three advantages and three disadvantagea in using the oscillo- . .
scope.
3. Identify basic waveshapes, label frequencies and measure voltages,
~rof PN ¢
{ 4; Use the ,ringing, test to check for defects in in}uctors. .
M’ . ' .

¥ ]

Criterion-Referenced Measure: The learnér i..s to coaplete measurements, ﬁmti—
fications, listings and drawings within two hours to within 75 pexcent accyracy
for D; 80 percent accuracy for C; 90 percent accuracy for B; 96 percent o

accuracy for A. The learnet is allowed to repeat until he achieves personal
goal beyond acceptable instructor's goal. ~

H . t
-

{ oy S -
Task 20: “Infroduction to Vacuum Tubes . . -
. === - y ; .
. L '. . ""‘ ‘e M e e
-k \ . . - ¢ . 3'- 3{ 4 d Ay
. “ erfomance Objectiv\as: . .
2 - T ‘ . ‘
) (’ Given paper, p cil ‘tubessconsisting ‘of diodes, triodes, tetrodes, pentodes,
gas tubes and cathodp ray tubes, the learner must: " -
. — . ) ) .
1, Define thermonic emission. : : \ . -

—— a: -List. the characteristics of che tube types. 3iven. e

? ~e

Given a v_acuum tube tester and a cathode ray tube tester, the student must:
: " [ ] - r
”~ . - .
’ . *Write the correct operating procedure for each. <
2. Construct a chart. . N .
i 3.. Test all tubés indicating i&entifying.m*er, function, defects and .
. . quali\y.
- . e . T .
Critérion—Referenced Measure: The leatmer is to complete all measurements,
I ~———— definitions and listing within two hours to within 75 percent accuracy for D; T /

. 80 petcent, accuracy for C; 90 percent accuracy for Bj. 96 percent accuracy for
. A. A1l meagurements are to be repeated until in agreement with instructor.,
All 1:Lstings and definitions are to be repeated until 80 percent accuracy is
achieved prior to enterimg next unit of study * The learner is allowed to .
= repeat until he acﬂie es personal goal beyond acceptable fnstructor's 3031. w {
- . ) '
. . .t . ¢ - R . ) .

. » . 18 ’ - . 2
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# . * -, . = ) h - e -.
™ Task 21: Vacuur Tubes . . )
;‘ - . - '. - . . O. .‘ 'S
< Performance Objectives: . i . ~ N o . e e
Given needed material, the student will: - . ' o - -
: 1. Demonstrate the theory of vacuum. tubes.
- . 2. Show how the diode, triode, tetrode, and pentode tube is used in
’ ‘ . electronic cireuits.
- ‘ 3. Wire different circuits to p,rove tube circuit thedry:

Criterion-Referencéd Measure: The studeat will be tested with a written 'test

= to measure his progress in application of the theory of vacuum tubes to a
ninimal standard of 80 Jpercent accuracy. He. is allowed to repeat until he’
achieves personal goal beyond acceptable ingstructor’s goal. 4He will alsé be
given a performance test to make certain that he can work with vacuum tubes
\ . in a live circuit. He.will show with training equipmeht that he can wire
- various vacuwm tube circuits. ' o
N Performance Guide: ™ ) *
b 1. ison effect - R .
2. ssion of electrons : . .
. A. Thermonicemission N ) : ., T
* B, Photoelectric . . . -
.- . C. Secondary emission ' - ‘ s
N ’ D. Cold cathede - ) . . J
. 3. The diode tube * . . . K e T
- A. Construction’ af diode . LT
’ — B. Physical construction 1/
, , ‘C./Operation pf diode | D
. . D. Tube socket and base - . o ~
e - .. 4, Mathematics- '~ e e - - - S et
‘ 5. The triode '+ - ’ . _— .
. . k. Construction of the triode -
S ¢ aB. Operation of the triode ' )
v i (1) Contro d action. - . , T
: (2) Bias: .
C. Tube chanacterist:ids N
- o . gl) Amplification’ factor -
. / 2) Plate resistance T . R
: X "~ # (3 Transconductance ’ .
. ) * 6. The triode as a variable resistor i .,
L 7.' The tefrode ' e L : )
. A. Constructiong ¢+ * 7
. t - . i B, Operat‘.ibn ¢ - I3 .t ’ ~
8. The pentode ’ . ! . -
\ A, . Construction * -' . .
. B. Operationi_ C

9. Mathematics

<
R N . .




Task 22: Introductionfto Transistors :

~ - .. .

. - . o - v

Performance objective: , B N L.

Given needed materiai the learner must:

. . .
1. Show’%asic trénsistor theory. ) ' i
2, Show operation af basic transistor circuits.

Critérion-Referenced Measure: ~ The student will be tested to measure his

progress and application of basic transistor theory_to at least 85 percent
accuracy. He is allowed to repeat until he achieves personal gpal beyond
acceptaﬁle iustructor 's §oal. :

- Lo : ’
Performanck Gulde: ' . . Lo

~“1. General definitionms: . - . . -

. 2. Current carriers ' ' . T
3. Transistor materials R T,
4, PN junctionms : . . o -
5. PN diode . . . Y . .
. - A, N diode" bias . . . -

B. PR diode characgeristics
C. PN rectifier . .

D. Zener effect > B ) . L
E. Zemer diode : ' T

6. Tunnel diode . ..
7. Basic tramsistor . .

Task 23: Semiconductors . -~‘ ..

t‘. . - : - -

Performance Qbjectives: : . : . P

-

Given transistéor data manual, transistor tester instructiQn manual, an
assortment of tramsistors, tramsistor tester(s) and an ohmmeter, the learmer
nust: . '

e

i . -

1. Define minority and majority current cairiere, forwatd and reverse
bias, PN, PNP ‘and NPN junctions. .
* 2. List major tramsistor characteristics and parameter measurenents
-. "utilized in transistor tester(s).
3., Draw schematically and define the types of biasing and nethods of

_stabflit=ation.-
4, L t the segjuence necessary for testing transiators when using an
Lo eter or when-using a tramsistor ‘eester .

5. Construct a chart having transis:ot nuahef, function, leakage(s),,

. quality and replacement.
6. TUse instruments provided to test transistors and record data on

chgrt. .r




s . . ‘ -t ot

¢, - . .

;/é Criterion-Referenced Measure: The learnmer is to comp‘lete measurements,
definitions, listings, drawings and charts within two hours to a mininal -

- . of B0 percent accuracy. He is allowed to repeat until he achieves*personal

. goal beyond acceptable instructor's goal. All measurexents dxe to be in

z . agreement with those of the imstructor. - ° : S

o N - . .
- ' . “4 . -

. Task 24: Transistor The;rjr and Typical Circuits

-4
- . . e ' « o .
Performance Objectives: T . . ' S .
. With the material provided - the student widl: . . S ..
.1. Illustrate tramsistor theory and geheral circuits now in usé. ',
_ 2. Show how to check the transistor with the proper equipment.
, . 3: Show how to,remove -and replace the :transistor in the correct manner ,
' vithout damage to the circuits.. % . . -
. . - R . .. . .:: i N . N

. 1 A ) .

, Criterion-Referenced Measurs: The student will be tested to meagure his
, brogress-an transistor, thebry, and how ' to check them, and reglace them in
the correct manner. He must achieve at least 85, percent accuracy. He is N
allowed to repeat until he achieves personal goal beyond acceptable e T

instructor's goal. ~ L
. ' s * - S~ \; ‘ - -
Performance Guide: ) .o . . .
" 1. Amplification’ : :
.. 2. Input-output circuit interactiow (U = -~ .
R 3. Transistor galn | S .. - . .
N 4, Comaon emitter tra(fsistor amplifier * e I ~ ‘.
S. Common base transistor amplifier . . . L
oL &. Cemmon collector transistor amplifier \ . : :
AR . 7. Current, voltage, power gains . Co s \‘. .
L " 8, Coaparison|of character¥sties = ] e —
‘ 9. Characteristiq cukves - ) . : .
' .10, Power .. .
* .11, ZIypical transistor data | - L
’ 12, Safety precautions L. ) .
. 2 “ '
’ ' Task 25: Integrated Circ.u‘j.ts :
» . N ? E .
ol . ' i . . - .- £
. ' z .
) - ?erfomance Objective. . - ” - / . - .
T L . " * O
¢ ’ . . Given naterial provided by the instructor, t‘be student vill. . .

. -~
> '
.

Illustrate bas /é integrated circu:lts, how to use thea, how to remove v oo

. - thess from theAlrcuit and how to replace them in the proper Raziner.
L~ ' . ¢ . 4 ’ / .
‘ ’ / ' R o |
. N y 21 g ’” / s - .
’ ? ’
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. [N N .

- Criterion-Referenced Measure: The student will be tested to measute his ability
_ to work with integrated circuits, and how to replace ‘thext without damage to the
circuits achieving 100 percent accuracy. -

- by
~ s .

‘Performance Guide: '

o - T $
. Basic processes . o . ) ‘.
- . Thin-film techniques ) ’ .
. Semiconductor techniques _ ° oo : : .
Silicon processes i -~ - . - -

Comparison with discretp components ° . o
Integrated circuits applications
Safety pregautions , ' e

t d .

~SNONU W N
.

.

"Task 26: Schematics '

v Performance Objectives‘ . -‘,{ . ’ ) P

. N ] ., NG - ' a
7! » " Given SAMS phétofact ix;dex, photofact schematics, manufacturer data,
paper or ‘block diagram format and dny home entertaimment amplif‘ler, tape

player or rad}.o, the learner must: oLt

le

i, Identify. brand, fodel nunber, serial o‘t chassis m:nber, SAHS "Index

. number or manufacturer data.
‘ 2. %Zrd function of ®tach tube(s) or trapsistor: .
: 3. flow of da rom sensor- (antemna, cartridge or tape bead) to

- reproducer (speaker) agree with that of the inmstructor.

.
- - e -

Criterion,-Reference\d Measure: The learmer is to. record identifying data,
" block diagram with functioms in correct sequence without references except
SAMS photofact fndex and schematic. This must be repeated for any home
entertaimment unit until in consistent agreemeét with inmstructor. .
: / . - .
e ' : / . o, -
Task 27: Introduction to Power Supplies

. -~
o . .
3 . ’,

"Performance Objective:

» ) » .
With the material provided, the student will show the use of the trans-

former, half-wave rectifier operation, full-wave operation and. filter
"% cireuit operation. . :

~ .

’

‘ .
3 ( s
Criterion-Referenced Measuré: The student will be tested to measure his

progress to at least 80 perc? accuracy in the of power supplies., He
is aliowed to repeat until hé achieves personal g &1 beyond accéptable goal

——TN

of the fmstructor. He will be given a performance tast té make sure that he
can work with%iower supplies in real live equipment. .




. ‘. . . 2*
. T

: - .-
e Performance Guide: -~ T -

1. Use .of the.transformer
! 2. Halfe~wave rectifier operation : .
- . 3. Full-wave operation - i . T TTE

4, Peak. inverse voltage

5. Filter circuits
- &. . Capacitance filter
. B: Inductance filter . :
C. Filter combinations , :

- | ’.6; Rmden St f,/~x. [ . .

Task 28: Power Supplies - .

A

Performance Objectives:

) . ‘Given any schematic, a power supply, voltmeter, ohmmeter, oscill scope,
the‘learner must, without -aid of references: .

l. Define the componénts of a’power supply. . -~

2. Drdw schematically and explain each of the following functioms: -
.. L° * half-wave, full-wave, voltage doubler and bridge. !
- ) 3. Draw schematically and explain the "L type" and the "PI" filter. -

~ 4, Draw schematically and. explain how a voltage regulator works using
. Zeners,- VR tubes or vacuum’ tubes.g j\\\
- Identify the type power supply used measure reference voltages and»
veri@? waveforms. SN
. 6. *Correct malfunction in power supply of.any home entertainlent
. . amplifier, ‘tape player ‘or radio.’
i
’ A . « .

.
. . .
k2 N .

~ N
v OES:

Criterion-Referenced Heas%re‘ The learner is to complete definitians,
schenatics, explanations and measurements within two hours to a minimal

\ " standard of 80 percent accuraey. He is allowed to repeat until .he achievas
-personal goal beyond instructor's goal. . *
¢ L . » . L] c e . C e . * o4

Task 29: Rectifiers, Voltage Dividers, Regulators, and Voltage Doublers

’ )

Performance Objectivei’

Prpvided with needed material, the student will demonstrate electron
tube and dry-metal rectifiers, voltage divider, regulators and voltage
dpublers circuit configuration. .

. : ’ . y ’ ) ~




Criterion-Referenced Measure; The student will be tested to measure his

_ progress to at least 80 percent accuracy on voltage doublers, re tors and
rectifiers. He may repeat until he achieves personal goal beyond imstructor's
goal, He will be given a performance test to check his progress and atility
E’b" work on live power supplies, and to troubleshoot supplies. :

N

. . > - .

Performance Guide: .

1. Electrom tubg and dry-metal rectifiers

A. Mercury vapor rectifiers ¥ ) . .
- B. Selenium rectifiers
. C. Circuit arrangements . ’
2. Voltage dividers - . ., -

A. Divider with load * . ’
B. Bleeder resistor
C. Voltage divider resistor , ..

. Regulator circuits - . .

. Voltage regulator tubes oot . .

. Half-wave voltage doublers

. Full-wave woltage doublers .

. Half-wave cascade voltage doublers ) . .

. Voltage triplers ;
9, Bridge circuits - '

. 10, Bridge doublexs ©. *

f 11. Troubleshooting - ) : :

0NNV W

“Task 30: Amplifiers -

Perform;mce Objectives: - .

~

* Given any schematic, ampiifier, voltmeter, ohmmetexr, oscilloscope,
signal gegerator and function generator, the learmer Is to, wit:hout aid of
-references: - . - el e
1. Explain how any of the following anplifiers function and draw its
‘schematic, voltage, cutrent, and p .
2. Explain the types of biasing which cadnpe used
3. Explain the types of which may be used to comnect amplifier
stages’ together,
4. List the frequency’chara istics necessary for a good amplifier.
S. List the types of distortion vhit:h may be generated\ig an amplifier.

Given any hoze entertainment amplifier, tape player or radio and a stand-
L ard tool kit, the student must:
1. Record the following data‘ deviation from reference voltages and
resistances, -amount of smplification pfovided ‘by anplifier stage and
¢ distortioms.
2. Analyze difficulty in & malfunctioning home entertainment system and
return it to acceptable working condition.

. . . Y . .-

;~.. %, 33 - ; ’
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“Criterfon-Referenced Measure: The learner is to complebe- definitions, listipgs

" and- gxplanatiohs within two hours to a minimal standard .of 80 percent accuracy. -
He {5 allowed to repedt until he achieves personal goal beyond imstructor's
goal, » i i . L

Ty ST . T - i FORREE IR A
Task 31¢ Amplifiers and Oscillosgopes o o ., R
’ .‘. ! 7. .- - i *
‘Performance Objective: . e R
With the eq lent and materisl provided, the student w;!.ll demppstrate,
tRe ampli der and the correct use of the gscilloscope. TR .
: - . t : » 4 — ° at -
‘. . o Pt ’ - ’ <2
i ] . e tor . . . : ) \ -
Criterion-Réferenced Measure: The student will be tested to meagure his
T progress to at least 80 percent accuracy Jis ability to werk with’basic
) amplifiers.( He may repeat until he’achigves personal goal beyond instruc-
L tor's goal. He will be given performance test to show his- ability to, use
. - “the oscilldscope to within, 100 percent of the instructor demands and his
“. ability to wire various tube cizcuits and check the frequency responge, .
voltage and power amplificationms.’ s .
T Y . ’ o ) - s
. ' Performance Guide: ° S ‘ . S i '
. 1. The amplifier - . o 00 - - _\
2. Classification of amplifiers ) :
A. 'Frequency | - - ’
. B. Voltage'and power . ‘- B L
C. Operating level .. . . ° ) )
. : . (1) cClass & - E T e
. . ) (2) Classs B- T . . ; . N
: . (3). Clasg C \ I S el L
: : (4) ‘Class AB and 4B , A T
— T 7 3. The basic tube amplifier T | T Y
4. Method of btas -t . R i ) T T
. A. Cathode bias1 . b ] ) -t o
. . - Bi Self pias, S : . . . ..
C. External bias - r R ' ‘
. - - 3. “The oscillogcope ) oo c . -
L o A. Cathode ray tube * - 5, ',. ] N ’ .
) B. Beam formation ’ _ e i .
‘ C. Deflection . ) L
D. Production of scteen trace . & v ’
Ly ) L a - “ } .[:'\‘

E.” Use of the oscilloscope
A . N \




Task 32: Types of lifiers

[y

- Performance Objectives  *~_ . - T

N -

“ P ' Provided with needed _'material, (he student will demonstrate the dif- :
. : ferent types of dmplifiexrsg, their use apd how to trouhleahoot varf aus
o . . circuit configuratio.ns .

Lo 0 . . - ¢ . .
. ~ - 3

Criterion-Referenced Measure: The student will be test;ed to make sure that ‘he -
. outlines the material covered on amplifier types. -He will be-tested by, ,-
e troubleshooting and using test equipment, He must obtain at least 80 percent_ -
accuracy. He'.is allowed to repea; u.ntil he achieves per.sonal goai b‘eyond .

1___j_nstn:t.xcto.r.s goal - .'*_ . - - . ¢

- . .
» - - . . - « . .

Performance Guide' :

1. ‘Triode RC coupled amplifiers - L S
. r A, Single stage amp , ’
) B. Two st:age amp . . @
2. Transformer—coupled amplifier ’ ”
, 3. 1Impedance coupled amplifier . . ~
" 'v4, Direct coupled amplifder ~ .
3 ©+ '~ 5., Pentode amplifiers .
- " A 'RC coupled : . o
B.. Transformer coupled : . v
c. »nC coupled : - T

Task 33t Amplified Circuits

[} . ’ - $

5 .
Perfox;mance Objective’ : . g ..
With the eq_uipm‘ent provided, the stude‘nt will' demonstrate the varibus
*«  amplifier. circuits and how to troubleshoot them with the correcs test

equipment. L e Ce
v C w IR o —_— L
. . Criterion-Referenced Measure: ; The student will be tested to measure his .
.« . abilityto—troubleshoot ampli.fiers with the corxrect test equipment. He -
oo will take a writtep test to measure .his capabilities to at least 80, percent
accurdcy. He is allowed to repeat until he achieves personal goal beyond"‘
instructor's geal.’ ., . . -
, W, . . .t : o -
R < - . : - . —
. . . Performance Gufde: - T - LD R - R
l.\uarmoniCé v : * * N ‘s -t . T s P
2. Wave forms . '\ v N
A, Square wave T .. Lo .
B, Sawtooth waves YN T . .

v . "C. -Peaked waves € ' ' . -
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\/< . " * ’:'2;-5 I.% + .
g ar N . =, ,
S3 % . )
* 3, Distortion - % :, , \ )
. A. Freguency disfortion P . e
- B. Phase distor@ion - . .
C. Amplitude diﬁtorcg ot A .
D. Crossover dimtortion ! . § %
4, Controls LA . } ‘
A. Volune A LT, .
.B. Tome"- ol ) '
5. ' Loudspeakers o - , - . o
- A. Dynamic . ) . '-
: B. Electrodynamiq L . . :
6. Power amplifiers' | ° * L. v
A. Class A single’ ended o ) B . .
B. Class B power: amp * . .
N C. Push-pull amp , . . . )
-*7. Phase inverters «:
' "'A. Cascade ’ . - . X
. B: Cathode follower . *° . .. L .
.. 8 "Radio frequeitcy anplifiers ’ ¥
4. Noise figure ‘5.0 | . . .o
B. -Power gainm L SN
N " C. ~Crosg modulation’ . T < ¢ ~
9 . Intermediate frequedcy amplifiers . - ) A
A, Video amplifiers . . N ? ¢
B.. Hi-fi amplifiers : )
./ (1) Typical amplifier
/ (2) Operation, - . \ -~
0. Troubleshooting the hi—fi amplifier and other amps
.- N ;
Task 34: Osciljators ' s . S
S * L. I . ) .
Performance 0 _'jective: s '
With ‘the material ytqvidg,d, the student will demonstrate tank circuit
oscillations, and types of osci’Ilatots for Einggoldal and nonginugoidal
circuits. \ N . .

3 7. . . . . - . .. .
Criterion-Referenced Measure: Eighty percent accuracy must be achieved by
,student on tests (written, ptactical) selected by the instructor. He.may

‘ repeat unt.il he achieves personal goal beyond instructor's goal.
Performance Guide: _ . ) o

N - s ’ - . - - F

.1. Inttoduction to-oscillators' - .

©\ 2, Tank tircuit oscillations T T IR it
3. Types of sinusoidal oscillators - '
" ¢ &/ Hartley oscillators ’
. B. Armsttong oscillators . . .
C. Colpitts oscillators ) ) .
B D. Crystal‘ oscillatots . . .
: . - .




4, _ Types of nonsinusoidal oscillators ) A -
* (" A. Plate coupled multivibrators ' . .

. . B. Cathode coupled multivibrators . .
€.. Monostable multivibrators . ' .
D. Bistqble multivibraters - .

.5. Use of dscillators

" .
Task 35: Application of Oscjillators
. ) ¢ A .

- . R KA

- Performance Objectives: . .

Given any schematic, oscillator, voltmeter, ohmmeter, oscilloscope,
frequency counter and a standard todl kit, the learner is to, without
. aid-of refemences: ‘! .o . “F

. Draw the schematic of the following types of oscillators: Armstrong,

L
.. " *"" °._ Hartley, Colpitts, TPTG, Crystal and Multivibrator.
. 2. Determine deviation-from reference voltages and resistances.
‘3. Determine if oscillator is functioning. -
L r 4.

Record. voltages, resistances, frequencies and wave shape data. .
. . . .

Criterion-Referenced Measure: The learner is to complete schematic \drawings
and explanations within two hours to a minimal standard of 80 pexceht
' accuracy. He is allowed to repeat until he achieves personal goal b yond
instructor's goal.\ L
. .

L]

o
gt

Task 36: "Transmitter Circdits

Performance Objective' - .

sﬁfuevef,;hfrfo With . the material,provided, the student will show the baBic transmittdr,.
buffer amp, transmitter amplifiers, frequency multipliers, and trans-
mitter output. ' .

. F] .“w
Criterion-Referenceéd Measure: }The student will be tested to meaSure his
understanding, of transmitter theoxy with written tests, oral drills, and
.¢class disc¢ussion. ‘He must be‘able to obtain at least 80 percent accuragy
on these tests. He is allowed to repeat until, he achieves personal goal
beyond instructor‘s goal,

" Performance Guidé: - o CLn s

Basic transmitter L
Block diagram of a .typical transmitter . i .
Buffer ampliffer . . .
Frequency multipliers ° ..

SN
L] ., ¢ ‘.




’_,/
V. : :
A . ¢ d
A. Fixed bias * 4
B. $Self bias .
C: Cathode bias . . ) : . -
\ 7. Transmitter .output . o
' - 8, Transmitter tuning v
. 9. Antenna tuning and coupling ) ( o
10, Transmitter and antenna tuning procedutes : . ’
11. - Neutralization and parasitic suppression | ' ot

. ' 12, Transmitter<keying

‘s

Task 37: Modulatfon Systems

Performance Objective: ', P

~

\ . ]

"With the'materswl provided, the, student will illus:rate mod }
principles, :My will be-used in. the transmitter syst

J
!
~a .
!

en

- . 3 . .
< ’ o i

Criterion-Referenced Measure: The s::ydi?wﬂl be tested to measure his, . .

ability to at least 80 percent accur n modulation systems, He is - . K

allowed to’ rep’eat‘ tintil he achieves personal goal beyond instructor s goal.

. . . . ~

Performance Guide: TS

oy ;\-' S x:: ' ﬁ:’; '7 ,
1. Modulated wave componeénts  ._, N , R
2. Amplitude modulation I -

- ' ' A. -Power relations and modulation percentage
3. Frequency modulation .
A. Carrier rest ’ '
B. Freguency déviation . :
C. Carrier swing T :
D. Percemt modulation

‘\‘; E. Moddlation index 0
. ** - 4, Amplitudé modulation circuits . )
A. Input circuit mddulation . . . a
A ~ B. Output circuit modulation . -
5. Frequency modulation, methods .. . = J
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Task 38: Antennas and Transmission Linés .
< ) ]
Performance Objective: . -~ 7]
| ' With the material provided, the student will illustrate the fundamental e
principles of antenna theory, and how it will be used in the transmitter .
BYStem. - * . X
/
Criterion-Referenced Measure: The student will be tested to measurg'his
ability to 80 percent accuracy on the theory of antenna and transmission ¢ '
lines. He may repeat until he achieves personmal goal beyond instructor's v
goal. » . .
. ;— * - i‘
Performance Guide: . . A ) ,
= 1, Fundamental principles - 2 . g
« 2, Electric field .
- 3. Magnetic field = "
* . &4, Basic considerations ) . - _ . \f’_{
5. Electrical length . ¢ CN s >
“ 6. Radiation resistamce - ' - v ; . .
7. Input impedance . - . L y
8. Antenna tunipg ] L
9, °Polarization and radiation “ ’
10. Basic antennas -0 e . : : . B o
~ A, Marconi antenna . ¢ IR
B./ Hertz antenna ¢ £ -
.11. Transmission lines . i 5 : .
J2. ' Characteristic impedance i . v
- 13. Types of lines - - 2 -
o - - A, Nonresonant lines : .
© B. ReSonant lines . 7 - : , ——
. 14, Impedante matching * > : 9
T o . —_ ¢ Looe s
Task 39: A Typical Tranmsmitter Y - - . X
. E 4

k4 . »
Performance Objective:. . T e

..

o <
] -

With the material provided, the
description, tuning procedures,” and troubleshooting of a typical
-~ transnitter. . ; . e . -
. ) P

- -

. > -~
student will illustrate -general circui}x;

N
~.




E t. ¢ ’ . « )
. ‘ o . *
l :\ Criterion-Referenced Measure: The studw‘ will ‘be tested on the typic;al'éaﬁ-' ‘ .
.- mitter to measure his application of the theory of transmitters to 80 percent
accuracy. He is allowed to repeat until he achieves personal ‘goal beyond -

:Lpstrnctor s goal. He will also be given a troubleshooting test to repair
- .8 typical transmitter system. It will be up to the in:tructor to decide the . )
’ level he must obtain on troubleshooting. Jo- . T

. "vr,___
V3 \ Y . - 4 P
Performance Guﬁ‘:ﬂ ) ) ] . / AR N
- Ve - "
. 1. Block diagram of a typical transmitter o ' . St
‘2. Tuning procedure : , Je o ) .
3. Troublehooting the MOPA transmitter- ) ’ -
. N N a
. ~ . L ' .
S Task 40: Receiver Introduction’ . “ot > oL e )
. .. . . v - -
. [ -~ .. -
Performance Objective: ' , LN
.., . ~ — o
> " 4 ¢ -
- . With the material provided, thé student will demonstrate basic receiver ’

b ) *  theory, and receiver antennasg. - -
' : F 3 O U ~ 4
\_, o . : - : L . ) . } Y :

< \oos . ) ] ) A . : S
~ ‘ Criterion—Refetenced Measure: The student "will be tested (written, practical‘) MR S
.to measure his application of receiver theory to at least 80 percent accuracy., T
. He is aIIOWed to repeat until he achieves personal 3oal beyond inst:ructor s _ - !
.J 80810 < ) I o ~ ) A . - . —
N <2 . ~ ) ¢ " g ) .. -
\/ :\ e /./ i{. )

. “ A Performahce Guide: ~ R /’ R ‘ \" =
L . 1. " Receiver consiiier:t}o;xi._/ . ) . . .o,
. " A. Sensitivity A L G~ T

: B. Signal to noise ratio ) : . . o Tl 7t
e T Selectivity A [ i,
cL R D. Stability . o%( Lot N~
P E. Fidelity Ty - s ’ i
Yo o 2. ceiver requiremeﬁ‘s t o :
N . \ o .
a : on seled ogor tuner ~ - ,
‘\ CO‘ catfon i A * ' -t
e D.” Demodula detector . . .
iy o *E. AF ampl . )
TR AN - F. Reproducer < o . 2
Mt \;\ o330 Reception N ~"~'§"~2’2 P
S . > ” o
. : , . : ) PR < T "
B - ) i . S S A . . e
<0 . ' I e .o~
- S b 2. v NN - . - « .
o N 7. Receiver-gnteanas ) : ' .o o
; ~ = 8. Wave tra& : o C .- ) o
X . . o » ~. : . . « o7 .
S, N, ' s
[y - . -~ i to . . - ,
31 : ;'3'? '." - -
. . o et
* ’ N - : A .
\ . N 1
40 Lo ~ S
3 R 1. . .
Lo . " , R
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. e 8.

~-the - learner is to: - . T,

SN
ic, d superheterodyne receiver, voltneter, ohmmeter
L generator, signal tracey and a standard se\o{ too

\
* Given a sch
cil}oscope, s8i
earner is to:

\ L .
. . Define wave ropagadon and basic types of a.ntennas.
2. Identify and\differentiate between tuned circuits.
\) Draw a block Yiagram of any superheterodyfie receiver.
4, Record Voltagks and resistances for ail sections using any super-
-
- 60

-~

h&eerodyne receiver. . L.
X:;ify-eligm t -of receiver. . - ‘
e.a chart for tube-type receivers showing tpbe type,
defects and quality.. T
7. localize defect to single section when given a superheterodyne
eceiver with a mglfunction.
Replace defective components go that receiver: performs to satisfac—
tion of instxuctor. -~ ‘

"J /' . ‘,_ ]

Cri‘terion—Referenced -Heasur‘e* The learmer is tq complete §efinitions, identi-

fugction,

>

fications d block diagrams within two hoyrs to 80 percentkaccuracy. He will
be allowet o repeat. (mtil he achieves personal goal beyond instructor’s goal. <
- R *
: y‘ ’ * ) s . 0 \
Task 42: 'Business Procedures’, L., .. * \
I B - . ) A} [ . K ¥ - . , N . '
> . . . c - »
» TA, : . v - .y R
Perfomance Objectives. N . o B . \,e
H \ .

LYY
{ronment, a customer, a defective,‘houie “entertain- - \

« Giyen a service shop
service orders “and invo

tent unit, methods of finan’ciug,\display area,

o

,X ' .
1. Greet tHe sustomer, advise and converse.in a friendly courteous

Provide an estimate of: repairs using ghop format. .
- Complete the following ‘to the gatisfaction of the instructor: service .

order, set identification, invoicing and billing.,  ° .

List’ the methods of findncing’available to the customer and the
o, differences between them. .
Set up a display of ‘home entertaimment products.

