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; I... From- R1chard Burr1tt Tra1n1ng Superv1sgn,aCatepp%llar—Tractor Cﬁmpany

a

~,ﬂiﬁhe’e%eetzzczﬁ”_eleetronws ceurriculum gutdes' are vaZuabZe tools for g;

' - course development.at the secondary-sehool level: "Because of job e
diversification within the. electricity-electronics field, a speezfie ’
‘job objective can be dchieved only through, properly directed %raznzng

. These gutdes thZ gtve the proper dzreetzon to this traznzng

II. From Dav1d T1mmersman Jr » Engineering Superv1sor Modu]e Eng1neer1ng,
' Micro Switch; D1v1s1on of Honeywe]] . T
»  _Education has a‘wonderful way<of fZatterzng the woer of tndustpy whtZe
calling its bluff. Being asked to serve on TERC's -Electricity-Electronics
ST, Curriculum Guide Committee was a threat, a chdllenge and a compliment
g .. _.all.in one. Therefore, although.l aeeepted the invitation to serve

' .. .o wtth great reservatzon, I eompZeted the asszgnment with faseznatton

:In my opinion, the interface generated by TERC in our severaZ meetmngs S
~was singularly productive.. I haqve no hesitation in coneluding that '
-« the curriculum guide estabZtshed by (the project staff) meet the' . -,
, ' requirements of industry. I am sure that this guide will be a construc-
Lo . tive vehicle for the dedzeated teachers who will be conducting thé. high
o ‘school electricity-electronics’ programs throughout the state. Keeping
the course znterestzng thZ be the key :

[

v . . -

It was an honor to haae been asked to share my expertenees wzth you,
my fellow industrial representattves and the selected teaeheﬁs fTom
" the Illinois pubZze sehoon : : -

“III. .~ From M. A. W1ttevronge1 Coord1nator Cansu]tant and E]ectric1ty/ m—
E]ectron1cs Consu]tant Gran1te C1ty Stee] L. : o
Please aeeept my thanks far the prtvzlege of servtng on your ELeetrtezty-
Electronics Steering Committee. It was. a most rewdrding . experience. - .
- I was zmpressed by the support this undertaktng generated in -the o
“industrial and -service. community.  The. potential empZoyer s intense.
s interest in helping to establish basic, instruction in the public = . '
. 8chools was most heart-warming. Their eandid anaZyszs of the tnstrue-'
‘tor's problems makes one reaZzze that: seh@ol s efforts ave not. . .,
“unappreciated, and that industry is standing gust outside the door, "
waztzng for an tnvttatzon to‘”bme zn and‘help R .

»

[
5

From the eommtttee znterest exhzbtted I. beZzeve that this progeet
was long overdue and will prove to be a real asset to the ° .
voeattonal eZeetrzezty-eZeetronzes programs zn IZZ%nows.v»~ .

» .
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“From E. F. Olver, Professor, Universdty»deIllinois"-

In my estimdte no subgeet matter is more important today in our S o
technical soctety than the EZectrzcziy—EZeetronzes materials developed
by our steering committee for high schoal classes. - It is a most, :

- neglected area. The staff of TERC has done a fine job. I have bgén : ;f;,,_g;;

very pleased to parttetpate in thzs.vttal‘program

N -x i >~,

From Robert A B1111ng, Serv1ce Area Eng1neer, 1111n01s Power Company,

I want to thank you for znvztzng me.to be a member of your: EZeetrzetty- . Y
Electronics Steering Committee. I am indeed appreciative of the fact -
‘that I .dould eontrtbute “my smaZZ part to the Zarge task that you under-

took. -

' I'believe that thé EZeetrictty/EZéatﬁontes'Currieulum Gﬁide will be

“a great aid to the Vocgtional Instructor. . It will help the Instructor
o formulate his course of study and direct hzs effbrts to the oeaupa—
tzonal unzts most needed in hzs tmmedtate areq. ° : A

-

2

It has been’ a pZeasure workzng with (The progeet staff). If I-can be. :

of any future servigce, to you, pZease féeZ free to. call me.

r ., L




fi":TNTRODUCT'ION .
'- & G1ven our current econom1c s1tuat1on, 1t is more 1mportant than ever
that a teacher in vocat1ona1 e]ectr1c1ty -electronics have the tools to

prepare his students to go d1rect1y into industry at the end of their courses.

- The 1nstructor, therefore, has a respons1b111ty to cont1nua11y keep h1mse1f 'f

. - assessed of . the state of the art’ in. the field of e]ectr1c1ty and e]ectron1cs
‘ e,," Up- to the present however, it has. been\d1ff1cu1t for an 1nstructor to.

' f1nd the mater1a1s and curr1cu1um that would he]p him ach1eve that goa1

This, 1ack has been due pr1mar11y to a lack of commun1cat1on ‘between 1ndustry
and the 1nstructor and the. curr1cu1um that he has been us1ng Robert L.
‘Stark and Sharon Chace of Techn1ca1 Education Research Center, Inc.. (TERC)
w1th Dav1d A. Peterson and Robert L. Laursen from Park]and Co]]ege have ’
deve]oped a un1que set of curr1cu1um guides which can fill th1s commun1cat1on

‘gap.’ The E]ectr1c1ty Electornics Curr1cu1um Gu1de Project was funded ‘under

- ~d contract grant' from the State of - I111no1s Board of, Vooat1ona1 Educat1on and '

Rehab111tat1on, Division of Vocational and Techn1ca1 Edﬁcat1on The: gu1des
are d1v1ded 1nto two- ma1n portions: a job sk11]s port1on wh1ch 11sts and
descr1bes entry- 1eve1 JObS and an educat1ona1 b]ock port1on which out11nes
educat1ona1 exper1ences needed t0 learn the job skills. In addition to the
. two main port1on§ the guides conta1n descr1pt1ve 1ntroductory mater1a}//

“a cross reference system wh1ch 1ndexes ‘the -two main port1ons and severa] ’
append1xes of support1ng mater1a1

SY

by . . . . . . X . . .
\ » .o ) A .o . -]--] . . . e s
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. " PROJECT OPERATION ° - |
, The curr1cu]um proJect was 1n1t1ated on September 1, 1974 when the y
'.Jy_D1v1s1on of Vocatlonal and Techn1ca1 Education of the State of IM1inpis -
approved a proposa] subm1tted by Technical Educat1on Research Cbnters ent1t1ed
* "A -Proposal to Design and PubZzsh Industry-Based Curmculum Gm,d s in E'Zeetmewy- :
. EZeetronzes Oecupatzons" The purpose of the prOJect was td. des1gn and publish '
s two separate 1ndustry based curriculum guides to he1p high school vocat10na1
' 1nstructors develop, teach and:evaluate thE1r electr1c1ty and e1ectron1cs
h' programs.’ Empha51s was p1acedr&h the development of curr1cu1a that wou]d either
" _f'enab1e the student upon 1eav1ngkﬁnbh school to be emp]oyed in.an entry 1eve1 '
-.-e1ectr1c1ty or e]ectnéﬁics JOb or that would: adequate]y prepare him for the .
'post secondary tra1n1ng programs wh1ch some"1ectr1c1ty=ejectron1cs JOb Occup-»
‘at1ons requ1re 5 ;;r 8 : " : : : o
The proJect wa§p1mp1emented 1ngfour phases The first phase was L ".'? .
"conéerned wath 1dent1fy1ng and def1n1ng entry -Tevel e1ectr1c1ty and e1ectron1cs B
'occupat1ons 1n I1linois; the second phase 1nvolved the comp11at1on and - b
- eva1uatlon of a Skl]]S 11st for each Job occupatlon establlshed in phase one, o
:'_fthe thtrd phase was concerned W1th the: core]at1on of the occupat1ona1 y n-'*tm
1nformatlon wwth appropr1ate curr1cu1um act1v1t1es,7 and the fburth phase was

,3;

- ;concerned w1th the wr1t1ng and pub11cat1on of the two gu1des j .;ﬁﬁ S

. -

y &rwmsqm-msyg STE'ERIIVG COM»!ITTE’E' DR
1 Each of these phases‘was accomp11shed through a series of cont1nu1ng‘ R
;'and 1nterre1ated prOJect act1v1t1es One of the most 1mportant of these -
-b‘act1v1t1es was the organ1zat1on of an 1ndustry-based Steer1ng Commlttee The:if”
'Epurpose.of the comm1ttee was. to ensure that persons fam111ar with 1ndustry and
,‘1ndustr1a1 tra1n1ng programs were aVa11ab1e«to prov1de input to the development
“. of the gu1des -The Steer1ng Comm1ttee ‘and proaect staff met regu]arly through
- out the progress of the proaect As'a- un1t the comm1ttee funct1oned to’ provide ;
,,'- a soundwng board for staff research and development act1v1t1es Ind1v1dua]1y,_ B ,3’
. steer1ng comm1ttee members ass1sted by contr1but1ng curriculum mater1als, by - |
‘ jarranglng for on-s1te v1s1t1tat10ns to industrial tra1n1ng centers and 1n many
ather waxs.. U51hg the ‘valuable 1ns1ght of steer1ng comm1ttee members se1ected
from industries and pub11c schoo]s ‘who were fam111ar with 1ndustry-based tra1n1ng,
it-has been p0551b1e to comp11e curriculum guides which coord1nate ‘the present :
ydemands of 1ndustry w1th the practica] prob1ems of teachlng in the c1assroom
3 |

ERIC *
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o ‘INDUSTRY OCC'UPATIONAL IIVFORMATION

. In add1t1on to the 1nput»prov1ded by Steer1ng Comm1ttee representat1ves,
- -occupational “Information was solicited from two hundred industries listed

in the I11inois Manufacturer's Directory. A letter was mailed to the personne1
director Of'the industries‘requesting job title and description information -

for entry—]eve] electricity and electronics pos1t10ns in the firm... Follow-up-
letters were sent to those industries that did not answer the initial ',
communication. A record was kept of the responses received from the var1ous

) 1ndustr1es contacted and re]evant information and materials were incorporated |

into: the proaect o - . L .

~ o -

OCCUPATIONAL LITE'RATURE’ AIVD CURRICULUM MdTE’RIALS
‘ 1

' At the same t1me that job t1t1e and*descr1pt1on data was being
'comp11ed the staff was-conduct1ng a literature and curriculum materials
:'search -The purpose of th1s search was to supplement 1nput obta1nedvd1rect1y
" from 1ndustp1es and also to prov1de data on tra1n1ng pragrams and curr1cu1um
_mater1a1s being ut111zed across’ the country in schools. and 1n in-house o

' tra1n1ng programs. InfOrmat1on concerning electricity and. e]ectron1cs JOb o
"'tltles, descr1pt1ons and requ1red skills was obtalned from-steering comm1ttee
members, part1c1pat1ng 1ndustr1es and resource references such as the 0ccupat1ona1
Qutlook Handbook the Job Descr1pt1on and C]ass1f1cat1on Manua] the Concise
‘fHandbook of 0ccupat1ons, and the Dictionary of 0ccupat1ona1 T1t1es

.!'
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'bas1ng the curricula on industry .and their expectations- of performance was a

DESIGN OF THE CU?RICULUM\GUIDES

Through the p]ann1ng stages of the guides, it became evident that

valuable way of helping teachers and their students. As different industries

- shared descriptions of their entry-level jobs for pe0p1e in electricity and
‘electronics related fields it was c]ear]y seen that if instructors could be

made aware of these requirements-and had a source ‘Hook that could tel1 them
jn what relative order these requirements or skills might be taught, then
students woqu be better prepared for entry-level jobs. This became‘the

‘under1y1ng reason. for setting up the guides in two main portions.

A %mob Skills" portion explains the types of jobs ava11ab1e, teT]s '

. the expectations of ihdustry in the performance of that job, and then out]1nes

the basic skills that must be.learned to gain an entry-level job. The ¢

second portion of the book is set up 1nto "Educational Blocks". | Each b]ock _
hand]es a specific sk111 or phase that needs to be 1earned and then g1ves .
references, a top1ca1 out11ne for’ teaching the sk111 and suggested time -

“allowances.- The e]ectr1c1ty electronics curriculum guides have a un1que'

cross~pefbrenczng system. which ties the "Job Skills" portion Conta1n1ng _ _
information on JObS in 1ndustry to the 'Zﬁueatzonaz Block" portion in a way - B ”
that -will allow each teacher to se]ect and adapt his course material to the ' |
industrial ‘and vocational needs of his area. This allows the teacher to look

‘into local industry and their needs and assess what entry-level jobs he can

- prepare students for; and then go to the guides to pull out job skills and -
" educational blocks that would fit.his‘studentsf'needs and interests. He can
‘assure his students of precise. industrial training for entry-level jobs because

° -

he has-at his disposal all the information that he needs. It is expected, of
course that each instructor also brings his own "hands- on" experience and background
to the coursE\ '

In ut111z1ng the ’%ﬂucatzonaz BZoeks" the instructor shou]d be aware of

the fact that the references out11ne and time allowances are merely suggested

and should be adjusted according to the needs of the course, the 1nstructor, and
the student - For instance, the references that are listed in the "Edueational
Blocks" are not suggested textbooks for student use, but rather are listed to be
used by the instructor as an additional source of information..'There will also
be.a different‘emphasis on various barts of the out]ine,fwhich will be dependent

‘.‘,9‘,5-;-4 o o
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on the job or'occupation for which training is being given. In using the
recommended t0p1ca1 outline the instructor can pick and choose from the topics
depend1ng on the JObS or occupations chosen and the topics prev1ous]y covered by
_the student. The instructor should also be aware of the fact that the recommended -
time allotments 1isted.for each topics in the "Eauca(z@nal Blocks" 1s approx1mate
and may vary from one course of study to the next. Different occupat1ons often
requ1re different levels of skill competence for the+same sk111, and some
of the skills are pr1mar1}y cognitive.while others are more man1pu1at1ve in 4
nature .and may require more time fer.skill competency Therefore, the 1nstructor -
should carefully, ca]cu]ate the amount of time he believes he needs %o spend on
each topic in the. out11ne : ' .
The type of program, the job skills students are prepared for and the
“depth that the mater1a1 is. covered will be determ1ned and adJusted by the
Tocal needs: the needs of*the students, and the background of the instructor.
_To adequate]y utilize the. suggest1ons and recommendat1eh$ Tisted in the gu1des
each 1nstructor wou]d need to-assume a great deal of respons1b111ty in
des1gn1ng hlS OWn curr1cu1um The instructor would certa1n1y need to think- of(”
“ how. a new. program'based on the curr1cu1um~gu1des would fit into his schoo] . For .
'example, sunce this is a rather spec1a11zed career preparat1on course, is there '
a, career or1entat1on course in e1ectr1c1ty electron1cs .that m1ght serve as an
"1ntroductory tourse wh1ch a student m1ght take pr1or “to the spec1f1c job sKills
material -offered through the curriculum gu1des? P0551b1yvthe instructor might
wish to use the curr1cu1um,gu1des to revitalize an existinglprogram‘rather than ;
initiate a pew program In many cases, the instructor will be working with a
large group of students 1e§rn1ng the same job skills, whereas in other cases
the- student may be working comp]ete]y alone and separate]y with an’ 1nd1v1dua11zed

»

o

curr1cu1um .
| Whether this course is being taught in a h1gh school or area vocat1ona1

center would a]so affect the way the instructor w1shed to present it. If the

course of study can on]y be. pursued for five hours a week rather than ten or

. f}fteen, the depth of the presentat1ons and the level of skill preparation w111

be proportionately affected. A1l of these options would require a different

type of orientation and preparat1on, but they could all utilize the basic ‘material

,4 presented in the curr1cu1um gu1des as a beg1nn1ng out11ne for formu]at1ng a course

~of. study.

0bv1ous1y, all occupat1ons are not covered in the "Job SkoZZs" port1on

~ of the guides, but we feel that the basic skills as outlined in thé- "Educational
BZoeks" and the procedurg used to develop the guide. w111 enable the 1nstructor

1 5 o.'" U
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-to,design a cdrrieulum for'any~e1ectricity-e1ectronics course; _The Cross-  °
Referernce (Page 3- 1) shows that thére is a e]Uster'of skills applicable to all
occupat1ons, i.e., Safety, Basic Electrical Parameters, Component Ident1f1cat1on,
"etq. This 1nformat1on can serve as a base for deve10p1ng other curriculum. By
qut111z1ng the CpossaRefbrence Chart and 1nput from a Tocal Steer1ng Committee
. or Advisory Committee, an instructor should be ab1e to des1gn a curr1cu1um to

| 0

f1t any occupat1on des1red . ' J
' B
|

' HOW TO USE THE CURRICULUM GUIDFS :

1. - To deveTop an 1ndustry based pnogram the 1nstructor shou1d first identify
and select entry -level occupat1ons ‘that are ava11ab19 in his area. Adv1sory
comm1ttees, the Chamber of Cormmerce," te1ephone d1rec or¥ ye110w pages,
and 1nput from 1oca1 _1nesses and- 1ndustry personn=1 are some of the
sources,avallable to the\instructor to help him identify and select local |

entry-Teve! oceupations

2, .-After determ1n1ng a list of entry~1eve1 occupat1ons in the area, the -
. 1nstructor shou]d match these selected occupat1ons to the relevant
- occupational units g1ven in the first portlon of the guides. The- occupat1ona1
" units 1dent1fy the skills (Special SkeZZs Requzred) that a student is
1ikely to. need to be h1red into an entry 1eve1 pos1t1on in a part1cu1ar '
occupat1on {such as res1dent1a1 e1ectr1c1an) ‘; o B s e

B2

- ‘3{f'{ From the spec1f1c sk11]s ]3st1ng, the’ 1nstructor is referred to an appro-,

' . pr1ate educat1ona1 b]ock (the second port1on of the guides). The educat1ona1
blocks. are subdivided 1nto tasks that must be mastered in the c1assroom
before the skill has been learned. Each task is accompanied by a recom- - -
‘mended topical outline that identifies the material ta be covered. '
The educat1ona1 ‘blocks also 1nc1ude a sequence ehart to help the 1nstructor

> o determine the order in wh1ch topics are to ‘be covered, a recommended '

. time section ‘that g1ves the instructor an estimate of the t1me required to
cover the mater1a1, and suggested proced&res to help the 1nstructor w1th ;
suggested ideas. and _training a1ds ‘ ‘
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- AN‘EXAMPLE :'You have determ1ned from your local IBEw that there is a

demand for" res1dent1a1 e]ectn1c1ans in’ your- 1oca1e i S1nce many of the

" - students in your electricity. c]ass plan to rema1n in the area and are
- 1nterested in: the topic you turn to the occupat1ona1 unit port1on bf

the E]ectr1c1ty Curr1cu1um Gu de where you locate the occupat1ona1 un1t
entitled "Res1dent1a1 E]ectr1c1an". This unit notes what kinds of sk111s

"the student will probably: have to be adept at when he-applies for a job
- 'as a res1dent1a1 e]ectr1c1an 0ne of the skl 11sted in the Speczf@c

" Skills Requtred sect1on refers \to the need. for /the 1nd1v1dua1 to have

a grasp of standard safety pradt1ces and proceéures and OSHA. standards.
A notatlon has ‘beén 1nc1uded by this part1cu ar skill that Educat1ona1
Block 1.10 w111 help you teach your students. about safety. You turn to
b]ock I.10which prov1des a list of tasks to be mastered (1 e., "know

i rst aid pr'ocedur'es") accompamed by a r)ecommended topieal outl'me

You fo]]ow this» sequence through each JOb skill listed under Res1dent1a1
F]ectr1c1an, noting the suggested sequence of tasks to be covered the ’-T
t]me 1nvo1ved and the suggested procedures as. you go a]ong | §yw'

1t must be emphas1zed that the guide ns meant to prov1de a set of gu1de-
lines, and‘ the instructor should be cont1nual1y ready to. mod1fy its

contents to fit the materials and equ1pment ava11ab1e to him; the t1me
ava11ab1e_t6 h1m, and to fit h1s 6wn 1nterests and ab111t1es '

@ o




e N ;
ST GENERAL. INFORMATI,ON‘ SR
 HE UTILIZATION OF §caooz AND* comvaTy RL’SOURCES B,
_ As- ta]ks w1th mémbers from 1ndustry progressed-1n the p]ann1ng of the
curr1cu1um gu1de, it became evident that 1ndustry is very concerned and
v;Jnterested in the preparat1pn of. youth fore 1ndustr1a] jobs. 'Local 1ndustry
- can p]d‘ha maJor role in- he1p1ng t0 def1ne the skills, that a h1gh school
student will need to be- h1red into JObS in the commun1ty The instructor
| should arrange to visit var1ous local 1ndustr1es and, become acqua1nted with
their operat1ons The instructor m1ght also arrange for 1ndustry to prov1de

' personne] such as’ foremen, superv1sors, personnel. managers, etc. s to come- -~\\ o

- vand talk to students about 1nd1v1dua1 phases of the work be1ng 1earned -15‘
addition, many- . industries and bus1nesses wou]d wetcome the oppertun1ty to
- prov1de input to the deve]opment of h1gh schoo] tra1n1ng programs by prov1d1ng
representat1ves to serve on adv1sory comm1ttees Industries could arrange for R
tours of their plant, and provide pertinent. pamph]ets and audio v1sua1 -g '
materials, and might'also supply equipment for h1gh school programs and c]asses
that are operat1ng on a limited budget. Another-. source of inexpensive equ1pment
~inclyding surplus e1ectr1c and e1ectron1c parts, is government surplus . , S
depots such as the ones Tocated at St. Charles and Spr1ngf1e1d ITinois. o o)
* The 1nstructor should strive to ‘keep other members of the schoo]” ’
vocat1ona1 -and academ1c staff informed of what: he is try1ng to accomp11sh SO

' '»that cooperat1ve act1v1t1es that reinforce the: student's 1earn1ng can be',é

» ;deve]oped For example, the counse11ng staff wou]d certa1n1y be an asset ~,vV .
~ 'in areas such as work att1tudes and in he1p1ng to place students into JOb |
- situations. . In add1t1on, since many students w111 cont1nue their education _
'beyond the secondary level, there is need for high school instructors to” - | N
fopen and maintain lines of commun1cat1on with commun1ty co]]eges and un1vers1t1es
to he1p in the mutual understand1ng of educat1ona1 goa1s and to ma1nta1n a,
high school tra1n1ng program wh1ch will most benefit the student in future
educat1ona1 situations, o '
Thus, the 1nstructor s close art1cu1at1on w1th 1ndustry, with staff
.members in schoo], and with college and university are all va11d and necessary
activities which interact to/estab11sh and maintain a re1evant program in

e1ectr1c1ty e1ectron1cs
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WORK ATTITUDES - | |
o i" An individual's work\att1tudes often _have as much - to do w1th the1r ,
f1nd1ng and keep1ng a job as the: type and extent of the1r tra1n1ng In many
~ jobs contact with the pub11c is an integral part of the job and the 1mpress1on '
.-that the 1nd1v1dua1 portrays to the public 1nf1uences their- 1mpress1on .of the.
f,company or organ1zat1on ‘Emp]oyers 1ook for employees who w111 convey .a
favorab]e 1m5ress1on by the1r appearance manner, and. conversat1on because
the emp]oyee will be a representative of the company or organization. _

The type of att1tude the student -has toward peop1e ‘toward: his schbol -
program, and toward his schoo] is often 1nd1cat1ve of ‘the type of. attitude he ‘
will have toward hi's JOb Often an emp]oyer is not as 1nterested in.a

- student S grades as in. h1s attendence his punctua11ty, how he- gets along w1th
| others, and what he part1c1pated in when he ‘was attend1ng schoo] ‘Since these -
qua11t1es are 'so, 1mportant to the emp]oyer when & student app11es for a job
the 1nstruetor shou]d place-a great dea] of emphas1s on them in any educat1on :
~ program. The student shou]d know and’ be aware of the fact that' ‘a negative
~ attitude can narrow hfs chances and tause him to,be passedfover not on]y
s when he“1s seek1ng a‘job; ‘but: when prdmot1ons are be1ng cons1dered A
.pos}t1ve attitude can a1d the student in succeed1ng on the JOb, in h1s persona]
11fe and in the commun1ty “When an 1nd1v1dua1 has a pos1t1ve att1tude he - -~ /-
- is mot1vated An 1nd1v1dua1 who has a pos1t1ve att1éude and who is mot1vated' '
win 11ke1y deve]op pos1t1ve att1tudes about his jobs h1s SUperv1sor, his -
_»;,dompany, and the organ1zat1on This is. the type of employee an employer .-
" wants to hire. ~The following list of st&tements concern1ng the
"vtype of quaTities wanted from. employees was formu]ated by emp]oyers at a
“recent workshop meetnng and reflects the1r desire to h1re employees w1th
good work attitudes. w“ L - ( fﬁ
° T I am EMPLOYEE SR
.r'Who-Ztkes his job -- who knows his Jjob.
- g | e Who is aZways on the Job unZess excuse%
: ' f‘.‘Who,keeps.htmser physically fit o
. WhO’getsta'bdng‘dut of a job well done. i
.'Whoywants to do a day's work for a day's pay*‘k o
. Who wants to get ahead =- who is cheerful, not suZZen

.+ .. Who works- safely -- with due eonszderatton for himself and his .
. fellow-worker. : . '

N
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L L Jﬁh’ho tmes to avoid waste and cuts cost.’ -
» .__.. " is. Who looks for a better- way to do the Job.
_ . <"Who tells the truth, who it sincere.
o — I Who ‘keeps a spirit of‘teamwork
L Who gmpes little and looks forward. e _

. ,Who asks questwns when he needs. help. to | V'(
, S e Who 18 unZZzng to face his personal problems squarely
\ | Who tries to put hmser in my place now and then.

. Who feels that his Job 1§ a pmmlege -- not a mght T would
__gwe a worker sze that my best. You would too! :

i

. sarEry © ! < - 2

= In a nat1ona] survey, ment1oned in the section on Wbpk Attztudes,'

‘and prov1des the theoret1ca1 too]s and backgrou d to safety pract1ces in the
- world-of work However, safety 1s more than a- theory or Tearning to use
'f1rst a1d it is a hab1t to absorbed and used in pract1ce on a da11y bas1s
in the classroom. - .. . .- . R N
‘ Nh11e an. instructor is constant]y aware of keep1ng|n)%pth new 1nnovat1ons
e and ideas in. the world of e]ectr1c1ty electron1cs, perhaps - it is not so. usual
' :to keep up with new: 1nnovat1ons in the area of e]ectr1c1ty-e1ectron1cs/3aféty
" An occas1ona1 look at manua]s and speC1a1 articles on safety such:as""An ,'
Accident Prevention Program for School Shops and. Laborator1es" by the u. S..
Department of Health, Education and Welfare, Office of Educat1on can be of
great help in upgrad1ng th1s part1cu1ar area. - S ' ;:v
It is of vital- 1mportance that a teacher deve]op a permanent safety
.consc1ousness 1n-students through his own example - always d01ng things the
safe way.: ~As~afteacher works with his students he shou]d teach acc1dent ,
prevent1on with a positive. approach by streSS1ng the right way to perform
an operatlon and giving shop demonstrat1ons emphas1z1ng the safe ‘use of .
'hazardous mach1neryfand of specific hand tools. As part of the da11y o
c]assroom rout1ne, a teacher should strive to develop in each student a sense-
-of responsib111ty for his own safety and that of- others helping h1m recogn1ze
,epotent1a1]y hazardous s1tuat1ons and what safety pract1ces he shou]d be
using n his day-to -day activities. . '
1-10




An 1nstructor shou1d also be aware of h1s own personal respons1b111ty\
.for ‘the rout1ne housekeep1ng procedures required in his shop or lab. Th1sv'
- not only ensures a suitable working environment for the students in c1ass; “but
'7; also demonstrates one of the 1mportant aspects of safety consc1ousness, worhing &_ '(
in clean,: c]utter free surround1ngs The teacher should be sure that all - v
work areas are _being cleaned that storage is provided in a. safe area, |
and that proper c1ean1ng equ1pment and solvent makerials are be1ng used.
A routine check of - e]ectr1ca1 equipment 1s a necessity. Per1od1ca11yaan e
analysis of all’ hazards )n the area 1nvo]v1ng mach1nes hand tools, and general
env1ronment should: be made and steps shoutld be taken to correct potent1a1 ’
e hazards before they de:F]op into accident-causing s1tuat1ons
“One’ recent resource presently on the market that may prove he]pfu]
'1s ent1t1ed e o : ' A R
| 0ccupat1ona1 Safety and Health Standards for General Indusfry, T 'w(‘f¥

(Commerce C]ear1nghouse, Inc 4025. w Penterson. St s Ch1cago, R g.;'f,
1111no1s 60646), amended’ through June 3 1974. B '_“ e




.GOVE'RNME‘NT M‘lTERIALS

o o 11, ~ CURRICULUM RESOURCES - TL 3

7 The fo110w1ng curr1cu1um resources are 1nc1uded to as51$t the 1nstructor ;_'
_1n Tocating 1nformat1on and’ agencies. to help in ‘planning and. 1mp1ement1ng an

_ .1ndustry or1ented curr1cu1um The 1nformatJon provided is common_to many
"1ndustr1a1 Jjobs and-is al1s0 common to many of the educational blocks, ) 1t

is 11sted here rather than in each spec1f1c educat1ona1 block. -

” B . ‘

f - . : . . )
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Many 1nstructors overlook government mater1a1s wheh they aré 1oo? ng for :

v;resources to use in p]ann1ng the1r 1nstruct1ona1 programs Possibly’ th1s may

be due to the fact,that government mater1a1s are n't a]Ways easy to find nor {.' -

d;are most instructors familiar with how to 1ocate the mater1a1s even when they'~ﬁ; :

. are ava11ab1e Actua]]y, an 1nstructor can f1nd many pub11cat1ons JUSt by

be1ng fam111ar w1th a few government documents that are regular]y issued. and

" know_how to use them. = . ..

‘k : 0ne of ‘the most usefu] government documents pr1nted on a regu]ar bas1s

is the Month]y Cata]og It 1s 1ssued monthly and is-a requ1s1te in any

"j]research1ng of government documents The Month]y Cata]og lists: the maJor1ty of

WY

Calr Government Pr1nt1ng Office pub11cat1ons under- the name of- their issuing

Aagency. Eaeh month]y issue has an 1ndex which 11sts, by subJect all the pubJ1-
dwcat1ons for that month. To find a document the 1nstructor looks under the

" subject heading for- the re1evant ‘title where both the title and the index. "

“number are listed. The - index 11sts the index number on the left-hand side of edch
: 'page 0nce this number 1s determ1ned, the comp]ete descr1pt1on can, be Tocated

by - f1nd1ng the _number in the main port1on of the catalog. The index of-the

‘ Month]y Catalog 1§T\ccumu1ated each December and a]]ows the 1nstructor to

~Manua1 and the D1ct1onary of" 0ccupat1ona1 T1t1es

| search ‘the entire year S pub11cat1ons in one- 1ndex The Month]y Catalog costs

$7 00 per year and. may be ordered by wr1t1ng the‘Super1ntendent of Documents,

'_Government Printing Office, Washington, D. C. 20402

A second source that is. helpful is the pamph]et Selected Un1ted States

. Government Pub11cat1ons, cata]og _number GP3 17. 1t is a free pamphlet and is

ma11ed on request 0ther government pub11cat1ons that may.prove of interest

. are the 0ccupat1ona1 0ut1ook Handbook the Job Description and C]ass1f1cat1on »
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_ The Northwest Reg1onaT Educat1on Laboratory, 500 L1ndsay Bu1Td1ng, 710 .
S W Second Avenue, PortTand Oregon 97264, issues the- pubT1cat1on ent1tTed
v_Vocat1onaT Instruct1onaT Mater1als for Trade and Industr1aT 0cc4pat1ons AvalTabTe
("from Federal Agenc1es " The. ERIC CTear1nghouse on Vocational and. Techn1caT o '
| Educat1on Ohio State Un1vers1ty, 1900 Kenny Road, CoTumbus, Ohio 43210, also ‘

p ,pub11shes two useful - pubT1cat1ons These are, Abstracts’ of Research and ReTated

~ Materials in Vocational ‘ahd Technical Education (ARM), and its. compan1on N

"pubT1cat1on Abstracts of Instruct1pna1 Mater1aTs in Vocat1onaT and Techn1ca1*
",Educat1on (AIM). : o . ‘..j ;, S

, CURRI CULUM GUI. DE’S COIIRSE’S OF STUD.Y AND SPE'CIAL RE’FERE’NC’E’S -

.

There‘are many mater1aTs availab]e from schooTs, commerc1a1 sources - and
'other pubI1cat1on sources that. are aTso very usefuT to the 1nstructor Many

~'N]'of ‘these pubT1cat1ons can be found 1n the reference Books in. Pr1nt (BIP) ‘@:‘

. .} LN
' second reference that may prove even more. vaTuabTe is the SubJect GUTde to Books

< in Pr1nt (SGBIP) ' FoTTow1ng is a T1st1ng of some references wh1ch may prove :“‘”

: usefuT to the 1nstructor 1n eTectron1cs _‘ - B : S SN
: ‘ L R ; :
Suggested GuideTines for DeveToping a High SchooT'Trade°andc
‘Industrial Program in Industrial Electronics, Trade and:

Industrial Educat1on Serv1ces, State Office Bu1Td1ng, Columbus, f_ L
Ofiio 1968. L R
Task Inventory for the’.Electronic Techn1c1an Industry, State_'\y ' o

of Washington Coordinating.Council for 0ccupat1onaT Education, v
Olympia, Wash1ngton 1970 R S - . '\,
Curriculum Guide for~Vocat1onaT ETectron1cs | Board of - _ :,X
Educat1on, City.of Ch1cago, ITT1no1s 1967. . L

| Apprent1cesh1p ScheduTes Cover1ng ETectr1caT and ETectron1c |
,_Trades, U S Department af Labor, Manpower Adm1n1strat1on, 1970

ETectr1c4;y -Electronics 0ccup;t1ona1 Cluster Guide, 0regon ;, ";” LT e
Board of Educat1on ‘Salem, 0regon -1969. | . R

o et |

Lo GeneraT ETectr1c1ty - ETectron1cs TechnoTOgy, Georg1a Department
«  of Educat1on AtaTanta, Georgia, 1964.

)

'Industr1aT Education Course Outline of ETectron1cs, Uccupat1onaT
Long Beach Unified SchooT D1str1ct Long Beach CaT1forna1,’1967

b

ETectron1c Technician in Industry, State of Wash1ngton, Coordﬂnat1ng ;f ,?'
- Council for Occupational Education, P 0. Box 248, 01ymp1a, R
Wash1ngton 98501 : .

e » ' Lo ,"'.
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ETectr0n1cs Vocat1on31 School Fabr1cat1on Processes and
~ Techno}ogy, ‘Instructional Materials Laboratory, Ind1ana
State Co]]ege Terre Haute, Ind1ana

e i - "

E’DUCA’TIOIVAL SERVICE’S OF MNUFACTURERS AIVD GOVERIVMEIVT AGE’NCIE’S

‘ Many ménufacturers and government agenc1es common]y send out or g1ve
‘away>large quantities of eudcat1ona1 mater1a1s The 1111no1s Manufacturer' s»x"

o Directory 1s common]y used: source for Tocat1ng I11inois manufacturers FThe

4 'v;.fThomas Reg1ster is a T1st1ng of major. U S. manufacturers by product type as-

Toowell as by name. These references p]us-the Encyc]oped1a of Assoc1at1ons will

give the 1nstructor enough 1nformat1on to prepare T1sts of manufacturers and.
‘organ1zat1ons to write for 1ndustr1a1’n1ﬁbrmat1on Some typ1ca1 government
7Qagenc1es and manufacturers supp1y1ng educat1ona1 mater1aTs are: '

R ‘ (a) "Education Program Branch .,;.”_“an; RN
wowbo NASA ° St e 7
SO Kennedy Space Center AT T
- - Florida 32899 -.sw LR TR LT
oo 7 (b) Educat1on Programs T T S S SR
- NASA - S R
Y T Manned Spaqecraft Center L e R
o RN Houston, Texas 77002 o } o T -
S (c) H1ckock Teach1ng Systems ﬁlnc S B i S
P ,-WOburn Massachusetts 01801 -
| ' , (d)}~Hampden Eng1neer1ng Cor orat1on S :
R East Longmeadow,JMassac usetts. 01028 LS |
° . ' {e) Feedback Inc. o ‘f!, - .Wh-f' B ;I'jfy N
SRR Berk]ey Heights, New'ﬂersey 07922; S T e e
(f) Digiac Corporatlon R o ;' T”"2§f~ W
: v Sm1thtown, L. I New York 11781 R :
awpm B ‘, (g) Fabr1tek R S T fl
w\%:‘v“-’ m . V A .

Los Ange]ow, Ca11forn1a 90023

INDE’XES TO ~POPULAR ZIIVD TECHNICAL MA'GAZ:TIVES .

, There are severa] resdurces pr1nted reguTarTy to ass1st the 1nstructor
to locate mater1a1 in magazines a d per1od1ca1s Probably the best known 1S‘the

vReader s Guide to Pér1od1ca1 L}teéature which 11sts author, t1t1e and‘subJect

.together anhabet1ca11y The Reader s Guide 1s 1ssued monthTy and - s comp11ed
on a. yearTy basis. Another resour\e s1m11an/to-the Reader s Gu1de that woqu be

of heTp to the 1nstructor is Sc1ence and TechnoTogy Index -.'. e
4 - " '. ‘. "::r;; . .
) ‘ I""*' l""k /
I et °




“ B, ’I’A’ADE JOURNALS AND MANUFACTURE’RS MAGAZINE‘S

Much he1pfu1 1nformat1on cam‘ie obta1ned from trade Journals, manufacturer S ‘
magaz1nes, or.other 1nformat1ona1 pub]icat1ons ‘Articles on new products, :

product ratings. and indexes are. qu1te he]pfu] and many product ads have data. .

. retrieval cards or addresses where product %nformat1on can be obta1ned by o

| wr1t1ng the manufacturer

Some of these trade Journals and magaz1nes are 11sted
, , , 1 v

, © balow: , v -
N oA Trade Journa]s N
L Be]] Laborator1es Record Be]] Laborator1es, 463 West Street
New York, New York 10014 »~ e .
CB Maga21ne Pub11sh1ng Industr1es,.Inc, V
:f~l . ’ .
: E1ectron1c\%bmponent News, Ch11ton Company, Radnor Pennsy]van1a ’
o S E]ectron1o Indﬁstr1es, Ch11ton Pub]1sh1ng Company, 401 Wa1nut Street
A "ﬁf i Ph11ade1ph1a, ennsy]van1a 19106 ,

TR e - h e Ll
o ;%l*i'v E1ectron1c Instruj nt D1gest Milton S K1ver Pub11cat1ons, Inc. .
TR gf 222 West: Adams&St et, Chicago; I]]1no1s 60606, o SR

e
’ .;Electron1cs Tech 1c#aﬁ§§931bway Bu11d1ng, Du]uth M1nnesota 55802
_ L -
E]ectron1c Serv1c1ng Intertec Pub11sh1ng Company, Kansas C1ty, e
Missouri. {,, R e
. . o -\' - . .
' E]ectron1c dews, Fa1rch11d de11cat1ons, New York JNew York ﬂ
. ' ’E]ectron1cs HWorld, Z1ff Dav1s Pub11sh1ng Company’ 1 Park Avenue,‘
o “ New York New York 10016. - ) _ 3 N T
o av . 'af, Photofact Reporter Howard w Sams and Compaﬁy‘#ﬂQO West 62 Street

e Ind1anapo11s, Ind1ana » BT
,', Radio-Electronics, Gernsbach Pub11cat1ons, Inc , Ferry Street
' Concord New Hampsh1re 03302.-

Lo Ed‘ by House Journa]s ' : .': v.°f B ;\:1_ ;' - .g' A
_¥;?t"f,‘ﬁ -'?@ ; Be]] Te1ephone Magaz1ne Pub11c Relations Dept. AT & T, 195 “
gﬁ_zf R Broadway, New York, New York .10070. - 1f~j

o iCo]11ns S1gna1 Magaz1ne Co111ns Radio, Da]]as Texas .

o 'l, '](Thé&,Demodu]ator, Lénkurt E]ectr1c Company, San Car]os, Ca11forn1a 94070

-7 Digital NewsTetter D1g1ta1 Equ1pment Corporat1on Maynard
A Massachusetts 01754. .




DuPont Innovat1on, C1rcu1at1on Department DuPont Bu11d1ng,
w11m1ngton, De]aware 19798. S .

‘E1ectr1ca1 Design News, Rogers Pub11sh1ng Company, 3375 South
‘ Bannock, Eng]ewood Colorado, 80110.

E]ectron1c Age, Rad1o Corporat1on of Amer1ca 30 Rockefe]]er P]aza, ,
». ~ New York, New York 10020.. - - o S «

"; B ’ ‘»E1ectron1c Techno]ogy, Lab-Volt . Educat1ona1 Systems D1v151on
: of’ Buck Engineering, Farm1ngda1e New Jersey 07727..

Genera] Radio Exper1menter, Genera] Radio Company, 22 Baker Avenue
Nest QOncord Massachusetts 01781 , : S

K

- Hewlett Packard Journa] Measurement News Hew]ett Packard Company,.
1501 Page Mill Road Palo Alto, Ca11forn1a 94304

'Instrumentat1on, Honeywell Industrial D1v1s1on, 1100 V1rg1n1a
Drive, Fort wash1ngton Pennsy]van1a 19034

Microwave Journal, Hor1zon House M1crowave Inc » 610 wash1ngton
Street Dedham Massachusetts 02026. , .

0ccupat1ona1 Educat1on Bu]]et1n American Assoc1at1on of Jun1or Co]]eges,
One Dupont Circle, N.W., Nash1ngton D. C. 20036

REA P1a1n Talk and Technical Tips, RCA, Ind1anapo11s,:lnd1ana.

- Semiconductor App11cat1ons,AGenera1 Electric Company, Distribution
LT L Serv1ces 1 River Road, Schenectady, New York 12304 ‘

. Solid’State Design, William Bazzy,{610-wash1ngton Street,ADedham,
+ . Massachusetts. | _ ,

Technical Educat1on News McGraw H111 Pubf'sh1ng Company, 330 W.
42nd Street New York New York 10036.\

ekscope,.Tektron1x P. 0. Box 500, Beaver n, 0regon 97005.

- AUDIO-VISUAL MATE’RIALS

N ,
There are super 8mm film 1oops 16mm f11ms video tapes s11des, f11m-

- strips tapes, tapescr1pts, transparenc1es-and charts ava11ab1e from many
_sources. to supplement a large port1on of the subJect matter contained in most
e]ectr1c1ty e]ectron1cs programs Many of these aids can be rented for a
,nom1na1 fee, and some are ava11ab1e at no cost to the .school. A Tist of -
these mater1a1s has been comp11ed, cata1oged and published and is available for
‘the instructor's use. The handbook/cata1og Tists materials by type and top1c w1th
a short review of each item 1nc1ud1ng the order 'source. and cost of each aid.

s L o
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Comp11at1on of the 224~ page handbook was sponsored by the Electronics Industry
Assoc1at1on (EIA) and edited by Dr. IrV1ng W. Larson of Bemidji State Co]]ege,
Bem1d31, Mlnnesota The 1nstructor can obta1n a copy of the EIA E]ectron1cs
Mu]timediaiHandbook'ed1ted by Dr. Irving N. Larson through Howard W. Sams and
Co.,‘Inc. Indianapo]is, Indiana. B - |

[

C'OIVFE’RE’IVC’ES WORKS‘HOPS AND TRADE SHOWS

Conferences, workshops and trade shows can he]p the “instructor become
; acqua1nted with new products or training aids 1n addition to mak1ng important
contacts w1th cooperat1ng industries. There are three, . trade shows held in
Ch1cago ‘I11inois each year; (a) Consumer Electronics, (b) National E]ectron1c
Packag1ng Conference and (c) National Electronics Conference Similar
information can,be obta1ned by belong1ng to technical organ1zat1ons and
‘attending their meetings, conferences and workshops. Fo]]owing_is'a brief list
of some of these organizations which are based in, I]]1no1s .
‘ 1AEEE (ITlinois Association of E1ectr1c1ty and E1ectron1cs Educators

] ~© IVA (I11inois Vocat1ona1 Association) ’ '

ITEA (IT1inois INdustr1a1 Education Association)

ﬁ((AA (I]Tinois Industrial Arts'Association) v

AMATE’URRADIO' : S

Ham Radio can provide mot1vat1on to the students A new FCC Amateur.
. License (not requ1r1ng code) is about to be estab]1$hed by the’ F c.C.

s

o




JOB TITLE _ Elcctronics Assembler . DOT # 726.781-010
| ' | | USOE # 17.15

ALTERNATEyTiTLES Assembler, Lead Assembler, Production Machine onrator,

Production Test Operator, Wireman (Girl), Assembly Inspector
. , .

EMPLOYING INDUSTRIES -Any _electronics quipment industry

.

COMMENT: Job requires minimal knowlﬁd \ of basic fundamentals but great deal
° of hands-on practical work. %EE :

JOB DESCRIPTION:

Assembles electronic equipment, solders components on circuit boards, assembles .
meéchanical parts, prepareSnand 1aceq~w1r1ng harnesses, loads and operates
automatic component insertion machrqgg, operates soldering machines, operates
q1mp1e test equipment on production line, inspects assemblies for errors
- using diagrams or wiring samples. :

>
This job_requires a high degree of manual dexterity and good color vision.

°

CREDIT: George W. Henry, Hal Communicatiéns Corporation, Urbana, Illinois.

. ]
. ERS e
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4 [ 4 ..
Electronics Assembler

SPEC

1,

2,

3.
4o

5.
6.

7.
8.

9.
10..

11.

12,

L F

IFIC SKILLS REQUIRED‘ . ]

Work . safely using proper safety oqulpment and £OIIOW1ng
established safety practices, procedures, and OSHA
Standards., :
Properly handle de11cate parts, equlpment, and system
components.,

Read simple p1ctor1a1 ‘diagrams.

Identify electrical components by physical characterlstlcs,
color codes, symbols, etc.

Construct assemblies from pictbrial dlagram or sample unit.”

Properly use common hand tools. .

Do perfect quality hand soldering.

Identify common machine screw sizes and types.

Prepare gnd lace cables from wire list or simple diagrams.
Properly use automatic component 1nsertion and solderlng
machines.

Use simple continuity testers and read common meters ‘and .
dials. .

Use - production:line test‘jigs.

. . y ]

RECOMMENDED SCHEDULE OF EDUCATJONAL BLOCKS :

EDUCKBIONAL

BL

i

" REQUIRED-

I.10

NUMBER] 110 | 016 | 024 | T1lb}.I119a| 0l3a] 050 | 070

PAGE

3-4 |'3-8 | 3-14] 3-16 3-22{-3-40| 3-44] 3-48

6/1/75 a0 -
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JOB TITLE. _ Instrument Repgirman .= . DQT # 729.281
' ' ,' | UsoE_ # 16.081

, ALTERNATE TITLES Instrument Fleld Serviceman Instrument Man. Instrument

»

Techniclan. Instrument Callbratlon and Repaxrman fnstrument

\ %o

and- Control Mechanlc, Instrument Technolog;st

$

~

EMPLOYING INDUSTRIES A11 Industrms :

N

JOB DESCRIPTION:

Tests, troubleshoots, analyzes and calrbrates Slmple and Complex ‘electrical,
électronic and mechan1ca1 instruments and/or systems using a variety of test
equipment -such as: Vacuum tube voltmeters,.analyzers, oscilloscopes and -
special test instrumepts. Analyzes circuits and by evaluating informatjion
gained through usg/zfﬂtest equipment, repa1rs, adjusts, replaces part and
services instrumeritation systems. : ; i '
Performs above dutles andependently or in conJunctlon with other(s) at local

cus tomer site or at repair shop ‘location.” May perform bench repa1r duties "'__
when not involved in f1eld act1v1t1es. : : co o '15

Has to-be able to check and evaluate the 1nd1cated measurements, and therefore,
‘has to know not only the fundamental theory underlying the operation of the
more common measurements related to the process (i.e., the- four basic measure--
ments of pressure, temperature, level and flow), but in addition others which

- may include density, humidity, and many more, 4s called.for by the particular .

I

. process. The installation of the primary elements for these measurements in-

vdlves manual 1abor._ The transmission of the measurements to indicators,
recorders, or comtrollers requlres transmission lines for electricity,.air,
or liquids. These have to be fnstalled and checked for grounds and open
circuits in the case of electrical lines, and for leaks in the case of air ,
~and liquid lines. Theé calibration of the charts- or scales so that they read-
correctly must be done. May be required to ma1nta1n control valves the most’
common ' form bf £inal control element. . : '
oo "\4{‘/ .
He or she must be .familiar w1th all classes of measur1ng 1nstruments and their

»

. calibration, their maintenance, and the physical principles on which they

operate. He must be familiar with the basic _theory of automatic process con~
trol, as well as associated hardware, such as sensors, .transducers, controllers

‘and control valves. He must have basiciknowledge ef the different.methods of
‘signal. transmission, pneumatic, hydraulic, as well as electrical. . In order.

to be‘able to apply instrumentatlon and control to an individual process he
must know how the prucess operates. This requires extensive chemical tra1n-
1ng and a knowledge of mechan1cal and electrical devices used in the process.,

NEEDS Mechanlcal, electron1c and mathematlcal,aptltude, thorough knowledge

of sthe operatlon, repair and serv1c1ng of marketed instruments and accessor1es,>
knowledge of the use of test equipment; ability to analyze and determine
¢brrect1ve measures to be taken ‘'as: a result of information gained from test

‘equipment operation; and ingenuity to devise solutions to functional problems
without specific direction. Ability to disassemble, assemble, troubleshoot '
‘ and operate electrical. and mechanical instruments. =~ - . . . e

i
i

E]

,,CREDITSr A. E. Staley Manufacturing Company Job Description, Decatur, Illinois.

o 2e3
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Instrument Repairman» ' § e - " | EDUCATIONAL
o BLOCKS i
SPECIFIC SKILLS REQUIRED.,&*J‘ ? REQUIRED
_ 1. 'Work safely, using proper safety . equlpment and follow1ng I.10
- established safety pract1ces ‘procedures and OSHA
Standards _ . . '
2.  Properly handle de11cate p&%ts, equlpment, and system 0.24
i components. :
3. Locate, read and 1nterpret technical data, schematics . L.11.b
$pecifications, service .data, manufacturer s bulletlns, - ‘ o
and flow diagrams.’ :
4. Identify electrical/electronic components by physlcal 0.16
characterlstlcs, colar codes, symbols, etc. :
5. Properly use common hand tools. - . 0.13,a, 0.13.c
6. Properly use common test equipment: ‘ - I.19.a, I.19.Db
- a. VOM-VIVM ‘g. counters 0.19.a g
’ b.  oscilloscope « " = h. test jigs and fixture e
Cc. tube tester o - i. special test and cali-
o - d.  transistor checker bration equipment
£ . ey . logic probes . . j.  other precision measur- - ’
. £. capacitor checker e ing instruments

Read, calibrate, troubleshoot precision instrumentation

0.31
temperature, level, flow, P.H., etc. quantities. ’

/ a. meters . -j. pressure regulators - .
R b. ‘/chart recorders . k. temperature regulators
N - .c.f pneumatic’ and elec~- 1. steam and air traps ' v ,
/ . . tronic controls m. flow meters : . \
d. recording gauges n. transmitters and re- )
f e. automatic gcontrollers ceivers . _
f. electromechanical " o. drive motors -’ oy
S, ‘systems- p. refrigeration units
- g. - transducers and senders ‘q. gauge cocks o
h. pneumatic control valves, 0 4
. 1. ;reducing valves . : . A C,
8. Install and connect 1nstrumentat10n systems; including . 0.31, 1.31,
' 'mechanlcal and electrical connections. o T1.64 :
a. wiring systems f.  pipes and. plugs ‘ : : .
"~ b. ‘'intercabling. g. receptacles . - o el o
R c. copper tubing ‘h. galvonometers B P . o Y
' d. plastic tubing . i. _control panels ' -
e. stainless tubing" jl "fiow panels .
W Properly use cleaners and lubricants. . 1.25.
10. ‘Secure replacement parts and/or equipment substitutions. I.11l.b
11. Remove and replace defective parts and components =~ =  ~ 0.50 .
correctly without damage to other parts. . : R S .
Va' unsolder Both'on hand-wired and printed, circuits..
b. solder , ‘ e
» 12-.- Isolate and replace faulty modules. 1.20.a, I.20.b, y
: 0.20.a, 0.20.b
NGTE ~This occupation requlres 0.J3. T. on the particular instru- L :
'Al_ ~ ments used in job, in addition to the follow1ng sequence. ;
: RECOMMENDED SEQDENCE OF EDUCATIONAL BLOCKS: - % ' 5 o A S
NUMBER| 110 | 0l4a| 016 015 | 024 | T1lb| 017 | T19a| I19b| I20a] 120b] 014b
- PAGE | 3-4 | 3-6 3-8 | 3-12] 3-14} 3-16]:3-20| 3-22| 3-24| 3-26| 3-28| 3-30 )
NUMBER| Q18 | 020a; I25 | 020bj 013a] 0l3c| 050 | 019a| 028 | 031 | 164 | 131
I p - " ~ T
PAGE 3-32] 3-34] 3-36} 3-38] 3-40] 3-42| 3-44] 3-60] 3-66) 3-74| 3-78} 3-80
o » 32 ’
EKC 6/1/75 2-4 -




DOT #-822.281

JOB TITLE AAJCOmmunication Craftsman _
' USOE # 16.1501 -'.

n

)

ALTERNATE TITLES _The title should provide entry level inforggt{onffof‘several

jobs in the telephone industrv'iﬁcluding AT&T Long Lines

. EMPLOYING 'INDUSTRIES Telephone Industries

JOB DESCRIPTION: ' - _ B

Works with testing and measﬁiing devices to adjust, maintain and repair communica-

. tion equipment including telefhones, microwave radio, data, televisions and
telegraph. Install and repairs components and modules such as switches, relays : .
and amplifiers. Performs routine equipment maintenance. Removes and replaces &
wire connections on distributing frames and soders wire to terminal lugs in
accordance with wiring diagrams. Climbs poles,'laddéis_and works aloft using.
hand tools. Drives company vehicle.” Keeps written work record. e

» I 4
. CREDIT: Roy Stonehocker, AT&T Long Lines, Springfield, Illinois.

-
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Communication Craftsman o | .
'SPECIFIC SKILLS REQUIRED: . IR
1. Work safely, using.proper-safety'equipmentLand'following

. established safety practices, procedures and OSHA Standards.
.Properly handle dellcate parts, equlpment, and system ,

components. .

Read and interpret technlcal data, schematlcs, block -
diagrams, manufacturer's specificagions, etc.

Identify electrical components by phy31ca1 characteristics,
color codes, symbols, etc.

5. Properly use common hand tools.”
6. Properly use common electronic test equipment
7. Anaiyze and troubleshoot translstor and "tube type RF and
.~ audio circuits. o
‘8. Troubleshoot and properly a11gn or callbxaLe electron1c :
equlpment. .
a. telephone sw1tch1ng circuits
(b. amplifiers _ v .
'c. relays ' . N -
9. Remove and replace defective parts and components correctly
without damage to other parts.
10. Properly interconnect and interface electronic equlpment
"~ and circuits. -
11. Clearly report f1nd1ngs or changes in technical reports
12. Work within rules and regulatlons of the F.C.C. :
B
RECOMMENDED SCHEDULE OF EDUCAIIONAL BLOCKS : v

EDUCATIONAL
BLOCKS
 REQUIRED

1.10

0.50
0.22, 0.27.a

'0.26 .
L 0.25 -

NUMBER”| 110 | Ot4al 016 | 015 | 024 | T11b| 017 | I19a - I19b IZOa 1205 014b

PAGE_ 3-4 | 3-6 AL 3-8 | 3-12} 3-14] 3-16| 3-20 3-22] 3-24| 3-26] 3-28] 3-30

NUMBER | 018 | 020a| 125 | 020b| 0l3a} 013c| 0508| 026 | 019a| 027a] 019b| 028

PAGE - | 3-32| 3-34| 3-36] 3-38] 3-40 3-42 3-44 3-350§ 3- 6Q1F§-62: 3-64] 3-66

NUMBER | 027b] 025 |.