6. List thesgdvantages and d.isadvantages of \the methods af qdvertisiﬁg
+  at the disposal of the\service shop.. .

e . 'y

The iearner isito conplete ‘the listings within ',
hop standards. Dcficiencies

. E

. U

Criterion~-Referenced Measure:
ohe .hour., Remaining objectives must me
us; be corrected for learner to recéiv credit.

- ,,,ﬁ,u.w!‘,:, §




|
[ 4
t' . o T 43: * T&t Instruzents ’
- /4 - 1]
| \ : .
} ' Perfo ce Objectives: .o .
Sl N . B . BB N 7 - . . L
- - "Gil\ safety rules, basic test instruments, signal tracer, frequency’ = . ’
v counter, post-marker and sweep generator, vectorscope stéreo genexator, h . )
N \har;nonic and distortion analyzer, B & K analyzex'“"oscilloscopé signal . .
. gepérator and learmer perception, the learner is to: ) . ) U
- \b
. 1. "Write in outline form the operating instructions for equipment’
s issped and safety preoautions and hazards associated with each piece
- of equipment. . \
“ 2. List the malfunctions which can be determined with the sénses of
. ~touch smell 'sight, hearing.and taste,
_ . ‘ . < B - A < i
. Criterion-Referenced Measure:. The legrmer is to complete outline and Tisting
to satisfaction of instructor. The learnmer is to operaté each piece of .
equipment in safe and accurate mannet to the satisfaction of the instructor. )
Deficiencies tust.be corrected to receive credit.
! ' ° ' = . / - #n s//'
.+« Task 44: Amplifiers L Cet . s
. - * . . A
. » o, . s ) ‘ - ~ - -
. Performance ObjectiveS' - - ;
. e . Given safety procedures, test instruments, any home entertaimoent Eudio
. system (stereo amp, tape player, etc. ) and a standard tool kit, the r°,
- . is to: . . s .
( . . "
N o 1 Outline in writigg the s,afety procedures required to use instruments )
. e on- system to_be repaired. . .
.. 2, Draw or complete programzed block diagram of System under analysis,
* « + / 3., Identify types of transducerg ysed. <y
s .Y _. . . 4. Label and.explain function of each congrpl. : T
” .+5. Discriminate between preamplifiers, voltage ‘nplifiers, current
. " atiplifiers and power amplifiers. - . e e .
, 6. Write outline of troubleshooting procedure prior to actual trouble-'- )
. *shooting.. {
. 7. Identify any obvigus defect or indication of defect (use senses) '
" 7 ) 8. Isolaté.defect to particular section d##block diagram. .
- "9, Replace defective components in section. Y .
vt 10. 3Be thorough so that unit under analysis will function to the satig~ = |
) . faction of instructor. . . . .
- \ te . N v ¢ . <

- Criterion—Refersenced Meagure: Tﬁe learner mugt complete outline,'drawing ! .
. ide\ttifications to satisfaction of instructor. Operation of equipment and ¥ * :
trot leshooting of systeh under analysis must be to satisfat‘.tion of instructor,




\\

A

Task 45: TRF Receiver Circuits

N ¢
- Performance Objective:

{
1
P
s .

L] . \ .
‘¥Vith the material provided, the student will demonstrate TRF receivers

and their circuits. &
\ ’ "\
. \
/\/‘ N N L. \ .
' Criterion-Referenced Measure: The student will be tested \;o measure his
*application of TRF receiver theory to at least 80 percent accuracy. He is
allowed to repeat until he achieves personal goal beyond instructor’s goal.
He will also take a performance test to make certain thal\he can find the'
c trouble on a TRF réceiver, ard that he ‘can’use all the tes -equipment in the
troubleshooting procedures. - - .
*  Performance Guide: o . .
. € . .
1. Block diagran of the TEF . . .
. 2. Ganged tuning - . %
3. Alignment ) - . \
4. Trimmers . *\
5. Hetrodyne action " . .
6. ,Heterodyne detection ) A
. 7. Beat frequency gscillator ) -
8. Frejuency measurement . St T '
9. Audio frequency detection . . :
* 10. Electron tube detection ' - \
! A. Diode detection . . 3
" B. - Grid leak detection ) . . Vet
+ €. Plate detpctor . < o ) \
*>11. Controls - : L ' ) 4
¥ ¢, 12. Troubleshooting the TRF receiver - Lo ) S \
_ e - I < - . . - . _.,*'__,:.T . . ;‘
. Tagk 46: ' Superheterodynme Receivers . © .. - T
L) . . ' . .. ~ L ]
- - . “ . . . \
e . _ R A \
« Perfermance Objective: 2 LN k

A . . v - ’ i * \
p

-* Given safety procedures, est -instnmen&'sﬁ, _a;i'- AM/FK, &N or FM-super-

heterodyne receiver and a -standard tool kit, the iehrner must: .
: e . . A R .
1. Identify aVailable technical-data, draw a block d{agram,df the
. - . receiver and ‘identify all controls and their funetion., .
2. Explain how eath section of the receiver works. . =

3. Write an’analysis in outline form ‘indicatifg troubléshodting °*,
< protedure. -~ I .. P LT
4. Identify any -obvidus ‘defect or' ipdichtion of defect {use senses).
5.- Isolate defect to single Bection of block diagran. Y
6. Replace defective tomponent(s). ; PO v
7. ' Be thorough so that unit under dnalyeis will function to the sat-

- isfactidn of 'instructor. ST ‘- . :

Y R by . R

¢ - 3

v

» . -, . 1) x
. r! h - * - - . ~ - -
« Y B » - B
o -~ AR 3.4 . ‘ . Q-
SR «» ole ¢ . -
- & ' ) i .“ ¢ 3 * . b .
\* .t . ) . . * A ., .
. «
s M - 4,
+* i) > -
3 L
B . . e . '{1:, . v,
- LA | L . ’ - N 7, - »
b - XY : s o, Tt ame .
~ ? < » \i" « - t

o3
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- P - . i
» L * -t i
i ) ) - ¥ . ) ) '. E ’ - ]
Criterion-Referenced Measure: The learner myst caupie tline, drawings,
. identifications to satisfaction of instructor. Operation o equipment and
trodbleshooting of unit nnder analysia must be to satiafaction of instructor.-
.Deficiencies ‘must be corrécted to, receive credit. : .
yumipniet Sna It ) . =~ . . '-—A,'_f—;' T . T 27
\ » . r . . A . . » -
~ ) - ‘.
) \ - . . v ’-
) ~ . - . " -

OPPORTUNITIES AFTER COMPLETION OF PHASE WO BASIC ELECTEUNT@S

\ .. . FOR HIGH STHOOL STDDENTS g .
: - " \I © - RADIO REPAMN ' o
. Job Description: B = . }

Troubleshooter, radio repairs, radio receivers, phonographs, recorders and ©
-other electronic audio 2quipment. Uses circdit diagrams, tebt wiring,
tubes, resistors and other parts, electronic test equipment, such as volt-
meters and oscilloscopes to locate ‘defects and” replace defective parts.

- Using handtools, solders loose connections with soldering iron. Computes
charges for labor and materials. ‘May be designated according to type of
radio repaired as automobile radioman, radio repairman, domestic.
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Task 47. Monochrome v Receivers -
LY ’
’ 4 ‘ : :

.. P ormance Gjectives. . ’ .

~Given safety procedures, test instruments, monochréome TV -receivers, and -

) \\tandard tool kit, the learner must: T . g -
. . - 3

: : 1\. *Identify svailable technical data, draw a block diagram, or .usc
" block.diagram format, identify tube used in each section and ,
kv - identify all controls and their functiomg. -
< ‘ Explain how dach seotion of the receiver works. —--
3., _erfte Ao outline form an analysis indicating troubleshooting procedure
;- prior to: actual repair. P

e .

. - 4. Identify any ohvious ‘defect or: .indiodtj;on of defect (use senses‘)

v 5¢ isglate defect t¢ single .section of’ block diagram. . . ,
. T Y6 Replace defective' component (8)~ - ! .
L \ 7. Be nhorough sor ﬁhst unit under analysis must function to satisfaction
. ) ) of instructor. - ‘ . : »- .

- PR Y . N . « . [N

Criterion-Reierenced Measuret? The leayner st complete outline, dravings, -
and identificationms to satisfaction of instructor. Opera.tion of equipment L.
and troubleshooting of unit under analysis must be to satisfaction o£ instruc-’
tor. Deficiencies must be corrected to receive credit.

-

R IR p
. / . L L S e,
Task 48: The Television System - . L, - a7
. . ) » M - <
M . . »

« LYt

b . * N
)y Performance Objective:

Al
R system. . < . .‘ s .t \\ . ’;

T - ‘ 4 “ . . - " fa T
I - - . . . s L . -
o o .""’;‘, c T e - M - - " - - et v -t
. Criterion-Beferenced Measure: The student will be tested to n‘mloe sure tha"t he'
. * - can outiipey to at least B85 perceat accuracys the bagie TV system. He is ‘-
allowed to repeat until he.achieves personal goal beyond instructor s goah
. ’ L4 = Lt N . 3 . ] b .. i .. . ‘.- \o _ -
> - ) S v 4 e . o’ )
. - =Perforpance Guide: \ . B T LS .
o o 1. Picture elements . ' SRR o e o
o IO 2. ’h'ansmitting and receiving pic:ure information Y L S e
- ;. 3 Scanning - * D
- .* - 4, Motion pictutes - o v o i
P ‘-.'5, ! Frame and field frequencies . T RENCERRP
s Y s Vertical and horizontaL fnequencies . T N
0, . -~ . 7 Synchronization ‘. . ) - . R e D
" . 7.8 -Picture qualities: . . AT P N
T 9. .+Television channelg . LT L LT
"'. Lot 10. The associated FM sound signal A C e
oo “. 11.° Color televidion: S, o . . .
Ce b - 12.. Standards of transmission e S . N o, . -
¢ s . . - . o
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Task 49: TV Receivers e '
. —// . .« < .
] _Performance Gbjectives? . . e .
o o With the matexrial inr'ovided the student must: ‘ ‘."'
. . J . -
<. : 1. Demonstrate basic block- diag;:ams of TV receivers. - ‘
e T .+ 2, Tllustrate hbw to isolate’ trouble in a’' IV receiver to a sp.ecific
, ) ) . blotk in the receiver. . . . . ,
' - s * ! . ’ . . ’

. Criterion—kefereﬁced Measure: The studeut vil]: he required to localize a
trouble. on a‘black and.white TV. He must obtain 100-perceat accuracy “if he

LA -1 jb\o\ go any fm:ther inthis phase of bis traintmg.”” -« . | L
) i .. . {_~ R l ) ) . - ) . - ) .‘ a . :’ ."‘
. . Perfomance uide. '-' ) . s . T *
P I, A 4 S - ’ . . ‘Y =
. 1. Re ock diagrafs. [ o S -
T Y .2, circuits: - _ L - ot e A
St 3. Sound ‘take-off, | .- T e Ty e e
= - 4. Fenctidns ‘of ‘the recejver’ circuits P
.. . 3. Receiver operating controls T AP o e
.« : 6. ZLocalizing troubles to & recelver section L Ser e
N . 7¢- Multiple troubles . . v, v ‘ R
.. 8. Monitor rectivers - ' " oLl
. N . SR . . .
. . ’ A . . . . ' v A LN ' s
:‘\ ¢ * T . ! ’ v v, o - T N \ N g
- . . ¢ . . - "R . W e a. LN L} . R ’ R
YN .. Task 50* TV Power Supply - - -l " v . 3 .
-, — - . * . - PR =, . * oy, M
- . Perfor;nance ObjectiVE. S, . . » ; . )
bl - r (. ~ [ N
H’ith ‘the material provi&e , t.he st.udeqt will demonstra;u":N power supplies .
: « and how to-repair then. - s .~_, Nl R
P S I P A . b B ¢ P S A
‘, N ) , - o . n N ) :. L d .
. U DR M ""‘ P . N - * L ) o ; ‘e - .
+. .. Criterion-Referenced Measuxe: The student vill ‘bé tedted to measure Ris
-analysis of thée. TV power supp an¥®. how to troubleshodt them. He must obta:Ln
3 " at leaat 85 rexrcent accuracy. He is allowed tq Yepeat until he; éch;leves .
1°, K
-y ) s pe;sonal goaJ. ycnd instruct r's goal. 5. ._"
) . 2t 3 .". N . LI N T -~ .. » _ " ‘,“ ‘

RS -Peffomance Guide' ’ N T .. . " R e
. v . ) ‘.- - - ~ ¢ ’ ‘_‘ . o .
X i ~i, Full wave rectifie PR - . T & . ,; .
- R . 2., DG vo}teg_e polatities . - * ot . .. %t R
. . .. 3. Heatdrircuits . - - . e e
v ien w0 Ayt Voltage: [ : 2T .. % v . .

M, .5, Transforme low voltage, power supply e e T e S,
. ":‘,. ' 6., Stacked low voltaje circuite - - o PR 3
c 6‘1._*5 et 7. High‘vpltage sipplies - L

R 1S High, vo‘ltage safety precautions ‘ ) : o . ; N
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9. High voltage troubles " '
: 10. Trouble in the low voltage supply- A ‘ <
11. Hum in the low voltage supply R
— - 12, fl‘roubleshooting " : -l e
. ' ' - ", . i . , . »
Task 51: Composite Video Signal . T
. .' 4
Perfomance 04'Lective. . )

[}

With the material, provided, the student will jllustrate what the composite
\ video signal contains and hos'r it is used in the TV system.

¢

. ) - . .
Criterion-Referesced Measuré: The student ¥ill be tested (written, practieal)
} to measure his progréss to at least 85 perceat on the material covered in the
. . composite video s He is allowed to repeat unt.il he achieves personél
goal beyond instructor 8 goal. .

" Performance Gu:_lde‘.’ N -

1. .Construction of the composite video signal :
2. Picture information add'the video signal .
e . 3. Video frequepcy and picture information’
- .4, Maximm number of picture elenents

;7 5. .Test patterns
T ! 6. DC components of the video signal . )
N L , . .. \ . . " .

. . Task. 523 Picture Tubes gcatﬁode ray tubes) e ,
4’ b Perfomance Objective. ‘

A _With the material provided, the student wil’I. illustrate the different .
B e types of picture tubes used in the modern black and white IV receivers ,
Lot in use today. S e )

. - . P &

L , / *
R . v S i // ) RN " .
. Criterfon-Referenced Measure: The student will{be tested to measure his

..~ applicatiofi of the theory of picture tubes, their bperation and safety-

ot precautions. He must achieve at least 85 percent, ‘accuracy. He is allowed
b3 i to repeat until he achieves personal goal beyond 1nstructor s goal.
Tl e ~ e et s
Y M Perfomance Guide' - . e e, ‘
* . . .T ©vee ™ a hd ‘_.‘ . - LoTe _"
St “ L. Deflection, foeusing, and centéring ' .
T 2. The. luminescent screen. - KT
; "'.'.; . 3. 'Types of tubes v, P SRR
£ 0+ %+ 4.y The electron bean R ST .
-,-, L] . . . . '. - . .
s . 38 . -
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/ 5 . .. R . ‘ ,. \- " i\ - . . .r \ K
. . ’ ,: . ‘ ) * . ‘ . . ,,: "S( . N ) .
o 5. Focusing the electron beam - e ~ v . )
. A, BRlectrostatic ‘ . R . v ‘o .
B. Magnetic, o .
. 7 6._ Picture tube _precautjons S e e 't ,) R o
e 7. Picture tube troubles 3. vt o
) ) ) . “aa e
. ' . R L
. ' Task 53: The RF Tuner °, ' s ) R :‘:
~ - - * : LY »
. \
‘ . - ] . . .-- “ (1“ !‘ - Ty
Performance Objective: . ) ', - ?i N T
-, ‘..; . i .'-‘
. s - With tlie material provided the student wi],l $#1lustrate how the RF,t:tmér
s - functiens and its place in the TV system. .
_ ’ . . . 8“: Q"\. »
- : . ] . N ) . ‘ ’3' . B
L] - . i N
Criterion-Referénced ‘Meagure: The student WilY"be tested to measure his . *, a'i
application to at least 85 percent accuracy on the operation and use of. oot
- RF tuner. He is glloweéd to repeat until he achieves,,persgnal goal beyon
Lt " instructor! 8 goal. > .- ) ' . :
] - ; o v e Ll
L) . ’ - ’ ; A‘. . : .‘. )“ ‘. -~ -‘ -
L Performance ‘Guide: . . . - A . A
R - - : ’ ' 4 . ) ) ""N .
) 1. Operation of the RF tuner & - " ' - < T
¢ 2.. The RF amplifier stage Vios e , . Toaee
3. RF amplifier, circuits e oW,
» 4. The mixer stage - . C e . : T e
. . 5. The local’oscillator ) " v A - BRI
6. RF alignment - . L
7. Conversion methods for UHF channels - et
8, Types of RF tuner circuits ) T Ca LS
9. DUHF tuner circuits e o . . o .
- 10, Wireless remote control . . . R T
11.: Receiver noise" . R T
S 12, "Troubles in RFtuners (VHF ‘and ’UHF) L T e
. . . . ’ % 7 e 1 ~‘ 2 v
« ., ° Task 54 Picture IF Amplifier : ’ IR R
: — == . .o, . . -
*‘u .« , 3 ) v . . ‘.' 3 ‘..
b Performance Objective: : . R .
With the”_m\terial provided,. the student will demonstrate the picture IF ”’, '.{ .
‘v, | and its circuits. and place: in the TV system.® - .- T EE
4 - A * - . N t. "’:!A\
. v .. > ) M M ’ . ¢
<t . - - e . ‘ © N
3 ' . 2 - . - 3
) . Criterion-Referenced Meagsure: The student will be tested to measure his PO
L .- * analysis of IF amplifiers operationm, how to troubleshoot them and their . YIS
' LI roll in the TV system. The student must achieve 85 percent accuracy. ; e .
. He is allcmed to repeat until he achieves personal goal beyond instructor's, L.
< goal. ) . .t .
R N N » N . §e .
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.t Performance Guide: ) ‘ . / -
- 1. Picture IF response , _ -
" —". . 2. The intermediate frequency "~ ° - . o T
3, IF amplification : - S
. . 4. -Double~tuned IF amplifiers . . LT .,
. 5.’ Single-tuned IF amplifiers : ) . g g
- +6. Stagger-tuned IF ampYifiers . -
) 7. Wave traps " - N . - T :
8. Picture IRshmplifiers- - . - T o T
. 9. Solid state'IF amplifiers . )
10. Troubles.in the IF_-s_tages . . .
. . -l * . : ! \ ! e e < ’
Task 55: *Video Detector - Lo N - . . .
- Berformance Objective: ‘ L . . a
- . - - Y -
’ With the material provided,” the studeft will illustrate the video detector,
. its operation, how to repair video detector troubles, and how it will.be
7 used in the IV system. L ) . : .o .
P ' oL . > °
. * 1 4 ' - ’ ) ) N * . “
. Criterion-Referended Measyret The student will be tested to measure his .

ability to repair detector tircuits and his analysis ‘of the theory of detector
" circuits. He must achieve 85. percent accuraey. He is allowed to repeat until

- he achieves personal goal beyond instructor's géal. S
. N ey . .. ) / _.\
' d o - i . »
. ’ ) . . . . . N / R . . [ . ! :
.9 Performance Gui«}e: : ) . /";’ ‘o ) K \ .
. 1. Detection T .. . . . ’ ' ) ' \\_ e ‘\\ .
- 2. Detector polarity ) S -
— - 7%t 3."¥1ideo detéctor snd load-fesistance S , - R
" © 4. Video .detector filter . . : ; :
. 5. Detector diodes
6. Video detector circuits . ',
* 7. Functiqns of the composite.video signal .
. « Detecting the 4.5 MC :!.nterc&rrier gignal - . . R
© . 9. Troéubles id the detector ) . .
8] ; . s. - A - ‘Q-.,
- . Task 56: .-Video Amplification _
. " . . ) . - ¢ - . '( .
Performance Objective: N & oo "
g < . X . . .
3 “ -With the material providdd; the stud'ent will demonstrate video. amplifica-,
—~ . tion, repairs, operation,\and, how they are used in, the TV system. .
* T e . .
- A
~ ' .ot ! ‘ .') - ‘ ‘ — 7
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’L" "‘ - 5._ 4 . . . ‘ . )
N C:iterion—Refe:enced Measure: The student will be tested to meadire his ability

O to repair tyoubles

“in’ the video amplifier circuits, and his analyais of the
- . . operation of, video amplifierg. .

.. . " Performance Guide: i .

) 1.
2.0

* 3.

L 4.

N ‘ . 50

N - 6.
[ 3 7.

. o 9.

0.
11.

4 S — “8. '

. ?
The video signal and picPure information
Pplarity of‘the video signal .
Amplification of the video signdl

A
Mdnual contrasdt control
Video frequencies
Frequéncy distorgion
Phase distortion
Frequency response- of the video amplifiet

S

"Video amplifier circuits -

Solid state video amplifier circuits .
Troubles in .the video amplifier.* .

.
4
.

e

vl b Task 57: Automatic Gain Control 7 C e

-~ N

3 Pegformance Objective. .. T

. ’ With th material provided‘ the student will illustrate.autémacic
gain control’ circuit operation, and how to repair defective circuif:s.

- N .
« %y . . . * . . i
. . N - . -’
. f A
.
14 ~
» ‘ e N > ..
. . .

. Griterion-Referenced Measure: The student will be tested to measure his abllity
. . to repair AGC circuits, their operation, and how they are used in the TV system.
ﬂe must achieve at.least 85 percent accuracy. He is allowed to repeat untii
. " he achieves nersonal goal beyond instructorl!s godi. e )

[ 4

~
-~ - - - [ — .- J—

Perfornmance Guide:", . e

How the AGC bias control ‘gada.
Advantages of AGC for picture signal
AGC circuits for picture signal

"~ 4. Keyed AGC circuit .
. N ' " 5.- AGC level adjustment
- 6. AGC troubles ) .0
:; Task 58: SyncgSeparation
. Petformance Objective. f

With the material provided, the student will {1lustrate gync separation

circuits, and how to repair defective circuits.

.
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e o N\ - ) L
Criterion-Referenced Measure: The student will be tested to measure his ability
to repair sync troubles, and his analysgis of sync circuits to at least 85 per-
cent “atcuracy. He.is'allowed to repeat until he achigxaai?ersonal goal beyond
instructor's goal. ' : .

. ~

. -
LY

A Y
Performance Guide: . o,
,~ 1. Vertical qynchrpnizagtbd of the picture b (
.. 2. Horizontal synchronizition of the picture -

3. Separation of the Bync. from the videp signal
4, Ihtegrgsion of the-vertical sync’

5. Noise imthe sync " .
6. Sync circults \ . . . . _ - A
- 70 Sync and blankipg bars on the screen T «
8. Troubles in the Sywc)
\ e / » .
Task 59:. Vertical Deflection Cifcuits s
—_— . - .

.

. > . J - .
= With the.material provided, th\ student will illustrate vertical deflec-

tion circuits, and how to Eepai‘ defective cirquitsw\\\\\\\\ C

Performance Objectives:

‘ \. . d
~ +~ A .

g o \

- Criterion-Referenced Measure: - The studé t will be tested to measure his ability

to repair defective vertical deflection dircuits, and h;s“dhalysis of the
theory to at least 85 percent accuracy. He is allowed to repeat until he,
achieves persomal goal beyond instructor's )

i .

e - v

Performance Guide:
) RS

1. Triode vertical output stage
2. Vertical output transformers
3. Vertical linearity

4. Internal vertical blanking. .
5. .Vertical deflection circuit with blocking oscillator
6. Combined vertical osc and output circuit ’
7
8

.. Solid state vertical deflection circuits
. Vertical deflection troubles -

Task 60: Horizontal Deflection Circuits *
- . L e .

Performance Objective: . v -

- - 3

With the material proyidéd,-the-ﬁ:udent will illustrate hgw tq repair’

horizontal deflection of circuits, and how they are used in the TV - .
systen., e L . .

-
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Criterion-Referenced Measure: "The student will be tested to measure his abiidty
to repair defective horizontal circuits, and his analysis of the circuits to at
least 85 percent. He is allowed to repeat until he achieves. personal ‘'goal beyond

instructor's goal. N |
|~ N Vannd % - L . R

Performarice Guide: o ‘ ) _,-[\\
1. TFunctions of the horizontal outpit stage = - L
2. Horizontal amplifier stage ' s R
3. .Damping in the horizontal owjput circuit N
4. Horizontal scanning and:damping i
5. Boosted B voltage . .
6. Flyback high voItage LA . ‘
7. Horizontal deflection circuits o - e
8. Deflection yokek, : >

© 9. Solid state horizontal deflection circuits
10. Troubles in the horizontal deflection circuits

- 4/ . ..

.

Task 61: Horizontal ‘AFC Circuits £

3]

PerformanceIObjective:

- ~ .

.

| — ' With the material provided, the student will illpstrate how to repair, .
and how the horizontal AFC is used in the TV system. -

. N .o "
. -
~N

- v
~

?

“criterion-Referenced. Measure. 'The.student will be tested to measure his ability
. tq.tepair AFC circuits,” and analyte the operation of the circuits. He must
\}\\\\ . achieve ‘at least 85 perceqt “accuraty. He is allowed to repeat until ﬁe'achieves

‘personal, goal beyond\inszfuctor s goal. . “\
N s : s P B . -,
Performance Guide: - ; ’ \
- 1.. AFC requirements . N

2. Push-pull discriminator ) T
3. Circuit of nmultivibrator controlled by sync discriminator
4. Single ended sync discriminator \

5. DC control tube . - . . s A
6. Sine wave-oscillator with reactance tube s
7. Hold-in rahge and pull-in range .
g. Filtering the DC control voltage
9. Phasing between horizontal blanking and flyback
10. Troubles ip the AFC

»

€.
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Task 62: The FM Sound System -

~ : { _ ‘ :
. Performance Obj;::;;éé;‘ RN ‘ .

- . Wwith the material provided, the student will:

.

1. Illustrate the FM sound gystem emgioyed in the TV system.
2. Analyze the theory and how to repair defective sound circuits.

" Criterion-Referenced Measu;e? The student will be tested to measure his
dnalysis of and ability td repair defective sound circuits. He must achieve
. 85 percent ag:acy. He is allpwed to repeét until he achieves personal goal
- beyond imstrucder's goal.. ¢ ) - .

]

Performance Guide: ~

\1; Definition of FM terps . N N

3. -Advantages of FM ~ . .

4. Pretemphasis and de-emphasis -
- . Receiver requirements for apnd FM signal
6. Complete gound IF cdrcui
. 7. Detection af the FM 8igna
~ 8. The limiter . .
- Complete, sound circuit

. 10. Treybles in the soﬁn&‘cigsgiih
L~ X N . ~ >
. - N ~ , . ‘

-
Y-

.*  Task'63: Receiver Servicing .
. N T . .t - 3
< T~ h N : e~
, Performance Objective: R

With the material provided, the student will demomstrate how to service: <
the copplete black and white TV receiver:

Criterion-Referenced Measure:’ The -student will be tested to measure his
. ability to repair defective TV receivers. .He mugt achieve 100 percent accuracy.
. This will be determined hy the instructor. .

Performance Guide: rfﬂfﬁx.

T,
Receiveriidjustménts
Types of ghost .
External ifdterference in the ‘picture
Sound in the picture
Localizing hum troubles
Signal injection -
Use of the TV analysis
Localizing receiver troubles : , <

: R O w 5’\ ,

0~V & W N
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N . i ¢ . . )
4 . ) - ‘, - i 3 *
! . %, \ . -
L . R N -
. = -9, Oscilloscopa n;e\suxements r. * .. - Lo,
. 1p. Aligoment precautiO}B-/ c ‘ L
P J1. Typical recei\{_er circuit - ' c . x * .
T . .- ;,“ . 2 T . . . . . .- IR
Tas‘k 643 Introdﬁetio%’felevis:\[on Receivers °, .- LT T —
. o R ' -~ - . .=
. ' N «
- ] Perfoiméce Ojectives' ~. o -7 Vo LT
.o Ll - - T
. . " Given safety procedures, test instriments, color TV receiver and a standard .
. tool kit, the learner must: nh ] .
T 3 _.,.-Jn) vailable technica.l\da raw or use block diagram fomat .
. ] identify tube used c tien and°identify all controls and th -
] - function. . :

- v 2. Outline differences between monochrome and color TV receivers. ]
3. VWrite in outline form an analysis indfcating troubleshooting procedure
prior ta actual repair.
4., 1Identify any obvious defect or indication of defect (use senses)

al 5. 1Isolate defect to single section of block diagram. _ < .
6 .~~Replace defective compone:}t:(s) . o
i L 7.° gon erge color receiver. : . .
. v . . 8. Be thorough S0 that unit under enalysis will function to” the satip- ; -
‘ activon of the imstructor. . A .
& N * - . - » N -
. : " . ) 4 . . N S
~ Criterion-Referenced Measure: The learner~must complete outline, drdwings, =~ | \ : ’
- . identifications to satisfaction of dnstructor. Operation of equipment and ’ \
: ” trOubleshooting of unit under analysis must be to satisfaction of instmctor. . \
f~— L Deficiencies must be corrected to recei\?e creditq < ]
+ Task 65: The Color TV System /’/// ) T . ‘ e

- ” Performance Objective’f“‘” ) R SRR '”'\ﬁ"“
T . — : - &" . g \ .
. ~ With the mat;er,ial piovided’,-’?ﬁgrudent will illustrate the theory of '

. o
color TV. . . . . . . S\ 0

~

-Criterion—ReferEnced Measure: The stud will be tested on the theory of
= color TV. _ He must achieve at least percent accyracy. He is allowed to R
repeat until he achieves. personal goal ‘beyond instruc.tor 8 ‘goal. :

th LE .Performance Guide: _ . . - -
- . . . ; ‘.- ". . 1
. . 1. Color signals " =~ ’ o R . . -
¢ . 2, Color additioh © i
’ . 3. Definition of color terms Y, e b o .
. 7' 4., Color television broadcascing vl : .
e ‘ So Y Bignal - - - . v . M
. . 6. Types of color video signals . . el ’ o
7 . .