\

PAGE | 3-70| 3-72
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JOB TITLE  Audio Visual -Technician : . ' DOT # 033.181
- : ‘ ~ USOE # 160108

ALTERNATE TITLES Sound Technician (DOT 829 281-042)

- Audio Video Repalrman (DOT # 729.281-010)

EMPLOYlNG INDUSTRIES Schools AudltorEUms

'JOB DESCRIPTION: .
Sets ‘up, adjusts, and-properly operates public address systems, backgfoundvmusic
equipment (tape recorders, 'phonographs, or radio), movie and still picture

. systems including 16mm, 8mm, slide, and fllmstrlp proJectors.- Keeps all
systems adjusted for optimum performance under various situations such as out-
door and indoor presentations, different acoustical conditions, and various

' performance requirements. Makes- sure that all levels of sound and pre-
sentation are ‘equal to various audience areas. This includes proper placing
of speakers and microphones to eliminate feedback but assuming proper atmpli-

fication of the program. Operates and assembles video tape recording equip- e

ment using cameras,-monitors, microphones, and lighting to assume proper
reproduction of filmed situations. Operates.antenna systems to assume proper
reception of desired programs. Runs intercom equipment which involves multi-
—room systems of transmit and receive capabilities. Performs preventive ‘
maintenance, troubleshoots, installs and repairs audio vis@ial equipment in- -
cluding opaque-and overhead projectors, ‘microfilm readers, and language lab
equipment. Has high mechanical abilities and is.able to work without dlrect
i superv131on..“

-

O I

Y. . . .
X . . P .
‘

CREDIT: Richard Fisher, Sound Teohnician, University of Illinoisy Ufbana Ill.
' Dennis Riggs, Audio Vlsual Technician, Parkland College, Champalgn
Illln01s. ' :

&




Aud

SPE

12.
13.

L

io Visual'Technician'., ) - .
CIFIC SKILLS REQUIRED:

Work safely, using proper safety equipment and follow-
ing established. safety practices, procedures, and OSHA
Standards. o
Properly handle delléate parts, equ1pment and system
/components. ~
/ Install permanent as well as portable sound systems N
following appllcable codes relating to public rqoms,

- auditoriums and stages.

a. use proper techniques for open-wire systems. A
b. use proper techniques for enclosed wiring systems
through conduit, walls, floors, and ceilings.
c. locate and install microphones, speakers, control
, boards, amplifiers, patch boards, etc. ‘
~d. 'prepare -and install patch cords, audio cable,

. control wires, etc.
interconnect equipment prOperly, matchlng
impedances, etc. .

Mix P.A., music and prOJector systems so they work together»
~_to produce desired effect. '

: Produce special audio-visual effects.

fLocate, read, and interpret technical data, schematlcs,
spec1f1catlpns etc. :
Identify electrical’ components. by phys1ca1 character1st1cs
color codes, symbols, etc.

Properly use common hand tools. S e
’Properly use common test equipment., .
+ VIVM . " e. tube and trans1stor
b. oscilloscope. - checkers - -
- c. signal generator f£. capacitor testers
"d. signal tracer '
Identify and troubleshoot common electronlc c1rcu1ts and
-a. power supplies ‘e. speakers :
b. amplifiers - £. .microphones ‘
c. pre-amps o g. "wiring'systems.A N
4. mixers- o

fIdentlfy and troubleshoot common electromechan1ca1 equlp-
ment:’ .

a. audio-visual equip-  c. projeCtors N
- ment- d. \ tape equipment
. b. phonographs : o ‘

Secure replacement parts. -

Remove and replace defective parts and.components cor-
- rectly without damage to other parts. .

a.. unsolder

Both on hand-w1red and printed c1rcu1ts.
. solder

L

L9

2-8 . o N

EDUCAT IONAL
BLOCKS
REQUIRED

I.10

0.24

£l

0.22, 1.12,
- I.13.a,
1.45

0.23

0.20.b
0.50

g

I.13.b,
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Audio Visual Technician

.RECOMMENDED SEQUENCE OF EDUCATIONAL BLOCKS:

il Toxt Provided by nic [N

NUMBER | 110 | 0l4a) 016 | 015 | 024 | 111b| 017 | 119a| 120a] 120b| 014b 018
PAGE [ 3-4 | 3-6 | 3-8 | 3-12| 3-14l 3-16] 3-20] 3-22| 3536¢| 3-28] 3-30] 3-32
- =1 = , — X —1
NUMBER | 020a| 125 | 020b] 013a| 013c| 050 4-026n| 118 | 123 .| 023 | 022 | 111a
PAGE | 3-34) 3-36] 3-38| 3-40| 3-42| 3-44] 3-58] 3-52] 3-54] 3-56] 3-58 3-82)
NUMBER | 112 | T13a} 013b| I13b| 145 '
. PAGE | 3-86{' 3-88| 3-90| 3-92] 3-94
61 -
. . .
Y 3
tz - %’
S
)
‘l
SR 4
) »
d}l — 2‘\
vh 7
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 JOB TITLE __Home Entertaimment Serviceman -~ - ' DOT # 720.281

. . USCE # 17.1503

B ALTERNATE?EITLES H1-F1 and Stereo Repa;AEan. Serviceman . g

t . 2

o EMPLOYING INDUSTRIES Hi-Fi and Stereo Storeg

JOB DESCRIPTION: "I;, T,

e

\ ) T . . ‘%

‘Home entertainment serv1cemen test adjust and service’ phonographs, ampllflers
tuners, tape recorders, scanners and all other entertainment products sold by

their employer. The work involves us‘ing special test equipment to locate the .

problem and -hand tools to repair or teplace the faulty unit or component.
Servicemen must be*able to d1agnose symptoms and verlfy the suspected faulty -
- unit, . v _ L R

i1
. .

- Servicemen must be able to coutinue'their'eddcation’after'their'empldymeht.
. He must attend: schools, read 11terature and otherw1se keep abreast of the new.

develgpments in his field. - *- . ,
4
" v, e , .
+
/’
.
4 +
. R . o
. . g
* -
’ » 4 "
Lo N T * i ;
- LA -
?
. ° . ) . . : . X . .
L ‘ T . - S ' . FERER P &
. ’ . »
,,_,‘*: ° .
jﬁ -
* ’ ‘
’ o
CREDIT: " Bob Gattermeir, Team Electronics, Champaign, Illinois..- = ; .
o B U
O . R N , x N

-




Home.Eﬁtertainment Serviéeman', R L o " .+ . |EDUCATIONAL . .
: ‘ B ST | BLOCKS o
SPECIFIC SKILLS REQUIRED- ot TR .. . | REQUIRED =
1. Work safely,'uS1ng proper safety equ1pmen% and follow1ng _ 1.10 e
. L -establlshed safety, practlces procedures and OSHA - TR o )
- Standards. " AR EER :
. .~ 2. Properly handle dellcate parts, equ1pment and system Lo 0.240
R " components. . ; ' AR ’
3. " Locate, read, and 1nterpret techn1ca1 dataq schematlcs o IL1Lb
, spec1f1catlons service data aﬂd.manufacturer s bulletlns. T B
Y4, Identify electrical cdmponents by phys1ca1 character1st1cs,' 0.16 - . - '
‘ - color codes, symbols, etc. : v o A o '
. 5. Properly use comman hand tools. ' "= . o “| 0.13.a, 0:.13.c’
6. Useé common test equ1pment. CL Y .1 .I.19.a, 0.19.a,
. _ ‘a. VTVMAVOH - £l 'trans1stor checker o o - 0.19.b S
* " b. escilloscope ' g. logic probes R S o
' -. c. A.F. s1gna1 generatqr h. - capacitor ;checker " -
- d. R.F. 31gna1 generator i. »slgnal tracer f,. - -
_ e. tube tester : S ] ST
, 7. Troubleshoot: home entertalnment electronl equipment, - 0.20.a; 0.20.b
” . performlng visual, 1nspectlons an P folloW1ng 1og1ca1 pro-: L (' s )
vcedures to locate faulty‘component. L. . - < .
© ° a. AM tuners T speakers‘ X ’
7 b. FMtuners = -~ .,  g. antemna systems o _ ,
3 ' c. ‘Pre-amplifiers * : h. stereo sound systems: ’ _ .o
o ..d. amplifiers = . i. quadraphonic sound ;
-e. microphones’ L systems. - _ Do
. «*8." Troubleshoot common. electromechanlcal components to 1solate . 0.20, f;18--
* . trouble: e, . - o o .
L o an” pbonographs . . c. tape cassettes,_, R | B )
.7 ' .. b. . tape decks . L d. fturntables' . o e _
© % -9, Secure, réplacement parts. o ' - ' I.1l1.b -
I »id. Remove -and replace’defective parts and components correctly - 0.50 ,
e _j””.'W1thout*damage4to other parts: . . I R T
SR Ji:' sgigiger Both on hand-w1ted and prlnted c1rcuits.'v _— .
11. : Properly allgn AM and FM tuners and receivers. y .1 0.28 :
® ' 12. Explain the "problem and corrective meagures ‘taken to the 0780 : 2
o customer anddor superv1sor. . : . -
. o ) o .3’;“‘4"_ s o - ‘QD‘ o
» = //‘*,. ‘ . . \ . . ) o . o ‘:‘ . o a a -f ) v
- RECOMMFNDED GEQUEN(‘E OF \EDUCATIONAL BLOCKS : L S M ST
e NUMBER 110;. 0l4a 016 ' 015 | 024 -1 TI11b{ 017 | I19a I20al T20b| 014b | 018 .
' PAGE 3-4 | 3-6-]3-8 | 3-12} 3-14) 3-16] 3-20} 3-22 ' o
_ = - ] o
.. NUMBER}| 020a} I25 | 020b ¥013a 013c} 050 | 026 | 118 ‘ - f
 PAGE | 3-34| 3-36| 3-38| 3-40| 3-42] 3-44| 3-50] 3-50 | i
NUMBER| 028 | 080 | | | b 1 |
PAGE | 3-66] 3-96f " [! .| . 4 _ |

. o v | \ - B | . : -_ 3 _ |
E '6/.1/75 : | - - ‘ - . _ R ,




’ e ' A9 . «., . e

’

- JOB TITLE __Radio Repairman’(Communications) ' - DOT #.720. 281 010
- S o USOE#UISOB
.', ALTERNATE TITLES Radlo Troubleshooter. Communlcatlons Man, Radlo Electr1c1an.'ﬂ_,{{...
s ':‘f Communlcatlons Serv1ceman-. g ':. 'r' ;g;' :
k :EMPLOYING INDUSTRIES _ Large Industrv, Publlc Serv1ce, Communlcatlons T C 1;5
o o B Compan eslhand kadrorTV Sh0ps - ; ' ' Y. SN
~v'JOB-DESCRIPTIO'N':' R - o g |

. s

L Repa1rs radio receivers, (AM FM Stereo, Short Wave and CB), portable as well

SR Radlo 0perator" from the F.C. C

as fixed. . Uses, test’ equ1pment to locate fault. Uses ‘tools to replace, clean
or adJust ﬁaulty component. o e Lo v Lo . ,} R

'Maintalns and-services . all two-way radlo un1ts, communlcatlon equlpment
Recelvesz1r1ng diagrams, Work orders, and 1nstruct10ns.

‘ o f,"\’:
Reads and 1nterprets any type of w1r1ng d1agram or makes sketches of w1r1ng
to aid in reassembly ‘when diagrams are ‘not’ available. Tests and inspects all.

communlcatlons equipment, two-way: radlos and communloatlons systems in plant.; Do
Repa1rs 1nstrument meters. : : '

Y A . : n
El

"Serv1ces and ma1nta1ns the above equlpment by" d1sassembllng, replacrng,
adJustrng, fabr1cating, repairing, fitting and assembling replacement parts -

~as necessary. Changes-wiring and characteristics of equipment .to suit- e

. voltage and other;requlrements. Services other’ electron1c equlpment on . .,
‘0CC8$1OH. Does on-the job plannlng. ' - -

3

‘Analyzes: trouble on emergency breakdowns, cuts»out faulty c1rcuits, and makes - -
. teémporary repa1rs -on_equipment still in service.to;minimize operating delays
until such times as "the equ1pment may be more .adva tageously shut down for -
complete overhaul ~ el 1
NOIEY 1In order to perform the work on ‘the two-way radlo s, moblle units and
© main transmltter, it requires, by‘F C.C. regulations, ‘that. the repair-
man must pass.the test and receive h1s llcense as-a "Second Class

-

~CREﬁIT Laclede Steel Job Descr1pt10n (Plant Code’ #12 -83), .St.. Lou1s Missouri..
’ " 4Richard Flscher, Sound Techn1c1an, UnlverS1ty of Illln01S, o

SN Urbana Illlnoxs. St U - : oo

O B N




.

Radio Repairmian (Communications) - ’ R EDUCATIONAL
S . o J— BLOCKS
SPECIFIC SKILLS REQUIRED: . _ ' _ ‘ REQUIRED
. » % . .
L. Work safely, using proper safety equipment and following k.10 ’
~ established safety pract1ces, procedures, and OSHA ‘
- Standards. : , :
2., Properly handle dellcate parts, equ1pment and system : 0,24
-+ components. :
3. 1Install and refove mobile as well as. base transmitters/ 0.27.a, 0:27.b .
‘receivers, and select and install correct antennas. : s
4. Tune unit to antenna. , 0.27.a, 0.27.b °
5. Connect remote console through phone lines to I 0,27.a, 0,27.b"
transmitter/receivér. : : R I ¢
6. Adjust line current for. proper frequency selectlon._ ©0.27.b
7. Check units for proper output and sensitivity. +0,27.b
8. Read and sinterpret technical data, schematics, and I.11.b°
. troubleshooting procedures. N B . . ..
9. Pro . use -common test equipment: : ‘ S 1.19.a, 0.19.a,"
. a.//@ , T “£f. 'capacitor testers - o ©0.19.b
~ by oscilloscope . ‘g." R,F. signal generators . Bt
c. . signal tracer — B gr1d dip- meters
.d.. signal generator T
e. tube and transistér o ' o B
~ checkers . ' i , »
10.. Properly use common hand tools. o 1 ,0.13:a, 0.13.c
11. Identify electronic components by phy31cal character1s- 0.16.b
* tics, color codes,: symbols, etc. ‘
‘12; Secure replacement parts. . . I.1l.b
13. Remove and replace defective parts and components . 0.50 ’
" ‘cortectly w1thout damage to other parts. '
-’ :: :ngiger Both on hand-W1red and printed c1rcu1ts. 1 _
14,. Perform per10d1c 1nspect10n of units’ (moblle or base) ' 0.27.b
"entering into log: power, sensitivity, battery voltage ' :
frequency and test point voltage measurements. -
15. Keep transmitter within allowable frequency tolerances. .- 0.27.b
16. Isolate, repair, ‘and replace faulty components following 0,20
. logical troubleshooting procedures and instruments.
17. Evaluate inter-cabling and unlt (moblle or base) for 0.27.b
. proper operation. ' T
18. Connect units to test JlgS dummy'loads, signal generator, -0.27.b
‘watt meter, etc. o L ' e
19. Properly align units. - : K " 0.28 .
.20. Analyze transistor and tube type R.F. and audio c1rcu1ts. 0.27.a, 0.27.b
21, Work within rules and regulations of the F.C.C. ' 1 0.25
"22, 1Install, maintain, and troubleshoot radio controlled 0.27.a, 0.27.b
’ equ1pment, intrusion alarms (sonic alarms), civil defense
e - receivers, handy-talkies, (miniature transm1tter/
rece1vers), pag1ng systems, repeaters, etc. e

i
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ERIC -

wll Toxt Provided by ERIC

Radio Repairman (Communications)

El

 RECOMMENDED SEQUENCE OF EDUCAT

[ONAL BLOCKS: .
NUMBER | 110 | Ol4aj 016 | 015 | 024 | 111b]| 017 | 119a) 120a| 120b] O14b| 018
PAGE | 3-4 | 3-6 | 3-8 | 3-12| 3-14| 3-16| 3-20] 3-22| 3-26| 3-28{ 3-30| 3-32|
NUMBER| 020a| 125 | 020b| 013a 013c 050 | 026 | 019a| 027a] o19b] 028 | o271
PAGE | 3-34| 3-36] 3-38] 3-40| 3-42| 3-44]| 3-50] 3-60| 3-62| 3-64| 3-66] 3-70
) ———— - = =+ = »
NUMBER | 025 | 080 :
" PAGE | 3-72| 3-96{
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7. ' ,
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JOB TIILE ___Tolevision-Serviceman __ ' o DOT # 720.281-018

USOE # 16.0108

ALTERNATE TITLES TV Repairman .

: /7
SMPLOYING INDUSTRIES _ TV Repair Shops

JOB DESCRIPTION: : ) ‘ e
L. T 1
Television repairmen test, adjust and service color and black and white
television sets. He may also.repair AM, FM, ¥M sterco, quadyaphonic and tape
units. Some repairmen also work on auto radios and tape decks, electric
organs, garage door openers, etc., depgnding upon the product line. Many
repairmen who work for large shops or organizations may specialize in one
type of clectronic equipment. The work involves using special test equipment
to locate faulty components and use hand tools to repair or replace the
clectronié fault. Because components and leads are color coded, and further,
because of the growing number of color TV's, the serviceman is- serlously
handicapped by a lack of good color vision. Repairmen often need to drive
to customer's home for repair, pickup, and delivery, so must be able to
drive small truck safely.

o . dll—-::‘)
. K

CREDIT: Marty Manny, Manny and Wamsléy TV, Savoy, Illinois.




Lelevision Serviceman and Repairman ' ‘ ' EDUCATIONAL

. _ BLOCKS
SPECIFIC SKILLS REQUIRED: ’ ‘ | REQUIRED
1. Work safely, using proper safety equipment and following I.10
established safety practlce 5, procedures and OSHA . .
Standards. |
2, ' Properly handle dellcate parts, equlpment and system . 0.24
A : components. '
‘ 3. Locate, read, and 1nterpret technical data, schemat1cs, "\ I.11.b
spec1f1cat1ons, service data, and manufacturer s ‘
bulletins.
4, Identify electronic components by physxcal character- ‘ 0.16
' istics, color codes, symbols, ctc. '
5. Properly use common hand tools, ° 0.13.a, 0.13.c
6. Properly use common test equlpment - - I.19.a, 0.19.a,
a. VOM-VTVM ‘ j. 1TV analySLS e 0.19.b
b. oscilloscope k.  test jigs and fixtures -

- ¢. A,F, signal generators 1. dot and bar generators
.d. R.F. signal generators m. counters

e. tube tester - n.  picture tube tester i
f. transistor checker 0. hi voltage probe-
g. logic probes p. tuner substitutes:

h. capacitor checker *
i. signal tracers

7. Troubleshoot common equipment, performing v1sua1 in-’ : 0.27.a, 0.19.¢
spections, and following loglcal procedures to 1ocate‘ )
faulty component:

~a. color TV . e. sound systems
b. black and white TV f. antenna systems
c.- AM and FM radios , 8. tape units
d. FM stereo receivers — . , '
8. Properly use cleaners and lubricants. ' : I.25
9. Secure replacement parts and/or equipment substltutlons.. I.11.b
10. Remove and replace defective parts- and components _ . 0.50 ,

correctly without damage to other parts.

~a. unsolder ‘Both on hand-w1red and printed circuits

b. solder , :

11.  Isolate and replace faulty modules. 0.20 -

12. Properly align AM, FM, FM stereo, and te1ev1s1on recelvers. 0.28

13. Properly converge color . | 0.28

14. °Properly replace picture tubes, flyback transformers ’ 0.50, 0.19.c
yokes, etc. o

15. Explain the problem and corrective measures taken to the ‘0.80
custOmer .and/or superv1sor.

RECOMMENDED SEQUENCE OFA%DUCAIIONAL BLOCKS :
NUMBER| 110 | Ol4al 016 | 015 | 024 | 111b] 017 | 119a| 720a| 120b| 014b| 018
' PAGE ' '

NUMBER| 020a]:125 | 020b] 013a| 013c| 050 | 026 | 019a| 027a] 019b] 028 | o19c
PAGE | 3-344 3-36| 3-38 3-40] 3-424 3-44] 3-50{ 3-60) 3-62{ 3-64 3-66] 3-6a




JOB TITLE ___Audio Director | - DOT # 957.282 -
| - USOCE # 16.0108

" ALTERNATE TITLES ~ Sound Man;.Stage Haﬁﬂ, Electronic Sound Manipulator,

Studio Electrician (17.1002)

EMPLOYING INDUSTRIES __ Theatres, Performing Arts

.

JOB DESCRIPTION:

From- the script, the director, and rehearsals, the audio director determlnes
the io requirements. He. 1nsta11s, adjusts and maintains the required audio

equigment. He works:with intercoms, PA systems, sound reinforcement systems,

recording studios and theatre sound. systems. ‘- He must properly place micro-
phones and speakers of several audio systems to achievethe desired effect
and prevent cross coupling, feedback and dead spots. He operates and monitors
the sound (audio) controls during the performance reacting to cues ‘of the
director and script. He operates the recording studio during recording of

- live performances or sessions. He operates recording equipment to aphleve

proper recording level mixing and fading. He must keep all systems adjusted
for best performance cons1der1ng the accoustical requirements and environment.
He operates and maintains the audio systems. He must work well with people
and have an appreciation for the pefformlng arts.

CREDIT{ W. Nash Building Superv1sor Krannert Center University'of-Illinois,
Urbana Illinois. -
‘Tom Hays, Audio D1rector,,Krannert Center Un1verS1ty of Illinois,
Urbana, 1111n01s. . -

.

5_19 AIE;V,




Audio Director

SPECIFIC SKILLS REQUIRED

1.

C 2,

12,

13.

Work safely, using proper safety equ1pment and. folloW1ng

established safety pract1ces, procedures, and OSHA

Standards. v

Install permanent as well as portable sound systems

following applicable codes re1at1ng to public rQoms,

auditoriums and stages. -

a. use proper techniques for open-wire systems..

b. use proper techniques for enclosed wiring systems
through conduit, walls, floors, and.ceilings.

c. locate and install microphones, speakers, control
boards, amplifiers, patch boards, etc..

d.. prépare and install patch cords, audio cable’, control

_ wires, etc. ‘
e.. interconnect equ1pment properly, match1ng 1mpedances,»
' etc.

iSatisfy stage and audience sound ‘requirements while avoid-

ing common problems such as dead spots,. cross couleng,,
feedback, excess power demand, etc.

" ‘Read a script, follow a performance, as well as to take

or give cues.

. Produce special audio effects.

Operate an audio board.

Patch an audio 'patch panel

Locate, read, and interpret techn1ca1 data, schematlcs,
specifications, etc.

Identify electrical components by phys1ca1 characteristics,
color codes, symbols, etc. :

‘Properly use common hand tools.

N

Properly use common test equ1pment.

a. VIWM d. " signal generator @’

b. osc1110scope : e. tube and. transistor: checkers
c. signal txacer f. capacitor testers - .
Identify”and trbubleshoot common electrgnic circuits ‘and
equipment: = . . » R

a.- power supp11es - e. speakers

b. amplifiers i £. m1crophones

-C.  pre=-amps : g. wiring systems

d. mixers " »

Identify and troubleshoot common electromechanical

- equipment:-

‘f, a. phonographs

14,
'15.

‘a. unsolder
~ b. “solder

b. projectors o C o R

.C. tape equipment

Secure replacement parts. -
Remove and replace defective parts and components .
correctly without damage to other parts.

Both on hand-wired and printed circuits.

™~

2-20

EDUCATIONAL

BLOCKS ..
REQUIRED
1.10 3
0.23, 0.22,
1.13.a, 0.13.b,
I.13.b, I.45

0.22
T‘.

0.22, 0JT




Audio Director-

e

RECOMMENDED SEQUENCE OF EDUCATTONAL BLOGKS: , _ ~ .
NUMBER | 110 | 014a] 016 | 015 | 024"| 111b] 017"| 119a| 120a] 120b| 0l4b| 018
BAGE 13-4 | 3-6 [ 3-8 | 3-121 3-14] 3-16] 3-20] 3-221.3-26] 3-28] 3-30] 3-37
_ NUMBER | 020a| 125 | 020b{ 013a] 013c| 050 | 1is /| 123 | 023 | 022 | 113af 013y
PAGE | 3-34) 3-36] 3-38] 3-40] 3-42] 3-44] 3-52 3-54] 3-56] 3-58] 3-88] 3-99| -
NUMBER | T13b| 145 | ) -
PAGE [3-92] 3-94]
- ) ’ . - N
K
L .
. , -
L} . .,‘
v : . o




JOB TITEE _ Radio Broadcast Engineer - .. DOT-# 957.282-018

USOE # 16.0108

i
>

ALTERNATE TITLES Broadcast Technician,.Controi Room Technician,

Audio Engineer

, -

- EMPLOYING INDUSTRIES ___ Radio Statioms
JOB DESCRIPTION: S

~ The englneer has to take meter readlngs and kéep transmitter tuned Maintains
the proper phasing of the directional antenna system. Operates audio board,
tape decks, cartridge machlnes, remote amplifier and automation equipment.
- Does maintenance on the transmltter, audio equipment, monitors, automation o
+ equipment, amplifiers, tape decks, cartridge:machines and turntables. Sets up
remote operation. Programs the,automatiOn system. Winds new tape on
cartrldges. Does production of commercials. Designs and builds electronlc-
“circuits. Fills out operatlon and maintenance logs and writes reports.
Must have a F.C, C Radio Telephone Operator License. Must be w1111ng to work
odd hours and weekends. Must be able to work well with people under pressure
and to make quick decisions that affect quality of broadcast program. The
engineer often works alone so needs to be able to work without direct - - .
. superV151on. o ¢

. . . - s
: . L L a " e . o
CREDIT: Eugene;Bamert,’Broadca§LhEngineer, WDWS, Champaign, Illinois.-

o o - - 2-23

o




Radio Broadcast Engineer

-1,

2.

- 3.

B, B

6

- 7.

8.

9.
10.

11,

" Locate
'spec1f1cat10ns, etc.

SPECIFIC $KILLS REQUIRED: o . R

s '

Work’ safely, using proper safety equ1pment ‘and folloWrng

estaBlished safety practlces, procedures, and OSHA
Standards.

Properly handle delicate equ1pment, parts, and system
‘components.

Work within confines of app11cab1e F. C .C. ruleS'and
regulatlons. P '

Write. reports._and m roper.entr1es in station logs.
Read meters and- monitors, ahd make proper- ad justments

to equipment on the basis of readings.

Monitor multiple programs.

.-Operate an audio board, patch panel m1crophones, tape

N

" decks, turntables, carousels, automated tape systems, .and

patch boards.
Properly use common_hand tools.
read, and interpret technical data, schematlcs,

Identify electronic components by physrcél characteristlcs,
color codes, symbols, etc. .

. Properly: use common test equipment:

a. . VTVM VOM- oy

b. scope

c. AF signal generator
d. tube and transistor
©  checker '

capacitor checker _
. . frequency counter . s
grid dip meter
distortion analyzer
RF signal generator
- with sweep ’
Identify and troubleshoot electronic circuits and equ1p-
ent as used in the broadcast industry: :
a'““AM and-FM transmitters f£. photo.cells

H0Q O

¥

b.- AM-and-FM antennas and g. amplifiers
. transmission lines h. mixers
c. brldglng transformers i, microphones’
d. . time gates _ js audio boards
‘e. stereo signal ..
generators o

Identify and troubleshoot common electromechanlcal equip-
" ment used.in the broadcaste+ industry: :
a.’

b.

tape decks . -~ €.
turntables d.

14, . Secure replacement parts.
Remove and replace defective parts and components cor-
.rectly without damage to other parts

15,

16

a.

-be
- Prototype and build spec1al circuits.

M

unsolder
solder

49

carousels
automation-systems

Both on hand-wired and pr1nted circuits.

2-24

“|EDUCATTONAL

BLOCKS
REQUIRED

I.10

0.24

° 0'2‘5
0.26 |
0.27.b, .0JT
0.22
0.22, 0JT

. - b )
'.0o13.a, 0. 13.C

0.16 |

I.19, 0.19 °

o

-~ 0.20, 0.27. b,
0JT .

0.20.a, 0.20.b

I.11.b -
0.50



Radio Broadcast Engineer b ’ o / g
RECOMMENDED .SEQUENCE OF EDUCATIONAL BLOCKS : L
' !

NUMBER | T10 | 014a| 016 | 015 | 024 | T11b| 017 | T19a| T20a[ 120b| 014b| 018
" PAGE' |3-4 | 3-6 | 3-8 | 3-1| 3-14] 3-16] 3-20] 3-22| 3-26| 3-28] 3-30] 3-32

NUMBER | 020a| 125 | 020b| 013a| 013c}| 050 | 029 | 026 | 118 | 123 | 023 | 022
. PAGE | 3-34| 3-36| 3-38| 3-40| 3-42| 3-44| 3-46| 3-50] 3-52| 3-54| 3-56] 3-58

—— - ————

NUMBER | 019a] 027a] 019bf 027b] 025 | | | Lt i

T

 PAGE | 3-60| 3-62{ 3-64| 3-70| 3-72 1 1
. 4
. \/ M | <
e
t -3 ‘
i
\ g v
- ‘*
.
. ~




JOB TITLE __ Broadcast Engineer - Television DOT # 957.282-018

T T USOE # 16.0108

ALTERNATE TITLES _ Broadcast Technician, Control Room Technician
. : R e . _

[ ) l* - . . . " .a -
Master Control Engineer_ *;

’ L=
ot . N

EMPLOYING INDUSTRIES TV Broadcast Stations
. s ) '

.JOB DESCRIPTION:

The TV studio ehgineer is an electron1cs technician with duties in productlon
and’ equipment maintenance. His duties in program operation include technical
- directing, which includes controlling the video signal on the air, video tape
.operatlons, recording programs and commercial productlons.
Englneers are reSpons1b1e for the quality of the signal that is broadcast.
Their duties 1nc1ude operatlng the more soph1st1cated equ1pment in the studio,
such as. vldeo-tape recorders, cameras, video switchers and audio recorders
and consoles. The broadcast. ‘industry describes this work as "production"
which may be live, -such as a newscast, or a pre-recorded productlon, such as .
a commercial. ~ i 4 _ : ‘ v

(I
-

TV technicians also .troubleshoot and perform preventive maintenance on the
equipment in the studio and at the transmitter. He is also responsible for
audio operatlons wh1ch‘cons1sts(IEpreV1ew1ng and cueing audio tapes for air
playback.” The audio operator also mixes the- sound for commercial productions
and live programs such as newscasts. These englneers also must keep records
called operation logs as required by the K.C.C.. These logs tell the exact
times that all the programs and commercials ran. ' All engineers perform
maintenance and troubleshooting equipment in need ¢f repair.. There are also
transmitter engineers who mon1tor the signals and keep operation logs.

" The englneer must be able to work. well with othérs in a stress-filled . ,
atmosphere and must have good hand-eye coord1natlon, good reflexes hearing,
- and color vision. . , e : ‘

. - -

-~

s . N

s

CREDIT: James Davey, TV Broadcast Engineer, WCIA, Champalgn Illlnols.~

Marty Manney, Former TV Broadcast Englneer WCIA Champalgn, 1111n01s. ‘
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'Broadcast E gineer - Television .

3

SPECIFIC SKILLS REQUIRED

"8 -
9.

. 10.

11.-

12.

13 .
14'

15.
16,

17. -

- a. ‘unsolder

Work safely, using proper safety equ1pment and following
- established safety pract1ces, procedures, and OSHA

Standards. , . .
Properly. handle delicate equipment parts, and system

'components.‘

Work within confines of appllcable F C. C. rules and
regulatlons. _ .

Write reports and. make proper entr1es in station logs.
Read meters and monitors, and make proper adJustments
to equipment on the basis of readings.

Monitor multiple programs.. - .

Operate audio board, patch panel, tape decks, carousels,
automated tape systems, cartridge tape recorders and

" players, video amplifiers and distribution, video '
switching devices, slide projectors, movie projectors,
tape recorders and monitors, microwave exciters and
Teceivers, etc.

Properly use common hand tools. .

Locate, read, and interpret technical data, schematics,
specifications block diagrams, etc. .

Identify electronic components by physical character-
.istics, color codes, symbols, etc.

Properly use common test equipment:

a, VIVM, VOM - : f. frequency counter

- b. scope g. grid dip meter

‘c. AF signal generator -~ h. distortion analyzer
d.  tube and transistor: i. RF signal ‘generator
-~ checker 3 with sweep
e@. capacitor ckecker “J. vectorscope

.Adjust and troubleshoot electronic circuits and equip-
ment as .used 'in -the TV broadgast: 1ndustry

a. AM and FM transmitters.

b. AM and FM antennas and transm1ss1on 11nes. .
c. bridging transformers. o : .

~d. time gates. ' L

e. cartridge-audiotape players and recorders.

f. reel-to-reel audiotape players and recorders.
g. audio amplifiers and distribution systems..
h., video amplifiers and’ distribution systems‘

i. video switching devices : :

j. slide and movie projectors. »

k. color and monochrome cameras (30th studro and £ilm).
1. ,Sync generators.

m. ‘color frequency standard.

n. video tape recorders.

o. ‘color and monochrome monitors.

p. microwave transmitters and receivers (STL's)

Secure replacement parts.

Remove and replace defective parts and components
correctly without damage to other parts:

, Both on hand-w1red and pr1nted circuits.
b.  solder
Prototype and build special circuits.
Properly place lighting.

.Set ‘up and operate remote- 1nsta11ations.

r

-
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Broadcast Engineer .- Te levision

o , 4/7 -
< : b. ¢ ‘ s . . C et :
RECOMMENDED SEQUENCE OF EDUCATTONAL BLOCKST |
© MUMBER] 110 | Ol4al ol6 | 015 | 024 | 111b] 017 | T19a| 120a| 120b] Ol4b| 018
PAGE |34 | 36 | 3-8 ['3-12] 3-141 3-16] 3-20] 3-22| 3-26] 3-28] 3-300 3-33
NUMBER | 020a| 125 | 020b| 013a] 013c| 050 | 029 | 026 | 118 | 123 | 023 | 022
" PAGE | 3-34| 3-36] 3-38] 3-40 3-42] 3%44] 3-46] 3-50{ 3-52| 3-54] 3-56{ 3-58
] B N 1. x A - 9 -' ] N " ‘ ] .. -
- NUMBER | 019a| 027a| o19b| 028 |-019c| 027b| 025 | - '
. PAGE | 3-60{ 3y62| 3-64] 3-66| 3-68] 3-70{ 3-72
;" : ‘. R . ’ . .
‘1‘42#‘ 77‘\_ . .
] /_'—Q
s
rx,-Q,
¢ - y
/ S | .
. < 4 » - _‘.
N
) | ". 2;;2.9j -
| 6/1/75 - 53 |
Q . :
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ALTERNATE TITLES Electronlcs Egulpment Technlclan ElectronlcS'
lEMPLOYING INDUSTRIES __ Most Industries"
vUnder general direction, performs hlghly skllled techn1ca1 work in’ the evalua- - .

 tion, design, comstruction and ‘maintenance of electronic equipment and systems;
" oversees the--use and maintepance of all electronlc equipment and supervises

JOB TITLE ___ Electronics Technician . DOT # 003.181-014

<

“5  USOE # 16. 0108

Englneerlng Techn1c1an . ” v .

vCOMMENT.- Th1s occupatlon requ1res a minimum of two years post-hlgh school : (n

[

tralnlng._ o . - , ‘ L

JOB DESCRIPTION: o LT e

the work of subordlnates engaged in those’ functlons, evaluates accuracy .of
commerclally manufactured equipment and makes recommendatlons regarding its

- purchase; and* is responsrble for the proper use, malntenance, and repa1r of

electronlc equlpment. .y

Ta v nb'

Confers with research investigators to det _m1ne électronic equlpment ref

N

quirements in’ terms of: specific functions desired and degree of accuracy re-

‘quired. From the requ1rements set by 1nvest1gators, ‘arranges- various “types.

of| equipment or, d%mponents ‘into electronic systems or adapts specific p1eces

© of equlpment to perform in accordance/wlth the pre- set cr;terla.

1

Given schematlc dlagram of proposed p1ece of,equlpment breadboards, tests,

- modifies, prototypes, and final tests equlpment. Makes recommendations re- . -

garding deslgn and/or mod1f1catlons..

-

This; job requ1res extens1ve knowledge of electronlc components, c1rcu1ts

‘_systems and equ1pment, as/ well as the proper use and ma1ntenance of equlpment
.and systems.< ' : :

'Requlres ab111ty to und'rstand complex electron1c relatlonshlps diagnose
-malfunctions and make - . :

epa1rs.'

Requires abllity understand purposes and ob]ectlves of research prOJects and -
to des;gn and develop electronic systems or make adaptations to. systems and
equlpment to perform,the des1red function w1th1n specific 11m1ts ‘of. accuracy —y

- ! : S B Coa E o
Requ1re ablllty*to supervise subord1nates in the use, repa1r, and maintenance
of equi%ment;and_the‘ability to work without direct supervision.
May need! to write technical reports "and papers communlcatlng the results of .
work done or findings made. May be involved in the spec1f1catlon and - pur-

: chas1ng of components and equlpment. _ - -y . o

-

CREDITE Un1vers1ty of Ch1cago Job - Descr1ptlon, Chlcago Illinois."
© City of Chicago Job Description Code 2040, Chicago, Illinois.
" State of 1111n01s, Department of Personnel Job’ Description,
~ Spec. Code 3145, Position Code 13360, Spr1ngf1e1d f111n01s.v
Honeywell-Mlcro irltch Position Spec1f1cat10n Freeport; —11Tinois.
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SPECIFIC SKILLS REQUIRﬁD: i
/

l. Work safely, using proper/safety equipment and follow1ng
established safety practlces, procedures and OSHA
Standards.

2. Properly handle de11cate parts, equlpment and systém

" components.
3. Read and interpret techn1ca1 data, schematlcs, block
v d1agrams, manufacturer's specifications,. etc. ‘
4. ldentify electrical components - by physical characterls- '
' tics,» color codes, symbols, etc. -

5. Properly use common hand tools.

6. Properly use common electronic test equipment.

7.  Test design theories by breadboardlng electronic circuits
from schematic diagram. , ‘

8. Construct and. test prototype circuits.

9. Modify electronic circuit de31gns to produce deS1red
~ response or output, .
10. Troubleshoot and properly allgn or ‘calibrate sophlstieated
electronic equipment.
11. Remove and replace defective parts and components correctly
~ .without damage to other parts. v
12. Modify or make: adaptatlons to systems ‘and equ1pment to
. meet specifications. ' A '
13." Select equipment. on basis of system needs.
14. Prepage layout and detail designs of mechanical hardwares
~ electronic circuits, printed circuit boards, and other
- items. as Well as to arrange for their fabrication.
“15.>~Assure parts are assembled according to. prints and con-
+ . . duct trial production runs. :
16. Anticipate problems’ that may occur 1n new equipment
17. Properly interconnect and interface’ electronlc equ1pment‘
and circuits.
- 18, Keep abreast of state-of-the~art components systems,,and
-« techniques,
- 19, Clearly report f1nd1ngs or changes in’ techn1ca1 Teports.
20. Work in close contact with production, quality control,
and purchasing departments, to coordlnate prOJect work.
. ] . \ . ) -
Beyond the scope of a high school program-
NOTE :

‘Electronics Tecfinician

" |[EDUCAT TONAL

BLOCKS
. REQUIRED

'1.10

0.24

I.11

I.16,

-0.13

I1.19,
-0.29

0.29 -

I.20

- 0.20,

0.50

ks

-k

I.11

0.16

0.19

0.28

This occupatlon\requlres\gyst-hlgh school education for entry level
vemployment Howeveér, the following sequence, in conjunction with

math and science-courses will make transfer to the post-high school
- -institution much smoother, even permittlng advanced stand1ng in

many cases,

a

. P
RECOMMENDED SEQUENCE _@F EDUCATIONAL BLOCKS : . .
NUMBER | 110- | Ol4al Ol6 | 015 | 024 | 111b] 017 | 719a] 120a| 120b] 014p

018
BAGE 134 1 3:6 138 | 3-12f 314l 3-16) 3-20] 3-221 3-26] 3-28 3-30 3:32

NUMBER | 020a| 125 | 020b| 013a| 013¢] 050.] 029 | 019a| 080

PAGE

3-34] 3-36| 3-38| 3-40| 3-42] 3-44] 3-46] 3-60{ 3-06

i
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_JOB TITLE Avionics Teéhnician - *DOT # )‘
' . | USOE # 16.0108

ALTERNATE TITLES .Aifcraft Electronics Technician . ’

/

EMPLOYING INDUSTRIES | Airports, Repair and Maintenance Shops

~ JOB DESCRIPTION: Jf o o S

The avionics technician must be a highly trained, skilled technician well
awaré of the consequences of sloppy workmanship. He repairs radio and radar
‘transmitters and receivers for aircraft landing, communication, tracking

and navigation systems. Uses test equipment to locate fault and common hand
‘tools to replace, adjust and clean faulty ‘component. Performs periddic

checks and runs scheduled maintenance procedures. Works on board ship to
install, remove, and repair aircraft electrical and electronic equipment in
accordance with FAA standards and practices; Performs some work on ship in

~ tight quarters,  Services and maintains equipment by dlsassembllng, replacing,
adjusting, repairing, fitting and assembling replacement parts as necessary.
Reads and /interprets aircraft structural drawings as well as-wiring diagrams
and sche?gtlcs. He works for an FAA certified repair shop and as a result”
is certified himself for working in that shop. - : _ . . .

-
»

S . ‘

NOTE : (1) Thls Job is a bpec1allzat10n that should follow the tra1n1ng v :
' : for electronlcs techn1c1an.'_ ' : : . : )

(2) ‘Although an F.C.C. 11cense is- not needed to work 1n an F.A.A,
' shop, it is felt that the First Class Commercial License would
be a desirable credential to have when seeking employment. =
. ‘ N

CREDIT: Guidance Centre, University of Toronto, Toronto, Oﬁtario, Canéda.'

2-33 -




1. Work safely, -using proper safety cquipment and following
established safety practices, procedures and OSHA
Standards.

2. Properly handle delicate parts, equipment, and system

) components,

3. Install and remove clectronics units from aircraft and
select and install antennas.

4. Tune units to antenhnas.

5. Check aircraft electronics systems for proper alignment,
sensitivity and power output,

6. Read and interpret technical data, schematics, block
diagrams, manufacturer's spQC1£1cations including a1r-
frame drawings.

7. Identify clectrical/electronic components by physical
characteristics, color-codes, symbols, etc. - o

8. Properly use common hand tools including torque wrench.

9. Properly use common electronic test equipment:

a. VIVM - h.> grid-dip meters
b. oscilloscope - i. - logic probes ;
c. signal tracer j. test jibs and fix-
d. signdl generator - tures
e. tube and transistor k. counters
. " checkers 1. dummy loads
f.- capacitor testers m. watt meters -
, -g. H,F. signal generators
10. Troubleshoot and properly align or calibrate sophlstlcated
electronic aircraft comm-nav systems.
a. communications ! h. absolute ground
" transmitters ‘=" speed indicators
b.. communlcations i.  automatic pilot
.o receivers ' systems
c. OMNI systems (V.O.R. ) j. distance measuring
- d. transponders - equipment (D.M.E. )
e. R,D.F., A.D.F. systems k. gyros
£. .automatic landing 1. I.L.S. systems
3 systems ' ° , _

. g. electronic altimiters , ; 2

11, Secure replacement parts. o

12. Remove and replace defective parts and components correctly
without damage to other parts.

;' unsolder ‘Both on hand-wired and printed circuits.
., solder , -

13, Perform periodic inspection of units (mobile or base)
entering into log: power, sensitivity, battery voltage,
frequency and test point voltage measurements. :

14, Keep transmitters within allowable frequency toleranCes.

15, Properly interconnect and interface equlpment (1ntercab11ng)_

. for proper operation.

'16. Work within F.C.C. and F.A.,A. rules and regulatlons.

17. Make proper entries into logs. ,

8. Must be able’to work on sub-miniature units.

19. Keep abreast of state-of the-art components systems, and

. techniques. .
- 20. Explain problem and corrective measures to customer

[:R\j:

wll Toxt Provided by ERIC

Avioniecs Technician

L]

$PECIFIC SKILLS REQUIRED: e

and/or superV1s or.

Beyond the scope of. the n;gg school program.
$2-34
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| EDUCATIONAL
BLOCKS
REQUIRED

1.10 /%?f;s

0.24

*

0.28,
*0.28,

®
*

I.11.b

1.11.b

0.27.b
10.27.b

0.25
0.26

*

0.80 -




Avionics Technician

NOTE: This occupatxon requires post-high school. education for entry level
employment.. However, the following sequence, in conjunction with
solid math and science courses will make. transfer to the‘post-hxkh
school institution much smoother, even permitting advanco& standing ,
in many cases.

RECOMMENDED SEQUENCE OF EDUCATIONAL BLOCKS:
NuMEER | 110 | 014a] 016 | 015 | 024 | T11p 017 | 119a] 120a] 120b] 014b] 018

PAGE 3-4 1°3-6 | 3-8 | 3-12} 3~14| 3-16] 3-20] 3-22} 3-26] 3-28] 3-30} 3-32
. NUMBER | 020a} I25 | 020b] 013a] 013c| 050 029 026 | 019a Q%Ta- 019b] 028
. PAGE - 3-34] 3-36] 3-38] 3-401 3-42] 3-44 %;éﬁ 3-50] 3-60 ‘3-62 3-64 .3-6?

NUMBER | 027b} 025 | 031 | 080
‘PAGE | 3-70} 3-72] 3-74] 3-96

. . 2-35%.
RN £
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EDUCATTONAL BLOCKS

o o | JBLOCK NO. ~ PAGE ‘NO.

 Safety R o mle. o 34
~ Basic Electrical Parameters I° - v . 0.14,a - 3-6
’ Component Identification . CoL ﬁ‘ o 0.16 ‘ - 3-8
Circuit>Configurations _— CL 7 ) 0.15 ‘. o 3-12
* "Handle Delicate Parts and Equipment ° | '0.24 o 3<14
' 'Draw1ngs and Spec1f1cat10ns (Electronlcs) o ~I.11.b° ._1' 3-16 »
Functlons of Electrlcal Components - f‘ : 0.17 - . 3;26 |
° Instruments and- Measurements IA S : '_ 'i.19,a ' 3-22
"Inétruments and Measurements II _ v 1.19.b - 3-24
Electric Troubleshooting I . A ' 1.20.a 3226
Electric'Troubleshootihg II - ~A R E : YI.ZO.B : 3-28
Electrical Parameters II | : o o 0.14.b . 3-30 ._
Electronic Circuit Fundamentals x E .- 0.18 - 3-32
.. Electromnic Troubleshootlng I ' . 0.20.a »" 3-34
. Cleaners and Lubricants = . - 1.25 ‘,‘ © 3-36-
T Electronic Trodbleehootinglll o ". . 0.20.b = .'3-38
' Hand Tools and Hardware T : : :05 13.a ' . 3-40
Tools EII (Elek:i:ronic)_n : - . - T 0.13.e v 3-42
Soldering Skills =~ | | ~0.50 3-44
7ﬁfeedboard and Prototype Construction . 0.29 346
'Electronic Assembly Skills o0 3-48
Logs and Reporté; L - 7 "o.ze | L 3-50
‘AC‘Moths and Alternators - ' ‘ I.18 3-52
Motor Repdir and Overhaul : 1.23 ,- T, 3-54
Audio-Visual Skills' | - o0.23 ° 3-56
Audio Systems v - B 0.22 ~ 3-58
. Instruments and Measurements I e 0.19.a © 3-60
R.F. Systems I | | © 0,27.a ° 3-62
,Instruments and Measurements in AR V ©0.19.b S 3-64
Allgnment and Callbratlon .; o . 0.28 - - 3-66
Instruments and Measurements V. ' B o .0.1§.c . 3-68
. ) s
; 3-2




EDUCATIONAL BLOCKS (continued)

R.F. Systems II (Transmitters)
FCC First Class Commefcial License

‘Instrumentation Systems

: 4
qumbing :

Install and Read Recordipg'lqstruments
Drawings and Specificatibns (Elegtrical).
Electrical Codes -

Wiring I-

‘Tools II (Electrical) . S

Wiring II _
. Rewire and Modify

Cus toﬁer JRe lations

3-3

BLOCK NO.
1 0.27.b
0.25

0.31
1.64
1.31
I.ll.a
I.12
I.13.a

 0.13.b

1.13.b
1.45
0.80

N

PAGE NO.

3-70
3-72
3-74
3-78
3-80.

- 3-82

3-86
'3-88 .
3-90

S 3-92 7
3-94
3-96

&




S o A A _ EDUCATIONAL
- TITLE: __ Safety -~ =~ - ' , BLOCK I.10

NOTES: 1. Safety is so broad/T the instructor must limit. the -scope by
' . using typical examples. . - " L ' . ‘

, . 2, Safety should be covered as a ééparate block as well as-
- ~~ 'periodically dur1ng the course and. during spec1f1c tool
' usage.’ :

‘REFERENCES: L. American Red Cross, ed. Basic First Aid.
. 2., 1Illinois Power Company. Safety.Manual.
3. Maihe State Department of Educatlon. Industrlal Electr1c1§x .
" €urriculum Manual, '
. National Safety Council. Posters, brochures.
- Ohio Trade and Industrial Educatlon Service. Electric Lineman.
. Zbar, Paul B. Electr1c1tv-E1ectron1cs Fundamentals.

v . c .

XS

GENERAL. OBJECTIVE: Work safely u31ng ‘proper safety equlpment and follow1ng
_ A established safety practlces, procedu1 'S apd OSHA
— . ~ . - Standards. =

SPECIFIC OBJECTIVE AND TOPICAL OUTLINE:

" UPON COMPLETION OF THIS C RECOMMENDEﬁ TOPICAL "RECOMMENDED

- BLOCK, .THE STUDENT WILL: : OUTLINE: . » TIME:
Know first aid procedures. ‘ -|First Aid (including artificial. 8 hrs.
. resustation) o ,
Identify first aid equipmént and Safety Equipment ' 3 hrs,
associate with proper usage. - . Blankets T B o
W ' T L " Stretchers . o

B e —— : . Powder Fire Extlngulsher
‘ ' W First Aid Kit - : A
'Know ba91c safety hazards- and - |Basic Accident Prevention 4 hrs. -
- practices Whlch ex1st in 1ndustry. Safety Hazards ' ‘
- : : = , Electrical
- ‘Mechanical
o " Chemical - .
SR o "~ | .~ Heights -
C— : : 1. Lifting - -
‘ ' ' ' T Safety Practices .
- Safety Equipment
Glasses :
‘Hard Hats ,
Safety Shoes .
‘Masks-
Tool Usage

: v , Safe Working Environment
Show or exhlblt safety awareness Accidents
and respon31b111ty. ~~~~~ a , - Reports
: ' Results of Not Follow1ng '
: : } A Safety Rules i
— _ Know about safety rules that apply [Safety Rules and Regulatlons JW
‘ ~ of may apply to.local industries. General . i
- ’ o . A Color Codes
: o ' o ' Symbols '




~ safety rules,
practices accordlng to the appll-.

.Safety : R

regulations and

cable source.

Know the safety -practices and
equipment to be used when the
voltage exceeds 500 volts.

e

Consumer product.safety.

o : 8-

" SUGGESTED PROCEDURE:'

1. -Use typ1ca1 1ndustr1es to 111ustrate those sectlons of the qptllne which

‘Above 500 Volts-

Example)
Job Related Safety Rules
Location of Safety Rules
“Failure.to Comply w1th Safety.
Rules ’
- Safety Tra1n1ng Program »

Bas1c Safety Hazards and
-Practices
Safety Rules
Safety Equipment
~ Rubber Blankets
Rubber Sleeves.
Rubber Hoods
‘Hot Sticks
Consumer Safety Guidelines
~ Groupding
“Short
Interlocks
Fusing
Polarization .
Radiation

-
o

would otherw1se be too broad in scope.'

‘Q.f‘Students should be requ1red to‘take a first aid course.

3. Obtain and use industrial safety posters.

I.10 , S .
UPON COMPLETION OF THIS V_RECOMMENDED TOPICAL - RECOMMENDED
BLOCK THE STUDENT WILL: ' _OUTLINE: - TIME
Know OSHA requirements for 1oca1 OSHA . 2 hrs. .~
’ 1ndustry. . e . Regulations '
' Inspections
_ o . : * - | - Reporting Requlrements
Know and be able to explain the Industrial Safety (Typlcal 4 hrs.

2 hrs.

\

4. Schedule safety meetlngs once a month and then cover safety as it relates

to the material belng covered.

3. OSHA requ1rements are adm1n1stered hy/
Office Bulidlng, 219 S. Dearborn, Ch1cago, Illlnols

60604 .

6. Call on 1ndustr1a1 safety people for guest presentatlons.'.

¥

" 7. Many electr1c1ty or electronic lab books have sections on safety.

OSHA, Reglonar 0ff1ce, 848 Federal

oy

8. A Red,Cross programmed first aid coutrse (8 hrs.) is particularly useful.

Irv1ng W. Larson, ed,

" 9. Use examples and case histories showingathe results of negligence.

/

10. Use media materials as 11sted in EIA - Electronlcs Multl-Med;a Handbook

.

EKC oiifs R

Aruitoxt provided by Eic:
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_ - o _ ' EDUCATIONAL- -~
‘TITLE: - Basic EIectrical Parameters I' L X ) - BROCK 0.14.a

——

NOTES: - This block might well be done concurrently w1th I.19.a (Instruments .
' and Measurements I) so that the. student measures these parameters
as*he 1s‘exposed to each in turn.” = . -
_ .

1, : Devito, M, Introductlon to Electr1c1ty:Electron1cs.

2. Grob, Bernard Basic Electronics. . -

3. 'Malv1no Albert P. Electronic Pr1nc1p1es.
4, Zbar,-Paul B. Basic Electricity.

REFERENCES:

Y

‘_GENERAL OBJECTIVE Deflne ba51c electrical parameters, the1r characterlstlcs,

. _ units-and inter-relationships; determining unknowns ‘when
Lo ' glven sufficient knowns. -

SPECIFIC OBJECTIVE AND TOPICAL OUTLINE:

UPON. COMPLETION OF THIS ' . RECOMMENDED TOPICAL " RECOMMENDED -
BLOCK THE STUDENT WILL: ' " _OUTLINE: . TIME:
Deflne and characterize . voltage. Voltage as a Force .Across Two - 1 15 hrs.
' Points - .- ; 3 B
Polarity (+) and (- )
Magnltude

Constant: DC _
Repetitive: AC, etc. L

Period
AR Frequency
Egms
: “Units
’ volts
BN ol o volts
. ' " K volts
- . ’ . - M'volts . :
" .Define and characterize current. - |Current as the Rate of Dlrécthna] -6 hrs. =
' B : T Drift of Charge Through a Clr- . ’
. cuit - :
{Element’
Direetion. )

-Magnitudes .
" Constant: DC o
Repetitive: AC, etc,
Period B
-Fiequency
Tryis
“m amps
g o /ﬂ amps . »
Define and characterize resistance.|Resistance as 0ppos1t10n to Flow | 3 hrs.
o - ) ' of Current , o
. : ‘M OHMS : , : ,
- Define and characterize power. ~ |Power as Rate of Consumptlon of | 3 hrs.
' ’ B Energy
‘m Watts = ° :
Watts - .
K Watts

_ . : L

)
4

. 3-6 .-




Bas1c Electrical Parameters I .

0.14.a s -
" UPON GOMPLETION OF THIS RECOMMENDED TOPICAL . , RECOMMENDED
BLOCK, THE STUDENT'WILL' i . OUTLINE: TIME:
Determ1ne voltage, given current Inter-relationships 15 hrs. .
and res1stance. B I | Ohms-Law = e
' ' Watts Law )

"Dégermlne currenty glven voltage
and res1stance. : W

Determ1ne res1stance, g1ven‘voltage
and current.

. .4
Determ1ne power, g1ven voltage and
~current._- :

"Determ1ne current, given péwer and
;;voltage.' : ‘
‘Determine voltage, given power and
current. o .

Determine frequency; given period.

' SUGGESTED PROCEDURE' " ,17 LT

o

1l; If‘the mat

Frequency vSs._ Time
Methods. of Solv1ng for.
Unknowns -

Algebralc Manlﬁulatlons'

" Use of Nomographs

matics background of student group precludes the use of algebra

- in calculatjon of unknown parameters, it is. recommended that the use of

" nomographs-.
_fneeded

2.» Use med1a mater1als as llsted in EIA - Electronlc

Irving W. Larson, ed.