. ,Q signal - ot . Tige

PN T -




W

. »\8. I gignal - s
- y 9. R-Y signal : ! ‘

10. B-Y signal
s .t 1. GY sigoal \ ,
- , 12.  Desapurated chrominance signal ) -
, ' . 13, Mgtrix circuits . N -
’ 14i- Color sdpcarrier “frequency . )
* e, 15.- Color syyclMromization =~ . \ = ’ '
. 16. . Colbrplexed composite video signal vaveforns -
' . 1Y, Vector addition of color signals
-t e s .
. ) -~ ) , * .
Task 66: Color Television Receivers -7 )

13
’ .
[

. . Performance Objective: N

. A -
s . With the Baterial provided, the student will demomstrate how to repair
: . defeg,tiv olor TV receivers. .
L} . » . - . Q“‘
- * . 1 '
. Cx:‘iter:Lon-Referenced Measure: The student will be tested to measure his ability

to,.repair defective colo?v" receivers, and how the color circuits work. oY
. must ach:l.eve 95 percent uracy. He i{s allowed to repeat until he achieves
; personal goal‘beyond instructor's goal., , v

- A Y 4 . :. .
v Performance Guide: ~ ° el ’
Fe " 1.7 Chrominance’ section . 3 . - .
« '+.2, .Chrominance amplifier circuits . :
‘3. Buzst? amplifier .. *~ j
- &, Color AFC circuits ( '1 : )
Lot 5. Automatic ‘color control (ACG) bias . " . N ‘
. 6. Color killer circuit ° e Mo
-?;\\ T Color demodulator cirquit - " ' . '
~ _ 8 Color’ Cl& s T '
T~ 9. Set upradjustment PN : I
. . ‘\.LG\ Convergence proca&ure‘\ *- ] .
e TURRS * ¥ “Sthemitid of color section of teceiver .
.o /12. Colortxguhles - & v = '
. -7 . < - N ;
) Task 63: Ax;ennas and Tranémission Lines - ) ' *
4 Ye Ly o . ~ . . ¢ _
. . v . -~ “e -~ . .. ) .
' Performance'objective. P . R ol _ .

.

. "with %he material 'pr-ov:l.ded the student will demonstrate the th ry of
. ™ antennas, and how*to instal.l t'hen in the*cormect manner.- - ?

'y

AN

N . -




.

. Criterion-Referenced Measure: The student will be tested to measure his

e ability to install and repair. antenna systems, He must achieve 95 percent
accuracy. He is allowed to repeat until he achieves personal goal beyond

‘ . instructor's goal. . .

.
. -+ .

~ . »  Performance Guide: .

. 1. Resonant lines of an antenna
' 2. Definition of antenna. terms ¢ o .
! .* 3. Ghost® . ) ‘
‘ 4. Straight dipole
‘ 5. Folded dipole
6. Broadband dipoles ) .
.. + 7. ~Long wire an s
' 8. . Parasitic Ar:g: ) e °
9. Multiband antennas . :

10. Stacked arrays
11. Transmission lines

. 12. Impedance matching .
o - 13. Antenna installations . d
. ) 14.~ Troubles in the antenna systen ' . .

M . [y .

.

<
¢ ) .

v

1 TELEVISION SERVICE AND REPATRMAN

Television and radio repairman; television repairman. Repairs and adjusts ,
radios and television receivers; tunes r8ceivers on all channels and observes
audio and videa characteristics to locate source of trouble. Adjusts con-
trols.to obtain desjred density, linearity, focus, and size of picture.

. Examines chassis for defects. Test voltages and resistance of circuits to
jsolate defect following schematic diagram and using voltmeter, ogcilloscope,
signal generator, and other electronic testing instruments. ‘Test and changes

_ tubes,-and solid state devices. Solders loose connections and repairs-or
replaces defective parts uging hand tools and soldering iron. Repairg radios ~
and other audio equipment. May install t_elevisio;{ sets, &nd antenna systems.

.
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. . ’
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. The Electronics Technolegy Curriculun and the course outline should be oL

‘ ‘ - N
. . ELECTRONIC TECHNOLOGY - o
\ .+ .A Two-Year Post High School- Curriculum < s \ ] i ‘_
Intreduction? e T

PHENOMENAL technological advances have been accomplished-by scientists,

engineers, mathematicians, and technicians working together as a team in ] .

*

. developing new applications for scientific Jdaws., . Evér—increasing need for
the cgmbined talents of such teams have resulted in an unprecedented demand,
- o L% : . ) 20
not only for the creative scientists and engineers ,.but also for the techni- B 1

cally competent supporting personnel and skilled craftsmen with a thorough .

Y >

wor‘king knovledge of the: basic-principles of mathematics and science. This
group of supporting technicians and skilled craftsmen is making an increasingly

greater c’ontribution to the technical team, and is in critical demand wherever .

there ie work in prgduct development af a scientific.technical nature.

The post\-secondary phase of the perfomance—based curriculum in Electronics |
- * -
\:as developed by an instructor af Sowela Technical Institute. It has been

v - . .

written to givd interested people information concérning a type ofn

k]

two-year program which can provide certain technical education for

»

jobs in the field of electronics Jjn support of engineers and scienf fic TR

personnel. . . : e

This course offers such subjects as Mathematics, English, Physics,
‘l‘echnical Writing, Speech and Developmental Reading. - The technical' courses

begin in the fir%t quarte:, but they are accelerated in the third through .

14

eighth quarter ‘to include Comtmications, Instmmentation, and Computers.

of assistance to high school cotmseloxs in’ providing information in this

particular field ‘to interested students. . .
- \-

\\
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The courses qutTined in thig curric\ﬂ.m have Been ar\r':anged‘to provide

specialized instruction in a t:uo-year post high school electronics progran. *

. i - ~

The curriculum is organized to prov!de basic and technical preparation for .

jobs in a variety of occnpations in the :Eield of electronicsg. ‘I‘he courses /

s

are arranged in workable sequence suitable to the instmctional ueeds “of

. -

students with an appropr&ate balance between ,a technical‘ course, general

o

education cou.rses, and laboratory ap'plications. Thi_s‘is not a pre—enginegrin.g

curricuium. . ’ - .t

t

- -
Iy - -, - . -

. . - R
4 gragduate of this program will have a good foundatidn-in tbe field of

glect.ronics and considerable experience with the "hardware" encountered in

-

- ’ - ’ .

‘ . e -
“.the électronits industry., - 3 : oo

.
" «

To be sucéessful in this program, a person must be a high school graduate’

I4

with a good background in mathematics or be capable of learning mathematics if

job pre—training in this field ds limited. : ‘

.

Graduates from’this ts.o—year curriculum will be capable of performing

technical assignments omn jobs in the field of electrqnics. Host industries °

expect t_hese graduates to continue training in industry as they gai,n experience

on the job. Such special training programs are,comon, throughout the electronics_

industry and usually provide excellent opportunities for advancement.

j}hploynent prospects are very pronising. Electronic technic:!ana ‘are in

great demand and short supply. These are the reasons:

1
:
lo

Electronic technicians take over many tasks engineers have been-
doing, releasing engineers for more scientific levels of work.

" Advances in scientific lcnovledge have created a need for more people '
educated in all aress of Qcience, engineering and technology.

- 3
Increased research and deyelopment require that, each engineer or
.scientist be assisted by at least one, and often several, .
electrohic technicians. ) e

‘e

"3

e




-~ » “« = - -
> K] R - N ‘, .
‘ F : i
| S 4, Bevelopment angd, induStrial use of nuclea.r power has opened a pey . v
‘ area of’ employment. T ) o i T £
- . FURNY . . L4 , » B
T ‘f‘ - 5. Automation requires “Hore and better educated people to design,” - ST T

nanufacture, install and maintain conpl equipment.. ) .

busin’ess and ind’ustry and government s® . Starting salaries are compar-

. ) at\ively favorable-beginning Engineers, i e. 1970-75, $60H750 a month °, ’
Careful coordination of laboratory’ and‘°lecture is accomplished in order o ,

.

that * th‘e instructional dajectives may be realized Huch of the theory is

. re:-emphasizéd in. the laboratory in order to accomplish this end. N y .
e . e, About ;he Curriculunr -
b . ‘ o .
B{TB%IVE planning is given to the arr ent and enphasis on subject- N

matter included in this curriculum. As each new ooncept or area of knowledge

- > .oy M +

! is formaily presented it is.given practical application of;{n::glsgsing depth t .l
et o - .

- " . -
as the concept is built upon by each succeeding techni,cal coursei%m the cur- )

riculum, Once introduced a concept is never dropped, but rather it is extended

and appli‘éd in correlation with ‘each new toncept introduced in spbsequent\ T ot !
. ' R < \.( ’ = ’ h
courses. o ) -~ ‘ - . .
T - By devoting a major part, of the laboratory tﬁne in the circuit courses :

to. mathematioal analysis, a highl? effective integration is achieved, With the

. additional outside study requirement, the il:lathemat:l.c needs of the student as

P

. ’

- . related to Electronics are provided. ‘
) CoL The £irst two auarters of the curriculum outlined here will provide a ‘ .
‘ solid base of knowledge, on which to build the adyanced course instruction.

- f The subsequenn study is ci;cuit—based rather than equipment-based, requiring

a continuation and extension'of mathematical .analybis, including a signifi- : R

cant amount of "handbook" design. When complex electrical and electronics >

51 N ’ - : .
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. equipment is utilized for instruction, those special circuit appli¢ations
| Vs .
that make the egtipment wnique are studied separately. Thisﬂthen be es

-~ VY

the heart of the s\\_? program--broad applications of basic principles well

learned th;ough practical analysis and reinforced through application to

. specific equipqent. ;

) fhe curriculum can only suggest those areas of information vhich should )

. ~

. be covered to give students scientific knowledge which will enable them to

: \ perform at a level of competency “in positions in industry. ° .- . :

. ) UL Although "safety" is not designa;ed as a special subject matter area
. in the outline of courses, it is an indispensable part of each learning exper— ’ »
ience. Laboratory xercises.stress the accident potential oiseachclearning e ?\\s :

experience and the preventative measures to be taken to protect against

-
. T

98 .
possible injury. Safety is directly related to the manmer in which a person

performs, functions, or’ exposes himself to possible dnjury and the attitude .

1y

he has toward the objects or materials with which he works. It is almost
- ‘y: . »
impossible to "teach' good safety. Safety is & part of a way of 1ife, Proper .

safety practices will grow out of desirable personal ualues,,attitudes, and’

A »
¢

- -

T procedures in.the use of materials or ijects' A student is taught to perform . R
each function of his job safely. ! ) : ’ ; @

Too much empliasis Cannot’ be placed,upon the need for technically trained ‘

L4 [

LS - " ". <
= people to be able to communicate data and ideas clearly and effectively,
. . » . e -
. ' Basic courses in cofmunication are taught in the curriculum to, give students c T
" . . . ‘e . - ) . . . . . . N ]
: refresher work as wbll as exercises in functional‘English As with mathe- .

matics and science concepcs, tﬁere is practical applicatidn of proper usage
N of English in all)- courses. All laboratory reports and written assignments are

corrected for grmar and for propar writing and rEporting procedures\'

o,

..’. P v * e .. . L I \\_ -
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L) . N ) . - '.";,. ..
. . . .
ELECTRONIC TECHNOLOGY PROGRAM SCHEDULE - . o
o - FIRST YEAR S . L
. - - . ‘a '4 > A: * ) . & ' -
- . COWRSE TITLE " -.  © - ¢ - .7 o SUGGESTED'HOURS - - ~ =
" First Quarter N .. ) . - a0
" .7 Basic Electricity },//J - . : ~— 300. o “ -
. , . Math (Algebra -& Slide Rule)-=-—f -t = -— 60 . -
. ‘ , . * 3 -' , * " .'.
'd . 0. Y - . .
Second Quarter . e o e . .' .
N N ' . R N R
. % Basic Electronilcs - 2 - - - 280 -~ - -
~ ' Math (Trigonometry) - s 60 N \ AT
.. English (Grammar) ———t s - 60 . T
¢ ~' - . ’\ 3 . T T ‘.
- .. » % . . ’ te 3 - . T
. Th'ird Quqrter' R . ‘ . g '_,. -~ R . .. ; ’»; s
. ™ .. Physics —mms—mmloeto_i__ — 120 v
. Transistors I : . - e - -, 120
——— -~ f. .- Closed Cirecuit T.V. - - 120 .
s e * 4 - ’ . . P T .‘: . » ’ ‘ i )
T . Fourth Quarter ’ - - ] s sl -

L . English (Reports & Speech) NV 60 . - s
‘ Transistors. 11 - ~ : t— 3120 ” .

* * Test EQuiPment . - - - - - - S 60 . ¢
.~  -Lab Projects R : e 120 ’ :
' « A+ .« SECOND YEAR S C e
e, ? . ‘e ‘ b ‘.': ‘ . e o e ~
~-' Fifth.Quarter - - - o - - - — oo .
Igdustrial Electronics I 2 : . 120
Instrumentation I : 120 _
‘Circuit Analysis 5 = 120 —~ i
. - \/' * . ‘. a .

=y Sixth Quarter * E . ] “ o .

, ) ’ A v

Industrial Electronies II - - -— 120 -
Instrumentation II : - - ” 120 . .-
Programming (Fortran IV) ~ - s ~ 120 , ., .
he . . . . . 1

. - . - . k . ¢ . L .

] . . . . - . ’ \i’ <
Seventh Quarter oo . T .. . . ' -~
..,  switching Circuits : - 120 . o ‘
L Communications I . -~ = - 120 , | .

Microwave oo e : - 120

* » ’ .

"Eighth Quarter - . . ) . : -»\

Digital Machine Design ; \ -
Comuunicdtions II ~= : - e 120 g ',
Term Project * — , =120
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OVERALL COURSE OBJECTIVE FOR ﬂ.ECTRONiC TECHNOLOGY . ¢

& ' ~
[ . - .- . .
d ‘ 4 ’ - s .
. Performance Objective: - . L T e . ., : - e
- P

- Obtain all the basic skills and information required by industry in” -
¢ e + computers, communications and instrumentation to obtain an entry level job. - .

- .
. 4 -

. . . : - -
Criterion-Referenced Measure: v, . i < . ’ ) .

> s . —_— -

-

. - )
, Performance to 75 percent accuracy or better for each “of the' required ©

courses as spec:._:l.fie:f in the electronics ¢echmology curricubum. . - T
R L. ) . s -

A} »
~ £
‘ . « 'COURSE OUTLINE : . . t.
£ A o -
~ (.7 . FIRST YEAR - FIRST QUARTER, ’ . C—

* s

: A - ‘e .ol N . 2 . * .
.Task-1l: Basic Electricity ) { s .

- - .
N ) © . . .
s » .
.

--Performance Objective: . v M -~
‘e '/(”\‘ - - - N ; ’ N B L]
Igtroductory material in basic direet and .alternating current circuits
will be used to supply solutions to basic problems. Difficulty level will' . .
start with a nonelectronic based knowledge and go up to but will not ihclude -

the more advanced network.theorem: -such as Norton, Thevenin, Loop/Nodal, etc. e
AN : i ‘ 5 . . ' . _ ’

.
- L

Criterion-Referenced Measure? e pL e e

Performance as neasurgﬁ’%y testing on-both unit 'lagé‘ 1final written test R
— ,~ to a 75 percent level or higher, and instructor evaluations of formal written {—'
\\ J 1ab reports which show a thorough understanding of figés related reinforcing * . S
— =7  experiments.. i . . ‘\_,/ . (*"\‘ .. .
. /,.A-,‘ < . t. "J/" L A

v . —-—

B Description: ks *

_— ., This—Tourse is designed to' introduce the beginning student to the funda-
I ' mental coﬁi:gpts of electricity and electronics. The approach used to teach the
theoretfcal ideas of the course is ome of programmed instruction where the

student I3 allowed sufficient freedom in his/her advancement through the sub- — - “
ject-matter. Supplezmental tests, as well as a readily available instructor, . C
L 4

\,_*\

are used as needed. As a complement to the theoretical kmowledge, laboratory
work is an integral p tion of the tourse. Experiments are designed so that _ -
they relate directly teo.the material befug studied in the text. The student

° * 4g tested frequently to ascertain what progress has been made, as well ‘as to
identify any areas in which He/she ©ay be having difficulty. .

\
2

The course is designed to take the average student approximately two -

> gquarters. to @Iete the required work. - - - .
AN . - R

h - . ) ) ) ~« 54 . . . .
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- ‘ -
" a . -
& THEORY
Direct Current Fundamentals -
1. Atomic Structute and Static Electricity ’
II. Charactéristics o?%uugé, Voltage, and ResiBdtance
III. Relationships of Current, Voltage, and Reéi'stance -
IV, The Series Circuit o f -
V. The Parallel Circuit Y
VI. The Series-Parallel Circuit .
VII. The Voltage Divider- T
VIII.. Magnetism ’ ‘ . .
IX. -Electromagnetic Induction . : .
X. Basic ¥eter Movements ’
Alternating Current Fyndamentals
I. Introductién to AC A 5 .
II. Introduction to Inductance ) -
III., Introduction to Capacitance -’
,IV{ Transformer Action
* V. AC Power o .
VI. AC Resistive Circuits . . <
* VII. RL.Reactive Circuits® |,
VIII. RC Reactive Circuits _ . - .
. IX. RLc ‘React:l.ve Circuits ) - C
. X. Tuned Circuits' - B g
» < T TOTAL
a - ~ O = - ,"/\'\\
. o LABORATORY" " Y
) ~ Set
- 1. Elettronic/ Components “and Symbols T
2. . Readirig _Schematic Diagrams .
3. . Introduction to the VI o ":}3 -
TTUTYTTT &7 Resisfor Color Todes - ‘e‘\w S LT
¢ °  5.° DC Voltage Measure.ments - S )
6. DC Current e s o0R D
7. OHM's Law b
8. TheSeries Circuit * <
R 9./ The Parallel Circuit ‘ . ,
§ .- 10.. The Series-Par\allel Cirguit ) .
o 11, Characteriitic$ of Meter Movements 5
12, .Multipliers For Voltmeters
. 13, Use of thg Oscilloscope '. ' s N PR
14. Characteristics of Inductors 2 N o e
|\ 15,.. Characteristics of Capacitors ’ S
16, The Power Transformer . : .
'17. Series RL Impedance P
18. RC Time' Constants L,
19. Series Resonance ) s
20, Parallel Resonance Co L
. TOT .
* Y Ty s T
\‘\_—»"‘/ e / . - ':‘,A..\
\;; . " <« TOTAL THEORY AND LABORATORY_
AR . g ,
- - ’ ° SS ) &
\)‘ . N = -

N .
b4 x
0 84 -

%
D>
o

. 300

r
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>
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e
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Task 2:° Algebra and Slide Rule

e o - e Performancé Objective:

General Algebra theory will be used to ‘obtain solutions to related
electronio problems. Solution techniques will include factoring, fractions,
exponents, linear and quadratic equations, equation systems and the use of
determinants in their solution. A slide rule will be used to obtain all.
required table constants.ds well as a simplification ‘tool to reduce itera-

+ tion work load. ‘

Criterion-Referenced Measure: - .

A.sample of electronic-related problems that will cover each of the math
study areas will be used to test for performance level. A grade of 75 percent
or higher will be required for successful completion. All table information
will be obtained from a slide rule and the test length will be sufficiently
long to require a slide rule for completion within the allm:ed t:ime.

.
. ¢ \, -

Eescfrigt:ion: : -

-

A géneral algebra course including a reyiew of the development of the real -
i number System, and the fundamental operations. Areas of study include: ;T \
_ _' factoring, fraqtions, exponents, .1inear equatiéns, quadratic equations, systems e

of equations, and dse of determinants and 1ogarithms

g;'“"--..«/’ "

;nstruction is also given in how to use a Slide Rulg. ) . .
. ! ) ) . .
T : e . .
N S I N
\‘?; gPerformanft: éuiﬁe. *~THEORY Q\Nw} ) . f;\ ::7 - ‘\
. " . . . AN 9
. . ) . : Suggested * S
o A K ) . . . . ‘Hours
I.-. The Number Systen . : o 5 .
I1. Scientific Notatdon oo ) ' 4 *
A. Significant Figures e : ’
B. Addition arnd Subtraction L,
'C. Multiplication and Division . N
D. Estimatiord of Results . Lo T T . : i
; I1I. Fractions . . 4
. . A. Definitions and- Fundamental PrincipLes .
B. Addition of Fractions
*C. Multiplication of Fractioms .
- - D. Division of Fractions ) " -
RN IV. . Special Products and Factoring . - : . NS b § ',/‘ﬂ\;
A. Product of Binomials ' e \_
" . By~-Pxoduct of Polyfituials A ’ ~
. ' ¢, Fact:oring Trihonials L BN - . .
™ { D. Féctoring: Bindmials e o - S T
E. Factoring by Grouping ’ - )
V. Exponents and Radicals . . 4
- A, Positive and Negative Exponents ) -
. B. Roots of Numbers .. . .
i v‘. " C. Product and Quotient of Radicals ' L . )
56 .
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. ¥
e

- ey

VI. Linear and Fractional Equations .4

— k. - Definitions. .- .
\ /3 B. Linear Equations in one unknown - )
~"~ - C. Solving Stated Problems . , — L, ’ )
VII. Quadratic Equitions . .' -5, -
A. Definitions . : o .
B. Solution by Factoring i ; )
C. Solution by Completing the Square :

D. The Quadratic Formula ' .

E. Problems that lead to Quadratic: Equations )
VIII.® Functions and Graphs .3

A. Functioms ) i

B. The Graph of a Function .

IX. Systems of Equations , ‘ . 10

A. Equations in two variables : ‘ )

B. Graphical Solution of a Systen\\f Equations .

C. Algebraic Methods — Eliminations

p. Problems leading to Systemsroﬁ Equations

X. Elementary Dpterminants of the's ecgnd Order .. 5
A.. Determiﬁants of the Second er .
B. Determinants of the Thira Order . . .
XI. Logarithms ' . B 5. '
A. Definitions ' ) . x
B. Common, ox'Briggs' Logarithms - '
C. Use of Log Tables ~ . e .
D. - Slide Rule N - -
_\," ) ' ~ TOTAL HOURS \ . 60
] . s - . , .
- *"COURSE OUTLINE- °
7 ™ N o(\ i - '
N B FIRST YEAR - SECOND, QUARTER . . I
Task 3: Basie Electronics ’ . , '

» s R - - - — = e )

\.

Performance Objective:

Introductory material in basic electronics to include active devices such |
‘as diodes, triodes and ampiifier circuits wiyl be 'used to build and understand
‘perating ‘principles of sych basic circuits asg audij/ann R.F. ampfifica— -
36{on, oicillators, mo?ﬂlaﬁipn and detection.’ ; -
. £ ce
CriteriOn-Referenced\MeaSuré 4 - - ’ -

Rl

" performance level of.75 percent is necegsaxy. All required circuits wi
built, all troubles removed, made to dperate to lab specificatione, and a
formal report will be required for each. experiment. - ) . (\

Description: ) - N R . : e

. X . - ~.

This course is a continuation of ﬁasic'Electricity. The intent of the o)
course is to add to those underlying basic principles ptesented eaxlier. 1In .
such a manner as to give the student a comprehensive idea about basic :

-
57
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~ Y
~or

o ¢ . ~ -3 i S
electricity/electtonics. As the elecf:ronics subject matgs.%b_er;::mes more complex,

, D) o

1. Under verbal and written testing (752), the s:udent will be LY — -
to state the definitions of sine, cosine, and tangent; to solve any e

.

so doeg the tool of mathematics, which is being taught concu tly. s
. [N _’ . o
Performance Guide: »  THEORY .
. . R Suggested s, :
. . - R Hours ’
‘I. Diode Tubes ) 7 7-
. II. Circuit Abbreviations : \} "6
III. Triode Tubes . : N : 7 <
*IV. " Triode Amplification RV . - 7 .
v. . Tei‘;rode Tubes b '/«M\\. 7 -7
VI. Pentode Tubes }‘ 7
VII. Introduction to Power Tubes — 7
. VIII. Use of Power Tubes . . " 7
IX. Classes of Amplification . ‘ . L7 .
%¥. Amplifier Coupling & Comtrpls N "7
XI. ~Audio Amplification : . . 1
XII. Wideband Amplification T, 7
XIII. RF Amplification : 7
XIV. Impedance Matching in.Amplifiers . 7 b
XV. Oscillator Principles- . . : . *7 ..
XVI.  The LC Oscillator e ‘ o 7
XVII. ,The Crystal Oscillator . e 7
XVIII, s Fundamentals of Modulation 7
x1x7  Fundamentals of Detection L Yoo .7
¥X. Fundamentals of Superheterodyning, 7 .
XXI. ' Analysis of the Superhetercodyne Stage . 7
XXII. Introdyction to Power Supplies - ~ | A 7. < *
¥XIII. The Total Superheterodyne Receiver ) oo - ,_\,\‘
. * - 'TOTAL HOURS . 160
s, R . . . ‘\\‘ !
' BABORATORY ' v /-\\ _ S A
1. Dicde Charabteristics . ' e RS 10 T
S ] ;j ST
‘18 .
4 10,
5.8 10 N -
6." \Q:'fejgx;’ Analysis in Amplifiers - 10 ’
7: Half & Full Wave Rectification = U A
8. Power Supply & Filter - ‘ L _p 10 ! :
, , 80 £ -
TOTAL HOURS 250 . )
-Tagk %: Trigonometr, . , .~ ., . )
. - . . _ IR * . ”
Performance Objectives and Criterion-Referenced Measures: i ’ L,

right triangle, to. linearly interpolate from a table of trigonometric ) ) .

»

. ; - 58
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L

L

functtons, to read values of the functions for angles larger
than 90 degrees as signed numbers; to use the laws 6f sines and

cosines in s¢lving tiéangles that are not right triaegies. . ..
Under verbal and written testing (75%), the stuaenéﬁwill be able‘ T
to add and subtract vectors in aplane; to convert'i%om polar te
rectangular and from rectangular to polar-form; to graphically add
and subtract vectors in a plane; and to resolve a vector into com-
ponents in specified directdons. ? i )

-

,2.

&

.

. ' Descrigtion:
Introduction to the trigonometric functions: use of the trigonometrﬂi
functions in solving triangles and vectors.  Use of fundamental identiti P
radian measure, logarithms, and polar coordinates. . K/"fga

. .
. . . - - -~ i

THEORY
. - R/ :
The Trigonometric Functions ! : : | : °5
A. The Number System and Basic Definitions . '
B. Definitions of the Trigonometric Functions
C. '

.

+ Performance Guide:

ae

S -I.

Values of the Trigonometric Functions } ' g
Solution of Right. Triangles -
.A. Use of Trigonemetric Tables
B. Trigonometric Tables
C. Vectors
Fundamental Identities .ot
A, Eundamental Identities . !
'B.. Trigonometric Reduction - '
C. Identities
Radian Measure and Functions of Numbers - e
Graphs of the Trigonometric Functions -0 . e
A. Introduction L ; ’ ,
_.B. -Bounds and Amplitude - ’ ’
*C.- Graphs of the, Trigonometric Functions
Logarithms .
. A. Definition
‘ B. The Common, or Briggs ‘System of Logaritth\
. °C. Logarithms Computations '
Polar Coordinatesa L0
A. Definitions and Concepts ) .
. . B. Construction of the Graph v ’ . SRR P y
e ’ c. Relations between Rectangular and Polat Coordinates o

II.

ot

IIX.

-
3

-

-

-
.

. -

-

*
Y

Y

( TLoa mom, HOURS v -,;,-;gtISj;‘Z?: '
. l. . ) . \ * - P

* Supplemental Basic Information S

. - - - e o
' . ~ N . - A - . FECERY ‘
r b NG I - N PR
P . . . :
. -

v -
.

Pezformance Objective,

! . Obtatn 4 basic working knowkedge -oF solid Btat:e sheaty and circuits
chrough study and laboratory experience.

LINR Y

P .t

-



-~
B = - o s
. P - . Y I3

. . e - . » ) v Py .
P . - - . - Yi \: E [}
- v <
. \ 4 : \‘ * v
. ° +  Criterion-Referenced Measure: . » ' -
B Y A - ‘. .
t L 4 © 2 - ¢ - ’ ‘e .
.’ . " Understanding.of theory will Ye neasured by objective testing with success~ _ ~ _
= ful cogpletion being & grade of 75 pércent or higher. Laboratory experiments g e
. will be pursued until satisfactory circuit operation is obtained as specified o
in the laboratory experiment or ‘exercise and e_ach will be fodlowed by @ technical
) -report which re-emphasizes-a’ thorough understandiag of the informatiqn presented.
| - ‘ ‘: .
. Performance Guide: o ) .« ) . . ‘
¢ !Should al_studen-t be above average in his/her achievement and .complete the ) .
. preceding requirements in less than the two quarter allotment, he/she will be ‘ B
- allowed to spedd the remaining time in the quarter pursuing the following .
. subject matter. . * '
- . T Y
. L {EOR | %
I. . Introduction to Semiconductor§ ' s ) )
1I»  Introduction to Transistors e .. D :
TII. Transistor Parameters ’ .o T )
IV. .Parameter Calculations - ’ . - .
. V. Bias Stabilization - ' ‘ % ' v
Vvi. Load 'Line Calculationms : T ) . . N
_VII. Introducticm to Audio Amplifdication ! o
VIii. Audio Output Circuitry : o ~
*  IX. Tuned Amplificatidn .. . .
. .- X. Wideband -, T .- - ' ° .
— XI. , LE Oscillator Principles : ' ¢’ . .
XiI. ~ Methods df Transistor-Construction . ] :
XIil. Transistor, Specifications
: . b . *
. . .. Dy \
e v, LABORATORY L - : :
e — - I - o . . ¢ i * o 7s . . - .
- 1. Half-wave Rectification e T T T
- 2. Physical Characteristics of Tramsistors - - °. o,
) * 3. Transistor Testing . )
- 4. Determination of Alpha & Beta R . v .-
e 5. _ Transistor Data & Interpretation . -~ . R
. ~ 6.~ Tramsistor Audio Amplifier . . .. .
Ve 7. .»Comaon Enitter Amplifier g : : ‘
8" Cascaded Amplifier . A\ . . : R
*. "9.. Frequency Response of Audio Amplifiers . ' : et
o 10. Push-pull Power Amplifier ..o o _ . i
" ¢+ 11. Analysis of the Total Amplifier : ) !
' 12. The TRF Receivgr. Y. . . »
. 13. The Hartley Oscillator . s .
) ’ v - * - P LI S
L. . v . F - ) . . K v > I
N L e
] . R t s . . :
- * N o~ “ -
L] . - . | .
- 60' - P
. LY ’
- . - 6 9 3 « ‘ L N . . "!\
t * . . ‘
. . ) . ! ) i ' e . R ’ ¢
‘. ’ ™ * ‘ﬂ‘ e ) a.- " ’




. . -

% . Task 6¢ Compésition & Rhetoric _ L oo '
| _ .

: -] . . * v .
3 “ Performance Objectives: ) .