)

uch as those found 1n the Appendlx be used, or teach the, math as

A}

f

/ S .
s Multl-Medla Handbook
[‘ .

!



‘EDUCATIONAL -

.ATITLEﬁ. COmponent I&entification - BLOCK 0.16

NOTES: - Th1s block mlght be presented in conJunctlon wrth Block 0 17 (Functions
of Electronic Components), permitting the component, symbol, and its

function to each be taken in turn.

l. Allied Radio Catalog{
2, Klaus Radio Catalog.
3. Newark Electronics Catalog. v
4. Other Electronic Component s Catalogs

REFERENCES :

LI

Identlfy ‘common components in current use by their
‘physical chdracteristics,  schematic symbol, color
coding, or pr1ntedlspec1f1catlon as well as to be

'GENERAL.OBJECTIVEv

able to lnterrel’te these means of 1dent1£1catlon,'

SPECIFIC OBJECTIVE AND TOPICAL OUTLINE: e o s
. \ / . /

UPON COMPLETION OF THIS
° BLOCK, THE -STUDENT WILL

RECOMMENDED TOPIGAL/ o v

'\, . OUTLINE' R

RECOMMENDED
TIME

Prov1de the ‘name, value, type,

" rating,- and symbol of any of the_

’llsted components.'

o,
eres and Connectors e
Wire Types -

Solid

- Stranded
Co-Axial - .
Cables. ™ . -
Wire Sizes ‘
Gauge Slzes -
Connectors s x
germlnals - .
~Jacksy Plugs, and Recept-
acles - : -
. Pockets
Fuses and Breakers
Types
* -Plug
‘Cartridge
* Delay',
Ratings -
|Switches
" Types
Slide
Toggle
Rotary
Pushbutton
MlcrOSW1tches
Actions -
SPST
SPDT
DPST
DPDT
N.O.
N.C.
) ﬂﬂomentary
Ratings
Relays _
-Types .
'Contacts

'348 .




» ’ . e
Component ;ggntzficatiqﬁ

0.16. T S
. v . : . .

ey

P ’ . . ”’ )
. UPON COMPLETION OF THIS’

'RECOMMENDED TOPICAL .
" QUTLINE: .

" TIME:

N

.RECOMMENDED ~

'BLOCK,‘THEVSTUDENT-WILL:

) T T
Resistors ’_%?i L
Iypes . i

Carbon Comp051t10nt
ere Wound : v
’ Dep051ted Film
Color Code.
‘-Tolerances
.- Wattage . N
‘Potentiometers
ﬂRheostats
Capacmtors

- Types

s

. Ceramic = * -
Mica '
Electrolytlc

Values

Ratings and DCWV

Tolerances

-. Color Code
Variable Types

.Inductprs

¥

.. Types
Value
DG Resistance )
' DC Maximum Current

Transformers

.Types

Power
- "Audio
. Coupling’
. Tuned '

e Adjustable

: ' Multlple‘W1nd1ng
Ratings ‘

Vacuum Tubes

Types
Nﬁmberlng System _

-
o
Pt
ot

..........

Semlconductor Devices
Diodes
Spec1a1 Diodes (Zener, :
‘Tunnel, etc.;) ‘
Translstors (BJT'
etc.)
Sw1tches (SCR's, DIACS
! TRIACS, etc.)
I.C."s =
Mlscellanéous
Bulbs’ L
“ Antennas L

v

N

3.9

Paper - = R

s, FET's,:'

'2 hrs;y

2 hrs,

ﬁ'hréf




" Component Identlflcatlon
0.16

. "UPON COMPLETION OF THIS _ ’ ' RECOMMENDED TOPICAL ' : RECOMMENDED
oo __BLOCK, THE STUDENT WILL: OUILINE: =~ - TIME:
' . I Microphone . o : ,‘
- ~ Speakers T : '
Solenoids
. Crystals
Batteries . ,
Photocells : . :
Thermocouples '
” . | ' Motors

’ AT

'SUGGESTED PROCEDURE :

“1. The instruotor~shou1d have typical examples of these devices for student
' practice in identification. .They can be 1oose, mounted with the approp-'
r1ate symbol given, or mounted’ on d1sp1ay boards for student use.
&

2; Use catalogs to locate replacement parts Such as those listed under

.references. . : [ ’

3. Schools should provide trade journals and magazines. | o .

W]

4, Clip.coubons out of trade'magazines to get free information.

5;' Use media materials as listed in EIA - Electronlcs Multl-Medla Handbook.
Irv1ng W. Larson, ed.

. o - 3-10 ’ _
6/1/75. . . B -




72 . : . L . U

: B EDUCATIONAL
TITLE: '*tircuit Configurations . . " BLOCK _0.15
A . B i

NOTES: The treatment of these topics should be kept from gottlng e\coqslvely
~ . - {quantative. This is not meant to be a first course in rlgorous
' network analysis. : .
1. Dev1to M. Introduction to Eloctr1C1tv-Electron1cq. R
2. Grob, Bernard. Basic Electronics.
3. Ma1v1no Albert P. Electronic Prlnciples.
4, Siskind, Charles S. Electrical Circuits.

REFERENCES :

-

- GENERAL OBJECTIVE Demonstrate knowledge of series, parallel, series-
el . : parallel and three phase c1rcu1ts by determlnlng
) unknown parameters.

SPECIFIC OBJECTIVE AND TOPICAL OUTLINE

UPON COMPLETION OF THIS . ~ RECOMMENDED TOPICAL RECOMMENDED

- BLOCK, THE STUDENT WILL‘ ‘ OUTLINE TIME:
ﬁ Analyze series C1rcu1ts to .-+ |Series Clrcults . -] 3 hrs.
determine unknown parameters. - Common Current
‘ n . ) Equivalent R ‘
L ‘ "~ Voltage Drops _
: : Polarity ‘ : "
) Magnitudes '
. , 4 Klrchoff's Voltage Law
: s e - | Power v _
Analyze parallel C1rcu1ts to - |Parallel.Circuits , ~ 3 hrs. .
"determine unknown parameters. T Common Voltage ' - -

R , : Equivalent R
: - |- Branch Currents
! Direction ‘ 4 ’
. - Magnitudes o : 4

Kirchoff's Current Law = | ' = .
Power R

Analyze serles-parallel c1rcu1ts'. Ser1es-Para11e1 CerULtS © 3 hrs,
to determlne unknown parameters., . Circuit Simplification ‘

: ‘ Series Elements -
Parallel Elements B
Total Resistance J
Source Current ‘
Voltage Drops -
-Branch- Currents

©

, Power . . :
Analyze three-phase circuits to |Three-Phase Circuits 4 hrs.

determine unknown parameters. ~ Y Connection
' T A Connection -
Balanced Loads
Load Voltages
Load Currents ' .
Line Voltages ‘
Line Currents. -
Unbalanced Loads
Load Voltages N
‘Load Currents
: ~"Line Voltages 4 K :
o : - .Line Currents: —ﬂ?f)‘ o

o T s
ERIC S LR




Circuit Configurationd
0.15

o

aty

—-r":u.‘
\r

-

~'v

SUGGESTED PROCEDURE:

1. 1In order to fadilitate the students mastery of this material, much of the
outline should be treated by demonstration and 1aboratory'activity.
- 2. Use fiedia materials as listed 1n EIA v Eiectronlcs Multl-Medla Handhpok
' Irving W. Larson, ed.

x . S e
Vi .

it

EKC 6/1/75

Aruitoxt provided by Eic:




EDUCATIONAL
TITLE: Handle Delicate Parts and Equipment L BLOCK 0.24

SJEES: This bloek, is intended to caution the student against abusive treat-
' ment Of oloetﬁﬁnie'oquipmont. "

REFEREXCES:  Manufacturer's Inutructlen Manual( for Equipment on Hand

-GExERAL QBJECTIV& Properly handle delicate equ1pment parts, and system, -

componontu.
SPECIFIC OBJECTIVE AND TOPICAL OUTLINE: ; oL

UPON COMPLETION OF THIS RECOMMENDED TOPICAL RECOMMENDED

LBLOCK, T STUDENT WILL: v OUTLINE: » TIME:
Take sufficient precaution to pre- |Shock (physical) 4 hrs.

vent: damage as a re%ult of physical|Vibration . . : s
~influetites. A Moisture S ' v
- Heat ’ ‘
Dirt '

: Bending and Flehlng » o
Prevent_ddmage’to equipment parts |Over Voltage R - 8 hrs.
and. components as a result of Improper Frequency
electrical influences. I | Improper Grounding

: _— : Surges

Over Driving

Over Loading .

Electrical Contact and Term1na1
Charge

‘| Polarity

Shorting

Impedance SW1tch1ng

© v

w7z




Handlé Delicate Pérts and Equipment'
0.24%

~

SUGGESTED, PROCEDURE :

1. Use média materials as listed in EIA - Electronics Mult;fMedia Handbook.

Irving W. Larson, ed.

El{l\C“ 6/1/ 7‘5

Aruitoxt provided by Eic:




. - : . - EDUCATIONAL
TITLE: Drawingq_And Specifications (Eloctronicg)' . BLOCK I.11.b

-

NOTES: Because of the preponderance of specialized termlnoloby, aberV1atlons,
and ‘acronyms in the field of electronics, these should be glven special
. emphasis throughout any program in electronlcs. _

REFERENCES : Baer; Charles J. Electr1cal~and Electronics Drawing.
= © - Middleton, Robert G. Electrical and Electronic Signs and

Symbols.
Radio Shack Electronics. Data Handbook

‘Radio Shack Electronics Dictionarv,

~ Shiers, George. Electronic Drafting.

GENERAL OBJECTIVE: Read and interpret conventional drawings, schémafics, and
‘ ‘ - specifications encountered on the Jobs

'SPECIFIC OBJECTIVE AND TOPICAL OUTLINE'

UPON COMPLETION OF THIS RECOMMENDED 'j?dPICAL | * RECOMMENDED
BLOCK, THE STUDENT WILL: ~ - OUILINE: ¥ - _ TIME:

. Ident'ify 'and describe conventional Types of Drawings . " 8 hrs.
types of drawings; diagrams, graphs Block Diagrams ‘
and charts typically encountered - Functional Dlagrams

“in electronlcs. Schematics
; _ , o ' Wiring Diagjgams
o ‘ Component Layout

Lircuit Pattern

Truth Tables

Graphs and Charts

Bar and Pie Charts
Volt-Ampere Graphs
Characteristic Curves

I o S Nomographs

Read and use standard electronic Symbols - See Appendix

symbols. Know that variations do - : '

exist from industry to industry.

Read and interpret standard elec- GloSsary of Electronics Terms  |Continuous
tronlc terminology, abbrev1atlons v :
-and acronyms. -

" Read and*interpret standard.draw-" Conventlons of Electronlcs
ings, diagrams and .charts used in Drawings
electronlcs. , Lines
: " | Lettering
Title Blocks
Notes
Dates and Revisions
Bill of Materials
. Model and Serial Number.
. Sequence of Slgnal
- Operations
Mechanical Linkages
Component Values
jHorlzonﬁal Signal Flow
Vertical Power Flow

RERTR (




Drawings and SpQC1f1cat10ns (Electronlcs)

I.11.b

UPON COMPLETION: OF -THIS

@

 RECOMMENDED TOPICAL
OUTLINE:

RECOMMENDED
TIME:

_BLOCK, THE STUDENT WILL:

Identify and describe standard -
types of specifications encounter-
ed in the electronics industry..

Define convent10nal speclflcatlons
'for electronlcs equipment.

[

Draw sketches of electromic cir-
cuits and systems u51ng conven-
v t10na1 practlces._ -

Locate replacement parts using
catalogs from suppliers. -

SUGGESTED PROCEDURE:

o 1.

Ground or Common at Bottom
Labeling of Test Points, Pin
Locations, etc. :
Symmetry
Specifications -
Types of Spec1f1cat10ns
Design . o
Operating o »
" Performance
Spec1f1cat10ns .Content
Input
Current
‘Voltage
Power
.Ripple
Frequency .
Sensitivity
Select1v1ty
Output
Current
Voltage
_ Power
-Frequency Response
Waveshape
- Gain
 -Stability: -
Separation
. Level
Accuracy o
- Precision
Environmental
. Temperature
Vibration
Humidity
" Shock
Accelleration
Mounting Spec1f1cat10ns
Sketching

Catalog Usage Wlth Typ1cal
Examples

r

1 hr.

4 hrs.

. 10 hrs.

1 hr.

DRI,

The instructor should obtain a wide assortment of different types of draW1ngs,:

" diagrams, specification sheets, etc. so that the students get ‘as wide an
exposure to the various types as p0551b1e. o S

oo

B S

3-17- .

7




' Drawings and Speclflcatlons (Electronlcs) I S|

I.1l.b o

The student should secure. a good glossary or dlctlonary of electronic

terminology, available from several parts houses. Further, he needs. . - ~-==~
at this point a diagram of typlcal symbols used in electronlcs. N
See Appendlx i
Building an electronic-ket or project would help illustrate this
material. Caution: The klt should take a minimal amount of time.
Use medla materlals as llsted in EIA - Electronics Multi-Media Handbook
- Irving W. Larson, ed. | » .
\
a ra » ’
: ~. r‘r . "k -
\ - v |
\ K‘ -
-~ < N \
. #ﬁﬁ%ﬁ
-
a "'18' - . .?r‘
6/1/75 e




-Functions of Electrical Components _ ;

/
/
!
/

TITLE:

NOTE :
(Component Identification) .s

components and their symbol as he learns theﬁr functions.

REFERENCES 1, Churghman,lE.‘

Survev of Electronics._

2. Grob, Bermnard.

N . ¥
Basic Electronicsi.

j EDUCATIONAL
BLOCK _

~0.17

Th1s block might well be sequenced in conjunction with Block 0.16
so that the student learns to recognize

Electronics Handbdok for the Technician.

3. Sands, Leo G.

. GENERAL OBJECTIVE:

under typical applications.

SPECIFIC OBJECTIVE.AND TOPICAL OUTLINE:

—

UPON COMPLETION OF THIS

RECOMMENDED TOPICAL

Demoristrate knowledge of-the functions'énd applications
" of common circuit components by locating faults in each

" RECOMMENDED

Match Impedances.

- BLOCK, THE STUDENT WILL: OUTLINE: TIME:
Describe the primary functions and [ Wire, Cables, and Connectors : 2 hrs.,
— ' applications™ of common wires, -~ Power Distribution ' B
.cables and connectors.' Signal Distribution
o ‘ : Interconnections _
bescrlbe the functions of typlcal Fuses ‘and Breakers . 2 hrs.
fuses and breakers. Circuit Protection '
r ~Purposes of Time Delay
- ' " Low Value Resistance
Describe the functlons and appllca- Switches and Relays 2 hrs.
tlons of sw1tches and relays. Circuit Interuption .
v . Distribution ¢
o Control

v — ) . B - Signalling '

Describe the functions and applica-{Resistors _ "1 hr.:
~ tions ‘of resistors., . Current Limiting 5 -
' ' ' o - Voltage Dropping . -

! Divide Voltage dnd. Current !
o Heaters '
Describe .the functions and applica-|Capacitors 1 hr.
tions of cap tors. . Store Charge .
afl - Block DC - Pass AC S
" = Pass High Frequen01es-k
Tuning o ;

L : o - Shift Phase o ¢ '
Déscribe the-functions and applica-'Inductors - ’ 1 hr.
tions of inductors. T Store Energy o ,

- b Block AC ~ Pass DC /- , -
_ ‘Pass Low Frequenc1es
Tuning ;

. . ‘ Shift Phase .
Describe the functions and appliQa- Transformers 2 hrs.
-tions of transformers. --. -7 |- .Step Voltage Up or Down

' - = " Couple ;
— . Isolate ' ' o




Functions of Electronic Components
0.17

o -

' UPON COMPLETION OF THIS
BLOCK, THE STUDENT WILL:

_ RECOMMENDED EOPICAL
OUTL TNE :

¢

RECOMME NDED
TIME:

Describe the primary funcﬁionskaﬁd
applications of diodes. :

i

" Describe the primary functions and
applications of common types of .
vacuum tubes.

){»’

oA

. Describe the primary functions and’

. applications of common types of .
semiconductors.. -

Describe the primary functions and
applications of common types-of
sensors and transducers.

SUGGESTED PROCEDURE :

1.
2.
Irving W. Larson, ed.

»

Diodes -

Rectify -
Switch
Waveform Modlflcatlon i
Clipping '
Clamping
Limiting -
Doubling, etc.
Applications|of Special Diodes
~ Voltage Regulation
- Circuit Protection
Vacuum Tubes
Ampllfy .
Mix -
Switch :
‘Modulate and Demodulate
Modify Waveforms
Transistors
Amplify
Switch .
Mix o
Modulate and Demodulate
Modify Waveforms

‘| Integrate Clrcults (IC's)(Typ1ca1

Examples)

Electronic Sw1tch1ng Dev1ces ,
(Diacs, Triacs,. SCR s, Thyra-
trons)

‘Light D1mm1ng
Speed Control
Current Control
- Phase Control

‘Transducers

Energy Conversion
- Sensors

y

2 hrs.k

'The emphasis‘on this block should .be directed to what each component ﬂoes,
hat is, its functlon not on how it accomplishes same or 1nterna1 worklngs.

Use medla materials. as llsted in EIA - Electronlcs Multi-Media Handbook.




. TITLE:

 REFERENCES:. 1.

‘GENERAL OBJECTTVE:

Instruments and Measurements I v

NOTES: 1.

EDUCATIONAL
 BLOCK

1.19.a

This unit may best be handled in conjunction w1th Block 0.1l4.a

(Basic Electrical Parameters) intermeshed so that the student
learns to measure parameters listed immediately after each is
covered in turn in parameter the block or these topics may be-
covered as the need arises. v

2. Although it is not spelled out in the outline, VOM is meant to
include multimeters and further, that the meters can be either
the usual analog readout ‘types as well as digital readout typg s.

Allied Radio Corp.
2..'A111ed_Radlo Corp.

clamp-on meters,

measure - voltages

Best Wavs to Use Your VOM and VTVM.

~Understanding and Using Your Osci¥loscope.

The student-will properly employ VOM's and VIVM's
and oscllloscopes'bo accurately
currents, resistance, frequency),
and common waveforms; all with the maximum pre-

: C1s1on and accuracy capab111t1es of each instrum nt.

:SPECII'IC OBJECTIVES AND TOPICAL OUTLINE:

RECOMMENDED TOPICAL

»

_ RECOMMENDED

;utlllzlng the full prec1s1on and

accuracy of available VOM and VTVM

o

._Identlfy common waveforms with the.
oscilloscope. and determine:their. |

frequency from measured period.

»

. "‘).lb

i

Contlnulty
With VOM o
With VIVM

Waveform Identi

ication
oscope
ement with

Frequency Measu
‘Oscilloscope
Period (T) /-

UPON uOMPLETION OF THIS
' BLOCK, THE STUDENT WILL: OUTLINE: TIME :
Describe-the salient features and Instrument Characteristics 8 hrs. -
characteristics of the VOM, VIVM, >Capab111t1es of Each
" clamp-on méters, -and .oscilloscope, Accuracy
‘and to select the best instrument Reading Scales
for a given measurement. ' Sensitivity
’ ' e v ' Loading:Effects
o Care of Irnstruments
e o _ , “Calibration : _
Measure with the full accuracy and [Voltage Measurements 15 hrs,
precision of the instruments listed VOM- ~ DC & AC : )
the magnitude, polarity, waveform, VIVM - DC & AC .
~and frequency of any voltage with-' Clamp-on Meter - AC :
in range of 1nstruments 11sted ' "Oscilloscope - Any Maveform
‘Voltage Testers -
Measure W1th the full accuracy and |Current Measurements 20 hrs.
precision of the instruments 11sted -VoM - DC- ' .
the magnitude, direction, fre- VIVM - IDC '
'quency, and waveform of any current 'Clamp-on Meters /~ AC
within the range of 1nstruments' ‘Meters and Scop w1th
listed. S C ' Precision 1 s Shunt
Accurately measure resistance ’ Res1stance Measur, ments 4 hrs.

-5 HES.

"'5 hrs.




v . .
Instruments ‘and Measurements I . ST K .
I 19 a . : : o . " o

3
\ .

SUGGESTED PROCEDURK
F o f ’ )
1. This basic measurements unit . is fac1litated n1ce1y through ‘the use of -
~ a lab distribution syste%.- That is, a pair of terminals at each lab’
station that are all 1nterconnected through a twisted pair.. This. per-
‘mits each’ student to be measurlng the same quantity at_ the same t1me.

A

T

-

~ 2. .Use medﬂa materlals as 1lsted in‘EIA - Electromics Multl-Medla‘Handbook
Irving W. Larson, ed. v




g o L R - L ' EDUCATIONAL
»VTITLE: : Instruments.and Measurements IT . ' . BLOCK '1.19.b

“ - NOTES: These instruments 1nc1ude those that are common to the 1ndustr1a1
- electrician. - . '

o E . . : .
- . N .

REEERENCES: 1. Available Equlpment MAnuals and Spec1f1catlons.-
T C 20 Instrument Manufacturer s Catalogs.'

. GEFERAL OBJECTIVE; Se1ect, Use properly, ‘and care for spec1a1 1ndgcators.-
v : ' and 1nstruments typ1ca11y used in electr1ca1 occupatlons.-

.

) SPECIFIC OBJECTIVE AND TOPICAL OUTLINE -

- . . ”

[

UPON COMPLETION OF THIS ' e RECOMMENDED TOPICAL RECOMMENDED
BLOCK, THE STUDENT WILL:: S OUTLINE : L , TIME:
o ~Describe the sa11ent features and _Instrument Characteristics '8 hrs..
" characteristics of meggers, con- = | Capabilities of Each ' S
“tinuity checkers, test lamps, . | - Accumnacy . T
<" voltage indicators, watt meters, . |* ~Reading Scales ' C
B . . watt-hour meters, light meters) = |  Sensitivity = | .
- sound 1eve1 meters, temperature - Care of Instruments 1 A
' indicators and record1ng meters. o T e
Measure voltage 1eve1s w1th the Voltage Measurement - o) "1 hra
1nstruments 1lsted - . |- Test.Lamp ' ' PR R
Ly Lo ~ Voltage Ind1cators e,
: ' . ’ | . Recording Voltmeters
‘Measure with the full accuracy and. Res1stance Measurement ‘- . | 2 hrs.
'prec1s1on of common meggers the o Megger x - 7 ]
magnltude of resistance.. .. S I R ‘
Determ1ne the existance or non- Continuity Testlng LT , 2 hrs. -
. ex1stance of continuity W1th the ‘Continuity Checkers v R
- instruments listed. o . .{ Ohm-Meters
v ¢ - _ Meggers
Measure w1th full accuracy and Power and Energy . L 1 4 brs.
prec1s1on of instruments listed Watt-Meters ' ‘ | -
magnitudes of power and energy. . VOM- Adapters
ﬁ . . ‘ © } Watt-Hour Meters S -
Measure with full accuracy and ; nght Meters oo - 4 hrs.
 precision of instruments listed ' |Sound Level Meters ' o
‘existing amb1ent conditions. of | Temperature Meters
Work areas. e "~ -|Recording Meters - .
»
- .
- ST - , 3-24 .. : o o




Instruments and Measurements II

I.19.b
) B :
. o ,
» [ o
v, . "
q .
L . ) \ | \‘ -
o SUGGESTED»PROCEDURE: T o - _#?VA
1. _

Use media materials as’ 11sted in EIA - Electronlcs Multl-Medla Handbook
Irv1ng W. Larson, ed :

EN

-,25' Use equipment’ manuals. Typ1ca1 manufacturers are: .
' Simpson Electric Company, Chicago, Illanis.u_
Amprobe Instrument, Lynbraok,. New York.

(Meggar) James J. Biddle Company, Plymouth Meetlng, Pennsylvanla.

°

' ‘3..

- Use large sca1e mock-ups of. meter faces and selector sw1tchesr
4 B
| : ‘
)
| . : .
- 3, o
~ . & ‘ .
L <« e .
i ,. t
a " * !
.® L3 .
-«
1 . . 8 E
: r- . a
) - ‘ ‘ ‘x'. : i . :
6/1/75 : - o . S




R o 'EDHCATIONAL *~ -
TITLE: . Electric Troubleshooting | . R BLOCR 1.20.a o

: . ’ IS Y
NOTES¢ This unit should be preceded by Block I.19.a. (Instruments and Measure-
ments I) as the use of basic instruments is assumed. Further, this -

un1t can be sequenced along with Block 0.16.

e REFERENCES : Grob, Bernard. Basic Electronlcs.

-

GENERAL OBJECTIVE : Locate and identify common’ faults of electr1c components , s
.' . typlcally found in electric circuits. . :

SPECIFIC OBJECTIVES AND TOPICAL OUTLINE: -

’

UPON COMPLE'J:Iou OF THIS . RECOMMENDED  TOPICAL RECOMMENDED

BLOCK, THE STUDENT WILL: . . OUTLINE: S TIME:
i Select the proper test instrument eres, Cables, and Connectors : 2 hrs.
and locate typical- faults in com- Opens - ; '
mon wires, cables and connectors. .Shorts )
: ' o Insulation Breakdown
hoo ! - - Resistance or Opens in ‘ )
_ _ ’ ' Connectors . ‘ .
Select the proper test instrument |Fuses and Breakers , ’ 1 hr.
and locate typical faults in com- - o
mon fuses in breakers..u - KR o i °
Select the proper test 1nstrument Switches and Relays . |- 1 br.-
‘and locate typical faults in "* | Burned Contacts’ R EEC P
, switches and relays. : : Faulty Linkages
- ' ~ o Open or Short 0011s v _ :
Select the proper test instrument Resistors . 1 hr, W
. and locate typical faults in. Opens. . ) _
. resistors,. - . . S Shorts o I b
: S ‘ 0’ - Change in Resistance I
: ‘ Y Intermittants .
Select the proper test instrument |Capacitors S 4 hr,
"and locate typical faults in Shorts S
‘capacitors. - o _ Opens oy
S ' . » ' Leakage BN -
Select the proper test instrument |Transformers and Inductors .| 2 hrs.
- and locate typical faults in _ Shorts ) o : . :
‘_ “inductors and transformers.  Windings '
b ' - : . Windings to Core-
Opens '
- Ringing. . * . :
Select the proper test 1nstrument Motors and Generators L h 2 hrs..
"~ and locate typlcal faults in . Worn Brushes ' ]
motors ‘and generators. = ‘ ' Open Leads - T o
. , Open Windings ' L
‘Short Windings
+ " "
. . Li» ‘,v "
P ' ’ , 3"26 ' 83 f :




: - s
Electrlc Troubleshootlng I T
1.20.4 : -
) / ) '
- * . ‘
o ® P
L)
7.
: . LS . _
- SUGGESTED PROCEDURE; D : . . o

i. The instructor should have om hand a supply of faulty components that
reflect listed faults s0 that the’ student-can evaluate and trouble-- ’

shoot each. - - .' o . .
‘Use medla materlals as" listed in EIA Electronics Multl-Medla Handbook.

2.
‘IrV1ng W Larson,ged
[} .
)
1
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.
[ 1S ’ :
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- e  EDUCATIONAL
Electric Troubloshooting II" '

TITLE: . BLOCK I1.20.b
NOTES : 1. Thls block should be preceded by Block I.19.a and I. 19.b as the
“use of ba31c instruments is assumed.
* 2. 'The. tests outllned are out of circuit tests.

REFERENCES: 1.
) . RCA Transistor Manual..

'Iﬁstruction’Books for Avallable Tube and Transxstor Gheckers.'
2 N
3. RCA Tube Manual.

Locate and identify common faults of electric and -

electronic components typically found in electric .
- and electronic systems and circuits. . -

' GENERAL OBJEGTIVE:

SPECIFIC OBJECTIVE AND TOPICAL OUTLIIE:

. CI , 7 Ca - - - ‘ .

UPON COMPLETION OF THIS —~ RECOMMENDED TOPICAL RECOMMENDED
: BLOCK THE STUDENT WILL: OUTLINS: TIME:
Set ‘the proper test instrument and {Diodes 2 hrs,
“locate typical faults in digdes. Faults
. ‘ ' ' % " Heater Opens or Shorts’
. “Anode to Cathode Shorts
Low Front to Back Ratio
Anode-Cathode® Opens ‘
. . Breakdown -
~ Select the proper test instrum Vacuum Tubes 6 hrs. ..
and 1ocate typical faults in Filament Open
“vacuum tubes, - ] o Poor Emission
. ' Lowygm S
Elelnent Shorts ' :
Gas: s
Noise . .
-.Microphonics
. T . : Tube Testers
Select the proper test instrument- |Semiconductors . 8 hrs,
and locate typical faults in semi- Shorts :
conductor devices 3 Opens . B ’ [
. ‘Low Front to Back Ratio, . v,
. . Low Beta - \
. Leakage . .~ o t
K Transistor Checkers . '
. .« _ :  Low Gain )
Select the proper: testvinstrument Sensors and Transducers e 2 hrs.
and locate faults in sensors and’ e .5 . : R .
transducers. . : . . e ™ t\
S h n
£
} . - " -
. . o v : '3 prows ] - ! '
- v "o 328 ,EQLB e




Electric Troubloshootlng IT
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 SUGGESTED PROCEDURfE:':

1. The 1nstructor,shou1d havé on hand a supply of faulty components that
‘reflect listed faults so that the student can evaluate dnd trouble-
shoot each

’
P

N
2. Use media materlals as 1lsted 1n EIA - Electronlcs Multl-Medla Handbook.

Irving W Larson, ‘ed.
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' S ., EDUCATIONAL
TITLE: ___ Electrical Parameters II L ) , BLOCK 0.14.b

- NOTES: Electronic slide rule type calculation aides are available at a
- mnominal cost from several of the major manufacturers that do a
good job of relieving the student from much of the calcuiatxng
type activities involved here. : S

-

REFERENCES: 1. - Devito, M. Introduction to E1ectr1c1ty-Electrqn1cs.}
2.  Grob, Bernard. Basic Electronics. L '
3. Malvino, Albert P. Electronic Principles. =+ ‘
"4, Zbar, Paul B Basic Electricity. C T

GENERAL OBJECTIVE: Define and ‘describe the electrical parameters in circuits
. o contalnlng capac1tance and 1nductance, determlnlng de51red

unknowns from given quantltles.
I

. ' ] N
SPECIFIC OBJECTIVE AND TOPICAL OUTLINE: o s

UPON COMPLETION OF THIS - RECOMMENDED TOPICAL RECOMMENDED

BLOCK, THE STUDENT WILL: : OUTLINE: S TIME'
Deflne and characterlze capaci-  |Capacitance - ' : :_ 10 hrs.
tance. : . o Capacitance as Ab111ty to '

' Store Energy in Electrlc
Field

';Characterlstlcs of Capacltance

, : _ - Opposition to Change in

e ' ' _ : Voltage

o : Sl s Storage‘of Charge

E ’ : . Pass AC

. , _ Capacitance in Serles

a . ' A o ~ Capacitance in Parallel

o Unit “of Capac1tance
S _ L A(Farad —

(_ : ) . . "/ Farad '

B - , ' Symbols for Capacitance: .

* Determine electric parameters in ; *  Capacitive.Reactance 5 hrs.

circuits containing capacitance. ' | - Impedance '
' ' . o : Phase Angle

: -} Power Factof

: - o "l Time‘Constant : ,

Define and characterize inductance.|[Inductance Lo ' 10. hrs.

' ' S ~ Inductance as Ability to
Store Energy in Magnetic
'Field, - ‘

(. . Characterlstlcs of Inductance
|- R . Opposition to. Change in®
Current : .
~* Block AC -~ L
o e . Pass BC .
_ e . ST " Inductance in Serles . L

f o : . : A ‘ \Inductance in Parallel = A Y
: : ' ' ' Unit of Inductance S .

.. Henries - R

] ‘ : . an,HenriEs o

R ’ S -] ¢ Henries - L e

v . ' o 'Symbols quylnductance ,

D




Electrical Parameters IT

/ SUGGESTED PROCEDURE :

0.1%.b .
) UPON COMPLETION OF THIS . RECOMMENDED TOPICAL RECOMME NDED
3 : BLOCK, THE STUDENT WILL: _OUTLINE: ~ TIMB:
.Determlne electric parameters in Inductive Reactance -5 hrs,
circuits containing inductance. Impedance - '
. ' L - : Phase Angle
o Power Factor .
A . i Time Constant :
Define, describe,,and determine Resonance B 4 hrs.
frequency in resomant circuits. Series Resonance
o : T . Parallel Resonance : '
Characterize ‘transformers and Transformers . e 4 hrs.
determine turns and impedance ratio Power e
relationships., Step Up .
e ' Step Dawn \
T Multiple Secondary '
- ] " Coupling
: s - Matchlng =
1/// " . Taps

[

1. If the mathematics backgroun& of student group prec1udes the use of‘algebra.
in the solution of the following equations for desired unknowns, it is
recommenided that the use of nomographs such as those found in Appendix

i be used .
IC=2, TC=RXC
e = oarc » X, = 2FL, Z=VRZ4+ X2, AN =}
P.F, = Cos @, F =__1_ , N ¥ =_;.2 = VLS
T g d1e Np. Vp Is - JZp
C eq (series) = , L.eq (series) = L. '+ 'L, Y.
) v l +l ] S A 1. 2 ' — ‘ ‘ ) )
, C eq (parallel) =‘CI +‘C2 L eq (parallel) = 1 — .
S L, 7L ‘

1.2

2. Use med1a materials as 11sted in EIA -~ Electronlcs Multl-Medla Handbook

* Irv1ng W. lfrson, ed, ' ~

‘o e/1/75 )
[C a T :




: - LT : T - 'EDUCATIONAL
TITLE: .Electronic Circuyit Fundamentals = = " - BLOCK - 0.,18 -

'NOTES: 1. It should be noted that the emphasis in this block is on the

: : function of these circuits, i,e. on.the s4gnal processing.
accomplished by each circuit with a complete disregard on how
each c1rcu1t works 1nternally and the circuit elements 1nc1uded.

2. The instructor should choose which circuits in this to treat,
© - on the basis of wh1ch of the circuits are used in systems avallable
for student use.’

-~
o g g

3. ETotal time allotment for this block should not exceed 20 hours
. (or 1/2 hour per’ c1rcu1t) '

REFERENCES : i. Churchman,~L. Survev of Electronlcs.
ST 2, Sands, Leo G. Electronlcs Handbook for the Electr1c1an.

- -GENERAL- OBJECTIVE The student ‘will 1dent1fy the primary functlon(s) and.
~ applications of common electronic circuits typically
encountered in electronlc systems.

SPECIFIC OBJECTIVE AND TOPICAL OUTLINE: S,
UPON COMPLETION OF THIS -~ RECOMMENDED TOPICAL . - RECOMMENDED
" BLOCK, THE STUDENT WILL: o OUTLInE},- D TIME: -

Tdentify and deseribe the function |Rectifiers
of the listed circuits in terms of |Filters :
the signal processing accomplished.|Tuned Tank Clrcults-»
by each unit. . . |Power Supplies =~ . v
‘ ' ' |Voltage Regulators ‘ Ry
Current Regulators .
Voltage Doublers . ‘
JAmplifiers _ o : L -
Voltage - A 4 v ‘. N
Power : ‘ RY ' S
Tuned )
1 , Differential -
o ' I Voltagé Followers
S ' o Oscillators - “
Multivibrators
“|Limiters . IR IR
- Clippers - . .~ - v
| "  fClampers : -
. . ... |Triggers = - - - .
. .o o . |Detectors .- ' ’ . .
) . - - - |Demodulators -- '
S Modulators
Mixers *
Bridges
Sync Circuits
) : “lLogic Circuits , .
. - - And/Nand - R .
.. . . 1" -or/Nor I ,
S o0 FlipeFleps - - - e
C S o Adders - T - .
Lo P be v . - Counters = A : o .
' ' ' ' Sweep Circuits ~ il '
+ . - |Frequency Dividers .o : .
. {AFC ' : ’ N :
’ 3.3 (33 O

. o AVC - .




Electronlc Circuit Fundamentals
\v\ B 0 18 :

" SUGGESTED PROCEDURE: ° . .

, 1. These circuits should be treated on a-black-box basis. ‘Selected circuits
. can be-built up in boxes so that the studéent can’ relate them to a block S
‘ . diagram and interconnect them so as todv a sequence of signal processing - -
R ~ to create a desired system output. If it ig difficult to build up or
o purchase these units in quantity for student use, single units should be'
constructed so that they may be used for ‘demonstration purposes.

2. Use medla materlals as %1sted in, EIA - Electronlcs Multl“Medla Handbook o -

- Irving W. Larson ed. N
L n“
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: REFERENCESJV li_,Lemons,,Hayne‘llLearn Electronics Through Troubleshooting

‘GENERAL OBJECTIVE

'EDUCATIONAL -

TITLE: 'ElectronicATroubleshooting¥L BLOCK 0.20.a

This block may be covéred concurrently with Block 0.18, Electronic
, Circuit Fundamentals and Block I.11.b, Electronic Draw1ngs and
Spec1f1cat10ns

NOTES: -

5

2. Smith, Paul C.
_ 3.- Zbar Paul B.

- Know Your Oscilloscope.
Electronics Instruments and-Measurements

Troubleshoot electronic systems to 1solate fault to
 circuit, functional block or module

SPECIFIC OBJECTIVE AND TOPICAL OUTLINE

RECOMMENDED

i tional ‘unit or circuit.

Total Malfunction
- Partial Malfunction’
'Elimination of Functioning
Unjits
Sequential Testing
Signal Injection .
- Signal Tracing .
Test Point . Checking
- Voltages _ _
. Waveforms 4
Module Substitution

3-34 -

. UPON COMPLETTON OF THIS RECOMMENDED . TOPICAL
__BLOCK, THE STUDENT WILL: < OUTLINE: TIME:
Use the block diagrams and sch- ¢ [Total System Function ‘10 hrs.
‘ematics as trqubleshooting guides, Contribution of Each Circuit to v,
' . Total System Function
T : Sequence of Signal . Processing
v v Test Points .
—_ Voltage
: - - .Waveform o
- Isolate fault in system to func- fdentification of’ Symptom 10 hrs.

R VU




Electronlc Troubleshootlng I o L .

'0.20.a

' SUGGESTED PROCEDURE

e
o

1. The student should be- presented with faulty (bugged) electronlc systems

along with the block or schematic diagrams to troubleshoot,

eglnnlng

with simple systems, progresslng ‘to ‘more complex ‘systems. fhe spec1f1c
- systems used are not'listed: ‘as the techniques ‘of troubleshaotlng are
" common. to most systems. The follow1ng is glven as a typlcal sequence:

.1.

P. A. Amplifier
Stereo Amplifier

- AM Receiver

FM Receiver

. FM Stereo Tuner

AM-FM Stereo Receiver

"Television B &. W Recelver

-

Use media materidls. as 11sted in EIA.- Electronlcs Multl-Medla Handbook
Irv1ng W. Larson, ed. » L

¢




EDUCATIONAL '
BLOCK *

. TITLE: ‘Cleaners and Lubricants

NOTES: This is a partlal listing of cleaners and lubr1cants used on 'lll»”;

electriclty and electronlcs equipment.

REFERENCES l.

[ ! o

G C Electron1cs Catalog, Rockford Illlnois.

GENERAL DBJECTIVE

Select and properly use dlfferent types of electrlcal

and electronic cleaners, lubr1cants, and 1nsulat1mg

' matenials.

.~

SPECIFIC OBJECTIVE AND TOPICAL OUTLINE

RECOMMENDED TOPICAL

4 b

- RECOMMENDED

~UPON COMPLETION OF THIS?
_BLOCK, THE STUDENT WILL: ' QUTLINE: TIME:
Select and properly use cleaners. Contact Cleaners (aerosol) 2 hrs. -
- I ~~ |Ethyel Alcohol B o
- Cleanlng P.Cs Boards T
Select and properly use lubri- 0ils - J 2 hrs.
cants.' Silicone Lubricants ‘
/ Select and properly use in- |Tapes . L 2 hrs. o -
' 'sulatlng materlals g Vatnish - - S
" Motor Wire Insulation :
Transformer Wire Insulation
o Corona Dope
High Voltage Insulatldn
. R ‘ : High Voltage Putty S
Select and’ properly use sealing, Epoxy , 2 hrs.
bonding and potting materials.. Slllcone Pottlng Compound
1/2 hr.

Select and properly use c1rcu1t-

coolants.
N v?

"Clrcult Freeze (aerosol)
X N




Cleaners and Lubricants
L.25 B

’

©

SUGGESTED -PROCEDURE: .
" ''1. The instructor should have examples. for inspectidn and Videnvt_:i'fi(:atiion.'

.

o -
-_.6/_1/‘7»5_ P




'NOTES: 1.

TITLE: BLOCK

Electronic Troubleshooting II S
-

This block should- be preceded by Block 0 20. a.

" EDUCATIONAL

- REFERENCES: 1.

: troubleshootlng proceduresL

0.20.b

2. The.lnstructor should select c1rcu1ts to treat from 1ist as in

Block 0.18. - .

.Lemons, Wayne.

Elements of Radlo Se v1c1nz..

2. Lemons, Wayne.

s

Learn Electronlcs Through Troubleshootlng.

: Locate faulty components in elec-.-

tronic circuits following: loglcal

:ARemove faulty COmponent,“secure';
V'replacement ‘and Lnstall replace-~
"ment or substltute. :

Electronic Circuits
* Rectifiers :
Filters .
D1fferent1ators/Integrators
Tuned Circuits. '
Power Supplies
‘Regulators
Voltage Doublers '
Amplifiers .
Oscillators and Mult1v1brators
Limiters and Cllppers
Clampers :
Triggers S
Detectors and Demodulators
Modulators
Mixers
Bridges -
Sync Clrcu1tS'f
Logic. Circuits -
Sweep Circuits
M1scellaneous Circuits
Troubleshootlng
-’Isolatlon of Fault to Clncult
or Module (Block 0.20.a) .
Visual Inspectlon ‘ :
_vSmoke .
Heat ‘ )
- . Voltage Measurements -
~2
Resistance Measurements'
Signal Tracing .. -
Waveform Checking

+* Tube and Transistor CheCk}ng‘ '

' Component Substitution -

. ..Use of Freeze Sprays...'
- “Use of Heat: Gun

Use of Cleaners o ;}igf45

’ Desolderlng
’_Sources of- Replacement

Substitite Components
Solderlng lvfli)

3-38

;

Current Measurements =~ % |-

| ~GE1\IERAL, OBJECTIVE AND TOPICAL o‘UTLINE L . L
. UPON COMPLETTON OF THIS RECOMMENDED TOPICAL- - RECOMMENDED
BLOCK THE STUDENT WILL:. OUTLINE ' _TIME: _
‘Define the function of each com= Review. of Block 0.17 (Functlons - 4 hrs..
-ponent . in typical electronlc C of Components) o S . ,
circuits. - e “}Internal Operation of Typlcal 20 hrs..

lZ,ﬁrs;l'

%
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SUGGESTED PROCEDURES: e ' : , : .
Co . P S : L
1. The instructor should. have stock of bugged circuits for students to
begin troubleshootlng. Later in sequence faulty units-'can be sollc1ted S
for student repalr. SR . _ “ , sl o
o s : [ v c ’ ‘ i ' E . “M
2. 5Use media materlals as 11sted 1n EIA - Electronlcs Multl-Medla Handbook. o
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R L o T \EDUCATIONAL .
TITLE ;. ' Hand Tools and Hardware T - N ) _ BLOCK . 0.13, a

.t -y N . j (
%w NOTES: 1. For the electrician, some of these tools may need ‘to be sk1pped
" ' w such as-wire wrapper, r1veters, and al1gnment tools. ' e e
.2, This block should 1nclude sharpen1ng and dressing of tools when
M apﬁlxcahle.,.w”“mttw_ . i . _ . _
. o Y
N Hand tools is 1ntended to. include’ electr1c and pneumatlc tools g
v as needed, . = - _4;» : - . .
S - RN . e . Lt ot ‘ o 12 ’
+ . REFERENCES: 1.' Duarte, Salvador R., and Duarte; R, L. Electronics‘Assemblya )
¢ e T and .Fabrication. : . o L p
o : 2. R1tch1e, GeOrge L. Electronics Construction’Techniques.
~;f¢~3 GENERAL OBJECTIVE Demonstrate prof1c1ency Wlth ‘common hand tools by 2' :
T N . oo ..selectlng, properly using, and car1ng for the tools Lo
. . "-needed in performlng typ1cal jobs.. . = '
% s . - ¢
. “»SPECIFIC OBJECTIVE AND TOPICAL OUTLINE
- UPON COMPLETION'OF THIS - - : f . RECOMMENDED TOPICAL -~  _.RECOMMENDED'
. .. BLOCK, THE STUDENT WILL ';~' . OUTLINE:: U TIME
- B . . . - s\ . v'
Properly use common. hand tools .in |Screwdrivers .~ -1 8hrs..
the assembly disassembly of elec- Types ) R L
- ‘tronic, electrical and electro- I Standard Blade S B e
. mechanical equlpment. 9 \ - Phillips =~ = = o R
‘ . - S Gross-Head . .
( : A . - § Screw Holding, etc. ' _
— - .|Nut Drivers: i ' \ (.
. _ o , T _ © |Pliers LT 3
ol - ' ) ‘ 1 'Longnoseuv o Ty
: * Cugved Nose S
. ~ ' Sl1p-J01nt I .
) : Gas
Feo L - : | - .Side. Cutters ‘
. a et : Fuse and Tube Pullers
) : - b 2.1 Vise Grip .
- S Wrenches. L : . _ .
. o s : L ’ Box End : _ I L S
< ~ - |. Open End L . .
L : S B _ .Sockets - . : ST
- . : e | Adjustable o
o ) . o " |Riveters . ‘ : . . ,
' : L Chisels -~ = = - R
o o o, - |Torque Wrench e - RS e
co ' . » Levels S o i -
N - Properly use common hand tools in |Saws ™ ~ I ' B - 8 hrs.
"- the construction and modification .| |/ Hacksaw ' . ' :
- of electronic, electricalsand  ° ' Sabre Saw A
e .. electromechanical hardware systems.|'  Hole Saw ) . -
. . T A . : . ) ’ . lzrills . '- : ‘." d
" T ' - ", | Electric .’ E ‘
. e : Hand, N .
_ o ’ . Rotary Impact
QL ‘ : p ' ST A
FRIC e gAY




: BLOCK THE STUDENT WILL' S o OUTLINE: L TIME: A
” . * |Punches . R v
. : Socket 7 . o 7
o ‘ Knockout ‘ /
.| Center R
. - /
: Hammers , N
LT s Files i b
g i |Rules and Layout Tools . : T
: ‘Nibblers and Snips. ! )
: Taps and Dies . ! -
: . Vises - . ! .
- Y . . |Clamps .. =~ :
- Wire Str1pp4r , .
. -+ |Knives B < -
. ° ) {Crimpexs B Lo
. - : Wire Wrap ers :
. Identlfy ‘common screw 51zgs and .. |Screws . 8 hrs.
types. ' Types Lt
- o Sheetmetal ‘ ’
. . Machine .
v , .Threads "~ .
o N ; Sizes - . :
. ; - . ) \ o
s 1', S . ’

[c

Hand Tools and Hardware I
%0.13. a

. -

-

UPON COMPLETION OF “THIS

- -

' RECOMMENDED TOPICAL .,

* RECOMMENDED /

k}
.

SUGGESTED PROCEDURE

Use medla materlals as 1lsted in EIA - Electronlcs Multl-Medla Handbook

,i..
Irv1ng W. Larson, ed )
2. Show p1ctures, slldes, etc. of dlfferent tools.
. s /‘;
l' ’ a
a X ) ,’ -
v ‘ R
. . o
| a3
S ' 3-41
6/1/75. : : ' .
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r ot . .7 EDUCATIONAL N
TITLE _Tools III (Electronic) (.. BLOCK. .- _0.13.¢c
NOTES: 1. Some offthese tools may be ‘used by the electrician. v

% 2, The usage of these tools can best be illustrated when teachlng .

. the skllls whlch requ1re them.' _ . o ’
T e S | DS
_3 Time. does not 1nc1ude student ‘usage. R ),,f, P
REFERENCES théhle, George'L Electron1¢s Constructlon Technlgues. ‘ 'ﬁ=' S
} .
! GENERAL»OBJECTIVE Select and use the correct electron1cs hand and power ;>.-
C tools, o e e . D
SPECIFIC OBJECTIVES AND TOPICAL OUTLINE LTy o
l. . . ... . . - ° v .7
> UPON COMPLETION OF THIS RECOMMENDED TOPICAL RECOMMENDED .
BLOCK, THE ‘STUDENT WILL:: o OUTLINE: - . " TIME: .
Properly use common ‘hand tools in ere Strlppers : ‘_' 3 _' :_l hr. l
 making electrical connections. |Knives A,’ R DR
. ' I Crimpers X
e , o “'/. : 'O'ere Wrappers . - :
Select nd ‘use spec1alxzed tools‘ ’ : 2 hrs.
‘used i ctrical," electronlc . v ) : [
equipmenf maintenance, and repalr,”A' . K ; e
4 . f .
. _'7 - . " N . ] f’
- |Tap Head Cleaners o A
’[ - |Test Clips . 3 i
s ,Grommets o . {2 hrs. f.
: Standoff}. . | : }
Rubber Feet ‘ o -
: Terminals, - - o ;
" " |Terminal Strips ¢ !
Silicore’ Compounds . " ‘
- Potting L
_ Adhesive - . I
. \ : . ‘Greases - ' '
. . “|Knobs = ‘ ;
. Plugs,: Jacks and B1nd1ng Posts
N o . CoaX1al ConnectPrs\ N , N
~ . Pr1nted Circuit" Conneqtors U : 2
. , | icd AVOTS - .
o . & .j
o : - 342 8D . : |
RIC . [ S R .




) Tools III (Electi'onlc) | T ew .
e ‘13 c o . ' . CE. ST ' \‘ o b ' -,. ' bl o .1"\: " . ‘ ' ‘_5:;" . -' ]
. P o L N .- '.’.. . . o o
° \' ' - . g %
; - -
“ l Ll ‘ ' * l ' . : ":‘- n
- ’ ’ l ’ .' ' ° " ~ - .
' . X Tt .‘
" T . - - : : : . .
| : . . . ' i
‘\’ - ° . M . Al N . Al 19 * 'o_ .
a’ - N / v ‘:, . - \.
.“ . ‘. ) ) ’~; \ .
v 'SUGGESTED PROCEDURE . _'q~ . T o
. o : ‘, , - v T - Lo - ] )
' l‘.?.Us,e 1llustrat10ns to show the physmal charaet;erlstlcs of the tool\
- . / -
20 Use the tools w'hen demonstratlng the appllcable sk:Llls. IR L -
‘3.. Use electronlc Earts catalogs. Typical catalogs are: o ol
: o Newark Electronics, bhlcago, Fllinois . AR '
o . All;ed Electronlcs, Elgln, Illlnpls _ ot A L /'
R 1 . : ‘o 5o . [
o4, Use media mater:Lals as llsted in’ EIA -,;Elegtron1c§ Multl-MedJ.a ’Handbook. - :

) Irvlng W. Lars on 1y ed. t - W, o
. A . . Y ° »
. o N ° -
. - LRI : > - j
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: S _ S o .~ - \ e EDUCATIONAL
R V,I;ILE;; "*Soldering Skills a '__‘_ B - S . BLOCK . 0.50
_ 'ﬂNOTES This block can be placed just- about anywhere in an educational .
R 71;;”" _sequence so long as it proceeds any construction or repair R
S activities o : ~ o

o - S .._‘ ] ‘_ ~.".‘1§. .
_f'REFERENCES ’Iii Hérridk~ Clyde. Assembly Techniques. =
» _ .'2;? Itlinois Bell Film Library oldérihg ' .
e o 3 Solder --'It s Fundamentals and)Usage ’ oo .

?,GENERAL OBJECTIVE Pr0perly 1nstall and remove electrical/electronic
; . components employing suitable soldering equipment of

L | - ‘,' and techniques. .

PR

.SPECIFIC OBJECTIVE AND TOPICAL OUTLINE

“. ! s . . .
. 9 . - . L -

UPON COMPLETION OF THIS o ; RECOMMENDED TOPICAL s }RECOMMENDED
i BLOCK, THE STUDENT WILL' i O 5 OUTLINE R TIME
" s Describe the purposes and charac-_ Mechanical Support of Components _ 2 hrs;
"% teristics of the proper Solder’  |Minimal Resistance < I
.o Joint RN : Lo Appearance o -
B E e Smooth. '~ ', . U £
w -2 1 shiny -l
R - . .« | Proper Amount of Solder"?, - K
S o ,  |Soldering Standards - _ 2 hrs.
T _ ot S .Industry o : o
. e S ' 1 MiTlitary - S s

- Use wire strippers, knives, and B $lasticTCoveredeire' S ' 6 hrs.

, side cutters to strip 1nsulation - {Cloth Covered Wires . B E C
from typical wires and cables ' * |Solid Conductor Wires’ ! .
without nicking the conductor Stranded Conductors A
_ < : ~ |Co-axial Cables o e

. Properly tin.conductqrs and 4 'Application of Hgat e . 1 hr.
terminals to* assure. perfect Application of Solders '~ '~ | -

. solder Joint e . o - . )
Connect and_wrap leads and ter-  |Wrapping . . : , 2 hrs.
minals . to provide sufficient. - . |Grimping, . = ,1*-0‘ SRR

- mechanical support ‘to compqnents . |Wire Wrap - . _—
to be mounted oo B R o .

. Select the right soldering iron' ' Sufficient Heat and Dangers of . ‘| 2 hrs.’

. “ for typical soldering jobs in’ . . | Overheating v . R
.+ electrical-electronic systems. . Wattage = - .9 T R
o v -ﬂ L , R Heavy Soldering S
— S o ] . Soldering to Terminals: =~ .
T R . o Soldering to PC Boards T R
e ,“ . .+ . |Care and: Dressing of Soldering | 1 hr.
, . o Tips . -, . . L
. Select the proper solder and - |Ratios of Solder - ) e -1 hr.
N fluxes for given soldering task.  |Types of Flux -
oL - L v " |Functions. .of Flux '
: N : ' Cleaners
: . _fl(yﬂ_v s

S N B




Lo ‘ o

$older1ng Skllls »i“'f__fu“.

0.50 .° L

. !\v . ’ - - - L ] S
UPON COMPLETION OF THIS - .. RECOMMENDED TOPICAL . RECOMMENDED  °
_BLOCK,.. THE _STUDENT WILL: ¢ ' OUTLINE: ' 1
Properly app%y heat, .flux, and . Appllcatlon of Heat 'to Lead ' 4 hrs.-
~solder-to- £p7m perfect solder Solder Flow = . : -
JOlnt. | . L Holding Components : . °
' - "Heat’ Sinks =
R Cooling ~ _ . o .
Unsoldér components from hand~ {Application of Heat 2 hrs.
wired as well as- printed circuits |Dangers of Over-Heating L
- without damage to c1rcu1t or- Avoidance of Splatter .
c1rcuit components. : - Technlques of Solder Removal »
. . oL Braid 7
» : 'v_t\§\SoldervSuckersv L
T N Use. of Soda Straw D
Identify special techniques of ' Grounded Tip Lrons , -

soldering- encountered in elec-
trical/electronic systems, *

SUG&'&TED PROCEDURE

e Dip. Soldering

Variable Heat Ironms -
Soldering Large Gauge Wire
Solder Forms

4 ' N

~|Soldering’ Compounds .

Solder Wave ‘Baths'

-

1. 1For this block, it jis recommended that the 1nstructor obtain. .scrap components,
' PC. boards«;texmlnal strips, wires, etc.y dvailable at minimal cost as scrap
. from sources such as local industry, surplus.outlets, etc.

V- solderlng is to be done. -

<

<

2. 7TUse media materlals as listed 1n EIA - Electronlcs Multl-Medla Handb ok.

Irv1ng W. Larson, ed.
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These can then be
mounted so as to provide a wide range of typ1ca1 condltions under whlch
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.
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. ' ;TITLE: Bre_dboard and Prototvne Constru tlon OCK 0. 29
§0TES:' It may be, due to. cost and, time cons1deratlons that muc ‘of the sheet’ ’
RE metal. work in this block must be eliminated. It is, howpver, important - L

 REFERENCES ;

» struction of PC boards.’
~and materials costs. -

N 7’1,.~
"~ and Fabrication.

-2, ' Ritchie, George L.