LY

To be able to identifydghrts of speéch as found in gsentences and recognize

, sentence patterns in comzmon use. To be able to use a dictionary to deternine
proper spelling, meaning and pronuaciation. To be able to write a sentence
given in one pattern as an equivalent sentence in apother pattern.

. . ., ~ .
Crit%rion—Referenced Measure: ' ’ ¢ N
L -
* .A grade of 75 percent ar higher on a verbal and written examination will .
’ be reqnired for successful completion.’ ) .
' Description: - a LU

v

e student the basic skills d&f English,
er punctuation and capitalization,

This course is intended to teach t
the principleé of correct word usage, pr

. effective communication skills through various types of business letters,
telegrans, memoranduns, and technicai reports, and spelling words of a general
and electronic nature. - N
' 4 v ‘e v
. Performante Guide: THEORY .
' . Suggested
o . 5’, chrs ' -
I. Basic Principles of Grammar 20;
A. Eight principal parts of speech, and u ’
. B. Troublesome problems ey . .
. II. Basic Ptinciples of Punctuation and Capitalizatioq_ 14 .
. . A. Types of punctuation’marks and usage. *
B. Open and closing punctuation in letter writing
. C. Correct way of writing numbers :
- -~ D. Standard rules for capitalization - * R - —
I111I. Basic Principles of Underlying Constructier and Composition 12
. of Business Letters, Telegrams, Memorandums, and Business -
e . Reports «
2 . A. Organization of materials and ideas for different types
1 , . ' of business letters . v .«
¢ ] * B. Proper procedure used in writing business letters ~ .
‘ + €. Proper procedure for writing telegrams i
* D. Basic fundamentals for writing'nemorandums and business ’
. ' reports . :
N T IV. Basic Spelling Words—-General and Electronic Terminclogy - 14 ' .
. * &, Correct spelling and usage of words ° v ,
' B. Correct pronunciatioﬁ“of words >t
e . C. Proper way to use dictionary, 4nd consultation of, sach
R when in doubt of spelling, pranunciation, or definition °°
- » 3 - [ 3 -
. N ; ot T . TOTAL BOURS 60 .
. t ¢ ' - A ) N
o : ¢ -
) * “. )
. ‘ . 61 .
. _
* “ & ' ’A
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COURSE OUTLINE ' ‘
o ‘ . "< FIRST YEAR - THIRD QUARTER .
Task 7: -Physics : . : B / _
' Vo - ’ :
,/ ¢ » < %“
* . ; Performance Objectives: ) : '-—.2_‘;3‘

I °

To_ learn and be able to add, subtract, multiply, divide, round, and estimate
-the result of calculations in scientific notation, to convert a measurement with
one set of units to an equivalent one with other units, to represent forces with
vectors, to resplve vectors into components, to find the resultant of concurrent
forces, find the equilibrant force, solve problems requiting torques for their
solution, ealculate vector momenta, copute velocity from conservation of momenta,
compute motion with unifolm acceleration, to relate force/change of momentum and
force/acceleration by using Newton's Laws, to talculate gravitational attractiod
and acceleration, to figure kinetic and potential enmergy of a particle, and other
basic physical phenomenon. : , *

. .

. p . .
4

Crlterion—Referenced Measure:

“

Achiave a level of 75 percent or higher on written examination. A labora-
tory manual is required with each assigned experiment written in the, appropriate
technical form. . ’ T

Description: Do - " .
¢ Lo T ) v ’ . )
Introduction to basic principles of science. Precision measurements, laws
of motion, machines, optics, wave motion and ectromagnetisin are presented in
relation to the demands of industry. :

- - - - - - [

Performance Guide: THEORY - .
. . . . Suggested
- Bours
I. Mechanics i R R - 15
II. Heat Transfer . - . 15
II., Wave Motion . 3 15 -
Iv.. Optics . - . . ’ i3 .
V. Electromaghetism * ) 21
' VI. Atomid Physics - - v . 2 v
1 4 . . P . 81 . .
" o TOTAL HOURS . e
, . S RN ”ﬂ
. ! N * <
el .+ LABORATORY ' . . -
. 1. Medisurements > 3
2. 'Heat Transfex: M K . 3
. 3. Acceleration of Gravity o ’ 3 - .
v "4, Projectile ¥otion: L "3 ) N
) S.. Newton's Second Law ° - ’ 3 T
6. Coefficient of Friction ' dl 3




_:l' ‘ i . ¢ ) > % "
’ 7.  Simple Machines , : ‘ 3 )
® 8. Speed _of Sound - 3,
" 9. The Sonometer . . . 3 .
— . 10. Orating Spectrometer , .3 e
T 11. Index of Refraction . 3 N
¢ 12.  Thin Lens 4 3 . v s,
" 13. Polarized Electromagnetic Radiation . 3 s
14. Magnetic Fields . . . _ \ , -3 :
15. Electroragnetic Induction ’ : s, LT ., *3 -
$ . T - .52 . 2
i - TOTAL HOURS ~  _ % -
Task 8: Tranmsistors 1 o |
. . a o . _—"" |
Perfornahce Objective: ) . . .. i 1
Given a set of transistor specifications, semiconductor theory and device T .
. operating, par&eters will be zbplied to compute couponent sizes, circuit *
paraneters, and circuit limits including ‘device makeup such as ge:nanim or
silicon and aevice problems such as Icpg, BETA, and Vpg. | . 1
l : ) ) . . . .“ - - ‘
Criterion-Referenced Measure: . J
. |
Succdessful construction of stable circuits to deal with each of. the ’ |
problers of the solid-state circuits presented im this block of .theory’ will o
. be required. Laboratory equipment will be used to measure circuit integrity :
for variatiolf parameter and each experiment will be followed by a report of _ .
results obtained. All theory “tests will require a grade of 75 spercent . . :
correct/completion for success. . : l
- Description: N~ . T T o T AT
- AN . -
* Course is designed to teach the student the theory of operatiop of seni-
‘ conductor devices. Cours{e\includ a study of the makeup of silicon and
+ germanium devices, as well as a detailed study of the circuits in which -
“ transigtqars are to be found. Student lesrns to compute co:nponen‘c sizes,
circuit parameters, and circuit linpits, - . s N I
N ) .- / - h Lo .. T
. . Performance Guide: . THEORY : L " 1
- i . LT S Suggested 1
. ) - . Hours -
* I. Semiconductor Physies. - = - | ) ] C o 6 .
II. The P-X Junctibn : ) ’ < o 8 A
II1I. A. Rectifying.Properties of 8 P-N Junction C—— S ) A
’ B. The I-V Characteristics of 8 Smiconductor Diode . : - <
I11I. Large Signal Diode~Approximations\ = S~ ' . s
A. The ldeal DPiode . N ) . . .
B. The Second Approximation of a Real Diode : ) ‘ . ) -
C. The Third Approximation .of a Real \)i‘ode - - .. T - £
D. Reverse Current . . . ¢ oo
E. The Zener Diode o St
- ,,. 63 - ~ .:\ o- -~ .
- Q a > 7 Z ) . . ‘ i ~ .. . \\\ :

- - . ® T, ¢ N
r - . - ) . \"*\




.
.
4 L] 1 v ~
. o
. K
.
.
—
1
.
S

IV. ‘Small $ignal Didde Approximatioms
o A. Superposition _ T
i\\ . B. Diode Capacitance in the Reverse Region
¥.- Common BasesApproximations '

- ’

N : - A. The I-V Characteristics of the Common Emitter Comnect

3

-+ - B. The Beta of a Tramsistor .
' - C. Base Bias | . . *

N ~° D. Emitter Bias g .
: E.. The Voltage Gain of an Emitter Bidsed Stage
F. Effects of Soyrce Resistdnce >
Vi. Common Collector Approximations . Ny

A. Derivation of CC Formula
B. Gain and Input Resistance

- C. The Darlington Pair ‘.
VII. Large Signal Operation, )
A, The DC Load Line T .
5. The AC Load Line : : . .

C. Obtaining Maxjmum Unclipped Signal
D. Loag Lines for the CE 'Connection
E. 'Load Lines for' the CC Connection

VIiI. Bias Arrapgements . Lo
A *Beta Sensitivity - . . ) ,
. B. Base Bias .
. ~ C. Base Bias with Feedback .
D. Emitter Bias - N
o R . L4
) LABORATORY -
< ¢
. 1; The Diode Rectifier

. 2. ThHe Zener Diode
3. The Common Base Amplifier
4. The Common Emitter Amplifier
S. The Common Collector Amplifier
6. The Darlington Pair -
. " 7. Emdtter Biased Amplifder (Beta Sensitivity)

fask 9: Closed Circuit T.V. : Lo \

A

Performance Objeétive:
N NEES . .

10

10

70

[
OO SN

40

110

Be able to set up, tune, locate intermal troubles, buiid and madntain .
routine mainteriance schedules’ for .closed cirfuit T.V. systems. TUnderstand

B the operation of and be able to select the correct tamera typesg, lense
.o systenms, and lighting components. :
¥ ¢ e
‘ ) @ -
- - ~
N y
' C ) .., - :
. r . )
. T . T 64
Ny




»

Criterion-Referenced ﬁeasure: . > , . -
. Make alL adjustments necessary on an actual ‘teleyision sysi:em to get up

correct operation.

Given 2 system with internal troubles, locate the problem,

repair the faulty circuit and return..the ‘system tO service:
percent or higher saus be maintaine& on all examinations,

A grade of ‘?5 .

L 4

t .

Description: s e .

This course is designed to give; a student a fundamental background in °

.closed circuit T.V. systegs. Primarily solid staté Vidicon .camera types -are
presented from both ‘installation and maintenance aspects., Camerg types,
lighting requirements, lens gystems, and environmental considerations are
discussed. 1t should be fully undergtood that this course doed not prepare .
a student for a state ;elevision repair licénse or a job in that skill areas,

~-35 only industrial and insutmentation camera/monitor systems are presented

e . -
Perforgance Guide: THEORY , * :
h . , '\ , Suggested
. | . ° ., Hours
I. Introductign AN « 7, B 10
A. Systems . N -~ ' ‘
B> Enviromments - . < .
II. Cathode Ray Tubes . : , . 4
* . A. Kinescope ’
B. Camera L .
II1. Sync Gemeratorsg 2Q
IV. Television Cameras - 30
, V. A. Deflection .- -
) B. Video ’ v 2 S
- C. Correction ’
5 . 1. Peaking PR
2. Peédestal -t T T -
3. Aperature ’ - -
» \ L " 4. Gamma . . .
» . - X, 5. White -
T T 6. Sensitivity ) o T o B )
T D.. Blanking —— .
V. Monitors : . B . 4
- Vi. Supporting Equipment - _ .« v 4
. A. Equalizing Amplifiers N . :
B. 1Ingertion Special Effects N
,C. Video Switches . T .
ViI. ' Lighting ) . ) . -2
VIII.. Optics ) ) - . . 2
IX. Television Recording: o ’ i . - &
- - ~ . . . 80
. . - LABORATORY = | o ’ .
.0 1. Video Composition and Oscilloscope Analysis ° .2,
. 2. *CCTV Camera Set Up s . . 4
3. Sync Separation . o 4
- L3
. . 65 : T
- - r
» : . g T4 : Ce

.
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] . \ P L I e " . . . . 3 ’ ., “
" * - ) s | ‘ ) <
’ N - . 7 e
. - . 1 o v . ’ o; v . . N __\
- . . ' l'g . R ® - * A - _.
A 4. Deflection Circuits ", . ‘ e . : 18 -
oy &. Oscillators ' ‘ . : NEI Lo
- ’ = B. Sync Circuits T e L. .
e T Output ci&:cuice , - . T
. 5. Lumingnce Signals ~ . i’ et 8
.6.* Chrominance Signals : . 2. S
. ‘ . . . - ’ : v .. 40
.’ . - - - - .
‘ . . e R TOTAL HOURS 170- -
’ PR , X . \ -
4 * oo - ’ S osvL. T ;
- COURSE OUTLINE . 7
s . - . °
S . . FIRST Y? - FOURTH QUARTER .
. "~ Task 10: ‘Reportsi& Speech Cp .
¢ °- ._Pexformance Objectives: R - .
- : s ' ‘ » - 4 » -

Lie ¢ Write office and inter-department instructions, directives, memos,
technical reports, apd requisitions. Write a personal resuné suitable for -
- job interview using appropriat.e writ:lpg models. o %

- -

Criteriori-'-.Refenenced Heasure'; .. -

For a. selected research topic, collect and present scientific and technical
data in the organization of a te hnical report té ‘the. satisfaction of the
- . d4nstructor. Write a personal resumé ‘of a quality that is accegtable for an
. industry interview for a job. . . ' .

. 5 - . ) %
. K . . N o . 3 .
o Descrigtion. X © . - o L
EN Techniques of collecting and presenbing scientific and te hnical data.
-8 Informal reports and formal reports; special’ types of téchnical papers. Forms

and procedures to be used in the writing of technical reports.

l

The subject matter of the student re,p'orts in this courge will “be taken

- from the electronica technology curriculum. *
* Perfom&nce Guide: o . HAJOR-.DIVISIONS . :
: . ¢ ‘ - Suggested
(> C2- % (s R . : g "Hours -
I. The Scientiftc zgechod Tt e e - g°
i <I1,. Design of the Report K N PR . 24
III. + Form and Style of the Report L < + - 12
Iy. Crificism of .the Report - < R 15
> - ) B 60
! \. ' . » -
o ' , - | ‘
A 66 : :
\ o - .“\.‘ - . N . K % n7
4 N ~ X ;v \ : ! -
L .15




' UNITS OF INSTRUCTION

L. The Scientific Method : ' . )
A. ' Meaning of the Method
B. Characteristics of the Scientifié Hethod

II. Design of the Report . ) 24
A. Definition '
. B.s Four Important Procéﬂuisgf/" . T
‘G. Test of Progress . ../~

D. Primary Functions.of the Introduction -
E. The Paragraph

L F. Use of Sectional Headings 2
G. Special Types of Paragraphs .
H. Thq Terminal Section - .
I.. Synopsis . - - .

.J. The Rough Draft
». K. The Short-form Report
L. NThe English of the Report _

III. Form and Style of, the Report ’ - =32
A. Stenographic Details . . - LI
B. ! Styling the Report -, " -
C..”; Format / ‘ . T
D. |Figures ( T )
E. 1Tables < Y. ;
Iv. - chiticism of tile Report = o 15

‘A, Finding the point of attack
B. A study of introductions
. C. Studies-in reorganization
D. Studies in Coherence :
i ’ - TOTAL HOURS 60

T - - '
Task 11: -Transistors II -
) oo . N :

ngformance Objectives:

Be able to locate troubles in ccmplex transistor circuits through a thpx-
opgh_ knowledge of multistage ‘transistor design. Find problems caused by
temperature effects anpd stage frequency response. Apply h-parameter analysis
to stage design and compgnuent selection.

N

[

" ’) ; . - ) - .1

Criterion-Keferenced Measure: ;/ . ' -
- .

. Design and construct a high- frequency, broad-band multi—stage transistor .
amplifier that will work to industrial criteria and environmental specifica-
tions. Make a grade of 75 percent or higher on theory and laboratory ‘objective .
tests ., ”- N

- . - "

% -

‘Description:

Course is designed to compliment Transistors I. Includes a study of the
A-C operation of the transistor amplifier, multi-stage amplifiers, temperatare
effects, and frequency response of transistor amplifiers. Also includes a
study of h‘barameters, and brief study of such special’ purpose devices as
field-effect transistors, special diodes, and latching deviées. .
[ 3

. 67- i’ -,
. g D




Performance Guide: ,
{1, A-C Opefation N 7
A. A-C Analysis gF‘CB Circuits — _
B. Emitter Feedback - . -
" ¢ €C Operation -
D: CB Operation ) .
__ E. Effepts of Source Resistance .
F. Stabilizing the Voltage Gain from Source to Output
G. Maximm Signal-Handling Capabi,licy . .
II. Cascading Stages
A. RC Coupling
_B. Two-Stage Feedback . v
—~—&~ Inductive Coupling
D. Transformer Coupling
- E. Tuned Amplifiers * .
- F. DC Coupling - ' . )
G. Difference Amplifiers .
III. .Temperature Effects. .
e A. Changes Due to Temperature: ... . .. . ’
1. Emitter-Junction Resistance ..
2. Beta Changes “
= 3. Changes in Vpe : ;
B. Leakage Current _
1. Common Base P .
2. Common Emitter o ™
C. The Stability Factor (.~
Iv. Frequency Response .
( pons an RC @ Qled Amplifier
B~ - mmon ‘Base Stage
i 1. Lower Cut-Off Frequency
- 2. nger Cut-0£f£f frequency
C. Commgn tter Stage . T~
1. 1Lower Cut-0ff Frequency
e 2. Upper Cut-Off Frequeney . T,
PH—TFransistor—Cut-Off Frequencies T
E. Base Spreading Resistamce . - ' N
"F. Response of Cascaded Stages
V. -h-Parameters -
A. The Concept of the h Parameters )
B. Input impedance of a Network o
C. Volbage Gain Using h Parameters - Tt
D. The h Parameters of a Tramsistor
1. Conyfidy Base :
2.  Common Emitter *-.
3. Conversion of h Parameters <o
VI. Field-Effect, Transistors: ) -
. A. The Junction Field~Effect Transistor © 1 ¢
- 1, - Blasing H
2., ﬁrain Curves- .
V) 3. TAC Operation
s B. Depletion-Etﬂlaxement MOSFETS




ViI,

1.
2.

4.
5.
6.

. ViII.

Tasé 12:

Pérformance Objectives: .

C. Enhancement MOSFETS
D. Biasing MOSFETS N .
E. A-C Analysis "of MOSFET Circuits

. Special Diodes _ .

A. Varactors «

B. Step~Recovery- Diodes « . .
C. 'Schottky Diodes ot ,

D. Backward Dipdes t,
E. Tunnel Diodes

F. PIN Diode .
Latching Devices

A, The Ideal Latch

o

" B. The Four-Layer Diode

C. The SCR
D. The SCS . -

_E. The Diac

F. The Triac
Optoelectronic Devices

A. Light-Emitting Diodes
B. LED Arrays o . .
C. Laser Diodes

D. Photéresistors

E. Photodiodes '

F. Phototransistors

G. Photo Detector Arrays

-

2%

LABORATORY

Tvo-Stage RC Coupled,Amplifier‘
Two-Stage Tuned,. Transformer Goup}ed Amplifier

Frequency Response of. RC Coupled Amplifier- .

Field-Effect Transistor Amplifier
SCR Control Circuit R ",
The LED . .

-

fﬂ

Test Equipment

Y .

Obtain a _working knowledge of the internal. constructibn, circuits, and

-7 &

[

%Y

»6-

electrical limits of a basic set of electronic test units. "Use this equip-

- ent within its design limits to make qualitative measurements in‘electronic
.  cMreuits.

N
Lo e
T ) ‘. [ T
e . N " S i
TN . e

Ciiterion—Referenced Measure:. -

>

Build the basic measuzement circuit and show that it will work for each of
the measurement equipment types preSented. Given industrial or laboratory

N .- R 69




(7

grade equipment, properly attach to a system to obtain meaningful m.easui:ementl
data to determipe if the system 3:3 functioning correctly. Make a grade of

parcent or higher on theory examinations.

~

‘Description:

S

Course begins

.can be extended.

test equipment.

. A

75

- -

with a study of basic meter movements and how their ranges

] Course includes a study of various meters, signal generators,
capacitance, inductance, and impedance measuring devices, and the oscilloscope.
Also included is instruction concerning the care and use, and repair of all

.

o

. _ THEORY

‘Performance Guidet . ’ ° i
o : ’ Suggested
- : , - Hours
I. Basic Measurements and Electrical Laws LT A
. "A. 'Basic Meter Movements o < -
B..-Advantages and Disadvantages s . - R
II. Range and Function Versatility . t ) 6
Av Extending Meter Range _ > d\v C, T
1. Voltmeter . * ‘.
2. Ampmeter ' ' . /
3. Ohmmeter x - .
B. Function Change ) ‘&
- 1. voM ° : : . ‘/}/
III. Tube and Trandistor Testers ) ‘6"
A, :-Filament Testers’ . T
B. Mutual-Conductance Tester
" €. Diode and Transistor Testers s
D. Transistor Curve Tracer : .
IV. Signal-Generators - J . . . 6
A. Basic Oscillator Circuits E -
: - 1..- Hartley Oscillator. ... . ~ A . B
- 2. Colpitts Oscillator . ‘ ‘ ,
. 3. Tuned-Plate, Tuned-Grid Oscillator . .
— 4, Crystal-Oscillators Co .
. 5. Multivibrator Oscillator - . ‘
. 6. Electrén-Coupled Oscillatox * n .
L, 7. gien-'aridge . i ] ,
B. 'Génddation of Non-Sinusoidal Signals ,
C. Generating Sweep’ Frequenciles ° "
V. Impedance Test ~ ;
A. Capacitance Méasurement o
B. Inducfance Measurement . . . -
- C, VIVM Capacitance Test N .
VI. The Oscilloscopé | = . b
" A. Types and Uses "o
B. Construction . .
6. JBlock Diagran
E? -~
3 . : ' )
-j . D L t
70 > - ’ N

.’

.

<O\




AR D

. (-3 X ] -
. | ’ ' * . o,"
D. Circuit Study : » Vo e L
. 1. Vertical Amplifier o -
. 2. Horizontal.Amplifier , - .
. . 3. Sweép Circnit . ' '

" 4. Power Supply, . . . —— )
. Lot ) - - 36 —
¢ R a e d’, - —— ¢ ]

A\ Q . ' ‘
) . . LABORATORY . )
) . . . . '_ N
I. Simple Meters . E . g 4 .
. - N Ae Voltmeter ~ ) . - e
B. Ohmreter ] -
. - . 1. Series, .-
ot - 2. Shunt.
. II. . Transistor and Tube Tester .
- A. Conductance Test . -
. B. Curve Tracer - . ‘ )
T C. Meter Test o ‘ .
. III. Signal Generator . . . - 6. ° -
) . A. TUse of Generator N - ) ‘ e
. B. Simple Oscifllator ) . . ) . ‘s '
: IV.  Use of Impedance Tester « B &
V. ' Use of Oscilloscope ' ) . . 6

.. ) - : . 267 '

. ‘: ) ,

O .o ‘TOTAL HOURS 60 .

. . - . x- '6 : * ’ . |
- . . - Task 13:" Lab Proj'ei:ts‘b o - . : - : o .
“ . - l . . " - . . . “
. .Performance Objectives: = =, - . .
. 1. The student will proauce edch of the approvedo electronic solder joints’
* s " to indus standards. ' | . . . . ’
e R I
-t 2. The student will produce a usable electronic chasis,.punching or filing o
T ‘" “alfholes to a quality’ acceptable for field-modificat:ion of existing R
) - commercial equipment. . =
i 3. The student will manufacture including "layout, photo work, and drilling
- - - of a printed circuit card. , . A
4, The student will produce a cable for interconnection of electronic. :
. eq‘uipment to include at’least two multipin connectors and & barrier
= connector,,properly 1aced and labeled. 1________________-——*/ s
2 . " : ' ¢ - ., BN :‘ ) ALY ’
. -~ S . : . N ¢ : o
.Description: . . - ) . : N

Course is designed to give the student practice in proper techniques used
, . in fabrlcation and rgpair of éIecqpqic equipnent. ¢ Student wi'l‘l learn proper -
” procedures for working me chassis,” planning and et:o‘hing princed circuit

. A ¥
,

- "Yoards and’ fabrica’tion of electron:fc cables.



. o . T
- . :L/"‘: .
Lo R " Hours
I. Soldering . 16 o
. A. Outside Chassis . -
B. Inside Chassis
) II.~ Chassis Punching . it 16.
. , A. Drilling . ’
. B. Use of Greenley Pu.nches P —_ i
. C. Nibbling
iII. Bread Boarding : B 16
A. Circuit Layout .
. * B. Cigcuit Connection ) . )
. €. Chect Out of Circuit " ¥
——___ IV. Etched Circuit Fabrication " 20
A. Drawing to Scale T g
B. - Photo Reducing . . . i i
. C. Etching ' . |'
D. Drilling =~ . . o .
E. Soldering’ T ‘ & 3
V. - Cable Fabrication . S ; 16
A. Plug Wiring .. . i * ..
. . Cable Lacing R .
C.\ RF Cable Fabrication - } . .
. VI. - Chassis Layoat Blanning - -20
, - -A. Spacing of Parts:, .
\.) - B. . Location of Controls
€. Positioning of Components. - - K -
L D. Routing of Wires N - - ,
B VII. DC Board Repair . . 16
- . A. -’Broken Run Répair e Q- ) -
-0 -7 'B.l Component Replacement . - )
N ’ . o ’ o TOTAL HOURS 1-7;0
" R . . / o .
o ’ " © '~ & COURSE OUTLINE . :
¢ . -
: . ' SECOND YEAR - FIFTH QUARTER N
. % . ’ J
Task 14: Industrjal Electronics I \
[ 2 ) v
Performance Objective: -~ =~ =~ 2 N . .
st . Y - ‘
Obtain 8 working knowledge of the theory a.& sqlutidn bechnique‘a for ‘)
. problems in the industrial, electronic and ‘pro<:ess conyrpl job‘ area. T
N « ) . -ﬁ'_g _ L) e \‘. . .
o ° Criteridn.-Referet!:ed Measure., T .-
, Prodqce a grade level of 75 percent or higher on**examination in the subject
mater:lal area.” .. ’ RS -
. . ' - O *
{ . ~ W *
" - A - . ~. o
@ i ) " . - 72 . 9 ’
. . X :
Y 4 ~
| S 81 «

Ve
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M « - Fs : - % <, ol R
- . .y - » - . -~ [N
- X * ¢ o a7 - LY - - R
. ey ~ . - . .
~ - R . - >~ P ” . -
e i . 2 . . . e < e A o
- . M PRt . ot . = -
N : - . L & ‘\";‘ . P
- - s , b AT . ¢ -~ N X -I
ce ! -~ . -“- ot
- N . ¥ - .
. R
~
P . - - ) ] >
“' . " Toa ‘ .. N - hd "'
. t - - .t . S -
Descriptiou' NI . - - ) s T e -
. — . N ‘<. o .
: ~, . -

: . ' This course is aimed,t; the theory and solutions eecﬁniques o many . i -

o technician problems in the industrial electrohics and _process contﬁol rreak,

_.v,__'rhe.emphasis is on theory, not .¢quipment. 4r labora.tory vork because many e

industrial and instrumentation systens requirb special, eircuits which are
JTffreait—to understand and must be treated nar.hematicauy if a solution is
to be realized. The fupdamental concepts and salution techniques are pre-

e ] sented individually“vi‘th ample problem.s to :Lnsure student understanding. .

.
. - N . ‘e Y ’

s F. J 3 g . . LI,

. T % Te e .7 . " : N ~ o

. Performance Guide: © gy, v

N L ST s Hours

t

_I. Introduction . TR o2
II.  Unit Exppnentjal Fumction - - ’ R L » T 6 0
III. . Decibel Con’version System A 6,

V. DC Meters . Vol .U ey 100 R

Calibration‘Errors L e .l o

s _B.“ Loading Effects . - A N
- €. Shunts - e e S I ,
- 1.  ‘Ammeter . i FF - - : e ;

2. Voltmeteme . oo - e . T Y

. .D. Sensitivity Y S L

E. Ohmmeter oo (.0 . Lo - C s, S : ‘ “, '._‘ h

. F. .VOM | - {." - ) o e o
V. ‘Diodes "’ Tt T Ao e g
. A. Approximations I, II, HI v, ) R icaa NN tl .

wr ot

- Clippers : . ‘.-* ) :
\1‘3 Clampers B T e oL
JA-C Detection '\ . . ' LA e L B W
'V A. Half % Yave ", IR P R
. Low RMS Non-%ﬁ:eai‘ity ) ’ "y = 3
C. Peak Detection’.” ™. LT B e S

-+ D. Loading Effects . STk

L E. PP Detecto® . U o o itk T Tee o TR
‘VII. Bridges = | ' i RO T e T
. A. Direct Current ° . ' .o ST T

. 1. Wheatstone ' ) R e, TR
2. .Potentiometer . T R o c
3. Thevénin Eqpivalent : T

B. Alternating Current N

1. Equivalent Impedances ° .

" guggested

. 2. -Series~Parallel Conversion . . s o
3. Balanced Bridges . o oo T -
4. Commetcial AC Bridges . . N ) BECI B

VIII. Attenuators * ¢ . <L & : " 16
: : A. L‘TYPE R -~ \ ~ ° . . e ) " RN
& ¢ . _  B. Symétrical-T - ) S, . . " \ B
. * ¢ Symetrical-PL . _ B ) ) - :
* D. Bridged:T L. . o T . VR =
; o E. Cascaded Sections St Lt . B ’
-0 **, ,F. M-Derived o . , .
- ¢ . ' ) L]
N - [ 4
. ® ’ ”-/ v
o ’ - ot e
. - ’ 1‘




. N ] S
IX. Filters ‘ - . ‘ S0
A, Pass ' . . o .
L, ? o 1. High. - et - ‘
oY 2 ) . 2' Low by . ’ .. . :‘ . . :?
ek N
DA o S . 3. Band R . . ‘ N
«+ ¢« + B. Rejection ‘ s S
) * * . .
* . . " . R ‘
~ . ’ _20‘. Low -4 .‘ . .y . } re 2 3
‘ v 3- R . & . t . . -
. C. Teraffation . o ' . -
. . & . ’ . . . -—_'&0‘
N ¢, ’ : . .
. . . ) ..

R X L S S .

- 1. Amgeter Galibritien S v e~ : 2
., % 2., Véltmeter Calibration ' . .. 2 .
.. ., 3. -Wheatstone Bridge ° 4 ! C P e

T8 4., AC Bridge '_ Ceee T . 4
. . L-Attenuator‘ ) <. N : : 4
6. Calibeated apd Inpedance-na.cched T—Attenuator : 6
. " 7. w Loy-Pass Filter | . . - © 4
Cag 8 ‘High-Pass Filter . : . ) LT 4
' 9. Band-Pass Filter | - AT LS : 4
10.  Bdnd-Rejectlon Fiiter - T R ' 6
- L oo ’, . ¢ 2 e "o » ‘.. o . . 40
L . STt T e L ST ey
Ty S A A .~ TOTAL HOURS,. 120
o‘" - ¢ . - -

. . - . [ ) N . . . \ -
Task 15:: _Instrumentation I .7 v s s N . R .
:., ' "- * . ‘. C e~ ' :. o ": T . - '.'

- . N . . ¥
3
. r ! » '0 s . - *e J
.
b -

. Perfomnce Objective' S A : e 3 '
. Ohtain a worﬁ.ng fcnowledge of an electronic process control syster, input
L transducers(temperature, pressure, f1éw, volume) recording devices, strip chart.
- ‘récorders, indicators, alarms, ou:puf. rechaniens (servoﬁ' and pneumatic valves,
v .as in current ind stry. ' T e N\ N
.‘ ! w M u. . ustry P‘ e ’_ " ¢ A ¥y P ‘ N Y . )
.{ ' - ‘ ‘ ' - ) ) . 2 ’
! Criterion“leferenced Heasure. ' c o X ) EX . S

. . . Produce a grdde level of 75 percen; ‘or high n written examinations’in
« % ' the' subject\matter area. . ) L ““ °
- " T * ¢ . ) . g . ' * M
N . ! ? * - . L. - 4
) - Descrigtion. .o - Cae T N . ! \‘ - e .
. - ) 1n|tnmentat:lon Idis a first course in the stydy of neasurqment and c\m;rol .

"of procdesses useé in industry. JIncluded ig 3, study of tlay theory of process
queaqlties td be neasured and controlléd, such as, pressure, heat, f£low, and
. “-weight. .Also covered iy the basic behavior of’ uterials, enérgy and force .
. st systems® -~ .
g d . ]




.

Performance Guide:

I,

Jnstrument Application.

A. The Process’ '
B:x The-Types of Measurenents
&> The Types of Ihstriment's Available -

. Basic Behavior of Materials,

‘ \qu‘

v‘

ViI. ’

— X

r

~
L]

x.

Y

Changes Due to Temperature. !
B, Changes Due to Light .
C. Strain and Stress

Basic PrincipMee——iwersiws,

A. TWeight, M2ss, and Specific Gravity

B. BHydraylic and Pneumatic ?rinciples - ‘

C. The "p* Tube&anometer ] .
Energy and Force dystems " .
A. Types of Energy '
" Laws of Levers . ° T - .
C. Hydrodynagics A
D.- Iypes of Jtic and Hydraulic Amplifiers
Heat and Heat’ fer

Electrical Gincuits and Devices .
A. Potentiometers . . )
+B, Electron Tubes ]

c. Transistors ’ .
Alternating Currént Circuitsg :

.A. Induced Voltages
B. Transforrers - )

C. Resistance, Reactange,' and 1mpedance 0
Pressure Measur&ents, Méchanical Transducers

A. ‘Torce Salance-Gages',(No Elastic Defordation) :
3. Force Balance Gages {Elastic Deformation)-

C. Absolute Pressure Gage . ~
D. BDifferential Pressur _{ Gage .
“Pressure ..easure:ents, ecfr“fca‘l Transaucers
A. Heat-Conduction Gages '

B. Ionization Type Vacuim,Gages

- *

~

€. ‘iechanical-Eler,trical Pressure I‘ransducers .

D. Variable-c:*pacitance Gages - -~ ) -

E. Manometer Transducers

F. Torque,Bzlance Pressure Gages T
“6. Oscilator Type Pressure-Cutrent Transducers

"H. Electro-?newcic Transducers .

Liguid and Gas Flow Measurererits, Hechanical Transducers.
A. Direct Volume Measurements .
B. PFositive Displacement Pump Measurements '

C. Accéleration Type ’

D, Force of Fluid Impinging on an Obstruction

E. “Speed of Propeller #n Flow .

«F, Vane Torque - v

. G, Qrifice and Venturi *. T .




.
-3

\ g i.‘ ’ .
: - e, s e N s
III. A-C<Circuit Analysis ’ . < .20
! _ A. Review of Phasé Angles : ST . .
i > B. "3j" Operator ’
C. Compensated Attenustor and Low Fass Fliter B .
, . D. ., The Bode Plot .
. . E. High Pass Filter and Band Pass Filter _ - L
F. Lead and Lag Networks R .
“G. "Q" and Series Resonance
H. Band Width. | ’
. I. Selectivity ’ ' R
* . J. Impedance Transformation ) -
. __ K. The Resonant Transfotmer - : *
- I¥. ' Transient Analysis - 16
A. - The Square Wave . . .
. B. The RC Circuit T .
C. Normalizing a Curve ’ B ‘
: D. The Time-Constant Chart ‘ ‘
* E. Rise and Fall Times
F. Interrelation of Transient and:Frefuency . .
. @: Differentiatfing and Integrating a Wave Form. | -
, V. Transformers .. 16
v¢ A, Mutwal Impedange . .
, ‘B. Self-Impedante 5
- C. Driving-Point Impedance . . .
. D. Transfer Impedapce ) - . . ‘
E+ The Dot Notation. . ) - o U
X F. Transformer Trapsfer Impedance ., - s
° .G. Current and Voltage Relatiomships - *I . P
H. Equivalent Circuits * . L .
] 1. "V Equivalent Circuit- ' ) . ‘
. 2. Primary-Side Equivalent Circuit L S
- 3.\ Secondary-Side’Equivalent Circuit
VI. Graphic Analysis of Vacuum-Tube Circuits ) 16
L .. _._ A. Analysis of Characteristic Cdtves et S
* B. Q-Point Evaluation . - = . T
' C. Plate Didsipation .. - Sy
I D. Trdiode Parameters . . to. ﬁ
E. The Tetrdode - * . - . .
‘ F. The Peptrode- , ; . . ,
G. Bias . N o Lt 3
} AN 1. Fixed Bias . - e .
. P \ . 2. Self-Bias ! : ., . . . ’
7 SR 3. “Combination - X
‘LT H. The Dynanic "Q" Point’ ‘ i : . S
N I. .The Dynanic Load I.ine“ oo . R . . . .
4 . "J. The Cathode Followex : . < T ‘
S K. The Grounded-'Srid .Amplifier ) ’ L T
o PR L. The Cascode Avplifier - 3 - . -,
o . ; .. L] . - g » - - . - . lw
| . . . . TV,
\ i " * ~ ) -
L ' o ¥ LABORATORY ~ S .
» . .
1. fThree Loop Circuit . S R
N . 2. Sine Wave-Phase, Shift .o - . &
s . 3. * The Resonant . ) e 4




»

-

determinants,| complex numbers, and RC, RL, and' RLC cirguits. Vacuum-tube - -
circuits are also analyaed: . - . ,
. '_ N A -
Co \\1 .
Performance Guide:' : THEORY o .
® - a s . ; Suggested
. o ) \\\\\;.( . Hours
I. ~ Notation, Voltage and Current Dividers N\ 12
A.. Notation ) . )
B. Voltage Dividers’ . : z
C. Current Dividers N .
II. MNetwork Analysis and Theo’réms - . 20 » ,
A. Superposition T Theoren . ] - .
B. Théve - o . R -
* .¢. Norton's Theorem . ) ‘ '
D. Millman's Theorem . . .y - ..
E. Rirchoff's Voltage Law (Loop Analysis) - .
F. Determinants s " ) . s
G. Kirchoff's Cur;ent Law (Nodal Analygis) . . .os \ .
S 76 ',
8o ;
« * »

. LABORATORY

‘3, The Thermocouple . . 5
-2.  The Manometer ) ’ 5
-3. 'The Pneumatic Amplifier . P 6
4. The Transformer ° | 6 .
- 5. The D-P Cell. ' R 6 .-
6. Mechanical Pressure Transducer . 6 ’
7. The Venturi and the Orifice 6
‘ - 40
TOTAL BOURS 120 °
Task 16:° Circuit Analysis _ ! '
- '\‘4 . - * - 2
Performance Objective: ' . ‘. .

\
Obtain a thorough working knowledge of passive network analysis to include
various solution methods such asecurrent notation, loop and nodal analysis,

determinants, complex numbers, j-Operator, Thevenization, Nortonization, j-

Millman's Theorem and transient analysis.

. Criterion-Referenced Measure: . . . o .

>

' Make a grade of 75 percent-or higher on testing in the study area. ‘Perforn
assignéd experiments and produce,at acceptable technical report to validate an
understanding of material and solution techniques applied. -

-~
4 /
- - N

- A

Descrigtion. . y

The course is a study of passive hetwprks and various methods of analysis
Included in the course is notation, loop and nodal methods of analysis, .

re ‘




T UL, P

+.-Task 17: Industrial Electronics\l

§l¢§

P
L9

. S . . -
T~ - ~
\’
4.. The Differentiator e e 2 .
The Triode Vacuum Tube R - - -
. o . —_—
13
) h ! TOTAL HOORS 120

~

.

\

Performance Objectives:

COURSE QUTLINE

SECOND YEAR - SIXTH QUARTER

s ~
.

- %
J

. Apply theory background to practical application in “dndustrial and

*

process control equipment includfng the mechanical to electrical/electronic

interface containing MAG-AMPS, s

trons, TRIAC's and SCR's.

.
~

. Criterion-Referenced Measure:

-

yachros, servos, control ampl'i_fiers, thyra-

-

Set up each appiication based experiment; remove:any troubles or dg_fect:ive
parts; obtain gperational datd and compile a technical report to industrial

standards. Make a grade o
examination grade. ~

£ 75 percent ‘or higher for a cumulatfye wri

L
L

tten

.

Description:
o

, Industriai Electronics II carries the theory to practical application in -

‘ industrial dnd process control applications.

» “cal interface, mag amps, sypchros, servos, c
¢ircuits are studied. Many of the electro-n
industry are investigated both in theory ‘and
gives the student the background of informat
trial electronic process™control systems.’

t

Process, mechanicgl to electri-
ontrol systems, and sensi ) T
echanical devices requinegg\b
in the laboratory. This course
ion required to understand indus- -

* .
-

"Modulator ~ Demodulator -

+ _ Performance Guide: ° - THEORY
. ’ ' / . ‘Suggested
- . ‘ - Hours
I. Transistor Review . 10
1I.  Amplifiers 20
- A. AC-DC T _’ . - -
. B. "Equivalent Circuits ‘
1. Theveninized * . )
. . 2, " h~Parsmeter N
€. Gain Formulas . . o

D
E. Phase Detector,
F. Difference Amplifier

78




Aeg
IS b4 ~ ‘. . . b
* .' R ’ .
(23 < . « cw ) N i
. IIL. “eElectronic/ Voltmeter N v . S |
~ . A, VIV " . _ .- - :
B - e, B, DC-AC High Impedance Voltmeter . DT e e e
N IV. Oscilloscope Fundamentals | - 6 L.
V. Harmonics . .- 4
Vi. Harmonic Analysis Instruments - ~ ) 2
VII. , Signal Sources - . . 4
Viri. Transducers . ‘ - . o -6
IX. Control Systems - v - : T 6
X. lectro-Mechanical Devices o o . 12. -
+ A. Relays . - . ot
. . B. Synchros . ) . . Y .‘3 -
C. Servds o - - T
. . s - . o 80 ° =
) - . - A ' ' . . ".-
T LABORATORY = ) L -
1. Applications of Null Type Instruments |, . . ’ ! 2 o -
- 2. Motcrs, Converters, Inverters, &Dymotors ' ot 2
3. Synchro Transmitter and Receiver . - 4. .7
* 4. <Synchro Differential Transmitter .and Recei\ter ‘ 2
5. Synchro Control Transmitter PR . . T -2 }
; . 6. Geared Synchrb Systems Sas oL . 27
- 7. Synchro Kesolvex{ R o, ’ ’ . L2 e~
J 8. \\Basic Servo Systems ) ' : .. 2 . .
N * 9. Rypresentative Servomgchanism Systems - ’ 4 t
« 10. C‘haracteristics of a Saturable Reactor ) §
11. Application ﬁf a Saturable Reactor 2 ~
t 12. DC Shunt Motor Operation - ' R .2 ‘
. 13. Thyratron,Cont’rql -of. the Speed of a DC Hotor - . : 2
15, ‘Automati¢ Conttol of Motor Speed . i 4 N
15. Regulated Electronic Power Supply - ! c &
.. ) 40 .
N LS - .. k 7 . . - S P A
. ‘ ‘ TOTAL HOURS . 2w
» % . . . . L - <
Task 18: Instrumemtation II - « - R ) BREEN o
: » - ¢ ) v
‘ﬁ R . ’
N Performance Objective: .- - . - N R
Interconnect transducers, recorders,pntrollers, and control valves for A
. 8 meaningful proéess control application. ".Obtain a working knowledge of more ..
..advanced measureément systems used in current skandard 1ndusr.rial applicationl. N R
LY A p
'.\ ‘.’{‘ ’ % ’ ..\: < - .\ e ' . ..
Criterdon-Referenced Measure: l o N / - -
i \
. Set up assigned experinents using trangducers (t:enperat e, flow, level) )
. controllers. Both indicating and registeting with recorders, servo systens, N
. both pneumatic and elettronic, producing a stable nin:lmal control systen.
¢ - " 4
" ¥ ’ .- ‘ * * . - o
! 79 « v
- . e * a .
\ i \
88 \ . >
. - Py . i - . v‘
\ ! -.L < / - . \




ghov dynami¢ and Btaf.ic system operation, collect system data’and write a
-4 tecpnical report: to *industry. standards. Make a grade of 75 percent or
highgr- on related theory testing. . - .

NS ’ . -

‘e — * -

. . ] . ~ . 6 K . . .
Description: . ¢ . . o

» ¢ s J -

[N

‘.Instrumentation I1 18 a second course in the study of measurement and
control ofs progesses used in industry. Included in this course are flow

measurement with .electxigal transducers, measurement methods for such . °
quantittes as liquid-lev tempe re, viscosity specific gravity and
ph, and indicating and recording equi ent. . oo
. Yoo Qws‘L - .
Performance Guide: THEORY
- . , - Suggested .’
. ) . Hours
. 1. . Flow Measurements, Electrical Transducers b - . 8
_ _A.  ¥agnetic Flowmeter N . N . -
. B. Turbine-Type Flowmeter . T, v s oY
. _ €. Strpin Gage Flow Transducers . IR . e ' i
-D. Variable Area Meters T -
) E. Mass Flowmeters - < ‘ A .
. F. Differential Transformers Transducers . . . . ' “~
~ G. Measuring Flow of Dry Materials . : ) . ’
1I. Liquid Level Measurements .. g- * .
. A. Position Measurement . N . K
B. Volume Determifiation . ' L '
C*+ Weight Determination ] ‘ . .
* - D. Gage Glass ,' ; \ '
E. Pressure Gage ) :
F.  Purge or Bubbler System : o
G. Manometer Range Tube and Cou.nterpoise
H. Float Systems ) . - s -~ .
~ 1. Capacitance Level GagJ‘Jng i ) - S Sy
I1I. Temperature MeaSuremepts, Mechanical Transducers . 8 ° :
A. YNonelectrical Methods R Ce o . . . .
LN 1. Change in Voltme of Liquid . ’
- '2. .Change in Pressuré of Gas '
3. Change in Vapor Pressure - : e . -
) 4, Change in Dimensions of Solid oL : ..
B. Electrical Methods - . . ‘
. ¥ 1. Thermocouples* - * ~ R .
: 2, .Change im Resistance ( L. - T
3. Golor Comparisom * v ’ N .
. 4, _Temperature Measurement by Ascertaining the Energy - ~¢
C . . Received by Radiation A . .o e T
Ive _Temperature Measurements, Electrical Transducers . 8. .. -
" 4y " The Resistance Thermometer . ) e,
. B. The Capacitance Bridge. . S . .
. C. Thermocouple B o -
i D. Radiation]and Op_tical Pyrometﬁ” ) . ; . c
- v * » ?
) [ (" . * ~
N . h . ! ’
. « 80- - . . L4
SRS
* 89 - . - *
- . “ . a ) ‘




P i . i
L} - \
A \
‘ .o . ’ LA }
V. Potentiometric Devices - - &1 8
- . A. Automatic Potentiometers " P
. * %, B. Electronic Potentiometers ;o
C. Osciliator Type Electronic Patentioneters . { i
VI. Indicating and Régistering.Equipment - ’ P ¢ 8
) : . A. Recording Devices I ! ‘&,. .
BRI 1. Ctrcular Chart Instruments,” ] '
e . 2. Strip Chart . B , / -
e 3. Pneumatic Strip}.‘.harts . {
. , -+ B. " Scanning Logging Systems v ) o
"Vii. Humidity Measurémenygs” ! 8
- : A. DPsychrometers | . P
i . . B. Hygrometers - ' S ' .
-, C. .Dew Point Determination BE o AF
- . D. Deternination of Moisture Content of Fabxics {and Materials
t e - E. Continuous Water Vapor Recorder .
T . VIII. . Spefific Gfavity and Viscesity Measy - 8
.. .. --A. Specific Gravity Measurements ) " '
. B. Viscosity Measurements ) : ! -
IX. - pﬂ’HEa’snrements _ . - 8
. "A. Meaning qf PH 7 - .
- « - -B. -How td Measure . ‘ \ " ot
. ’ C. Principles of the pH Meter . =~ : . ’ AR
. * “vX., ‘Servo Systems < : . X . 8 s :
- * .A. Split Phase Meter . ’ ‘ : :
i . B. AC Amplifier . : . S R - €
¢« . . 7 C..DCMptors . o o BERE
o . D. DC Amplifier’ . . o
; \ o E... Closed Loop Systems - '
\'. A el R o s - 80 -
L3 ‘ . . " LABORATORY . L
. .. & » . -
“7"Ts 1. The Flgwmeter * ™ o SN
N © . Y 2. The Level Detector, *® . R . . - :
+ " 3, The Thermocouple . LA <. vy s :
' 4. ~ The Potemtiometer ~ . . - °5 .
T, <,5. . -The Strip Recorder . - - N . 5. o
. “6. -"The Hygrometer - ., T 5, .
o .. ' 7. . The pH Meter . .. T es §
.~ 8, , The Servo.System Lt JER __5 -
- ) . < e - 40 .

7 - * -~. : ;’ - h ’ ¢ - ) 4 .- )
PRI = et e . TOTAL HOURS 10 - . .
. . :‘. L e .‘. . N . ‘-\ ¥ e . . LI
". . ’.-‘ g\.‘ T . . o ’ - . T ' “.

e Task 19: Fortrame =~ . ° . . e R
e i T ':' ’-'- . - " * . ! l' ‘
- "% Performance ebjective. v T . . -
" . Obtain a working knowledge to a user level 1n th cientific/ technician ‘ -
LU . computer laxh‘udge Fortran-IV. Be able to use wmanufacturer supplied softwaré N
. : T . . .o e,

1 -
- )




- . . P

. to exercise system for faulbt analysie:.‘ Be able to use the Fortran language
‘to J.-'.olVe electronics problems as required in industry. } 4

. .

Criteripn-Referenced Measure: ' , ’ . .

Successfully comnlete all.assigned programs and supply.a computer print-
out of the program, input data, and solutions. Make a grade of 75 percent

L ..on-objectiye thedry examinations. . . . . ‘ o
’ il ‘ - . ) - R . e * -—
*  Description: .o ' : _ .
[} - ) . i
.Fortran (Formul Translation), an engineering and technician scientific -

language that closely reseubles mathematics, is the industry accepted .standard
. for troubleshooting and software diagnostic routines. This problem Sriented
language provides scientists, engineers, and technicians with a computer
"communications mediulm that is more familiar, easier to learn, and.essier to
use than systems based (Cobal) or machine base (Assembly) languagés. This
dourse places emphasis oh program planning. Fuhdamental program techtiigues
such as loopihg, flow charting, "computed entry-exis are carefully explained.

ne _Applications related to all phases of the students course of electronit deudy
are used to reinforce program study. All of the basic Fortram IV instruction
_ Set elements are studied with application on an operating gystem in the form _ __"_,
—  of designated program laboratory assignments-mach e operating experience :
*_  is an integral-part of the togal course gnd thefefor is not.listed as a e
0 sub-section. S e s L P
' . . . ’ i -
Performance Guide: . THEORY _ o
. ; - . * Suggested |,
" » ) - . Hours
L. Introduction - e -
B} I1I. . Coding Forp . ) : E - i Ao
< * A. How the Columns are Used L o R B S
.1. TFORTRAN Statements . - . o7 . 5
2.»* Statgment Numbers ' . N L
. 3. 2rogram Identification, Sequencing : N S )
v * 4, Comments' P . ) T P
A 5. Blank ', . ) ~:'
. III. Constants, Variablee, and Arrays T S
L " A. -Constants . : .
. 1. Integer Cqhstants ) :
: T "2, Real Constants o S -
B. Variables ) . - o
. 1. Variable Names' . - . S
2. Varigble Types .
. . 3. Subscripted Variables , , ,
‘ T . G. Arrays and Subscripts ' ] . .o : . )
+. - 13 Arrangement of Arrays in Storage v - AN

+ 2., Subscript Forms < e S ' i




»
, \ C. - _ )
, [}
® - ¢ ! - L]
] . . ., L ,
IV.” Arithmetic Expressions - - >
oo .» A, Definition _ . . . .
B. The Aritfmetic Operation Symbols
. C. Computationdl Modes, Integer and’ Real . .
. D. The Mode of an Expression . £ .
e . 1. Integer and Real Mode gxpressions . -
~ 2. Mixed Expressions 3 . .
E. 'Use of Parenthes®s S o ‘f-‘-je'\\' N
» .F. Order of Operations L., 5 S o,
- V. Statefients e e I L b
. ) A. Arithmétig—s\tatemenﬁs , el
.2 —~-B. Control Statements . .
. : - 1. Uhconditiorml 60 70 Statement . P
0 3 " 2. Computed GO TO Statement ‘ . ,
. 3. IF Statement . . :
4.. DO statement " ;
- 5. CONTINUE Statement .
6. PAUSE STATEMENT
7. STOR Statement . . R .
. 8. END Statement . . . . . . !
. 1 - 9.7 CALL Statement ~ I o
- - 10 Specidl CALL Statement N ) .
. . - .11, ‘Machine and Program Indicator Tests T .
. * C. Imput/Output Statements : . .
1. Non-Disk I/0 Statements | . : . .
2. Disk I/0 Statements o : A ’
3. *Unformatred Iy0 Statements - ... . ) ot v
4. Indexing I/0 Statements o . v '
* 5. Manipulative 1/0 Statements o N . o~ ..
6. Logical Upit Numbers . . ‘ . N
- o . 7. TFORMAT Statement ) : . : : - .
o *°  D. Specificatibn/'Statements < N " ‘
2 . o 1. Type Statements (real, integer) . ) o .
et o ’ @2 " EXTERNAL Statement ¢ ) . R o o i o
‘ = ... Y3, DIMENSION Statement T - P e
_ " 4, COMMON Statekent . - oLt S e
: o LT S. . Equivalence §tatément c ’ - . . ’ .,
o, .+ . ~'6. DATA Statement - . . S R
; " # 7., BEFINE-FILE Statement_ - A . T,
o g ;+'E.  Sub-Program Statement =TT e . ST o
. P e 1. Sub~Program Names . . .- \ ~
- : " . 2. Functions - o B . o,
St e -, 3.. SUBROUFINE Sdb-Program . ‘ - ’ . )
SO .+ - 4. ENDand RETURN Statementf in Sub: ‘Program Ce - ) w7
e -0 .S, Sub«-?rograms f&ricten in A“ssemble,r [Language - ST B .,
s g s T AN ‘ . . ~Bo | i
) . 2 RN N .
7 L . K ° . . e . . - . S SN . N
Fa . . * " . s *, . |8 R L
L . o Tooe  ® N o < ; . L4
‘ . » < \ < . ‘)' Sz N - :’ .
; ’ ~ % : . . - ,.‘; N 5 N
o . a7 . wet - :
' ," o * J & . . A . ? ' ~ ! - Y
. : , . & s R i Lt A .t -
Yot W e * T e N -
~a " ~ o ' ': . L, . 4
R :. M i v‘ " - . Lo . ae ‘“". . - . - ~ .
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Tagk 20: Switching Circui i ~ e
L . L.
Performance Objective:, e e o0

. , - . . q P
% 0Obtain a thorough working knowledge of current logic modules and
»  fabrication techniques. Be able to locate troubles on-a logic block level

. . ’and find the discrete part faflure. Understand the c?‘sigh procedure and

™" limitations in Wtruction.

- 1 .
Criterion-Referenced Measure::

H —
«

hd

Build each logic circuit, locate any problems, exercise the' circuit affidar
the design criteria (voltage and temperature variation} to determine satis-_~
factory operation. - Write a technicgl report on each unit to industry, standards.
Make a grade leve} of\zS percent,ox{higher on theory and -desipn procedure -

- testing.. - o ) P - R .

...\' , . ] .
ﬁescri'gtion: -

A clear, concise, detafled ¢
“ to the student. Each of the basit logic building blocks are studied from »
‘both design and maintenance stand points, with ample laboxatory construction
and experiments upon actual circpitry to reinforce understanding. Boolean®
- A:‘Lgebra,and Karnaugh mapping -teghniques for logic simplification are intro- (
duced. b y . , .

oot
r‘ﬁ:

Id
o,
LY .~
-~
4

. irlie course is based op t
. knowledge of transistor citcu fry. Transistor I and II are'pre-requisites.
. ~ N o . .t

[4

Performance Guide: . THEORY - ] ] -
. .‘ R : , Suggested
R ~ . A *+ ‘" Hours .
.I.» Pulge Waveforms " N~ . 2 .
. IL. Ci.r;,uit‘. Theorem Reyiew S, I .. 16 ,
. </-Thevenin*s orem . ’
‘s B. Norton's ¥heorem ; N o,
- 3 C. Superpogition . o e Y . s
v D. Millman's Theorem , - : N
o E. Lobp and Nodal Analysis . S \ * ) . .
© IITV'  RC Networks . e e 12 )
% - ¢ A.- RC Time Constants . ' -
' B. Integrators-Differentiators ,
C:" DC Restoration ) .
e . . AN . . X ‘. ° -
-t . vV ' I
- % . + ‘ W .
» - [} mb,. v~D/\|;. L4
o, . . © 84 Lo .
' - ‘ - \ ¢
. i , . ~
. ' . \ - 9 3 ’ N - * '
- . [ .. . ~
[N . . . [y 4 ): N~

. . ‘\Z L Y » . . - . .
assumptioh that thé student has a reasomable~ -t

*e




i - - . i ‘ ‘. ; . : Y . 4 ﬂ"‘i
’ - "’{ i'%'/‘\}\ : A ~~ . ' CE
7. AN - w 5 ' . L. ) To<
s e 3 ’ > ) - T '
T 1 -—_: ) : o[ .
. - "‘ 4 ! + ' ‘. _'
’ ’ ° ’ S . s - . -
\IV."' RL Netvorks‘.,\ ,, S ! Do : 12 -
o _ Inductive Energy . . _ . - o - ) s
Lo - " L/R Time Constants’ . . L s
, C. Pulge Transformers | . o0 ;
- y The P-N Junction Diode - ' . £/ .
- A. -Clippers = : - ;
. N + B. Clampers -
\VI. The, Junction Transistor 10 | ’
‘ 3 . Fundamentals * ' .
B. Equivalent Circuits - . h
- - .C. Switching Characteristics . - !
< VII. Switching Amplifier Circuits . 4 |
VIII. Logic Circuits . 16
T e A. Logic Circuits ° . , °
‘n 1. xAND ’ h A
2. OR: / . .
3. Inverter * . A
7 4. l NAND } . . _,’t‘-‘\’ . e
aepe, B3 5. NOR . R 'L‘. PN S ) ,\’ ..
s ‘B._ Storage-F1ip Flop S N < . .o -
‘ “:1' 'Mtable. ¢ [Ty vy ’. ' . )
T \ - ‘ionostable —_— b > * s .
i Lm 1‘\,‘3 'Bistable} . , )
) L’.“ - - b 80
P ' . T LABORKTORY . "
~ ’ . ; £’
- . N
. i 1. , OR Inyerter Logtc - 3010 o . -2
. . 2. Solving Logital Equations ’ . -2 .,
- 5 "3. The Plip-Fiop- , N 2 o | -
) , 4.« Binary -Number. System « 4 * . 2
5. ~~Computer Codes . . 2 .
.\ _ -.6. Computer Arithmetic Operations - 2 . BN
* 7. Thé Steered Flip-Flop ' - . T T Ty e
v 8. Shift Register and Nemory Transfer * < 2 .
: 9. Binary Codes . s . o2 1
‘ : -~ 10. Serial Synamic Memory : R 27
11. Parallel Rdndon Access Memory > = 2
o 12.  Serial Adder oo o2
13. Gray Code Conversion _ '~ z 2w
. 14. Digital to Analog Converter , K3
. 15. Analog ta Digital Converter 4 -
., ‘16. Digital Voltmeter : - 4
) 17. , Arithmetic Unit 3010 ® ) 2 o
C cTe ) - - : 40
’: o ) N TOTAL HOURS‘, 120 S
‘. - . [Y . - \\\ -
AJ v - . . "‘ ' ‘
* -~ . N )
* ¥
t e
q; ~e 1y : K
N . . .
~ NN - -« , ,
. \T» [ 5
- . é : SN .
. ~ L AN o .
. , » . ) , \ . e N
[ 4 . . 924 ! .
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Task i!l: Communicatigns I \\ ‘,

Performance Objective:

Apply basic circuit design theory and Eu'ning ‘practices ‘to transmitters,
receiversy amplitude modulation, frequency modulation and antenr@s as' necessary
« .~ to properly align these devices. Kmow the equipment limitations and regulato
3gency'.cr teria, align and certify that the equipment meets these rulels.
Criterion~Réferenced Measure: ‘

. N s .y . * , ‘ - .
Coxpletely align an amplitude-modulated transmitter and s{perhetd:ne

receiver, a narrow-band VHF frequency-modulated public service radiofgystem to
_.include transmitter, receiver, with private line, and information mul{iplexing.