GENERAL OBJECTIVE"

.

'\_ .“_',

Duarte, Salvador R. and Duarte, R. L

¢ s
.. BN ; >

e e " . that the" student ‘have experlence in theé Iayout preparat'On, and con-
: ‘ These can be made with a mlnrmu ofrequlpment‘--

-Electron cs-AssembIz

: 1ectron1cs Construction Technigues; .

SPECIFIC OBJECTIVE AND TOPICAL OUTLINE

UPON COMPLETION or THIS
BLOCK, THE STUDENT WILL

 RECOMMENDED TOPICAL o
OUTLINE : 3

Breadboard and construct prototype c1rcu1ts from sketches
schematlc ‘diagrams, -and blueprints, u51ng conventlonal
materials, technlques and components.' : . :

»
.
o

TIME:

RECOMMENDED ,

Describe the various breadboard1ng~

systems empLoyed,by,industry.

Layout sheet-metal chassis follow-

ing conventional methods and pro--

T cedures. c

1

Construct sheet metal chassis and

smount parts following Conventlona1A

techniques.’
.

L3

Wife chassis. and components follow-

1ng standard practlces.-'

0

)
Breadboarding.Sysfems

. Vector Board =

Chassis Types _ﬁ}” .

Chassis Layout &= |~
‘Component Locatlon

: tion W .
. Shielding *»;?_;
- Bend Allowancesfff .
@hass1s Constructloh and: Parts~
* Mounting ' :

Cutting .
Bending = *°
Spot Welding
‘Fasteners
* Nibbling
Riveting i
.Hole Punchlng
Heat Sinking
- Socket Mountlng ,
“PC Boargd: Mount1n§ Technlques
Vertical
Horizontal
Rack o
Shock. Mountlng;h/
erlng Techniques %"
Lead Dress
Terminal Strlps
Cable Laclng
Wire Wrapping> , *~
- Harness Condéructlon
Flat Cable ; :

F

. I

34-4"6 '

: Commercial Sysflems 'f*lr;ﬂ
. PC Boards with {Pads o
. Cardboaxrd == . SRR

Allowances‘for ﬂéat Diss1pa-:]

o

s

2 hrs)

“}° 10 hrs.’

'3 his.

p—

,_74 hre..'b'




":

H:tmquBreadboard and Prototype Constructlon
"029 .

t

i

UPON COMPLETION OF THIS _ RECOMMENDED TOPICAL o . RECOMME NDED
BLOCK, THE STUDENT WILL: . . OUTLINE: . TIME:
TLayout and/‘onstruct pr1nted cir- |Printed Circuit Techniques ~ . E 18»hrs.
" cuit boards, using 2 minimum of — | = Typesof Boards
space and following standard, pro- . Methods of Production
cedures. and techn1ques. . : . ‘Taping .
- } . Photographic
. . - . . o ',. Res:r.;st
' ‘ ' "Silk Screen v .
Layout of C1rcuit Routlng o
: L . : C "« - Etching
( O o . s Drilling.
' o . Component Mountlng
_Lafout and construct contr01 panels Control Panel Layout
following standard methods. o ' .

'"Prepare a bill of materials and B »Materials Sources
obtain needed parts. . _:f Electronic’Parts Houses

SUGGESTED PROCEDURE :'

1. . If cost is a considerati 1n the implementation of this block the instructor
is reminded of the availa lity of stick-on etch resistant tape, and that
cleaning and etching of boayds can be done in flat cake pans. This allows for'_
the productlon of PC boards ‘a mlnimum cost per unit. S

Use media materials as llste\ in EIA - Electronlcs Multi-Medla Handbook.
Irving W. Larson, ed

EC. 6/1/75




. | o Y, .+ EDUCATIONAL * .-
| :H?ITLEi ' Electronlc AssemblyﬁSkllls 4 o _ BLOCK - Q.79 ¥
, - NOTES: oThis block shohld be preceded by ‘Blocks O. 29 an& 0 50 T "1.5 _ _ |
. REFERENCES:/ 1. Duarte, Salvador. R. - apnd Duarte, R L, Electronics Assg ly oo
. ' .+~ and Fabrication. g e
KO S 24 ,Oregon'State Board ofrEducatlon. Electr1c1tv-E1ectron1cs . _
‘ . . ' QOccupational Cluster’ Guide: - - : o Tt
03, thchle ‘George L. Electronlcs Construct1on Technlques. o S
] . - ) - . PAN ) " . -}7
GENERABfQBJEC&IVE’ Perform those~sk111s riecessary to properly asSemble' v
' ' A electronlc equlpment systems., _ S A - :
Lo = Y ) v v C N ., B . .
{ ’ 1&"SPECIFIC OBJECTIVES AND TOPICAL OUTLINE o . ST coom et :
‘v‘.; UPON COMPLETION OF THIS e '~ . RECOMMENDED TOPICAL Co RECOMMENDED" = °
w § ___BLOCK, THE STUDENT WiLh: " | OUTLINE: - - . TIME: »
' »”R_Construct assemblies from pictoriai‘Prlﬁﬁed Circuit Boards f A_{ . ?/hrs,
diagrams or Sample unit., . ' | Single Sided RS S S R
" . Double Sided - . S B I
. iy . : . Baby Boards. *‘v- e ' .
- Usé production line test jigs. ' 1Jigs - - oo - 2 hrs,
: IR N Types - = = ' N
N o0, - Wl s | Usage | - I | B
Use automatic component ‘insertion , | Insertion’ Machlnes EE 1 -2 hrs.
machines. - R v Automatic fj_ ' v : - ‘
, ' o v T - Semi-Automatic’ = ' R Y .
% - - Use automatic soldering machines. Solderlng Mach1nes o < 2 hrs.. .
: . R o ' - Automatic ' C S
- v . ’ , - L Soml-Automatic 5 v L -
Prepare-and lace cables. .5 |Harness Diagrams’ . | - "2'hrs; :
N - Harness Jigs =~~~ - ..., |} : " -
: : - . |Lacing Cable .’ . T N .
‘; Q:' 'g"‘ﬁ’ k.: 7 ‘
. 0 Ea L
. : ; _ %
) . i s v .
» * ‘ ’ “v’ ’ '}5;
- ' ° S Ve g o K - o . ¢ . '~”
- Vd ! ; o
Y : o ) ,
. B - | 348 AO3 K
o ., S L . . o RE -
[} " . -‘0 -
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Electronic Assembly Skll%s

Use media materials as 11ste

Irving W, Larson, gd




©or shop actlvities as’ performed Dated Pagesf' -~

‘REFERENCES" Pauley, Stephen.' Techn1ca1 Report Writlng Todaz.:pir.ﬁw .

IS . . R St :
3 . . ] - SRR Pl . B y » ©
\ o : . 6" _ : : - Materials Used. :

e ' ST ' ' Totals

“experiments’, products, design, Process Descriptions. -

etc,, following accepted forms.: .. |Technical Directlons and Pw\

’ o . - e cedures : <
Keep. complete and proper logs on Log Entries - ' .
equipment, making appropriate FCC Rules ‘and Regulati np
entries when necessary, includlng-. Form of Entries
broadcast, public safety and .. = | When to Make Entries
commercial radio installations.” .| Who May Make’Entries

: . AL " .Gorrection to Entries’

= e , EDUCATIONAL e el

-

o.é

'TITLE: __ Logs andRepdrts . T - © BLOCK
NOTES: The 1nstructor should choose which’ sectlon of thlS bloek is app11cab1e Lo

_ ‘' to the occupation being covered For example, the broadcast englneen~--
' " may rieed only the mater1a1 on F. C C logs. R :

-
-

GENERAL OBJECTIVE Keep clear, conc1se records of work performed and
L. communicate this 1nformation to others uslng con*
’ . ventlonal methods and form. < : W

kol . 4

SPECIFIC OBJECTIVES AND TOPICAL OUTLINE'

'UBON COMPLETION OF THIS f, R RECOMMENDED TOPICAL |
' BLOCK, THE STUDENT WILL: . " outLme: .

Keep accurate records .of 1aboratory Lab Notebook ‘[_-, S **f»

. . » Entries
) ‘ ‘ L e - f, Statement . of Iﬂtentlons
IR ot N D1agrams
L : o) -Curves, Data, Specs, Etg.\

e . S : 1 Observed Data -

e e .- Effect of Modificatlons -
' - SR " Calculations : P
SRR Results and Conc1u51onq '
Job Sheets “ .

Time In and’Out '
Work Done N

v .

t

e e . Cost of Materials
o : : . Rates on Time

Communlcate technical. 1nformation Techn1ca1 Reports
by wrltlng technical teports on . Spec1f1cation Sheets

@ w g

FrIllng.of Logs -

,‘})




i-:\ SR Logs and Reports e —
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';’.'SUGGESTED PROCEDURE I e ". o

1, 'Use worksheets, tlme cards and OSHA~ forms such as those 1nc1uded 1n the o

- »
.
-
o .
[

2. Use medla mater:.als as 11sted in EIA - Electron:.cs Multl-Medla ﬂan&book. » '
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S o .~ . EDUCATIONAL.
TITLE: AC Motors and Alternators - _ R ’BLOCK ' \1,18\:'

s i

NOTES : This block is 1ntended to cover s&ngle\and three phase-motors and _.
‘ ' aIternators.' ” . : , — -
P 0 L

l. Adams, James 'E. .Electrical Principles and Practices.
2. Allis Chalmers.- A Guide to Care of Electrical Motors.
3. ‘McIntyre, R. L.  Electric Motor Contrel ‘Fundamentals .
4. Richtér, Herbert P. - .Practical Electrical erlng '

* M Residential, Farm and Industrial. ‘

" 5. . Rosenbergy Robert. Electrical Motor Repaif. :
”QE;. State of, Malne Department of Educatlon.- Industrlal

R lectrlcity Curriculum Manual.

b

REFERENCES s

Ny
*

_GENERAL~OBJECTIVE. Install ~remove, ‘connect and perform‘mlnor repalrs on AC
T A _motors" and alternators.i L S SR
'l-'SPEGIFIC OBJECTIVES AND TOPICAL OUTLINE ; |

UPON COMPLETION 'OF THIS " ,. RECOMMENDED ;I:OPICAL o RECOMMENDED if‘
_BLOCK, THE STUDENT WiLk:- o0 Co 0 i 0 OUTLINE: | [ - ,‘ S CTIME: -

K State the pr1nc1ples ‘and” sketch Types of AC Machlnes“ ;7J3Q R ;j16hhrs;.a o
_the. Clrcu1ts for the dlfferent' -,,_ PS. e o B

.. Capacitor .
’ h5 Polyphasew

"-,Dohase motors in, aécordance with
: i‘.blueprmts or. name Platﬁs- i
"Rever§e a motor by changlng the
'leads. j4 R ) -q* g

Test a. motor for shorts and Cre
grounds._ I S u*'”? GroWler Rl
‘ B ORIV R (¢ SR
:Check and.replaceumotor = |Motor. Capac1tors
capacitors. = : R Uses Y
S S ' g Running .

- Starting.
Types BN
Electrolytlc

‘Dry..
Voltage Ratlng
. Capac1tance Rating
.“Check and change centr1f1cal , Centrifical: watches';"f
v"sw1tches. . LT Type'i ' o
T ' Ratlngs .

wCheck, clean and replace brushes. :uCommutator -and Brushes

-

Lubricationl_ :
Aligoment

3-52

'Check bear1ngs.'
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Aruitoxt provided by Eic:

SUGGESTED PROCEDURES
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. or other typ1ca1 manufacturers.‘
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Plctures of typlcal motors and 1nsta11atlons would be useful

B

Use 111ustratlons from references #2 #3 and #4 and equipment catalogs.‘
aofrom General Electrlc, Westipghouse, Emerqpn,*p%gton and AlllS Chalmers’ -

rfAs$emb1e and d1sassemble an AC motor. e B 1": j ﬂ- ,.'ﬁb

Use media materlals as\llsted in EIA - Electronics Multl-Medla Handbook..

-ﬁIrv1ng W. Larsony ed
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o - EDUCAT IONAL

<,  TITLE: ___ Motor Repair and Overhaul . BLOCR  _ I.23.«
'NOTES: 1. The scope of this block is all rotating devices up to 100 h.p. or = .-
R as handling capabilities will allow,.i.e.; machines requlrrpg
' - ° “special handling equxpment should’ not be covered. - , o
. ) Q‘
R 2. This block can be'done in conJunctlon with Block I. 12 and I.13.
REFERENCES: 1. 'Adams, James E Electrlcal Pr1nc1p1es and Practices.
g 2% A Guide to the Care of Electrical Motors. -
- 3. Anderson, Edwin P.  Electric Motor Guide. . S,
. : 4. Lytel, Allan H.” ABC's of Electric Motors and Generators. ' o
~ ' .~ 5. Mages, Loren J. Electric Generatr;gﬁSvstéms. o
- ' 6.” Rosenbérg, Robert. Electric Motor Repai S ' S
1. ‘Schweitzer. Fractional Horsepower-Motors and Repair. , .
. 8(,'Smeaton, Robert. Motor Applicatlon and Malntenance Handbook. ) R

GENERAL OBJECTIVE Overhaul rebuild and- repalr rotatlng electr1ca1 deV1ces.

'
<
»

| SPECIFIC OBJECTIVE AND TOPICAL OUTLINE. i j‘-; - R . ,
[} . . ‘\ ) . . . ..

© UPON COMPLETION OF THIS . . RECOMMENDED TOPICAL + RECOMMENDED .
:BLOCK, THE STUDENT WILL: L x& OUTLINE:. : P ;EIME: : -
Check, lubrlcate(and/or replace |Bearings i - S 2 hrs.
bearings. ¢ , ' - : Roll - ' . , B E
. T ' 1 Sleeve . * '
cL - Coe o, _ Ball . . N :
LR T - [Rotor Shafts S o o0
LR ' ) _ o . . - |End Plates ; S o : .
: e .. © " jLubricants - ' . N
o . | oits, o . 4
o ‘ ) : Greases‘.i
-~ . - Method of Applylng 0il or
. . S : . Grease : o . ' .
‘Replace Brushes.. -~ -~ Brushes S , ‘ 2 hrs.
. . ' : o Function ' ' :
' ' ' o ‘Motors That Use Brushes -
L - Grades
- = - Sizes .
- . Shades
: 3 . ' ' Material .
" Replace or adjust centr1fuga1 - |Centrifugal Sw1tches o ; 2 ‘hrs,
w1tches. o " Function °
: Motors That Use Switches
Sizes ‘ .
. - Types . ‘ _ . o,
" Ratings
Locgtion
‘ Rew1nd stator, rotor and fleld " |See Reference #6, Electrlc Motor 8 hrs.
‘ w1nd1ngs. : _ Repair o

-
-

-

\

-

\ ' - : . .
Test pole-piece‘polarities. o Pole Piece Polarities : ' 1 hr.
L o Function L
‘Types of Tests ' - :

-




el
PN

.

»

L)

‘ RECOMMENDED TOPICAL
WTTBLOCK THE STUDENT WILL: . OUTLINE TIME:
Balance rotors and reassemble'motor Béarings 4 hrs.
. with properyend 1oad1ng or end End Plates o
play o L. . - , e
Wy T ' . B . o
Test windings, components and con-. Vlsual Inspectlon . 2 hts.
nectlons fox shorts, grounds and Resistance Readings -
opens. Test: Points R
. | ©Ohms _ T
, . - . . | Intermittant "~ '
Replace defective parts-‘such as Wire: L l. 4 hrs.
wire, capacitors, connectors and - Types I .
cables. o : ‘Coils T -
s ' i Insulation =, ' s
VT . s " - Mounting . e 8
‘ e * - ‘[Capacitors A N - ii ‘
B | ' Type’ I e
- Sl Their T L e
- - Electroyltlc o B A
o - " Function s R BN P
Repair and adjust small motors. * |Small Motors 2 © =7 | ¥Fhrs,
i - - Types - . ‘- 3 ﬂ%"l* o
S . Vibrating . S s L
- % ky ‘ Printed Clrcu1t < '
cey T . Stepplng SR ’ e
S L A : s ‘Unlversal sl R . e
Use motor test equipAent and’tools |Growler ' et 4 hrs,
listed in the outline. - . : ~ Internal . ' .
g ? _ .External . .
.ot |Test Light R |
Coil Winders N
. Compass
! ) JUndercutter .
$ w £
SUGGESTED' PROCEDURE : “ *
1, Obtaln and use faulty motors for the students to practlce thelr trouble-
' shodéting technlques. .
2. Use motors to»demonstrate repairing and lubricatdng techniqués.b' - &
' ; k3 ik
3. Use media materials as llsted in EIA - Electronics Multl-Media Handbook ;Z’
' IrV1ng W. Larson, ed. : : )
ACKNOWI_.EDGEMENTS:

Motor Repairkand Overhaul

1.23

" UPON COMPLETTION OF THIS

RECOMMENDED

- Doran Hershborger, General Electrio, DeKalb, Illinois.
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Lo, S T . EDycATTONAL -
 TITLE; Audio-Visual Skills . ; S . .IBLOCK _0.23 . -
.- NOTES: Materlal 1n thlS block should be augmented w1th work on aud10-v1sualf

: 'equlpment in the school o s . »1‘ : A .

. * R B ST L et .‘

'fﬁEFERENCES: 1. 'Brown Lew1s Hacleroad. -Avw{nstraee%e&w_uMeé&awaﬂdeethedewm=d«~ L
. 2. Manufacturer s Equlpment Manuals and Instruction Books. L T

» . '3, Middleton, Robert G.  Tape Recorder Servicing Gu1de. e,
‘ 4, ° Oates, Stanton,C. Audio Visual Equipment. . ' S e
5., Pula,-Fred J.: é@pllcatlon and Operatlon of Aud10v1sua1 o -
.Equlpment in Edncatlon. ! .- S -
6.,. Wyman, Richard. ; Mediaware: Selection, Operation. MaintenanCe. :
. . 3 AR ; _ , 3 . ) B \
' _SPECIFIC OBJECTIVES AND TOPICAL QUTLINE: u el v_
C- -~ - ' : T ' . . oy B * . . ;
UPON COMPLETION OF THIS S RECOMMENDED TOPICAL . 'RECOMMENDED
- BLOCK THE STUDENT WILL: ° . -+ OUTLINE: ' ' JIME: j
Install permanent }nd temporary  |Codes « T o ~ | 2 hrse -
sound and video systems. , . ' ~ PublicsRooms ’ .
I ' . Auditoriums ' :
. . Stages” St N3
) P . |Open Wire Technlques AN
. o T ) .+ *lEncwgsed Wire: Techniques: - o i
L . o Compofent Placement. .| 4 hrs.
/ e ' icdgophones  +° N X
' : - N R «} Speakers - v '
: \V‘ N S e Control Boards L W
\ [T A S s _— ‘Amplifiers s R PR R
\ . e , _ o Patch Beards S ok .o
R ot B o - |- Acoustics e o DY
—— o ~_ <. ’|cable Preparation ., | <. LThr,
. = 1 - o _- | o | Patch' Cords o \ S
e o T Audlo Cable. - LY A
‘ ~ ‘ o : Control Wires N L :
.f. . \ . ' ‘Connectors and Termlnals ,f*&:,_,
- Properly interconnect equipment “|Termination - o wr o |+2 hrs.
Do B . - |Grounding e o 1 :

' - o ‘ : " |Impedance Match1ng , R
Mix [P, A; music ‘and projector sys- |Timing. - o . "I 4 hres. . S
tems to provide- desired multi- Tape Control ' B B Ca
media effect. - .. -] Cues- - . EEIRN R

. . . . ¢ |-v*Fading o ‘";;"".’ﬁf, oo

I A _ T Automatlc Projector Control IR .

T ° ~ |Special Effécts
. " o _ o Lighting I
.*" Troubleshoot electronics, elec- Audio-Visual Equlpmenb | 16 hrs.-
— tric, and electromechanical * - Phonographs R b

- equipment to locate fault and Projectors’ o : T L
replace or repair., 1 i Tape Machines. ’ o

: : ' o Recorders

TV Monitors

» S : L . .Cameras : .

e . ~, |Video Tape Machlnes- o

i S b 7 ) " ‘fl{‘ " ) l N
3-56 . ‘
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o ;) s e o ' EDUCATIONAL .
- TITLE: . Audip Jystems. - .+ ' BLOCGK 0.22

-

'NOIES: Tlme as,recommended herein does not 1nc1ude practical experlence as
o outlined in thé suggested procedures

FREFERENCES. 1. Brown, Lew1 Hacleroad AV Apstfﬁgtzdaf\\ﬁedla and Methods .-
o , . 2. Nisbett, Alec. The Technlqﬁ/'of the Sound Studio-for Radio,
- 1[‘ ' » Telev151on,and Fllm. . ‘ _ . ‘\\\\

£ i : : o, ' ) .
14

'GENERAL OBJECTIVE : Install, operate and ma1nta1n theatre (11ve) aud1o systems.

SPECIFIC OBJECTIVE AND TOPICAL OUTLINE: . ; ', R A,
s uPON COMPLETION OF THIS .° .. RECOMMENDED. TOPICAL' ~ REGOMMENDED .
. ___\BLOCK; THE STUDENT WIEL: OUILINE: . " . ' THME:

public rooms, auditoriums and - . _Fiked - ¢ ‘ S
stages. : o o . 'Portable o :
, o . S o Components'. _
S ot v . _ .~ ]%« Speakers - - .
' ' ' o ‘ 7 Microphones - } .
» : ! ' : ‘Amplifiers : -
- : c B I Patch Panels
’ ' ' Tape Recordérs.
Audio Cable

T D BRI .+ Conmtrol . . - o '
e - : . | — | . . RN

////1gsta11.audio sysfems in and on = [Audio SyStems : : - s 24 hrs.d

Location for: - #
Speakers
'~ | -7 Microphones
: | "~ Location ‘ I .
Place m1crophones and ‘speakers to " |Accoustics - . ' %44 hrs, .
avoid accoustic problems and to " Cross. Coupling < SRR
produce special.audio effects. ~ |,.:Feedback . S L
.. o.M« v |= Dead Spots - . . i o
C . e : I B Mixing >"”'” R A .
- -+ Install aud1o ‘system per speci- - [Installation - P 6 hrs. .
*\‘ ", fications and in.accordance w1th . Locatiof’™ : ' S
' ‘ gapp11cable codes.” .. - : ' Portable
v . : © 7 Fixed v
Patch Panel
Function
: M : . Wiring Diagtram ,
L K .7 . | Codes . _ T
. ’ T » 1" Electrical Wiring N
Match impedances of cable and = . |Impédance Matching - - lohr..
" components. = L Purpose : o ’
o B T Functionf . : S
.. <] Pads L - 1
Operate stage and auditorium audio |Control Room o o 10 hrs.
systems in accordance with script, Layout '
'manager and action cues. Assist - Control Panel _
in planning and ‘producing re-- Master - ' 1.
cording sessions for stage and Mixers ' S _
music production. . Patch Panel =~ . e 1
, ST e .. Recorders - S y
: : . - |Sound Cues ,f , © 2 hrs.
. : g 1  Script ' o
' Stage Manager .
L . on - .
" .o 3&?812t],- . ..1,.15 A A




-

' ,fl. Have the student wqu with or/for student sponsored theatre grOups.

-

' Audio.Systems .
- 0.22

'

.2f2' 'Practical or. hands-on experience is not included herein but would

: »be gained by worklng on a school production.: f

o

3. Use media materials as 11sted in EIA - Electronics Multi-Medla Handbook
., Irving W. Larson, ed. :

—

orrs b

Again it should be emphasized that the :student must" have'an . . - -
appreciatlon for the theatre and an understanding of stage plays.
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. o i , 4/ o _EDUCATIONAL
: . - TITILE: _Instruments and Measurements III . - BLOCK . 0.19.a

" NOIES: Instruments and Mbasurementz7(f'19‘a)'is a prerequisite to this block. -
) The .topics covered in this block might best be covered as needed

o value w1th maximum . accuracy

rather than as a block imn

e .
-

Instruments.

tself.

~ REFERENCES: 1. Manufadturer's struction Manuals
2. Tra1n1ng rand RjFralnlng, Inc.

LI

-

-

GENERAL OBJECTIVE_ Select, use properly, and care for 1nstruments and test

’

SPECIFIC OBJECTIVES AND TOP{CAL OUTLINE

~ RECOMMENDED TOPICAL |

1.

» equlpméﬁt used 1n troubleshootlng electron1c systems.

b}

Understandr;g and Us1ng Test .

x.

RECOMMENDED

character1st1cs of signal genera-
tors (both AF & RF), signal - . |

tracers, capacitor ‘checkers, trans-

“istor testers, logic probes and
test jigs and fixtures.

tron1c systems.

Identlfy bad. or leaky capacltors
,inducters, and detefmlne the1r

Properly use. speclal test Jlgs'and
fixtures in evaluating e1ectron1c
system components.

¢ )

Capabilities of Each
Accuracy _
Reading Scales
Sensitivity

Care of Instrugents

Logic Probes

: Capac1tor Chqckers
Brldges

r

Test Jigs and F1xtures

JExtender Boards .

Special Extender Cables
Soldering Fixtures

3-60 o . ARG

UPON COMPLETION OF THIS
BLOCK, THE STUDENT WILL - ) - QUTLINE: v+ TIME:
'Describe the salient features and Instrument Character1st1cs . ‘v4 hrs. .

. _ - ‘e Calibration . - . :
Apply and trace a s1gnal through  [Signal Generators Loy 2 hrs,
/- an electronic system with the »Audio_Frequency N . : -
equipment llsted . Radio Freéquency "
: /a ‘Syeep Generators
N A Determlne the cond1t10n of trans- |Transistor Testers ‘2 hrs.
// istors, vacuum tubes, and inte-  |Tube Testers ' 4 ,éé -
o %rated circuits found in elec-" IC Checkers ‘ﬁﬁi'f%%

L #




;L -
‘!*. Instruments and Measurements III C
0. 19 a \ .
= 4
. ‘~ . ﬁ'
- o )
» ¢ T -t . . : .
. . v ll * ‘“L “
< - 3 _ . o, ) | ‘? I
»SUGGESTED PROCEDURE o T S %
‘1. Use’ media materials as ].isted in EIA - Eleotronics Multi-Media Handbook ‘
Irvmg W, Larson, ed.’ o o . ‘ . ' —
. . ) @ i 3 . N
2. Use egquipment manuals. Typical manufacturers are: . AR ] S
S ~Henlett Packard, Palo Alto, California. T
*  Tektronix, Beaverton, Oregon. : AR . #
Sencore Inc., Soux Falls, South Dakota. . . . = ' o N
N » . i . i b N K]
. ? o
.

S : . 3=61 :
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GENERAL OBJECTIVE:

o . S .
o J’ :

_ EDUCATIONAL. - !

.\'Grob Beénard aﬂﬁ
. Lemons ayhe.

BLOCK '

0.27.a . -

'

ki

TITLE: R.F. Systems I
. "NOTES: . See troubleshootlng guldes in Appendlx for technlques.
REFERENCES : Klver, Mllton.

1
2

3. Shrader, Robert.
4

-~ Basic Hadio:

. Zbar, Paul B.

 AM and” FM broadcast

. SPECIFIC OBJECTIVE -AND TOPICAL OUTLINE:

*

¢« . UPON COMPLETION OF THIS
__BLOCK, THE STUDENT WILL:

T

- ~

RECOMMENDED TOPICAL
OUTLII\E

Appllcatlons of Electronics.
Transistor Radio Servicing Course. '
"Elecfronic Communijcations.- '

Theory and Servicing..

_RECOMMENDED

[}

_Operate,‘troubleshQQ;Sand a;ign'radzb receiver;; including;f -
- well as communicdtions equipment. o

Demonstrate his knowle@ge of radio

- receivers by constructing block

dlagrams of typical types showing
“the signal proce551ng performed
by each block

4

Tune and align AM, FM, FM-Stereo
and- communications: receivers..

:following stagdard procedures.

A1

Tune receivers. to antennas. -

Troubleshoot and allgn m1n1ature

- receivers .

AM Kecelvers* '
R.F. Amplifiers
.Tuplng Circuits
- Converters (Mixers) '
I.F. Amplifiers
Detectors- .
. Grid Leak
" Plate

. ?'._ Diode.