Student is required to apply for the Federal Communications Commission ird
~« *Class Radio-Television License. " . ST T
Description: ) . )

This course introduces the student to basic communications theory .and
¢ . ¢ ,measurements. The material covered includes basic theory, transmitters, .
receivers, amplitude modulation, frequency modulatiom, and antennas. The, ‘ \
course meets all the requirements and procedures mecessary to obtain a second T

and third class Radio Telephone, Federal Communications Commission,License.d - . T
Pré-requisites are Direct Current and Alternating Current. ) N i :

-~ [ Y - g ~
. .

c Y n . Lo .

s

;- Performance Guide: ’ THEORY ~ .. ~. .
. . cL - ) o - Suggested .
. T . ’ Hours
-+ . 1; " Basic Theery . - . L . Lo . 5 . :
NG " A. Current, Voltage, ‘Resistance . ;o o, e s T
- B, Direct -Currept‘ Circuit§ , . R - . . .
. . C. Magnetism ° . . . : : DA
b : D., Alternating Current . . v \
£, Inductance and Transformers -, B L, . .
a : .
e F. Capacitance . . : B . i . ~
G. -Alternating-Current Cirtuits ’ . BN R
N Y. Resonance and Filters . . . : - T
II. Vacuum Tubes : o ) ‘ Lo 1
III. - Solid State Devices oo - C o2 .
V. Power Sugples : N - s . 1 A
V. Measurement Devices. R 4 . X - -
VI, ‘Oscillavors ; . - - 6 -. -
VOI. Amplifiers . , - . - L e, 2 . ]
_ A, Audio ’ - L., ' oo r s -
: B. Radio Frequency . ) £ T . . - C
VIII. Basic Transmitters =~ * & =~ - LT - . 8
IX. Amplitud Modulation - L~ .- b -8 o a4~
> X. Erequemcy Modulation® , _ O v T ' ) 8 I
. . Y . , RN . N - e ’
5, e ' } ¢ Pt ; ~ N
) ~ , B ) - . - . - 4 .. N ' _




1 ) - »
. s
, .
XI. Receivers . N 8
: A. Amplitude Modulated v %
1. Superheterodyne e K L
2. TRF ' & g
B. Frequency Modulated ~ f("‘\. ..
XII, Antennas - ! ) i ) 3 - AL , 6, *°
XI1II, License Information N : ' 20
A. ‘Element 1, 2° - . © o,
B. Element 3 * —— .
" - 80
- \ 4 i - - ’
.t ) - . . ) ’ -
o o LABORATORY ) N P
1. Transient Response of Tank Circuits - ‘ R - .
2. Self-Exciting Oscillator Circuits . Yot -
3. Basic Types of Circuits : ® LT 2
4. Crystal Controlled Oseillators . - . C) )
5. Radio Frequency Power Amplifiers - 2
6. Frequency Multipliers ) -, 2
v 7.  Amplitude Modulations - T e X . - . 2 y
8. Plate Modulation of Class Amplifiers ’ . e 2 LN
9. Single-Sideband Suppressed Carfier ' . 2 .
10. Class B Modulator Related to Bg_ Ip Curve - - s a2
" 11. Frequency Modulated Recelvers ™ ~ 2
.12, ‘liodulat?.bn Index; Deviation Ratio; and. Bandwidth o~ . 2
13.° Alignment Adjustments of FM Receivers: " L2
14.  Reactance,Tube Modulators ) 2
45.™ Limiter and Detector “Cipcuit Analysis - A /
16. Discrimindtor-Ratio Detector Adjustment 2
17. Radio Frequency Voltage Amplifiers 7 . 2 ' .
_18. . Transmissfon Lines _and Antennas T 2
19. Conmstruction.of Antennas , . R . 2
20. Check SWR and Adjust for Minimum . 2 . ,
' t / ] f " w . {‘O ) '
e e BRI '
SRR R - om _ TOTAL HOURS 120,
. * . > ' . .
22: “Microwave . . . . .
.« ™ S . s s . e
3 .\ Ta e '. '\)‘ - p & -
. o ] e s . -

’ Performance Objective: — . ; . ; .

Obtain the basic mathem:;ti‘cal fomulations, operating principles, ahd
measurement procedur.es as, applied to. radar and microwave related assignments.
.Be able to identify and interconnect: the basic set of microwave ‘hardware, .

such as: Klystrons, Magnitrons, ‘I’R, AT{{, Wave Guide Components, to build
meaningful systems \ . . V. "*. ..
- PR ~ . ve
‘l ' ~ A N . - L4 a . * R 2
N Al - \
SN A . . . . *
P * . - - o
. . \ . T e —— : .
. . e - -~ .
\ . - . - , f *
) \, M - A
o v
. - , L] . . »
»
. . * ' ! . » .
. N . * 87 vt ’
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ek

]
’
- . .

. Critetion-Keferenced Measure: - . .

. Perforn a set of gicrowavé and related experiments, show proper,operation
“by dara: collection and compile_a technical report .to industry standards ‘on
each experiment. Obtain’ &grade level of at least 75 percent or, rpore dn all ™
swritten examinations. Student, is required “to apply for an examination for the

Federal Communications Commission Radar Endorsement to a second class radio
telephone license.

14

o

.Description:

A basic introductory eourse in theory and measurement for tedhnicians in
_ radar and nicroane relar.ed jobs is pursued in this courser
of mitrowave must also contain the matheratical formulations which illustrate

. -
? ’

. .

-

.

Pl

N N $

A concise treatment

fundagental principles and measurement procedures. . Particular attention to .
technician procedures, problems, -and application is given throughout the course. .
This course gives a good base of material upon which to study nore advanced .
microwave g'oncepts and techniques. ' ° ; . -
. X . P ) . /'\-
Performance Guide: .. THEORY . - -
' o, - : ' o Suggested
-~ . . .a , ) . o . C . . . ‘*iﬁurs
I. ~ Iatroluctjon to Field Theory’ . : h -7 4,
--II. , Transmission Linel ~ o e 2 “y 8 ) .
B Y wire'Line*” t = - . P | e
B.. Traveling Waves ,k - P . 7 *
C. Reflectiag - . i . ) {
.- 1. -“Terninatéd - T a T . - L e
"2. Shorted & U e T N ]
R 3:- Open ) . ARG - " K R
- Iﬁ-'. ~.Lines*&t Microwave Frequencies : \‘-' - A .
. A, Traveling’ Waves . - ’ . )
-7 : .B. Propagation»‘ '.’ B R Co- v e T
Y ‘._ .Ct SWQ “‘"\ ’ - K ‘*.*( ~ 5" . . ’; s l f“
- Dx BSurge Iﬁpedance .. o = A ‘ -
"3V. Ese of Smith.Chart ™ o PR o1z, .
A, Impedance-?sduitt‘aizée PR : ~ "
,B. Matching’ ) ~
C.. Stub mer ‘> R “,, h “ ’ .
. 1. Single- -. oL, ,
-+ . 2. Double_. e .
¥. Coaxial Transmission Lines .and Heasuring Equipmen; 4
‘VI.. Wave Guides . - . 4
) A. Modes h. el ’ ¢
. B. Obilque Reflection . . . ;
. C. Operating Range 2 :
"+ _P. Dimensians g :
.. "E.. Iopedamee’ ) e 0
Vil.. Wave Guide Elements and Components, - . N ™
- &.7 Matching Elenments ' AIIEN -7 »
-*  B. Shorts )
C. Tees R . ~ *
D, hifters-Attenuators <L . )
E~ Couplers .t \ . .
88 -




[ v . - ‘ N *
ST S Lo ' .
v . - - ) o . \“ » ) .
i R ¢ 4 [y
t ‘e ) S 1. : ! - .
| . ' F..-Detectors . e . i e, . . . NN
l 1. Bolometers T . , . T
) tos 2. Crystals : o ’ B T R T
\ .G. Joings . LY ‘
.l H. Antempas. - ot L
. VIII. 'Frequepcy Measurement Devices ‘e - e ’ L T
A. Regonators» '° . . v, : e o
’ 1. Transmission Line . . .
. 2. Catdty . . . : s .
‘ * B. Tuning Plungers - . ) . » . :
. C. Wdvemeters - . ‘ _ ) . !
’ D. Mode Chart . ot . . ' . .
: : R. Fidters .o . ; » )
ot IX. . Active Devices " . ' o 10 -
: A, TWT ) - - ¢ cL L -
' B. Backwave Oscillator . . ' .
€. Klystron ) . ! I . .
. D.. ,Magretron o . . . o
, E. Parametric Amplifierss * .. .
P X. Measurement of Power ., ST . v . §
. f A. Bolometric . ‘. . .
. B. Balanced Bridge - . : ‘
€. Calorimetric g s )
{ . . : o . ¢ o - . 20
3 *5 . .
. . p ; :
- - - . N 4 . l 1‘
- - “ -+« - LABORATORY ’
: : 1. Introduction and Lab °rocedures - - [N 4. .
Do A. -'Safety ’ ‘ - N
e B. FEquipment Handling. 2 C, )
2. Reflex Klystron.Characteristics . ~ 6 .
5. Frequency Measurement 4
: ' * &, Power Measurement: ; ‘ . . ' 4 -
=7 % 5. Attenuation Measurement - e e e o
6. Smith Chbrt. ’ . F * 20 .
] . "A. Iopedance—Admittance: ., L o A .
- B. -'‘Impedance Measurenment . L v ', .
’ . C. -Filters ) ) -
7.  Bolometer Mouhts - I T . 4
. 8.+ Power Bridges ' - . ' . : 2
9.. Crystal Detectors . . AL -2
- 10, _Transmission.Lings | Vo . o § .
. . A. Mismatch Loss . o . .
. ‘B. Maxinum Rower Transfer ’ . L. ‘ S ¢
' « 1. ‘Directiopal Couplers ) v -0 ) . ~ & .
_ y \. . o, ‘ - L. . o - 60 .
R " ’ . ) 2 7 % . i m———— x
- \ ) - TOTAL HOURS 0,0,
P - . : '. N ! ° . ) * .
¢ * . 4 s * ' ) v - ,\:
. S N .t -
., < R : ' N ' ) ‘ [he .
. \ . . [ s N
. 5 , 89 . .« » . N “al
Y, o P , [ < . . .
» . . . @ "y ) 'Y
3 N ) ~. " ‘ v98 . s -
reos ¢ [Rd . ’ = '
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‘fask 23: Digital Machine Design’,

» ve

\ “Performancé Obj ective:

Y.

L. *
. Be able to apply Boolean Algebra Equation Simplification and Karnaugh

 Mapping Techniques to_ logic redugtion of sequential 1
" multistage.logic systems'in industrial comtrollers.
.* ALY operation as well as t:_ziprof-pnocessor;prganization-and be able to tzouble-
- shoot these-Bystems. ) )

N I

.

', -

1

Criterion-Referenced Measure:

f

.
Ly

.
3

cpuxs,é.-bim.m-:, -

- . R N
. . ., SECOND YEAR .- EIGHTH QUARTER * -

2 S g N

e . . ,“-.h';.’ .

i

f

.“/(j(’ .

-

operation. ' Make a grade level of 75 percent or higher on written

Desctiption:

Ry .
This course investig
noise immunity calculatio

at
ns.

.

circuitry design and repair techniques are discussed.
’ N

.
© . H
.

. Perforpance (_;uide¢ oo

€

B. Logic Symbology
T -~ . Advanced BEoo

E. Logic Circuits
II. Multivibrators

¢ &. Xumber Systfeis

I. * Logic and Logid'Circbits '

»

L

s

¢ n Algebra
D. *Logic CIrcuit Design

.

_* A/, Relaxation Oscillatars
- 1. Gas Discharge -

: 2. Astable ¢

“. _B. Bistable Multivibratord -

* C£. Yonostgble Multimdbrators
* 9. Schmitr~Trigger Cirduifs:’ -

© ' &, Blocking OscilldtoRs’
IIL. Counters .  i. o 7

-y

JHEORY

)

St

oA; .Bin‘g_x:y P o

sote By Counters.. .. "y o

‘2. Down Coupters, ~, % - "%
Yo :3. Progtasmable Cdgpters’' . :% ..

RN | N 2
: . .

o e

T e
REaas

.
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ha'S "

.‘ -
’ L]

R
L
Ty
'\
%o
e
.
.
N
>
. ’
J

-

\

v

Cap

state machines and
“Unfersrand CPU and

Perform all,assighéd laboratory éxperiments and, obtain cotrect logic -

-

es advanced logic desigm and stab;ilization including
Booledn Algebra equdtion simplification and =~ . - |
Karnaugh mapping of- sequential state ma¢hines i¢ covered as well as multistate, .

industria} logic c?ntroller and computer CPU oyganization‘and troubleshooting
techniques. Monolythic integrateéd circuit and M0s field effect transistor ~

k3

-’

[y

tiod

P
r 2%

.




B. Periufed Counters 3 -

C. Shifr Regfster . .> . . ' = : _

.D.” Ring Co;».xnters . ‘ . 7 ;- o

"Matrices - 0, o - . v

" A% Decoding < S S

3. Engoding K N L ) .

Special Circuits and Devices - v . )

A. ‘Linear Operatjonal Amplifiers S

B. Bulse Amplifiers g ' B

* 1. pLifnear Singlb Ended, ° ’
2., Push-Pull ..

‘C. Differential Amplifiers

D. -CRT Deflection Amplifiers,

E. 'Non-Linear Read-Write Ampliﬁ,ers ’ .

F. Sawtooth Genetrator N \ -

G. Stajrcase Generator-g, '

H. Special Devices -

Integrated Cir\uits.

A. \danufacturing Pyog sses

B. Llipear )

¢. ’Switchihg and G tihg ' . ' . B .

D... IC Multivibrat . o *
¢E. MSI and LSI s : .
~.F. M0S integrat ed Circuits.‘ " ’

.
ey N . _—
3 & ot . P

-t R - .

' . ... LABORATORY
-Advanced Digiac. 3010 Experinents )
A. Use of Input Dial \ v N
~Qutput Display S ) - )
;Ott.al to'Decizal Gounter Using D:Lsplay . o
.3~ Cqunters and Timers ¥sing mspla’ir ) ‘ ..

‘Autonatic D,igitai/Ana‘dg Sonverters
“Arithoetic Operation L*sing Digiac 3010 Display -t -
Introduction to, the DigiAcQ.BOSO A
A. Contyols , .

B._ Add and Transfer '\ ..
-C. Prob)lem Selution Lo : <
.Mac{;ine Pr"‘o'granming .. NS
4. Problem dnalysis ; t
Be Flow Stares  * . |
‘Diode Gated Logic Circuisi

\,e\ AXD Gagp

*33. _OR Gatg T

C.; “,Tnverr\er .
* D, RAND GQte' - e 72 * 4

-~ E' \\OR Gate ¢ ) A . ) o ~ : ,‘:‘

Direct &up“"g&;-‘}.‘zansisto’r gic : -
A. NANB-Cigglic 2 R
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- « 18. Flip~-Flop and Clock + ) . 4
11. Laop Drivers and Power, Supply > R © 2
12. Arithmetic Unit 6

A. Registers ) T “ o
¢ B, Counters - .~ . . Le
C. Adders . . ¢ '
B . D. Subtracters "
- - 13, Control Unit . . . 6
) . A. Syochronizatibn . N S . -
. . B. Instruction Register - ° ' -
Lot “C. Sequence Counter ) : .
U, D. Phase Sequencer . .
14, Troubleshooting the Digiac 3050 T . 20

Task 24: Communications II . ) . .

~.

s Perfoimance Objective‘. . - - -

g . . thain a workind knowledge of installation, maintenance, and operation of
cc:mercial broadcast, transmitting and receiving eduipment. Be able ro apply
all regulatory rules and regulatiens for both technician.and equipmen;. .

. . ” »

. ) Criterion-Referenced Measure: .
Make a grade ievel of 75 percent\,or higher d‘h theory and Iicense examina-—
rions. Perforn the assigned laboratory experiments, vbtain data prcving
/ correct operation and write a technical repori: on each. Studeht. is- required .
. to apply for the ‘Communications Commission Second Class Radiq—'relephone
. License. e, - )

. . N N - -
~ . .
2

-1

Description: } ' . . -
- L' - - ~ Al .

7. Material covered in this course gives the student a background in instal~-
lation, maintenance, and opergtion of cormercial broadcast transmitting and
receiving equipment. Broadcast ehgineering level electronic proced,nres, .
communications electropics, and industrial electronics that emphasize comzmuni-
catiohs theory are covered. The course covers all regulations and theory
necessary to obtain a First Class Radio—'l‘elep‘hone Federal Comxunications

"~ . Commigssion License. Pre—requisite is Comnicationa I... L .

. . . . ' N

.
& . - . . .

* - A .
Performance Guide: - THEORY . e -
= - } . i - *Suggested
P . : -} SR Hours
Advanced Theorxry /' . : l . 4 . 12.“

T A. LCRCircuits /A - .
. L, 1. Filters . . .

2. Resonance . . ’
. 3. Matching Networks . . -

t
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8. Tubes. - .. :
1. Operating Theory . i . . . » e
, 2. Special Types o
N G, Solid State Devicds. :
] M)mplex Circuits? oy . . . :
. . I Suppliesg. " L . o - A
. v e “A. DC to DC ) o :
- 8. High Power AC to DC .
II1I. Measurement Devices ) ‘. s 2
. IV.  Oscillators s ot T 8
. 4. Types . - , ~ )
. - B. Maintenande ' . .
N S _Anplifiers . 2
oo AT A. Aud).o Frequency .
. N “Raéia Frequency's .
R SO -"ransma.ttérs . - 8
\ é - . A e : . N
SN IR T 5 R
e . . < . ~ C. T.V. .,;,
N . Vii. N Anteqnab : e .
T . L Ll AL 'Iypes . . 3
FECEU R 5\. ‘Gain ~ K S
- . C. TFieXd S&eng*‘h;
- - VIII. Frequency. Megsurement
N 1 IK. » Bateveries -
o7 7 X Motor Genee;ator Sets ¢
X o X1. Broaacast .Stations
. \1: Le-evision BN
. XII1.* -Dicense. Infornation -
S ! - A Seéond Class R-evised
-

. B RN
2.

4.
5.
6:°
7.
8..

o

: 0\16

30

B. “'lc-na lo

Transient Rgsponse of “Fank Circuits’ “
\ Self-Exciting Oscillator  <° ! S .

-Basic Types of Circuits v+ «° S e y Lt . .
\Crystal’ Controlled Oscillators e . . .

i

Radio Frequency Power: Anplifie.rs '
" ¥requncy Multdpliets’
"~Amplitude Modulations
"Plate Modulation of ‘Class ‘Anpliﬁers
STngle~Sideband Suppressed, Garrier
. Ciass B ”Iodula.torw*lemted to ig‘-Ip 'Oui‘ve
Preguency ‘Modulated Receivexs e
.Hodul&tion Index; - Deviation Rat{o, and B:mdsddth
Aligggent Adjustmeqits of mxeceiyerp R
. Reactance ‘Tube Modulators K
Liniter and Detector Cftchi: Analysis Lo
. Discrimnator andlm: Ratid beuzctor Adjuatment- LRI

e~
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To, exerc¥se the manipylative skills in the désign add gonstrifctgon prae—  * s -
Mices aréa. Apply shdp constructivn‘technigues in electropic circuit and = . o
< machine design>* . R L T e s T
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Build a working copstruction project to currept industry stan ds with . R

accompanying ins tional mamjal and schematlec. dia’gran§l . . o
- . ’ ) > v

.
. R / . . . S .
, - .
. .
P . N \ . . - = -

. . « - —_— . ~k . -
: . Description: . S~ LU AN T T 5, -

? 3 e N . . <,

. This is.a labprat.oi‘y Equrse desiéned to exercisé the technical achieve- . Co
- " ment of, the selident in the area-of construction practice amd skill. AX1 previous_ :
electronics knowledge will be required to sycceéssfully-complete this course. -~

=

Each student is interviewed, an area of student intbrest is determined,” and , .-, " -

) - an individual project-is assigned for (qriginal comstruction &Y recomstructian). ’ <t
. Eophdsis is placed on_quality of. work,both hgrdware ,and reports, as well ag Ty T T
. . . practices and safety reguirements are.followed closely. : S A e <
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ENGINEERING FECENOLOGY S

" . . ol
: ,A_ssqciate Degree }’rogra_ﬁ

. . -

7 - ) ¢« Introduction

r / . R . ,’-'

/u/ technological developmp‘nt increasee, the gapm,:
- » g - . .
creasing. ’I‘he engineering *technician is plgying a

S
'.

the engineering xechnicien, en:plain c‘he preaem: and pozentiai, needs for thes‘e

R “ occupatiQns,’ describe the preparat.ory programs needed for this oceupational
v LRSI . ‘e
v cluster of jobs, and pnesent programs Ehat aJ.‘e typical fo.r th3.s ‘Idnd of educa—
-t e L2 . . g PR P . ‘
‘ . t{_On T \ LT . -‘4 N A 'I
O ot e
’ , - 'i‘he American Society for Engineering Education (ASEE) assigns ghe follov'iqg
. definitiqn to engineeti nology, N aemie '-_' w ot _~ AL
he * . L "\-.,s;. ' R v . - -
. , I w7 - .
’ s . N ‘,w 0 Eng:j,neering Technaic)gy is .that part, of the’ engj,neer;ing fileld"
—T . vhiche.‘:equi\fes tha application of-8 cientiiic and e'ngineer'ing =

S - ', knowledge &hd methods combined with technical 'skilisin sup- . 7

‘- .- ‘port of engin ring activities;-it: lies- 4n the occupational _ e
“to. S, -area betweeh ‘th cr,aftsmnn\ ant. g t'hé engineex;, at. the end of
o the are‘a closest wthe engineet:.. o : . N
* - o= \ K . . €-

. - .- H - 3
¢ P . . . - RO

team, They are: . . -" ) L
- a ’ ";’: Ter A N ;; t"‘ S T : i © : ¥ e
. .o N - Technical Mahager T '
' : - . .. . . .-Scientist R T :
v . - . " . : s - En_gineer AR . e “" e o
. < - SRRt Techbtelam  -"7 % . 4 . o
e e L -
e T WY a . s
Notice- that the te::hnician occupie’s the job clustex: nr be{:ween‘ the enginker, '
‘ . . . ~~1\_\ e ' -
- ( and t'he craftsman, , ., L ST . ,‘_" R -M:-v}» s
. 2 : . I e ’ E ""
‘ Technicians are d'ivided generally into tvo c.htegories.,,, engineering O .ﬁ‘
' L2 "'~.

-

technician and industrial technician,, ’Rxe nain‘aiffetence’between thene ;3:0 <
A categories les. in thedr educa.t.ional orfentation. i'ue industrial technicinn "

- ,‘.H

e
has an educationai backgronnd that makes h:ia nore of a ob-oriente‘:f petson,
Y- j——'—y—
° . . -~ . ~ ‘: “:4.- B " LY
.t n . T . Sy - S e . S
. ) - . ooty - 96 - "~ ‘.-- , N o O
. ’ . Yo )
: 2, - . . - ~ - RS . P - & . . - ,’
[ o~ - b o3~ A
S : . i . —_
’. % . . e 1OD /T‘\ n “ » . > T~
. . . .: . - P




Y A * B
and it is usuallv of narrover scope than the educatidnal backgrotmd of the

- ‘< B

.t engineering tvec‘unician The indnstrial technician will probahly havé 'had

courses in machine shop, air condi,;ioning television, or diesel engine main*- ,

- B ¥ - /e
tenance or repair. The engineering technician is usually a field-oriented . e

[ v <. ! 1% ' ¢

+, person with an education of a broader scope than the industrial technician. !

! . .

He will ha\re.\some breadth in chemical, ele __t’rical, mechanical or construction -

- ; [N, A

(G S :

technology. The education and training of the engineering techhician enables .

»
s

C- .h.ih to work more closely with the engineer._ But both are able to relate to : .
N e ~ 7 by e’
-'_. 3 ' nﬂthe engineer and the skiiled craftsman ’ ) s ) )
L ' v ‘x, / 3 > s/ - -

Tt < The needs for technicians in industry are almost unlimited The ideal_

.o - srituation with vegard to manpower distribution is ten skilled craftsmen, five
o - e - - s
S .mdustrial technicians and three edgineering techniciens for every, scientist
- . 4 . (
: . »
NI . and engineer. But such is’ not tHe case. In 19.60 the National Science Founda—
oa st . & - '

+ . :.' tion zeported that 600 000 were employed in industry,kwhich meant that “there

5 e c . I . .

- we’ce seven technicians employed to every t‘en engineers.. ’l'his falls terribly ; .

o [ . >~ .

tlxe desired__ra.tio. In order to supply the need’ed 3,.1 rati‘o, the btational

cience Fqund;t‘ion stated that nearly six millibn technieiang woulﬁ _be needed B ~t

-'An Amet‘ican §oj:iety for Engineering Education surv.ey in 1965 shows the ratio

= . - to be mucﬁ lower thanvth&‘!ational Science 'Fouhdation figur‘es—-l;z technicians N

3. Lo e " ‘

to\every 100 eng;Lneers. In 1971 the Bu,reau of Lahot Statistics A{ated that the o .

L e ratio\di. ;eehnicians to. scientists and engixieers i.sv projected to 3e 61. t.echni- ) : e
,. g ‘ ,s(;ians to ;Ey. 100 ‘scientists and engineers through' 1986. . Alfhough these , -; ,j 0

Y . dif-fe!rent surveys gay differ ‘on the exact figt{res for describing r.he shox‘t’hge B ” =
— . .problem,.t;;ey :all conc.ur «that th&te is & tremendous shortage of neened techni- e R

.~' . -
" » . - ~
D)

.{ ' N pe .

? -
W M ..-- * :' -

o . cians. ,Ihus, tﬁe employment ppportunities for properly ‘edﬂcated and ci‘a-ined oy

S - s .2 Ve “ - f. . ™% - "f- toot
. k4 MR u < ' ~ .. - . N _t i » e’ ¥ °
. ltechn:lcians are tremenddus. N ) a , . ‘? o e e
-~ S s < Oy oot o R PR & .

ro ) ,'.- The .academic preparation fo:;. the student desiring to enter a pbet— . -g"" .

- ° -"-‘ -
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[ ‘:’ . .- » sk
- W ..f ) : ’"'e'_ s
'.‘;._"_-3 -"‘r ) \ ™ ”T/. . _oe
N b " t‘)_ .:,T‘ b ‘./{o - _‘:*‘
" .;/,.f.u L . ":‘»n
- ‘»i;‘_‘m;a-,: o« s ,,: N iy RN J - i » g _-: e
‘_.'-' desiring ” college gducation. It, i's desﬁ‘gb]:e.f y the"égudent ’t’”d- have \:ﬁree ST SR
<. ‘. -+ ,../ ’.'. & / T, . -, .
,.__..to_f.oux;_lmits(o glisha_,mhreeﬂunits‘uin_ha.them&tics .is hlsowexpedient- ,'f et ’ — =
e - e e N /.» s FR R, e
kY - s T .
prefe‘rabl two units of algehra and one SE plan)e/;eometrx A unit in trigono— Tooe T . i
'-:.-f,-_' KI5 s el Tete . Tt
o me\’;ry woulh -also place the Btudent at An advanf;ege hut is not mandatory "l'he A, v
.'-'..-.: T 3 . R = ,_ ~ .
*elements of aigebra,. j;rigonometry and calculus are taught\in technical, oL * -
. ‘.'— “ o ‘.:.\ ) - .
2 T ssoc ate-degree progra;ns 'l‘his math, however, is taught from an. app],ications R
LR X e IRV
SO TFi~, s 2 . A SRR
. viewpo ,t~ and nor. from thé viewpoint 9& eroving mathematical theoriés and Iaw.s. . N
:The stude € is taught how to apply his mathematical knowledge to.his techn:Ecal’ - h
N spe;’;galty. This covets the academic preparation for the aspiring technician, . '
e SR
o but the main qualsl.ty he should poSSess is an overwhel:ning curiosity about how - i, et
- . . . /\_ *~ =
things 'work. He is real]g turned on" by the why of o'bserved phenomena, be :Lt; ]
Y o ’ \\.Yj .
%"lecnridal, mec‘nanical or pnemnAtic. Mechanical aptit‘u’de and fthe abi_]&ity"to e -
o N - - B
- -,' H * ‘.
.- visual‘ize things J(and manbal dexterity) are-also desirable traits \igndems :‘, - .
) ) N who possess these traits, coupled with a desire to learn (be it in_, theoret‘féal - N
' ,, - lecture or a practj..cal laboratory situation).can prqbably overc e an deficien* L
4 'f“, - . .
cies that msy e:cL\t in his previous -academic preparation and go on to becorme an”. ., R
_— % s . P . { o e Tt
e lethcchnician. ! ... LTS ,’ - T = .' o . , ST N
G . o N . v - » “ . . //\ .2 & -« 2
- &.-The"Engineer 8 Council ﬁ-or Professional Beve.lopment, which is the ;:ecognized
) N A‘ - " v B R "‘7" i .
‘ - ac crediting agenc,y £or technical institute curricula, has est&blished the . )
- @ . r\[l\ o ; o * - . P
£ollawing guide fo!,’, curricula, based on an average of 71 gemester hours fqr s ne ¥
;-?:' - completion. s ) -t o '. ‘. ¢ 7 »‘; ‘ ':r-- .'~» PR "‘ - : N :."' V*. s
7. . ‘technical Specialty’ 270+ 35 hours . 19.0% e ‘
T s, ' “Mathematics. . s .. .+ . 9Shours. = 12.8% o e S
w. . . .+Sclence @ . ! T ) :. 9 hours: .  '12.82 . SO
R AuxiTliary 'l‘echnica'l Courses ! ™ 7 hours: - 9.9%., " . .
S »' General” Education. - A LS. ll houts 15.5% "7 Y, - T -
MR e - U e S e TR ey N
: ’ * ~ v-r- ~ ~\'—"’) *- ‘ d” ) /"\‘ ’\;-,: - - Y H - ‘e .
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h ° ' > * 31. "<"¢. . - o T aa 1 s * ° x . -, » v
- : =2 ""”" . T ’.-. .- S
A : s _!?.." o . _;:_’; \ (- -~ o
= ; - of._the prog):am. -\Engineex\»’s Council for Professiona‘.t De.ve \pment-accreditgd’ - "*:«;E T
-,° - TR s ) e o I & TR
P i I‘v, > j‘ N PO
e Schools cover coilegé—level algef:ra and triganometry, diffey.‘Fntial and integral R
. RN f‘ calculus ana touchas ;elements of differentfal equations and other aspec'r.s of . )
. “ . hfgher maEhemati:cs. _"I'ha sciences covered in, the cu riculum are physica,f - ’

Sl

¢ ' 7 « . .
b f» ”‘, N - -
uded iu th‘é curricu].ugi gre technical writing, spc al Scienee, speech and ) "'&
! 4 e, .. ] - T ' ‘. . o
ot ,.industrial orientat;‘ion.w i e " o - e RS “*
w, .;;.-:_ DR MAc R ot . . - : o
,“ ) 'rhfé in'troduc"ion has given the general idea and defInitions of the engineer—- - e
« T . .."' N - X - F ’
. . . 1ng technician. In snma\gy, st:udents w&o do J:LOC havé an interest or aptitude for, . :
i * T
ch e _' t.he ._omprehensive theory and a .);anced mathematics of the professionally-oriented L ;r_’ ’
. ,. ) programs in engineering and science, a /oa?ees—-as an ongineering technician tan e
e T < ) )
. bg richly rewar'ding. They worlc as aides and assistants to engineers, as. well as* )
8 . e . L ‘ « . [ e & .
A supérvise other technicians and Craftsmen. iheir !ducational experience is | ' "_ B
1‘, 5’i£§erent from that of the engineer ’.:Ln,_‘that the- technician s ecﬁlcat’ioxfal back—-
. .‘ . ! ~ ot -—u.n - . .
SR grOund is nox;e :.oward practical application as opposed co theoxfet:ical innovation.
. The edacational pro_gram is p03t-secondary, usual]_y two years iﬂ 1ength and~ ' L .
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Performance Guide: © . THEORY | Suggested
N Hours
1.+ Basic Eléctrical Theory : 3
A. Atomic Structure | > . }
B:'- Conductors, Insulato agd Seﬁiconductors
C. Static Charges, S
1. Attraction Répulsion of Charges _ )
2. Electrostpfic Fieids® . .. N
‘D. Units of Ele€frical Mhasurements . ’ ’
. ' 1. Coulod * -
' 2. -Ampere
3. ~AVolt . R -
' 4, Ohm ;
1I. Basic Circuit Analysis '
. ‘A. Electrical Resistance 4//"
RV ». 1. Color Code

.\

’ s The leafner will be giyen certain desigh parameters, along with a desired
* response, . that applies to.a particula!; circuit or system contained in any of
the unit topics described tn the performance guide. Using these parameters,
“¢he learngr will:then design “and fadbricate a circuit or systes that yields the
desired response in a laboratory situation.

'
[ *0 .
.

.In addition to the desigh and fabrication experience, the learner will be

given a faulty circuit or system and its associated symptoms. The learmer will

then diagpose, troubleshoot and correct these faults, thereby restoring the
circuit or system to proper operating conditiom.

*

Criterion-Referenced %eaSure

At the‘completion of’ the task, the learner will be qes:ed to ascertain

his achievement level, with the 80 percent level being comsidered as successful

This will.be a written exam lasting two hours.

2. Types.  and Uses of 'Resistors

B. Ohm's'Law
.1. Current .
. . 2. Vol\age //

! . 3. Resiitance (\

4. Condutgance

1. Series CXcuits

- Parallel CXrcuits \ ‘
. 3. Series-Parallel Cixcuits . . \
4 D. Power )
1. Formblas \ . A
.2. Applications to Resisc1Ve Circuits . . -
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111,

. IV,

VI

.A. The Sine Wave

E. DC Sources : - -
1. Batteries ’ .
2. Generators and Other Sourges
Ketwork Theorems f
A. Kirchoff's Laws
B. Thevenin's and Nortomn's Theorems .
L. Stuperposition Theorem . . . T
D. Delta~Wye Transformation . - . i
E. Maximum Power Transfer ’ - *
¥. 1deal Voltage and Current Sources - . ) :
Electrciiagnetism, Inductance and Capatitance. e T 6
A. _Permanent and Electromagnets v « T .
1. Domain Theory . T . o
2. Magnetic Fields . £
3. Hysteresis C .
B. Principles of Inductance . . e
1. Basic Definition and L s Law . , *- j
2. Voltage-Current Relatiodship’ ° . . )
3. RL Time Constant and.Equations | _ _ _' - 1
4. Series and Parallel Inductance . >
5. Types and Measurement of Inductance’ - \
C. Capacitance '
1. Basic Definition and Coulomb's Law )
2. Voltage-Current Relationships N\ . .
3. RC Time Constant and Equations B ) o
4. Series and Parallel Capacitance " - R
5. Types and Measurement of Capacitance : !
Sinusoidal Waveforms . 03 .

1. Generation ) \ o
2. Induced Electromotive Force (‘E‘MF) “ ¢ .
B. Sinusoidal Amplitude Displacement : ’ N
1. Instanteneous Value. o
2. Peak Value - . .
3. Peak—to—-?eal; Value . oo : K
4. .RMS Value®' - - . . .
C. Sinusoidal\Time DRisplacement s ) . 'y, -
1. Frequency Py ' ‘
2. Period ., ¢ : . . ) \ e
3. Phase R lat\ionships B . .
RLC Ketworks . \ 9 RN
A. Inductive Reagctance ) ] ‘- - )
By.__Capacitive Renctance . o : \
C. Vertars and j-Operators v ) : \ .
D. Ippedance i .
1, RL Series amd Parallel Circuits - _ ' \
2. RC Series amd Parallel Circuixs N
3. RLC Series and\Rarallel Circuits . -\

4., Conductan Susteptance and Admittance. .
5. Impedhnce?e%!o{k heorens .
>
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Resonant Circuits N . - - 6 :
A. Series Resonance . . ) ..
1. Circuit-Q . . . - .
- 2. Resopant Rise of Voltage , -
3. Selectivity *
B. Parallel Resonance » =
C. Filter Networks ’ e . . .
D.  Maximum Power Transfer *
Transformers i - : 3 -
Transformer Basics L.
1. Transformer Action and Ratios
2. Impedance Transformation e
3. Open and Shert Circuit Tests ¢ T -
B. Types of Transformers S . C
1. Auto Transformers N . 7
2. Audio amd Power Transformers . .
3. Tuned Transformers ) . , L . W
) ! |0TAL ‘48 .
LABORATORY - " S
. . ) . ' Suggested
. ’ .- . HBours - o
Resistor Color Code, Tolerance and Ohm's Law 4 . .
Series Circuits and Kirchoff's Law L . .8
" Parallel €ircuits and ‘(irchoff\s Law _ . o 8 ¢
Series-Parallel Circuits s 8
Maxinum Power Transfer . ’ 4 . \
Superposition, Thevenin's and Norton's Theorems : . 8 » 2
Electromagnetism and Inductance Chgtapteristics 2. .
RL Time Constants ° ) . L2~ .
Electrostatics and Capacitance Characteristics . 2
RC Time Constants . - 2
AC Voltage and Phase Angle Measu?eae\nt with Oscilloscope b .
Series and Parallel RC Ilmpedance > . ’ ~ 2 7
Series and Paral{el RL Impedance ‘ s 2 - .
Series-and Parallel Complex Impedance - oo - - 2 '
‘Series amd Parallpl Resopance . ‘ Lo " -
Transformer Chara teriStrcm . . . 2 .
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¢ Task 2: Electronic Principles I é .
- ——— - ’ N [ Y
Performance Objective: : L ;o ’
. . R ¢
~ . . ! .
i - The learner wiil be given certain design .parameters, along with a desired .
response, that applies to a particular circuit or system contained in any of . .

the~upit topics described in the performance guide. ‘Using these parameters,

the learner will then design and fabricate a.circuit or system that yields

the desired response in a laboratory situation. -
In addition to the design and fabrication expenience, the learner‘will

be given -a faulty circuit or system and its associated symptoms. The learner

will then diagnose, troubleshoot and correct these fanlts, thereby restoring

_ the circuit or sysrem to proper operating condition. . =

" »
. ¢ t N .
) LI

. €riterion-Referenced Measure: : ) .

\\.. . . e -
a0 : 5
) At the completion of the task, the learmer will be tested to ascertain’
T _ his achievement 1lével, with. 80 perceat level being considered as Successful

T=T"%his will be a written exam l‘asting tvo ‘hours.,

., s v
) L ‘

. N .o

B M . * - . .
Performance Guide: . THEGRY | T ) )
T ) T A Suggested -
. T o . N ’ Hours,
. I.  Semiconductor Physics oo ’ v ) 3 oL
©_ A. Classification of Matter v
B. Cornductors, Semiconductors, and Insulators T , Tt ) .
«,C. Covalent‘Bonding in Semiconductors ot . n "
) \E Doping Techniques in Semigonductors . LY s
\ . £, Temperature Effects on Se;niconductors , IR -
\ ‘ IT..  S¢diconductdr Diodes T Tl e
. ‘ eﬁDepletion Région and Contact Potent:ial\ Lo . AR \ |
s A Forsard and Reverse Bias ° . et . : SN . |
ot St L. Diode-Characterdstics . . L e o T 1
‘ L D.. Zener Diodes Characteristics ' .. . O, t
. ~., - " E.__Zener Regulators and Applications ' \ S T
a e, 111 mﬁrya:accerisafcs and Bias Stability - R TR & S
e T & BT Structure and Operatiom, * - T : o Do
. B. BJT Static Characteristich and- ‘rhemal Stability o o "
C. The Cosoh Buifter Configuration ' RS TR N .
] D. he CommonBas Configuratfon -- - - o SRSETER A
. ‘Y E. The Comzon Collgetor Configpration ‘(Emitter I-‘ollover) . |
S : F. BJT Specifications spd-Ratings R R A }
I¥.  FET, Characteristics and" Bidsing ‘ré:chniques .. ~ 9
"A. JFET Characteristics and Parameters . SRR h o . ’ v |
. B. Blasing the JFEY s L I O v .
"+« £ The,€omdoif. Source Configuration -t - . Fo NG
N " D. The Cozmon Gate Configuration . SDTE N R S
- . £.. The Cémmon Drain Configuration (Sourcer?dllmr) T co
. - S ~f‘~_ MOSFET Cbnracterfstics &nd Parameters .
.« - T e Biasing the ¥OSFET: - : C e ‘
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- 3.7 Vacuum Tube Diodges, . ?araneters and Applications

) UJT s and Thyristors

. BJT Biasipg Configurations and Thermal Characteristics

.JFET Biasing Charaéteriqtics

e . °
L PR T .-

Va.quuﬂ"'fdbe Charadtertstics . CT
Vacuum Tube Comstruction and Charac;etisqicq -

- Vaguum Tube Triodes, Parameters.and Appltcptfons .
" Vacuum Tube Pentodes, Paraneters and Agglications oL

A.
B.

UJY Characteristics and Paramqters . et
UJT Circuit Operatinon e . T e
C. SCR and TRIAC Chsracterdstics and ?arametets ;
D. SCR and TRIAC Cirtuit Operation ) ) N
Optoeledtronics T e o .,
A.- The Nature of Light - P

B. Photoconductive and’ Photovoltaﬁp Cells

C. Photodiodes and Phototransistors ’ .

D. LED's, Optocouplers and Optoisolators ' - e © _'

.

. v o

-- - LABORATORY -

-
. . - r n

Semiconductor Diode Charééteristics'aqd Applications
Zener Diode Characteristics and Applicatidns v ’
BJT Characteristics ’ . ?

-

AR

BJT Characteristic Curves and Graphical Analysis .-
JFET Characteristics - )
MOSFET Characteristics ’

Vacuum Diode Characteristics and Applications

. Vacuum Triode Chardcteristics and Applicationa

$JT Characteristics and Applications &

Thyristor Characteristics end Applications '
Photovoltait Cell Characteristics agd Applications

LED ahd Phototransistor Characteristics and Applications
Optocoupler Characteristics and Applica:ions
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lask 3: Electronfc Principles I

.- . ‘o . A . .‘ , . M -
': , o - * “e * F \ ' . , ' L )
. - Performance Ob4ective:- . : AY L - . A

. , o\ - .

., , .The ledrner will be given ’certain d Sgn ﬂetametqrs along.with a desired - N
ST response, that applies te a particular circuiz or system contained in any of

) : the unitr topics dedcyibed iwm the pe.*fomance gu . Using these parametersg,

:  the learmer will then design- and fa’oricate 8 circuft or system that yleldd .

K T the desired response in a laboratory situation. v '\

P ' . - M )

h s - k4

T

-

= L ) - In’ addfticrp to the design and fabrication experiycg, the ,lear’i;ér will |
" be given a fauly czgrcuic or system and its assocciated: symptqms.,’ The learner .
will ¢hen diagnose, troubleshoof, and correct thkese fau ts, tHefeby restoriag .

o *" the circuit .or agstem to praper operating <ondition, | . R
.; B y . R . . » ' N . "y, . . * . ) - - ) \ - Y ) .’ - &’
e tritéridn-Refereme& Hg;sure' ' i . . : ) r ~
A ‘ | At the compiet.ion of ike task, the learner vill be‘tesé d ta astertain -
‘ s, his achievegedt level with the 80 percent level being considdred as successful. ...
A PR .
S :Thig will be a vrittén exam iasting Two hours. - . \ i .0
hd i - 1 L . . \ : -
) Pterfermance Guida: ' bl TH.EQ?_’! } ) .
L \ . . oo . - Suggested
"_,.._A_/_..-\ e p - PN . v, Houxg A .
. / I.! Rectifiers and Filters * v Ce . . 6.
X T « ¢ A, Rectification Primciples . - "
v M . B. Half-Wave Rectification L e e -, v
~ e €. Full-Wave Rectifidation= . L -l
' . " ", D. \Filtering Technigues | . . T T .
R ' E. Simplé Regulatqr $ircuits] . - - - , : .
. ‘ I1. . BasidAmpliffer Prim’:‘iples . N ~. ~N g
. . K lifier Input ard Output Ports T \_\ ~0T ‘
R S . B, 1f4cation Basice-and Hybrdd Parame:ers oo T L. )
: ot .- C. e—Sthge’M‘hfier . _ L, L0
R Q. Single-Stege FET Awmpliffer ¢ . CooT . <. 4
. .E., Freq.uency Respopse 4nalysis - -, e .
I1I. Practical Axplifiec Comsiderations . - D ¥
A. ‘nput ard Output Iepedance < . . ,
. ©+ . ' B. Real and Apparent Ggin R N A a .
. . o , C. Amplifier Loading T R . .
¥ i ' D. Impedﬁc Matéhing < . o . - o ' .
' ) ) B. Céscaded:’agmplifierﬁ e ‘ \ .o - o
IV. . Feedback Pri:hciples’ o - BTN ‘ BN T g - .
. A. Genergl Feedback_Conc e . .o ) I
) B. Voltage Feedback 1fier8 . L o
C. Current Feedback Amplifiers =~ > ~ = - S .. R -
. ) D. Eeedback and Frequency Resgonse Lk ) - ’ .
o _'" 7 E. Series and Shunt Feedback’ Aﬂplifiers e e e
: ’ F.' Feedback and Distortiom . . = Y T e T
L . . V. ' Power Amplifiers . N R , 6
} -A. Classification of Power Amplifiers A T e
t ' B. Series-Fed Class A Amplifiers oL e . .
| ) . N
LN Y 4
; \ 105 R . " )
» v . * .
l
|
|




" 16.

"1,

12.
13.
14..

c. PoGEr~Consideraciohs Y

D. Computation of Harmonic &Jietortion vt
E. Transformer-COupled Single-Ended Ciass A Amplifiers
F. .Transformer-Coupled Push~Pull Amplifiers i
G. - Complimentary-Symmetry Anpiifiers

Differential and Qperatidnal Amplifiers 2 N

A.

°B.

c.
D.
E.

Enitter Follower

Differential "‘Amplifiers h
integratéd Circuit DIFF AMPS
Operationzl Amplifiers ,(OP-AMPS) . .
Inverting and Non-Inverting OP-AMPS

F. Additional 0R-AMP Circuits ) *

<

5 ///faiAL | ‘:"Zﬁ

LAéORATORY

Reotification amd Filtering Characterdstics

Zener Diode and Series-Pass Reguiators - .
BJT Hybrid Parameters ) '
BJT Amplifier Characteristics :

JFET Amplifier Characteristics

Amplifier Frequency Response and Bode Plots.
Amplifier Inmput and Output Impedance

Avplifier Loading and Ippedance-Matching -
Cascade Amplifier Characteristics - .
Feedback Characteristics * LS .

- -

Voltage and Current Feedback '

.Series -and Shunt Feedback

Class & °ower Anmplifiérs . - e
Class AB Power. Amplifiers ' '
Differential Amplifier Chararteristics .
Basic OP-AMP Canfiguratioms i

.
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Task 4: Pulse and Switching Circuits e
v ! e . s kS . R
‘si an e 4 . . ) -
Perférmance Objective ~ A ; . ’ < o o«

The leatner will be given certain design parameters, alopg with a qleeited .
response, that applies to a particular circuit or system contained in any of
the unit topics de¢scribed im the performance guide. Using these parameters,
the learner will then design and fabricate a .circuit or. system that yield,s
the desired tesponse in a laboratory situ&tionf ’

.

-

. In ad&ition Lo ‘the design and‘ fabricati:an experience, the learqet will
-+ be given a faulty ‘circuit or system and its associated symptoms. The 'leartder
- will then dfagnose, ttoubleshcbt and torrect, these' faults,. theteby testo;ing

the circuit’or system to’ propet opetating condition .
. & [N . , s, IS4 ) . : . P
[y " - N .
. - ' - - . .
. 4 Criterion-Refetenced Yeasure! . T s v *

- .

. . At the completlon of tne task, the'learner will be tested to ascettain hi.s
dchievement lgvel, with the 80 percent level being considered as_successful.

.. »This will be a written exam lasting two hours. ‘ ot - " .
- . . . 4
L Performancd Guide: * . THEORY ‘ s "
L . S . - e Su&s%ed
. . . ; : . - OuF?
v _ - I. Complex Waveform Analysis - s e e 2. ‘ s
. A, Rectahgular Pulses o e T ’ :
. o 3. Ideai Reccangular Pulses ) ) (. . .
St . 2. Practical Rpctangulax Pulses - . . ¢
’ . 3. Periodig, Pulse Waveforhs e ' . 4 -
) 4. Tri-gget Pulse . S ' foN .
_B. Frequency Analysis - . ~ /¥ SN ’ .o e
IR farmonic Content v DN . , - )
. .¢” . 2. Linear Yetworks . Yoo e ta o -
s 7% . . 3. Aperiodiec Wayeforms | /, | -t . e -
- ° 11, Passive Pevice Networks . - L - ) )
- _. _AJ RC Circuyit Basics =~ . C C. . T
e T " B+ Expqgential Fors and .-ibplications e ) © ‘ -
. . €7 RC Respoase to Various Inputs. .. ‘) o
e . . 1, . Rectangular Pulse Input . N " . .- '
. * ', 2., XNom-ldeal.lfput .. =5, . =
: -, 3, Sweep Inpur T cL. .
e . ! - -4 Nattral and Forced Response’ . ) <L
s ’D; RLaCircuit Bagics : o N
.. . .0 .7 -E. Exponential Form and. Applhations . ' .
. T F. RLC Series and Pavrallel Circuits SR ST R ",
. III.- Diode Switching Cdrcuits A - 6 ]
-~ N ’ A. Basi¢ Diode Charadteristics . o . )
s, -, v_..B. Basic Diode.Cirpuits, . ) - . L ’- N .
AR C~ Diode Clippef and Clamper Ctircuits D T ce
\' LI | 5{ode Transignt Characteristics . ) « 7 .
V.- Transistor Switéhing Circuits ‘ . .
S * . A. Basic Transisror Operation . . oL P
s 0 c e “. B. Transistor Circpit Analysis ot .. .
oL " C. Bgsir Tramsistor_ Inverter .- - ST e
~ 5 L D. _ Loadiog Effects and Transient Operation . | e o .
T ‘ , . : 107 . . Co
Q .. s o N “ . "l < - . . : =0 .
oL 116 TR
. . - ‘- L] N ® -

P o . -’
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N . - X
C . . - Ty
: . c o el A
N ¢ y - L.
V. Multivibrator Circuits * - 9- N o
A. ' Bistable Multivibrator . N
’ . 1. Basic Circuit Operdtion . . - oMLt
2. Triggering Techniques . . L. .
3. Applications . * T . : - -
B. Monostable Multiwibrator ot % PR ’
: 1. Basic.Circuit Operation N . L ¢ '
. ‘. .2. Triggering Techniques R ol
. ; 3... Applications . . . SN eSS
' . c. .Astable Multivibrdtor . T B S
= : 1.7 Basig Circuit Operationm . I LA
) ) 2.0 Appl‘ications , . ~ S, '.,';‘
VI. , Signal seneracing' and ‘Chmparator Circuits R 9 - " -,
R o A.. Signal Generatidg Circuits . oL - = S
N .t ei. Syeepy Voltage Generators S, o, s e v
, . *°2.°" Solid State Sweep Generator. . e
s . 3. Constant Current Sweep Generator .-+, ® . . : e
— e 4. Relaxation Qscillator . - . " . LT ™
. . 5. Stafrcase Gemerstor * ~, « - P - con ) ‘-J/C_n:-‘
* B. -Comparaggr Circuits ° . : y o ' ot < . PR
) 1. Schmfitt Trigger Circuit T T Ty ' T
-3 . $2.5 Sghmitt Trigger,UTP and.LTP " ) .. . . /
. v 3. Differea-tifl Amplifier Gomparator LS - NG ,".;' ..
<, VII. »logic Family Comperisons R S . <3 IR
. . .- A., Variocus ‘Logic Families - e . oL, . S
;:. 5 : 1. 0R-n1 o : . -.. . :. Li“ .
sy - <23 BTk o s - - 5 R ‘|, a N .
= ., T8 TIL. 0 oL . e T e
. 4. CMDS © T C VRN o - 7
3. %« _ Comparisbn of. Charagteristi'cs « 0. . .
. -t * 1. Noise ‘{argin Y ‘ " : . P L W S
S . ¢ 7 2. FanjIn apd Fan-Out - . ' .~ IR
. .~ 3. Power Dissipation, L AR N
AR -+ 4. .Switching'Speed . - B . L b B .
S o R ' R TOTAL . A8 . . :
[N « Bk - . - * - . . . . E s
- . - o, Yoot ) o - - . R
T, T S - LABORATORY ... = %« & 7 - YLl
A S < ST v
4 - 10 Rectangular Wavefornm Genera::{on ) . L3 ]
- 2. Rectangular Waveform Characteristics . Lo 3 - .
~ 3. RC Circuir Respdnse to Rectangular - . -8 N
. 4. RL C{rcuit Response to Rectangular Waveibrms < R ¥ " .
- S. 7 RLC Circuit Responsé to. Rectangular Waveforms 3 ;L
_6. Diode Clipper Circuits and Applica‘tiqns . M 3 -
- PR F zd.ode Clamper Circuite’ -and Applications . =~ ¢ o0 3. 2 R
R 8., ransistor Inpverter- Chardcéteristics, _ = ¢ - Vo __,_‘/' ‘3 S e E
.. 9. Transismr Inverter: Loading Effects , Vol ' o3 - s
- °10.  Bisgable MuT brator Circuits and Applications | =t 3 ‘o,
.. - 11, Monostable Multivibrator Circuits. and--Appl’icatitgns X 3 - ~
-] * 12. .Astablz Msltivibrator Circuits and A;spucacions . 3z, - .
L 13.+ ' Constaat Curxrent Sweep Generator - 3 P,
I 14. Relsxation Oscilldtor = “ ~ ot 3 N
\ 15. The Schmitt Trigged- . 3 ‘
1 - 16. Characteristips ‘of: alggicjé)ilies - 3 ¥ -
. s - ‘, » ol ' «
- * / , 108 . | -
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Tagk 5:- -Digital Brinciples . SN _ 0T

A\l ; . - ) . N - - .

Performance Objgg:ive: ' 4 ) - = .

v . .
The learner vill be given certain de parameters along wich a desired "

respdnse ,that applies to‘a particular circuit or system contained in any 'of

the onit topics described in the perfqrmance guide. Using these parametehs,’

the learner wilk théh design and €ahricate a circuit or eystem that yields _. -

the desired resgonse in a laﬁoratory situation. ’
v »

In addition to the design and fabrication’ experience, the learner will o
be ‘given a faulty circuit or system and its associated symptoms. ° The .learner’
will then diagnose, troubleshoot, and correct these faults, thereby restoring

.'the circuit or system to proper opefating condition.

.
. PR

Crite_i-on-RéferenCed Measure. {/' o~ v Vo " . :

. o - S e - .
“At the completion of the task‘,—{-he learner will, be tested to ascertain

his achievement level wifh the 80 percent level being considered succesgful.

This will be a written exam lasting two hours. , . - .

- )

N

v Performanceé Guide: . . THEORY
T ' DIGITAL PRINCIPLES . . - _
. v : Suggested ' -
d ' . Hours
I. Number, Systems’ . 'T . PR -6
A. Introduction to Nember Systemg . ’
1. Decimal *‘and Binary Systems ’
- - 2, Binmary Counting
. " 3., Octal’Systems w
* B. Apithmesic PPocesses ) L
1/ Binary Add‘itiqn, Subtraction, Multiplication and Division -

N '® .2,-, Ottal Additipm Subtraction, Hultiplioation and Division .
A 3. [ Binary, ‘6¢tal and Deciihal Conversion : . ‘
C 4 4., Negative Number Techniques _° - . “.

S 5. Numbgt~Complements . a
. ' 5, ~BGD Number Representétion . P
* " 1II.°: Boolean Algebra’ and Reduction Technsquese . ] 12 -
=" . Al Boolean Algebta Basics v < e, : . - 7 .
. / * 1, AND, OR and INVER ”E‘unctionf - - ., ) R

2. Basic 8001eav Lav § : .
3. DeMorgan's Theor .
CIN B, Evaluation of- Logical Expregsions

- ~71.. Proof by Perfect Induétion .

2, JBoolean Algebra Redubt}on

. B 3. Sum~ofxProducts Techniques: . ,'-: .
.’ &.Y Product-of~Sums* Techniques’ Lo e T
T Karnaugh Mapping Reduction . )
C. Implemeptation of Ldgic runccions ot
’ 1. Application of DeMorgan's Theotem to Gating\ Ne
* *2. Interpreting kogic Diagra:qa .

+3. Implementing Log-ic Bcpressions

~ )
) ’ P F} .‘ &
) ' - “:i 1‘09
» . . . ) . .
. 4 .
. . . s
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III.
AT
It
!
. "\w’
1v.
V.
VI.
-
VIii.

Al

A.
B.

c.
D.

Countexrs and Registers -~

Flip~Flops

1. RS Flip-Flop

2. RST Flip-Filop

3. Type D Flip-Flop
4. JK Flip-Flop
Counter Circuits

1. Asynchronous Binary and BED Counters
2. Synchronous Binary and BCD Counters
3. Down Counters )

4. Up-Down Counters

5. Shift Counters

Register Circuits

1. Parallel Registers —

2. 'Shift Registers

3. Left-Right Shift Registers
4. Recirculating Shift Registers

"Encoders, Decoders and Code Converters

Encoding .
Decoding : . J

1. BCD-to-Decimal Decoders '

2. “Bexadeci;nal Decoders

3. Seven-Segment Decoders

Code Converters . .
Multiplexers, Gating, and Data Steering

Timing Techniques

A.
B.
C.
D.

“E.

Clock Cycles .
Multiphase Clock Pulses =+ ° .
Timing in Electronic Calculators
Clock Cycle Modification . .
Sequencing Operations

Arithmetic Logic Techniques

A.
B.
‘C.
D.
E.

Memory Systems

A.
B.

‘4, Micro-Programm
A 4

Haif and Full Adders -
Half and Full Subtracters

satiul and Parallel Adders P
Logic Decisions .

BCD Adders and Subtracters

Magnetic Core Memories
Bipolar Memories

- 1., Bipolar RAM P

2. Bipolar ROM
Mos Memop(és ' .

1. MOS RaM ) « . )
2. MOS ROM )
.ROM Applications,

1. Code Converters
2. Chdracter Generatgrs - J
3. Look-Up Tables
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DeMorgan's Theorems

’

Basic Flip—-Flop Circuitry -~
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7 Decoders and Indicator/Systems K
8. - Shift Registers and Ring Counter .
9.  Frequency Counter Design Ptoject (.
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Task 6:° Communication Systems 1
» ————

Pe:rforman'te Objettive: -

. The learner will be given certain design parametens, along with a desired .
'response that applies to a particular, circuit or system codntained in any df  °
..Using, these parameters,
the learner will then design and fabricate a circuit- or sy ten that yields
the desired response in a laboratory situation.

s ¢ . . -

In add‘!.tion to the design and fabrication expel‘ience, the learnmer- will be
‘given ‘s faulty circuit or systém and its associated’ syn;ptoms.' The leaxner
will then diagnose, troubleshoot, end correct these faults, thereby ‘restoring
the circqit or system to proper operating condition.- . ‘.

N . 4

Criterion—Refer‘enceg Measure:. . LT
t.. N

. ..At the comple on of ~the task, r.he learner will be tes-ted to ascertain

his achievement level with the 80 percent level being considered successful.

This will be a written exam lasting two hours.. Lo

A} .

e

P ~

THEORY :f~

Performance Guide: ° e ] - .
. ’ ’ ) ‘e T i Suggested
. < L oot ~ Hours
I. ‘Review of Resonant Circuits ~ont , “ 6 -
,. -A. -Series-Tuned Circuits . - . ‘ -
. 1. Q-Rise in Voltage s . A .
o 2, Frequency Effects .
.-3. ".Circuit Resistance Effects -
o 4. Sharpness of Resonance . . . -
~  B...Tank Circuits . . .
. - 1.' Resonant Relations v
Yo 2.. Parallel Circuit Impedance . . : eSS0
. "' .x 3 TCirculating Curreng X
AR Frequépcy and Series Resistance <Effects - AL e .
S 5. Gain apd Banc}width . . T .
II, Circuit Coupling . C o Lt .3
. A. Types of Coupling T / _— ) ‘
i.. R€ Coupling . . ’ . . oo
.2 Tmpedance and Transformer' Coupling » T
‘ ~ Direét Couplifg . .
‘.. B. Filter Circuits. o ,.
I, *‘Low-Pags Filters . * o G
. . 2. High-Pass Filters N
, 3 Band-Pass Filters . .
. 4. Band-Reject Filters. , T
*° L%, L 'and Pi-Type Filters
C. Impedante Matching " o ‘
A i. Direct-Coupled Matching Vo
.2. Inductive-Coupled Loads L
3¢° P4 Network’lmpeda ce Matching




v 4. Typical Circuits

P *

’ ;::“’5 LA v » . L4 ., - - - :V S _);
¢ -t . . e ’
. e . .“ ' K o LR 4 '? ) ‘ ) “ .
H Y. \.’ . . . > A . -4
.* R " T - - & . .
. R ¢4 X RF VQlt;age Amplifiers ' , 9 G .
e N s Al Impédance-caupledkf Ampli‘fiers . = . . < j
R . 1. -Gain and Bandwidth ) . TN |
el ’ 2, Multi-Stage Response and Stagger 'mniug -
ST 3. Shielding .- . .
. oot B. Single-Tuned Transforme:—Coupled Amps . ) Ty .
Sttt U1 Galm - T
4« + 2. 'Bandwidth ¢ 7
. " C. unble-Tuned Transfomer-Coupled Amps ° < ! X
T l. .Gain ..~ - PR .
s 2.. Bandwidth ~ . ’ - , .
: t. % . * High Frequengy Circuits .
. & ° _ 1. -Grounded-Grid Amprifiers) . .
- . ’ 2._ Cathode~-Coypled Amplifiers Lo ‘ )
et . o - Gascade Amplifiers, . 7 N ’
. E. - ’Pransistor RF Amps 8 Lot " .
. 1. ‘Coupling Methods . '
. S T 2, _ Neutyalization .\ ' .
. ' *IV.  RF Power» Amplifiers T ‘ . g
- & A. “Class C Amplifjers Lo o N .
, " “1. Voltage and .Cdrrent Relationships : .
’ < 2. Definition’of- Terms <) Y T T
! ' - 3. Grid Bias Circuits ”. S . :
’ * 4. Tank Circoit Consideretions , ; 3 N L
5. .Coupling Methods *: . ) ) S0 . .
. B. Neutralization - . ) L L Ty,
. ) ‘1. Neutralizing Circuits . ' - ¢ T T
’ * - 2: Neutralizing Techniques .- . ; -
. 3. Ppathsitic Oscillations 3 ' ; -
- 4, - Tuning Adjustment - - -- - > L )
5. Frequeﬁcy Multipliers | . . ; !
.C. .Class B Linear Amplifiers o, ' S
. . * 7« D. Trapsistor and RF Power Amplifiers N R
Co * 1. Bias Voltages ' ' N -
T ' 2, ,Neutralization . . A
‘ - 3. .Typical Circuits ) . AT
. 4. Varactor Mthtipliers / $ L }
v. &¥ Oscillators . A ) 9 ° /
+A, Oscillation Principles S 2
N -B. Basic Oseillator Circuits . N © T /
" ) 1. Armstrong Oscillator “n / . ’ ;' i
8 . . 2. Hartley Oscillator-. v .
:. . 3. Colpitts Qscillator # . " o
: " . 4. Ultra—audion Oscillatos . ’ . Lo
. . 5. Clas3 Oscillator A ¢ , s
e " 6. TPIG Oscillator * 7
. -~ 7. Grid-Leak Bias ‘ .
\ "' \B\y Shunt-Fed and Series-Fed Circuits ! ! K = L0
. C. Crysgtal.Oscillators ! ) ’ 1.
: - /lngrystal Cuts - : v - ‘o )
. . Temperature, Effects . . .
. \ - 2" 3. "Electrical Characteristics . . .
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‘Efigisi )
Percent -todulat

3. .Frequency Célmpon'ents
4. Vector Distributioi-and Side
. Power Distfibution in the aAM Wave

B.

.Plate Modulation

1. ic Principles
2. BHeis Modulator -
3. Typical
“Other Modulator

cuits
i. Grid Bias Hodulation\

2. Cathode Modulation
Amplitude Dermodulation

te Modulation Circ

1.
2.
3.
E. AM

Demodulation Principles
Diode. Detectors
Additional AM Detectors
Receivers

7

uits

—— e

i. Receiver Comparison Factors:
2. TRF Recdivers .
3. Superhetercdyne Receivers
4., Receiver Alignment Techniques
Frequency Modulatiop Principles -7

A.
5 1.
2 2.
3.

4.

5
ls.

B. M
f1.
2.
3.

’ 4
c.
- 1

2.
3.

. 4.
D. FX

: 1.

¥

2.
- 3.
4

Basics

-

Modulation Level

FM Waveform Components
™ Wavefors! Power Relations
FM Bandwidth Requirements

Interference Suppression
Reception

Tdner Classificatfons
_*RE Amplifiers

frequency Conversion
Additional Receiver Circuits
Alignment Techniques .
Steady Frequency IF Alignment
Sweep Frequency IF¥ Alignment

Ratioc Detector and Discriminator Alignment

Front End Aligmment
Transmitters .
Direct FM Transnitters

Frequency Modulatiod Vis Phase Modulation

Armstro

FM System |
Baldnc ’

Modulators =

a

-

—

Indirect FY Via Phase Shifting

~

T L LABORATORY

-
-

. Parallel and Series-Resonant Circuits
' Low-Pass and High-Pass L~-S
_Common Emitter Tuned RF 1ifier "’
Coooon Base Tuned RF Agplifier .

1C Cdomon Base Oscillator

N 114,

Filters

£ Amplitude Modulation -
Modulating Signal

-




.
* I N

6. Class C RF Power Amplifier . 3 )
‘ + 7. Linear RF Ppwer Amplifier 3 -7
8  Cormon Emitter RP Mixer ' 3
9. "Common Emitter IF Applifier ' 3
10.  Amplitude- !{odulation Characteristics 3 -
11. AM Diode Detectorsg . 3
12. Frequency Modulation Characteristics 3 .
13.  Direct FM Hodulation 3 -
' 14. Indirect FM (Phase Shift) Hodulation 3 .
N 15. Single Sideband Techniques . , -3 -
N 16. Multiplexing Techniques . : o . 3 L ]
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‘.‘ ~ The learner wily be given seztain design «parmetei-s along with a desfred
", response that applies to a “gart'icular ‘tircuit or system cox;taix;ecLin any of *
- the unit topics described in the performance guigdg: . 1?8&4\3 these parameters,
.. the learmer vi.ll then degigp aad fabricaee a circuit 15? system that yig}:ds y
the degired resgo:xse ” ey la’Borators- situacion. - uﬁc,_ -1'{ .
R Jo. addition to the desiga and ;gbpication Sxperiepce, the. learne Wil
+- be given a fa.ulty #ircuit or szsteﬂ' and "its assdeisted symptoms. The learner
. will then a’,.xgnose, troub’ eshdot, and correct thes fau}cs, z@e:ebv tgstcrihg

ths ecircuiy or. system, :tq‘ps:oper opera"ing cohﬁition. .
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- . At Eﬁé cc:npletion G€the t.ask, the learqer wi‘ll be tested .%o ‘aelertaiy -
fis achievenent, level vith the &8 percent L.level belng considered succeséful"
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. . B. Wire Radiators .
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<€ % 4, Hessurement of Q nnﬂ. Phave “shifr
VILIg\ Radar $ystems e s
) A. Basic Principles . .- o,
., B. Poised Systems E LD
“¢" . .._ 1. Basic Pulsed.Radar Systen PR
2. Antennas and Scanning e T
: 3. Display Hethods . PN Tre ey
. L&.- Pulsed Raday Fystems. . L
v. -5, Moving Target Ind3cgtions (HTI) S «
- 6. Radar Beacons - o -
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Microwave Tubes and Circuits- - .
A. Mlcrowave Tricdes ‘ & Yoe
1. High-Frequency Lizitations of Vacuum Tubes
- 2.+ UHF Triodes and Circuits
B." Multicavity Kiystron . : . b4
C. Reflex Klystron L
D. Cavity Mggnetron : K
+E.  Traveling-wave Tube ( )
Seniconductor Microwave Devices °
A. Trapsigtors N e
.1. Righ-Fregquency Lirgitations "
2. UHE and Microwave "‘ransistors
B. Varactors art Multipliers Ny .
. 1. Varactor biodes {° '
- 2. VYaracter Multipliers
C» Parametric Amplifiers . '
D. Tunnel Diodes '
1. Oscillatofs . .
2. Amplifiers . ,
E. Bulk Effects .
1. Gunn Effect and Diodes
2. LSA Mode and Diodes
F.' Other Microwave Diodes ) /
1. IMPATT Diodes L °
2.- PIN Diodes’ )
G, Stimulated-Emission Devices .
1. Maser i y -
2. Llasexr o i .« L
Mlcrowave Measurements
A, Mea ment of Power and Attenuation

1. Low Powers
2. Medium and_High Powers
‘3. AtCenuation~

. Frequency and Wavelength H.easurements

1. Frequency

2. Wavelength

-Measurement of Impedance and Hatching

1. SWR .

. 2. Impedance .
Reflectionary dnd Sweep Techniques

*14,.R eflectimﬁoefficient and Return loss
2, Refleetmneter Svee}) Tetliniques. -
3. ‘Time-Domaid Reflecx.o:netry N

. Ei- Megsuremént of Component Cha:;dcne:istics

1. -Fetzite Ctmponents .
‘2:¢_ Direction. Cpupler& . . Y
.3 Antenna Heasurements

o
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s 4. Smith Chart Applications . . o 6
5. . Microwave Power Measurement 3
6. Microwave Frequency Measurements ' 3
e 7. Micréwaves in Free Space- . . 3~ oLl
8. * Basic Antenna Characteristics- » ‘ 3 ,
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Task 8: Industrial Electronigcs ) \ '
Perfornaace Objective: )
The learner will be given certain desiga péfameters along with a desired '

response that applies to a particular circuit or system contained in.any of i
the unit topics described in the performance guide. Using these parameters,
* the learmer will then design and fdbricate a circuit or system that yields -
- © the desired reSponse in a laboratory situation. : “

*

In addition to the design and fabrication experience, the learner will

be given a faulty cidcuit or system and its assotiated symptoms. The learmer ‘e .
will then diagnose, troubleshoot and correct these faults, thereby restoring '
the circuit or system to proper operating condition. . . .
X
. Criterion-Referenced Measure:
— At the completion of the task, the learner will be tested to, agcertain ’
his achievement level®with the 80 percent level being considered successful. ‘
This will be a written exam lasting two hours. . ’ .,
. Performance Guide: ) THEORY -
. . N . ! Syggested
. f ’ Hours
I. DC Power Supplies 4
» A, Rectification Circuits : o
* 1. Single Phase Half-Wave Rectification
2. Single Phase Full-Wave Rectification
3. Three Phase Rectification . . .
4, ,Six Phase Star Rectifier . . .
B. Filtering and Regulation ’ L : . .
. 1. Basic Filtering Systems . ’ ) ’
2. Regulation Principles . . )
3. Protection Circuitry -
II. °PNPN Control Circuits - 6
N - A, SCR Circuits { T
. L Blocking and Triggering - .
’ '“ 2. Turn-On and Turn-0ff of SCR's . . -~ -
3. Power Control Applications . a -
4, Protection Circuits . -
B. TRIAC Circuits . . .
1" Blocking and Triggering . ¢
2. Turn-On, and Turn-Off’ . ‘ .
3. Power Control Applicatiens . . . ~ ‘.
4, Protection Circuits . ) N ‘ .
C. Triggerimg Circuits for Thyristers . ‘
1. WT and PUT Relaxation Oscillators . ' .o .
- 2. DIAC Triggering Characteristics ’ y i . L
, 1I1. Phase Shift Controls . < 6
A. Passive Phase-Shifting Circuits : » .
1. 90 Degree Phase-Shift Control ‘ ot :
" _ 2. 180 Degree Phase-Shift Control . , '
*'3' 3. Phase Shift Codtrol Design . L : 2 g
. - ) . i
. . . 120,
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R a
. Ca LT . ¢ . ¢ , ‘ i
St ol Ce
l R | B, 4Qtive Phase-Shiftidg: Ciicu!:s v . ) ’ - ,
1. Relaxation Oscillator Design, . . - . .
. ° 2. DIAL Phase-Shift Design ' X . 7
R 4 _zlectronic-pontrol of Motors . . a h . 6
- Electric ‘Motor Chatacter%stics . oo o -
1. Split-Phase Induction Motors . . ' . .
.o 2., Capacitor and Shaded~Pole Motors . " e
v _— 3. Universal, Polyphase Induction and Synchronous Motors .
. . ' 4, Series-and Shunt-Wound DC Motors TR .
¢ - .5. Digital Stepper Motor o :
"'B. Fractional Horsepower AC Motor Con;rdl : T .

. 17 High Tdérque Speed Characteristits: - ] v
2. TRIAC Control

. c. Adjustable Speed DC Motor Control ' T~ ) T
: 1.' Fractional Horsepover Speec*Controls - : v -
! 2. DC Shung-Motor Controt vl . DAY :
V. * Timing and Active Time Delays ) ' 4
. A. Analog Time Delay Systems oL . "
oo C 8. Digital Time Delay Systems \ .
© C. Timing Sources ) . .
1. Schoitt Trigger - S 4 i
2., Astable Multivibrator . S
3. IC Timers (555 and ‘74121) '
VI. Transistorized Industrial Control Relays - 4

A. Solid State Photoelectric Comtrol .
1. Photoresistance Cell Control Circuits ' .
2. Phototransistor and Diode Control Circuits . ‘
B. LED Photoelectric Control
1. LED Control Circuits Lo
2. Optocoupler and Isolator Circuits
VII. Digital Sequence Control . 6
A.” Relay Ladder Diagram
B. Design of Sequencing Systems
1. . "Common Sense" Approach .
2, Sequence Chart - - T
C: Solid-State Logic Sequencing Systems .
. 1. GE Transistorized Static Control c— - .
. ’ 2. DEC's K-Series Logic . :

’ *

D. The Prograzmable Controller A o ..

N
‘¥

LABORATORY

Electronic Regulator’ and Protection Circuits
Three-Phase Rectifier Gircuits oo )
Phase-Shift.Control of SCR and TRIAC o N .
Relaxation Oscillators for Triggering Thyristors .
DIAC Triggering of%Thyristors . . ' . .
RL Phase-Shifting Circuits ’ .
RC Phase-Shifting Circuits . o 5 .
- DC Shunt-Motor Operation ‘
SCR Automatic Motor Speed Control .

Comuercial Transistor Motor Control ‘ '
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.
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UJf4ontroI,fed SCR Time-Delay Circuits

’
~ .

. . 3 - o[-
Integrated Circuit Time-Delay Relay o - . o
Transister Time-Delay Relay - , . // T3 e o
Phétoelectric Control Circuit Design L 3 e
Relay Ladder Control Circuit Design ' P . 3 T
Digital Sequence Control Resign - A : 3 . e
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.Task 9: 7Znstrumentation and Measuremeats : = .
—_— . - .- ¢
_ _— ' . i - 7 ‘o . »
- 8 . * ¥ L ]

Performance Objective:
. * . [ . w’ . - '| . LI
. The learner will be giVen certain design parameters along with a desired
response tbar applies td a particular circuit or system contained 'in any of
thé unit topics described in thé pérformance guide, Using these parameters, .
the lsarner will then desjign and fabricaté a circuit -or system thd; yields the -
desired response “in a laboratory situation. - b 4 ’

in addition to the "design and fabrication experience, the lgarner will ba '
given a faulty circuit or system add. its asfociated symbtoms. "The learmer wiil’
_ -then diagnose, troub\ eshoot .and correct these faults, thereby restoring the
circuit or system to proper operating condition. - -, ) A

. '-' ¥
- PR .« -
- R N

Criteriop-Referenced Heas'ure' R = ’ I N

B ’ ~ - .
N <

« -

At the completion of the task the learmer will be tesbed to asgertain 'his
achievement 1lével with the 80 percent level being concidered successful, This
will be a written exam lasting two hoursg g “ .

-

N e -
Performance Guide: . THEORY " . . c. <
. . : _ ) e T e - Stggested- :;
. . ‘ o . " BHe
I. .Basic Measuring- Instrudents . = . . B N gr .
.. ‘A. Probability and Error Analysis . 7 - ,
. © . 1, :Error Analysis -, °° o DI /
: 2. Statistical Analysis Lo T O $ - - e
" *Bs, Passive Am:neters, Voltmeters and Ohmebers .. - e
I. Ammeter Shunting Techniques . . . , R
. 2. Voltmeter ‘Iuitiplierc'xechniqg‘es e e W) o T .
« ¥°, 3. .Ohmfetér Circuitry’ ; . ' «
* . ¢. 'AC Voltmeters . T . -~ T \7%
1;' Iron-Vane Voltmeters ~ . K . ; : L
2. Electrodqnometer Voltmeters ° - - vt DA <
" 3. Rect{fier=Type AC Voitmeters . * - L7 L
11, Electronic Instruments for Electrical Pardmeter Haastn'ements' . G-..
A. Vedcuun-Tube Voltn;eters {Analog) * » . ) :
1. DC and AC-Voltmeters SR - . .
2. Balamced-Bridge Voltmetef ro- Y .
B. . Transis’forized Voltmeters : v . o .
. 1.° Tansistor Br:tdge €ircuits _ . . R
. . 2, .FET Bridge Voltmeéters . o e .
-C. Digftat- Voltme‘ters -t . } o,
‘1. Ramp-Type DV -« ' . e o0 . . e WED
. 2, . Integrating-Type .DVM : . . )
III.. Potestibmeter Circuisry and Applications ot .- P S
A. Potientiometer Basics and ‘Multirange Potentiometexs )
B. The Voltbox - . - LTl -
- ~

B . .

- . . - : .
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. ~ - - A . *
.' ’ ! ’ - >
, ‘ . .. N , .‘ - L] , ~ ~.
T . - » W —— s 7 N prd
L C Calihracion of Volgmeters and Ammeters : .
g . Self-Balancing Potentiometer .- ) ¢
LIV, Bridge-'l‘ype Instruments .\ S 6
A. Resi«‘.tance Bridges - - » ,
"1, Bridge Balance Requireménts 5 h .
. 2. THe Wheatstone Bridge- A . - v - -
. 3. Bridge-Type Indicating Instruments .
B, Capacitance Bridges . . o ‘
- * 1. Basic Capacitance Bridge I
2, Schering Brifge . S e -
* 3. . Power\ Factor MedSurements . g
‘¢C. Inductance\Bridges', . ’ p
' ‘1. Review of Inductor Characterispics . b
. v . 2. Maxwell and Hay Bridges : P,
« 3. .The Owen’ Bridge . ; - . ) ' Ce
~ . B. Impedamce Bridges - . o - . . .o < T
“* .1, Basic Impedance Bridge . ' i . .
, 2. Capacitance and Inductance M‘easuring Funcc.tons A - v P
) " 3," Principles of the Q-Meter . ‘ . S .
v, Electronic Display Initruments, . A i, 4 R
- A, Basic Dscilloscope Circuitry - ) . .
.4, Cathode Ray Tube Characteristics " - .
- 2. Basic 03tilloscope Operatien T . - co .
o B, . General Purpose Oscillascopes ' Tf"‘\-\‘ . \
. 2 " 1\ Time-Base Opegation , ; . \ 5. e
i .2, Vegt}qal .and' Horizontal Amplifiers P LT :
. C. Triggered-Sweep Oscillo copeé : R N v
' 13+ Gircuit Operation R g 7/ :
. 2. calibrator Sectfon - .7 . . & ‘- e
3. Probes for Oscilloscopes - ', | -t P o T .
VI, S’ignal Generators and. Wavefom Analy'zers [ . ~ 3¢ -
"A. Oscillators PR : N L b i - < “
B. Signal Generators+;” I . . ., . -,
- . ¢. Fungtion Gemerators - [, ¢ . : '
* D. Wave Analyzers L o : o
.. E." Distortion Analyzers - - Y ) Y - S
viI, Frequency and Time Measuring Inst Ats ., 0 L T 2 . Tl
- A. The Decad¢>Counting Unie .~ ™7 ¢ ! . "
3.~ The Control Gate - - v s - 4
c., “The Time Basé- ‘and Associa’ted Circuitty - 5 A ‘ r
1-.\ _ D:” Freguency and, Periqd. asurements R I Lo
_VIII,, Transducers in Insbnme Systems . B “ L. 2 e
o A, Clagsification of Transducers o T .- FONEE o
'B. Transdijcer Selectian . ' ! Lo e et
C>  bispl cemént, Tempexacure am( Optoeleétronic Iramducers $ Y, Ny N
: .D. Magnftic Measurements . 3, ) Do N, T s oo ]
.IX. Data Conversion .and Acqu:{-sitipn Sys.x:mxé . P '. ‘ . 3 |
) - A'. X trmentation Sysreéms .t e e - DR
By )iagngtic "Tape Reedgders' © “- - . o L. ., Ve o BEAERS
© ' G DJ/Adnd"A/D Gonmverters” - .. Lt o K e h e
) D/ Multiplexing ‘Systenms o = - < : s, ' :" - SRS
" r =t . I Ga (e, T T L T i
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Statisticai Analysis ° .
ﬁmmecar ‘and Voltméter CirCuitry

" Ohmmeter Circuitry . v
' Rectifier-Type AC Voltmeter Design .
Transistor Bridge Voltmeter . .7

* Basic Digital Voltmeter Ct . . )
Botentiométer Calibration,Techniques -

.*Wheatstone Bridge Design e
Capacitance and Inductance-Comparison Bridges '
* Usges’ of thesQ-Meter
¥ses and Applicaniona of Laboratory Osc11105copes' -
. Dedign and Calibration of Oscilloscope Ptobes
Uséds of WaVeform-Geaerators and AnalyZers
Usds. and Applitations of ‘Frequency Counters'
Tragnsducer Systems in Industry .
A/ and D/A Converters . o e .
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Task 10: Electronic Design . . ,
N [ ¢ .
' Performance Objective: . I .

The learnexr will be given certain design parameter\s along with a ‘desired
response that applies to a particular circuif or system Rontained in any o of
the unit topics described in the performance guide. Using these parameters,
the learner will then design and fabricate a circuit or sxstem that yields. the

. desired response in a laboratory situation. .

In additipn to the design ana fabrication experience, the learner will be
given a faklty circuit.or system and its associated symptoms. The learner will
.then diagnose, ‘troubleshoot and correct these faults, thereby restoring the
circuit or sysﬁem to proper operating condition. . >

AU L5
Crit’erion-Referénced Measure: . L
. 1 1 - * *
Do e &t the completion of .the task, the learner will be tested to aseertain g
his achievement level with tbe 80 percent level being considered successful \
T This will be a written exam lasting two.hours. \ . ~
[ . - . . bR , . .
. :' . ’ . . - ' . . o
Performance Guide: ] . THEORY: / o ‘
‘ . \ . Coe e, : Suggested
*. ) . ' ] Hours
I. - Student-Advisor Conferences . : I
. The student will Thave!continusl conferences with his project ‘ .
advisor throughout the duration of the project, The problems
. >~ +_encountered by the gtudent will be discussed With the advisor '
. . . who will in turn make suggestions and rec endations to the ;
. student ,concerning his project. ' / ]
.. II. Design.Phase v " 16
N A. Design Objective—-Determined by’ mutyal agreement between
L the student and the project adwisor . . . .
B. Resedrch of Literature R . 2t
c. Preliminary Circuit Design- ' - k
D. Preliminaxy Circuit Breadboarding and Testing ‘o .
. E. Circuit Modifications . . . ;
- III. Product Fabrication Phase - - . 16
The student assembles the final product in the appropriate -
package,” using modern, up-to—date fabrication ‘and ,assembly -
techniques.” -
V.  Product Testing Phase o® 10
. - ~The student will now test the fimal product to make- sure it .
T ", meets the appropriate design parameters. Next, the project. .
radvisor tests the final g}'oduct and gjves his approval. *
V. Final Report . , 6
. The final report follows the quidelines set up.afor writing ¢ - .

* a thesis. ‘will qutline the design, development, materials ' =~ ¢ ’
used, fabrfcation techniques , testing proq.edures, conclusions e :
and recommendations regarding the produ The report is .. , o )
diagramatically and graphically i]}\os{::ted. Photographs of .

- the product are als¢ included. 7 .=» . ,

~ .
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Auxiliary '&sk 1: prafting for Electronics .
Performance fGuide: -
»
b . mHEGRY
' 1. Rundameptals -
A. Mechanical Drawing EQuipment
. * 1. |Use and Care :
: " '2; |Electronic Symbol Templates
3. lphabet of Lines -~ )
—_ B, Shedlt Layouts -~ :
1. Papers, Sizes and Border Lines ¢
2, Nameplate, Bldcks and> ales
. 3. [entering and focedure -
C. Lettéring -~ o
1, Types - ’ .
:* 2. eehand Techniques . . ; ]
, ~ Use of Lclttering Templates, . - }
) . Elementary Geometrical Constructinns ) iy :
* II.  Skétchihg and Shape Description 3
’ A. Techniqués of Freehand Skepching B ey
\ -~ 1. Measuring Subject * ’
2, Block Dramngs/ and Proportio‘hs s ! l
‘ 3. Detailing'=<~ - . _ \ ’ .-l
B. Theory of ’Projection - T
. L Isometric \ . .
N 2. Oblique . e o . .
.. 3. Sketching N - . e
. 'C. Multiview Drawing . .. -
, t o 1. Principles T vrs ' .. - o
2. Relatiofship of Views .. . ,e - o
3. Selection of Views . . - ¢ v e,
4., Treatment of Invisible Surfaces Ttel s Coes ) L
* 5. Auxiliary Views R . -
) D. Sectional Views " v
1. Half Sections .
. g 2., Tull Sections X . ) S
) 3. Broken Sections ; e . S A )
III. Dimepsioning ., - . > 2 -
A. General -Dimensibhing N . - i
.o T , B.," Formulation and Placement of Shop Notes . Coy
i ’ ‘c. Tolerances, | . g y A |
. ~° 1, Purpose - . f . . o .
.« S 2. Terminology . ‘ o }. “
- IV. ,Pictorial Driwirfg. ” . . 2. g
. oo A. Isometr;lc Drawing v . - " 7 " S A SR
Sos LT _ "1. . Position of Axes Ty e, . . , . /- "-‘.f«
P .- A - 2. Steps th Construction . e T : - L
- apS " B. Shading ' . S oo . R E T
= fa 2 . *. V1 Shade Lines . R e, e
S B e -_ ; Strface Shading with L;nes - e T AN
A o A N -/
A R T O A = RN R
?;‘. ,‘;".' ::. 'x";" ".'.:' . :};L ) }‘ ¢ g . :\' T - ry T / . / “ o e N '.- \ e ~
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A

V.

VI.®

v 2 VIL.

Working Drawings
Detail Drawings
Purpose . . . -

A,

B. Assembly Drawings

Electrical Circuits ) R
Blectrical Symbols o - o,

A.

T

Electrical Layouts . o
Layouts -

A.

1,
2.

1.
2.
3.

1.
2.
3.
4.
3.
6.

Schematic Diagrams ~, . »

.

" 2. Compyter Flow Charting o .
C. ‘Wiring Diagrams ‘ .

. 1.
2.

] - N

Construction

Types i,
Uses ‘ e
Parts Lists

Blectronic Symbols .
Logic Symbols , * '
Architectural Symbols
Pover Symbols * .
Symbol Guides

Relays’ Voo

.
-

Schematic Layouts N ’ ..

Industrial - ' ., - .
Communic¢ation 4 )

Chassis ' :
Panel * \
Laboratory * . 4

Printed Gircuit N -
Inte)grated Circuits L. .
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Auxiliary Task 2: Technical Mathemat%cs I (Algebra and Trigonometry):

N

«

"

Performance Guide:

11.

111.

Iv.

V.

MUOW%HMUON:I‘*!EOMMUOK”}

THEORY

Fundamentals

un

. e o
.

F.

Lin
A,

Fac

© T AL

VIi.

B.
C.

.D,

Qua
A.

Numbers and Literal Symbols
Fyndamental Laws of Algebra

- Law of Signs

Operations with Zero . .

Exponents and Radicals )
Addition and Subtraction of Algebraic Expressions
Multiplication and Bivision ,of Algebraic Expressioms
Equations and Formul

ctions and Graphics

Functions

" Rectangular Coordinates ‘ s

Graphing Functions
Zeros of a Function,-
Polar Coordinates - e : ;-

igonometric Functions .

Angles™ !

Right Triangle °

Trigonometric Functions

Values of Trigonometric Functions v
Use of Trigonometric Tables

Trigonometric Applications of the Slide Rule

ear Equationg and Determinants _ = . N

Linear Equations g _
1. Solutions of Two Equations ‘with Two Unknowng
.a8. Graphical-- .
b. °Algebraic o .
¢. By Determinants -

. -

— e

2. Solutions of Three Equations with Three nknowns

a. Graphical

b. Algebraic N . .

c., By Determinants 1 *. -
toring and Fractionms e c
.Factoring N
Simplifying Fractions >
Addition end Subtraction of Fractionms
Hultipiication ‘and Division of Fractions'
dratic Equations
Definitions
1. Factoring
2. Completing the Square,

Quadratic Formula

3.
&. Graphical . AN
Trigonometric Functions of Any Angle

’
L

Signs of Trigonometric Function ‘\\\‘"\
Radians h

. Applications of Radians

o, . 133




‘,) . R, Trigonodetric Functions of Any Angle OEET
- £. Tatcher S¥ide Rule &ggzicazions ) FO
- _¥Wil. Vectors and Triangles - ) ) e
F L A - A, -Jectors - e v o v
. -~ . B  Appligdtiams og’.\?eqtors . -
: . -, €. Oblique Triangles ‘- X .
. . D. 8law of Sines 1 s
. E. LavofCosinesw,' i < . -
. * - “IX. Graphs % “the: Trigcno:::a:ric Functions . >
e A. Graphs of Y=A sin x gud Y=A cos X :

.. . B. _Grdphs of Y=4 sip bx and X =A cos bx .
e L C,' Graphs of-Y=A sia. (bx +. c) Y%A cos (bx + c) e

. ‘D4 . Graphs of Y=tan £; ¥=cot X, Y=se¢ x, ¥=csc x
<., = E< App‘l.i«.dtzm of the I..igg:zomecric graphs
P F.. Conposite T:rigynome;r*c Curvw
) Exponcnts and Radicals . . -

Positive -Integers as Expcxﬁents *y
_B. Zerc and Begative lategers as Expanents .

* .\c. Fractional Expenetrts B .
D¢ Sioplest Radical Form ST o ~ -
. <Addition an8 Subtractian of ‘Radicals . . - -

Hulﬁiylication anfi Division of Radicals Voo .
Oper’étor s B N N
AL Igaginary and. Compl‘a; Nmbers - . )
. Operatiot;s with "Ctmplex NumBers-" T
Graphitai Reprebentatiof ‘of Conflex. Nu:nbers - '
.. Polar Form of /4 ‘Couplex Numbet

Products, Quftients, Powers, and Roots of Gomplex Numbers
garithms T e L . . . , -
. Exponentifl and“Logarithmic -Functions

A
P g.- Graphs #F YsbX and ¥=log bX ¢ _
"D

erties-of Logarithms -

. Logarithms to the Base 10 S .o

ﬁ’r " Computations Using Logarithms : .

Logarithmic Applications of the Slide Rule

-0 . =XIII. . Solving Equations and Systems gf Equations .. -~ -
Av Graphical Solutien of Systems-of Equations
B. 'Algebraic Solutior of, Systems of Equations
C. Equatidns in.Quadratie Fom B .
D. Equations with Radicals .. ¢ ’ . N
E. .Exponential and Logarithmiq Equations . | .

XIV. Properties of the Trigonozetric Fynctions, \
A, Fundamental Trigonomgtric Itlén‘tities .

' B. Sine apd Cosine of the Sum: and Difference of Two Angles

C. Double and Half Angle ‘Formulas . : ) ) O

D. Trigonometric Equatione ~ - . : oL
XV. . Inverse Trigonometric Functions N
™A. Inverse Trigonometric Functions R S L
B. Principal Values A ‘ RN
C. Graphs of the Inyerse Qg\gdnesmetric Functions T
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