.~ Regenerative -
Ampllflers ‘

Receivers. -
‘R.F. Amplifiers’
- Tuning Circuits
' Converters
I:F. Amplifiers
‘Discriminators
.Ratio Detector
". Phase
- Slope ‘Detection
. -Tuning Indlcators

A,F.C, ;

FM Stereo (Multlplex)

-S,C.A.. (Store Cast)

c’%&e-Empha51s

‘De-Emphasis:

Audio Amps
Signal”Igjection
}Order of Tuning
}Adjusting AGC

Antenna Types
Tuning

Mobile Recelvers
Transceivers-
C.B. Units

3-62

[§
H

) _‘1\
o)

AvV.C.

___TIME:

20 hrs.

30 hrs.

.

-5 Hrs.

L1 hr.

5 hrs.




ESTED PROCEDURE

Use media materials as listed in EIA 4>E1ectron;ps Multi-Media Handbook..
. Irving W. Larson, ed. ‘ : ’ :

EKIC 6/1/75
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i _REFERENCES:

o ‘ . : S . EDUCATIONAL

TITLE: 3 fnstruments and Measurements v ”"‘ﬂ Tif' C N BLOCK 0.19.b

NOTES & Prerequ1s1te to th1s block are Blocks I 19 a, and O.lQ.a.

'l.' Lemons, Wayne. Trans1stor Radio Serv1c__g,Course.

, 2. Manufacturer s* Instruction Manuals. ) ST
3. Shrader, Robert L. Electronic Communication. R
4, Zbar Paul B. Bas1c Radlo" _Theory and Serv1c1ng L y

"GENERAL\OEJECTIVE: Select,'use properly and care for spec1allzed 1nstruments .

. used in checking allgnlng, and troubleshootlng radio L
frequency electronlc system! -

2 . . .
4t . .

 SPECIFIC OBJECTIVE AND TOPICAL OUTLINE | S I

UPON COMPLETION OF THIS L RECOMMENDED TOPICAL - RECOMMENDED
'BLOCK, THE STUDENT WILL: * " " - . .- . OUTLINE: . TIME:
Describe the sallent features and Instrumenr Character1st1cs " |6 hrs."
character1st1cs of frequemncy ' ,Capabllltles of, Each I ‘
_counters, grld d1p meters, RF" power * Accuracy .. s Kz
‘meters, RF sweeg enerators, dis- | - Scales . aqd D1als - ,j - K
tortion analyzers lqads,: "} Loading Effects' . .
Spec1aI test and ca\mbratlon equip-| Sensitivity j;ﬁ}. N R
- ment and test jigs and fixtures. .| ~ Care of Instruments AR R
; IR R | . Calibration s A B
Measure frequency of RF signals Gr1d Dip Meters - ' .. = . 3 hrs. -
w1th the full accuracy and pre- 'Frequency Counters Dt R I
c1s1on of the 1nstruments llsted '_Oscllloscope
* Méasire RF power levels and SWR RF Power Metlrs Sy 11 hr, -
. with’the full accuracy and pre-. Watt Meters : S ’ R
‘cision of ‘the insttuments listed. S 1™
. . . v ) ) : ‘.
Analyze RF Waveforms. ‘Distortion, Analyzer- S "“1 hr.
“Align and troubleshoot RF‘s&stems |RF Signal Generator T ¢ 2 hrs. .
by signal injection teghniqués. - Sweep Generators ' . B SR
- Properly use dummy loads, and v Dudmy Loads -~ > | 4 hrs.
- special equipment in aligning and Special Test Equlpment : . R ‘
- vtroubleshooting RF equipment. (as applies to gpeclallzed : S .
B : : . equipment) - - , o
Special Callbratlon.Equlpment :
Test Jlgs and Fixtures - e
! R | Y ¢ . - = ’
a ' @ T .
. "' 2
¥ ’ . = )
/ -
¢ b -h-c' - *
» - T
. ) . | .
\ S s A
ER N




]

ERIC

Aruntoxt provided by Eic

4, €
: ) »
; - N :
“‘ 1' ’ ’
: ) "
. ; V .. q ""t - T "
. SUGGESTED PROCEDURES . T Gy o
- n‘_l Use med1a materials as 11sted in EIA - E1ectron1cs Multi-Med1a Handbook
Irv1ng W. Larson, ed. . . r -
’ 2. Demonstrate different measur1ng techniquesi )
- - - T ;f., . ‘-
R .
| S ’ ) E
‘\‘ ) \ L] L
. \%% . )
Ll -
\} ] Lo St R
AN »
! ,
\
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x v
Y .
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N1

. TITLE:
NOTES:

_— REFERENCES S

GENERAL OBJECTIVE:

-

) Alignment and Calibration,'

o« w7 EDUCATIONAL
L BLOCK

TV and ra&to recelvers.

v2. Lemons, Wayne."

‘s‘

3

This block covers electronlc meters and test equipment as well as o
Also included is TV convergence. '

Equlpment Manufacturer s Manuals and Instructlon Books.k W'Lm
Transistor Radio Servicing Course:s ;

*3.. Tinnell, R1chard W.
TV Servxce. |
4. Zbar, Paul B:

“TV. Symptom Dlagn051s. An Entrv into B

Ba31c Radlo.

Theorv and Serv1c1ng. ' s

- . and radlo and v receivers.

O

SPECIFIC OBJECTIVES AND TQPICAL OUTLINE

Be able to callbrate and allgnlelectronlc test equlpment

' Dynamic Convergence:

UPON COMPLETION OF- THIS ° RECOMMENDED TOPICAL . - . - RECOMMENDED
BLOCK, THE STUDENT WILL: OUTLINE : ' TIME:
Test, align, and ca11brate elec- Test Equipment - © 4 hrs.
tronies test equipment using | Oscilloscope - o T
manufacturer's drawings and - VIVM ' -
‘specifications and known fréduency _VOM N
. and voltage standards. : Counters ,
o e S L ] ‘ Signal Generators oo
Align receivers using a‘sweep, = .. |Radio Receivers S 2 hrs,
generator and oscilloscope. * -~ - T AM : ' :
Wt FM-Stereo - e =
A ' "~ FM Stereo Multiplexer -
L ~ JTelevision
" A "B & W
. : _ Color
- -|CB _ ‘
- “|Short Wage .
R Converge ‘a color telev151on set .Color nvergence- 2 hrs.
, USlng a ‘color bar/dot generator. - Hi Voltage AdJust o
. : . Purity S
Static Convergence
' - Gray Scale . -

0.28 B ~




Alignment and Cal:.brat:.on

028

SUGGESTED PROCEDURE :

Use manufacturer s data for ahgnment and calibration.

Use existing 1ab test equi.pment to demonstrate calibration.

3

. . Use media mater1als as llsted in EIA - Electronics Multi-Media Handbook.
Irving'W Larson; ed




. " EDUCATIONAL
TITLE: Instruments and Measurements V L » ' BLOCK 0.19.c

.* NOTES: Prerequlsltes to this block are Blocks 1.19 q' 0.19.a, 0.20.a, 9 «
e ' 0. 20 b. .

REEERENCES: 1. Deane, Leslie D. and Young, Calvin C., Jr. IV Servicing
Guide. o :
2. Tinnell, Richard W. IV Symptom Diagnosis.

x

- . . a :k‘

GENERAL .OBJECTIVE: Select, use properly, and cate for specialized instruments .
used in checking, allgnlng, and trOubleshootlng telev131on :
' " systems. L ’

SPECIFIC OBJECTIVE AND TOPICAL OUTLINE:

UPON COMPLETION OF THIS ” RECOMMENDED TOPICAL RECOMMENDED

BLOCK, THE STUDENT WILL: .~ __OUTLINE: _TIME:

" Describe the salient features and Instrument Characteristics ' 4 hrs.
characteristics of vector scopes, +| Capabilities of Each ‘
TV analysts, test jigs and fix- . Accuracy
tures, dot and bar generators, " Scales and Dials

- picture tube testers, high voltage Loading Effects
probes and tuner substitutes. Sensitivity

B v Care of Instruments .

L ] Connection of Gear

. - Calibration

Identify faulty circuit(s) and = |[Signal Generation and InJectlon

components in .television systems. TV Analyst .

o : : : - IF Signals

. UHF Signals
VHF Signals
Audio Sighals
Color.Signals
Picture Signals
Color Burst Signals,
Sync Signals
Horizontal Sweep Signals
Vertical Sweep Signals

Waveform Checking - Oscilloscope

Testing Flyback Transfoxmers and
Yokes*

IV Analyst
High Voltage Probes
Testing Picture Tdabes
* Picture Tube Tester
Test Fixtures
Analyzing Color Circuitgey-
Vector Scope -
TV Analyst

Converging Color Sets
- Dot and Bar Generators
Aligning TV Sets o

| ~ Sweep Generators .

'TV Analyst

Tuner Checking
Tuner Substitutes

3-68 420




¢ §

Instruments and Measuremgnts V
0. 19 c - .
< - ’,'c
AN
v
SUGGESTED PROCEDURE - A

1. Use media materials as listed in - Elec;;onics Mulgi-Media Handboo

Irving W. Larson, ed

6/1/75
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2’

R. F. Systems II (Transmi

tters) - r/

BLOCK

Electronlcs.

' GENERAL OBJECTIVE:

-

EDUCATIONAL

TITLE:
NOTES : A‘First Class, FCC License isv equired to sign the statf&n log. -
' REFERENCES: Chicago Board of Education)

0 27, b

Curriculum Guide for Occupational

.

SPECIFIC OBJECTIVE AND TQPICAL OUTLINE'

Operate, tune, and trdubleshoot radio frequency
- transmission equipment in accordance with accepted
-procedures as outlined by the federal communlcatlons
" rules and regulatlons.

RECOMMENDED

mitters by constructing block

grams of typical types showi Y
~signal processing performed by each
: block
[ 4
¥

4

- Tune, operate, ‘and troubleshoot
Y . transmltters.

—

EM

Tolerances (F.C.C.)
" . Frequency. : o

Power Supplies _ .
: Amplifiers S
" Oscillators o
* Buffers
Power Ampllflers o
‘Modulators and Modulation
Theory .
* High Level _ S
~ Low Level "~ |
Drivers and Excitexs
Emission Classifications
Transmitters. S
Power Supplies - o
~ Amplifiers - C C
Oscillators . .
- Frequency Multlpliers
Buffers o
Power Amplifiers
Modulators . . _
Direct (FM) v N
-Phase Modulators .
Pulse Modulatiom®
Keying System
Emission C1a551f1cat10ns .

o

Power
~ Modulation ' '/7&,
Tuning of Transmitters
Neutralization
F.C.C. Operating Rules

‘| Techniques of Troubleshooting
~-|Reading and Logging of Meters

and Monltors

a - »

T

3-70

.

UPON COMPLETION OF THIS RECOMMENDED TOPICAL
~ BLOCK, THE STUDENT WILL: OUTLINE‘ JEME:V
Demons&rate his knowledge of trans- AM Transmltters 30 hrs.

30 hrs.




-

L2
+

R. F. Systems 1I (Transmltters)
0.27

.27.b - s .
UPON COMPLETION OF THIS - RECOMMENDED TOPICAL RECOMMENDED
BLOCK, THE STUDENT WILL: OUILINE: .~ TIME:

Describe the characteristics and .|Transmission Lines "8 hrs..
applications’ of ‘common transmls- . Types, " o
sion 11nes. - Impedance . Matchlng ’
- : VSWR . o
. ~ VSWR Meters »' <
o i Time Domain Reflectometersn
Describe the characteristigs and 20 hrs.

applications of common antenna
systems. '

Cop S,
“SUGGESTED . PROCEDURE: ~ ’

- 1;

Use media materials as
Irving W. Larson, ed.
4 . .

Antenna Systems
Single '

"Directional

- Impedance
Patterns
Gain - :
Amplifiers '
Tuning
Couplers
Splinters

- ‘Baluns
‘Traps

. Alternators
 $aps

*o

-~ ¢

listed in EIA - Electronics Multi-Media Handbook..




TITLE: __FCC First Class.'COI.nmercial License ‘BLOCK

" © EDUCATIOMAL .

0.25

NOTES: - 1. There are many excellent study ‘guides, Q &'A manuals and texts

. “for use in preparing for the license in addition to the study

materials available fr?m area FCC engLneerlng offices at a

AT nominal cost.

REFERENCES: 1 _
' ) ,%. Shrader, Robert.- ElectroniC‘Communications.

2, Second and fifst'class'is_probably beyond the high school level.

. - Kaufman, Milton. "gadie'ODerators License Q & A Manual.

‘ GENERAL‘OBJECTIVE: Demonstrate knowledge of FCC rules and regulatlons as

well as knowledge of radlotelephone systems by passing

. the FCC F1rst Class Test.

4
A

kSPECIFIC OBJECTIVE AND TOPICAL OUTLINE'
_UPON COMPLETION OF THIS =~ - RECOMMENDED TOPTCAL ~
BLOCK, THE STUDENT WILL: = OUTLINE:

" RECOMMENDED

TIME:

Pass Third Class FCC Commerc1al lElement I
Radiotelephone Llcense Test. - Basic Law
' L - * |Element II
T Basic Operating Practlce
Pass Second Class FCC Commercial - Element III .

. Radiotelephone License Test. . . Basic Radiotelephoné and .

Troubleshooting
DC Circuit Elements and
Theory - :
AC Theory :
.Inductance and Trans-~
formers '
Capacitors
AC Circuits' :
-Resonance and Filters
Electron Tubes _
~ Solid State Devices
. Motors and Generators
A€ Power Supplies
Meters and Scopes
O4cillators and Multi-
vibrators = - R
H.F: Amplifiers"
R.F. Amplifiers
‘Transmitters, -AM:and FM
Recelvers, AM and FM
‘An‘tennas and’ Transm1ss1dn
“Lines '
) Frequency Measurement
o : . P Microwave ; .
- ' U ' gw e ’ Rules and Regulations
Pass First Class FCC Commercial Element IV .~
. Radiotelephone License Test, = .| Advanced Radlotelephone
: : S0 o .Television
Broadcast - Commerc1al
Rules and Regulations

423

3-72




FCC First Class Commerciaqi License .. .
- 0.25 - . :
. . lv. . RN
5
'y H ‘ Y
\o . - ) ".‘i‘.
0 ‘ . >
.
) : . ’ g ., ,
o J ‘ 3 -
.SUGGESTED PROCEDURE"**‘: Pt . - e T
i . ." irs ce . . : .l I
-d. This unit should serve as a capstone to a sequence in radio electronics .
to be offered in t:he senior year of hig school if at all. -, .
2. USe media materials as listed in EIA - e’ctronics -Multi-Medie'Handbook.
 Ixving W. Larson, ed. . o . o o ’
) . o .‘rl
P v v . 0 £ ’ *
' R . - s }
. N
u. f“ ? ‘
| R Vs ,
’ - 3-73 ' o
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| : . S EDUCATIONAL
TITLE: - Instrumentation Systems ' e : BLOCK =~ _ 0.31

v

. NOTES : Th1s block includes the total 1nstrumentat10n system from transducer
- “to recorder and includes skills other’ than electronlc. Many of these
.f:iA \skllls are required of the electrical appliance serv1ceman and - some
are beyond the scope of a high schpol program. -
v N
REFERENCES 1. A E, Staley Manufacturing Companyﬁ-Decatur, Illinois.
"2. Considine, Douglas M. Process Instruments and Controls
. Handbook. o : -
3. Norton, Harry N. Handbook of Transducers for Electronlc .
Measuring Svstems. ' '
4. O'ngglns, Patrick J Bas1c Instrumentatlon,.Industrial

P

. . _Measurement.
& : 5. Sentz, Robert E, and Bartkow1ak ' A. ‘Feedback R
Ampllflers and 0sc111ators. o ! : A

‘GENERAL OBJECTIVE Install, connect,_callbrate, troubleshoot and read
1nstrumentat10n systems. : ‘ .1'

SPECIFIC OBJECTIVE AND TOPICAL OUTLINE: .+ = | - -
L : . . - : ‘-’ N N - ) \A

e UPON COMPLETION OF THIS - e RECOMMENDED TOPICAL . " RECOMMENDED
' - . BLOCK, THE STUDENT WILL: : __ OUTLINE: _ S TIME:
) Identify the major parts of an Transducers L : |2 hrs.
instrumentation system—-transducer, ~To be Measured R
R amplifier and recording 1nstrument Temperature
o : _ - Attitude
‘ ‘ o - Pressure .
. Displacement :
. ' Flow
: ; _ PR L Light Intens1ty‘ : . S
Install and Connect: ; _ Princi’ple : - 2 hrs.
. Cut, bend, flare and solder - Capacitive v e ’
: instrument tubing; : Inductive, K
" Install fittings for Lnstrument ‘ Resistive®
, .+~ tubing; : . Photovoltaic ‘
Drill -and tap holes and nuts; | - Piezoelectric ) B
Cut and thread machine screws - Type . - ‘ 4 hrs. |
] - and instrument piping; , Thermister- A ‘
- - -—-Paint instrument. houS1ng and - Gyro .
A covers; ' - - - Poteritiometers -
S Make manometers, o i Thermocouples
; Make thermocouple leads; . Crystals ’
Repair air -valves; - : , Photovoltaic
. Anneal tubin%. . : ' . Sensing Element .
S oy C Amplifiers g , 4 hrs.
' ' Direct Couples - : N
‘ o Low Level . - ‘
- A " Power . ’ S ;
: S , Differential . . : - ,}ﬁﬁ
- : - |~ Digital
S . ) - Feedback _ . ‘
Qg;;_,/ - .. |Recording Instruments . 4 hrs. .
oo , . Analog Meters :
’ ‘ . o Strip Charts A
‘ . o Indicator Lights. .

' 3-74 A3
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'+ Instrumentation Systems -
0. 31

UPON COMPLETION OF THIS .
__BLOCK, THE STUDENT WILL:

- RECOMMENDED TOPICAL
_ OUTLINE:

RECOMMENDED =~
TIME: '

v
»

Calibrate and Troubleshoot.
- Perform a leak test with a
. liquid; .
Clean, assemble, calibrate and _
- tes: instrumentation equip-
meni as stated in the outline.|

<6 @

R

- W

Control Systems

Basic Equlpment

d»Welghtometers

" Timers and: Clocks

Tape Recorders
Circular Recorders

Open . Loop
" Close Loop
Analog
' Digital
~ Automatic
' Semi-Automatic
Synchos ,

- -
o

Pneumatic and Electric Relays
Selector Valves
.Positioners :
Recorders and Ind1cators :
Including TransmittersAand
Receivers .
.Level Controllers
Pressure Switches
Solenoid Valves
~ Pressure Gauges
“Dial. Thermometers
.Control Drives and Linkage
Control Valve Diaphrams
Transducers
~ Computer Hardware.
Conductivity Cells
- Ph Cells
Flowmeters
Pressure and Temperature
Indicator
CO2 and Oxygen Recorders
Level Indicators .
.Level Recorders
Pressure and Temperature
Recorders
Manometers
_Electronic Tubes
Portable Vibrometers
Integrators

-

. .
t

. —

Gas and/or 0il Firing Pressure|

Regulators

Vacuum Recorders and Ind1ca-'
tors

Meters T

Alarms and Annunciators as
Applies to Section

Combustion Controls:

v

3-75

: 16-nrs.

8 hrs.

)




Instrumentation Systems . . . o
0.31° , 3 R o -

. |
. UPON COMPLETION OF THIS - ~ RECOMMENDED TOPICAL - RECOMMENDED
BLOCK, THE STUDENT WILL: - __OUTLINE: 5 __TIME: -
‘:v-'f o ' ' L - Three Element Léad'Controls _ ot
IR ' " Superheat and De-superheat
) Controls :

Level Controls on Heaters, ,
, _ Sumps, Tanks, Etc. : -
; o ' ' S -~ Water Treatment Controls'
o ' Damper Controls
Pump Controls
. Pulverizer Controls
© Hydrogen Controls
Cpal Feeder Controls

e . Temperature Controls ‘
- Fan Speed Controls- - v
‘Feed Water Controls . " o
.  SUGGESTED PROCEDURE: - . : SUU
1. ‘Many of these skills can be 111ustrated u51ng refrlgeratlon, air- .
conditioning and heating controls from old or wreck units., o
x . - 4

- -2, Tout to local 1ndustr1es;
, 3. Use media materials as listed 1n EIA - Electronlcs Multl-Medla Handbook
5 : © - Irving W. Larson, ed. . . - L . <

6/1!75




_ NOTES:

- REFERENCES: 1,

. GENERAL OBJECTIVE:

. 1 . . ) . . -
TITLE: _ Plumbing ’

EDUCATIONAL =

Manas, Vincent.

" Plumbing.

3, Oravetz, Jules, Sr.

-~'SPECIFIC OBJECTIVE AND TOPICAL OUTLINE

L

National Plumblngfcode Handbook

2. Matthias, A. J., and Smith, E§tesr

: Bmcl(h .

_I1.64

" Time permits little practical‘épplicationland many of these skills
- could be. considered in the job training. . ' '

How to De51gn and Install

" Plumbers and'PLpe Fltters Library.

//’
s

»

Install and ‘connect electrlcallelectronlc equlpment that
Trequire water‘and waste disposal connectlons as well as‘
- fuel'supplles_

RECOMMENDED - -

gas and other fuel sppplies.:
, \ ’

Fuel Oil Connection and Fittings

R Y

3.78 -4

UPON COMPLETION OF THIS RECOMMENDED TOPICAL
BLOCK THE STUDENT WILL ___OUTLINE: TIME:
Define common terms used in Terms and Definitions 2 hrs,
plumbing and identify common A '
plumblng system components.t
Install and mod ify waste dis- ‘|Drainage and Waste “| 4 hrs.
posal.systems. . . 'Sizes and Types
: . " ‘Materials
Traps .
P Ventlllatlon >
Installation - -
L ' . : Modification "
‘Install and modify hot and cold Water Supply . 4 hrs.
ater supplies. Sizes
' Materials . v ;
. Iron S :
Copper ’ ;,a
- Plastic )
tInstallation .
- Modification - o
. e Fixtures
B ‘ . Valves : '
Install’and connect equipment to. |Gas Connection and Flttlngs 4 hrs,




o

e

Plumbing | A - o
1.64.. “';w:.,;,_ - ‘,
L .
A hod ° 'L;::“
. - §
- SUGGESTED PROCEDURE: ] .
1. Visit éppliance repair shops.
2. Time will probably not allow for practical %pplication and emphasis .
. should be on demonstration. . " ' Q
‘ 3. Show pictures, slides etc. 6f i:ypic'ai instéllations-.
N v
ol N
o
v .1;?33
: o ) T . 3-79
o o ‘
[ERJ!:‘6/1/7SV




e ' | | o " EDUCATIONAL' -
CTITLE: _ Install and Read Recordlng Instruments : : . BLOCK®  _ 1.31.

o

NOTES : Thl§ block is intended for electr1c ut111ty workers and 1nstrument : Ca
- technician. The 1nstructor must dec1de which areas are to be ‘ SR
- .coveg d » , :m, ‘5‘ ) ', » - B S .

. REFERENCES: 1. ;Howard Sams' Technical. Staff, ed. Insfrumentation
o o ’Trainlng Course. -

2.  Ohio Trade and IndUStrlal Educatlon Serv1ce. Electrlc L1neman.
3. USOE Constructlon Occupatlons Curr1cu1um ProJect. i '

-

- . K

'GENERAL OBJECTIVE‘ Install connect and read t1me recordings of voltage,
; ' current, power- and other e1ectr1ca1 parameters..'

dSPECIFIC OBJECTIVES AND TOPICAL OUTLINE-

'UPON COMPLETTON OF. THIS - RECOMMENDED TOPICAL RECOMMENDED
«__.__BLOCK, THE STUDENT WILL: o . _OUTLINE: . S TIME: '
Connect magnetic tape recording - Magnetlc Recotders ' 4 hrs.
meters to’ single’ and three phaSe ' Power Input el . ’

' c1rcu1ts. : -~ ..~ -} Input Connections . - - _ S
v . - ; Tape . . .
Set up and operate magnetic. tape .- Reels . . L
'recording meters, - - | Drive Mechanism

( Speed Setting -
_ Load and -unload™ gnetlc tape - -
recording meters.

. |z

: Connect‘chart fecording meters to |Chart Recorders ot 2 hrs. = -
- single and three phase circuits. ° Circular L ' ' S dl
oo S o ' _Power Input - , .
- : : ' Input Connections, - S [ .
. Set up and- operate chart recordlng‘-Charté D T "2 hrs. .. -
- meters. - - N Types . . : : AU
‘ e T '} Layout DRI | S
Load and unload charts.’ . - |Speed Setting” ... o . - | 1 hr,

Connect'recorders.to measure
voltage or current.




B Install and Read Recording Instruments
I.31 ' :

L)

T /\ . N v . PR \

(‘,SUGGESTEDPROCEDURE B s T,

“l' ‘Demonstrate recorder connection, set up, and CalibrftiOn, o o .
KA Je.f\‘ e 2 .;.~: ) L oo b

2. Obtain catalogs from recordex ‘manuyfacturers. Typical manufacturers
_are: Bell and Howell Co., Pasedena, California,,Ampex, Redwood City, . L
Califotnia, and Teletype Corp.,’ Skokie, Illinois. ' .

I

3. Visit a laboratory or control room for some 1ndustria1 process such o
. -as electric utility, water utllity, chemical laboratory, etc.

4,  Use media materials as listed in - Electronics Multi-Media Handbgok.
Y ‘.Irving W. Larson, ed. : ) )

.
\‘»—
..f,.

Lo
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" I'd 2‘:;

. EDUCATIONAL

TR trlcal términology, abbrev1atlons
".and acronyms.

~ Read and use:standerd electrical
“symbols and industrial variationms.

S 'Read ‘and interpret standard . elec-

.House Wiring
Signal Wiring
Motor and Generator.
- Blueprlnts
~ Graphs ‘and Charts -
.. Bar and Pie Charts
Volt-Ampere Graphs

Nomographs
Glossary of Electr1ca1<rerms
Symbols ‘
Electrical o
echanical :
Architectural -
. o
'3-82 38

Charactéristxc Curves . -

By

TITLE: __ Drewings-and Specifications (Electrf@él) BLOCK I.11.a
NOTES: 1. Because of the preponderance of SpECldIlZed terminology, .
’ : . . abbreviations and acronyms in the electrical field, they
‘ . should be pointed out and emphasized throughout the educational
' sequence. . v
¥ . Th1s block is’ deslgned to include arch1tectura1 draW1ngs‘-
o , .
. . REFERENCES: 1. -Graham, Kennard ‘C. Natlonal Electrlcal Code and Blueprint
o . Reading. =
2. Heine, Gilbert M. How ‘to Read Electr1ca1 B1Uegrints. R
3. Sundberg, Elmer W. u11d1ng Trades Blueprint Readlgg LT
' o Part I. :
- T 4. The Wiring Dia ram--How to ead It--Inter ret It-~Use It.
’ (Casette Tape). o S N
. GENERAL OBJECTIVE: Read and 1nterpret~conventlona1 drawlngs, schematlcs,
. o ' ‘blueprints and speclflcations encountered in electr1ca1
occupatlons. .
- SPECIFIC OBJECTIVE: AND TOPICAL OUTLINE ; '
- UPON COMPLETION OF THIS. .RECOMMENDED TOPICAL RECOMMENDED |
BLOCK THE STUDENT WILL OUTLINE: . ’TIME:
L .
Identlfy and-descrlbe conventlonal Types- of Draw1ngs 8 hrs.--
types of drawings, schematics, Block Diagrams - c
diagrams, graphs and charts en-- .1|° Schematics. ™ , .
countered in electrlcal occupa- |} Wiring Diagrams = .
" tioms.. ‘ : - .}~ One-line Diagrams ' .
. - Three-line Diagrams - .
) . . Sketches SN
s . System Map (Ut111ties)
" Pictorials . .
_ 'v‘Controk Drawings -
i ! 'Blueprxnts .
" Architectural

1 hr.

4 hrs.




Drawings and Spec1fications (Electrical)

I.11.a

UPON COMPLETION OF THIS
BLOCK, THE STUDENT WILL:

-

RECOMMENDED TOPICAL »
OUTLINE'-' L

RECOMMENDED
TIME:

in electrical occupations.

. . 4
Read and interpret conventional
drawings, diagrams and charts ysed

J.Identify and describe standard
‘types of specifications used in

the eleestrical 1ndustry.

Read and interpret‘COnventioﬁEI
specifications for electrical
equipment.

P
i

' Draw sketches of electrical units,

using conventional practices.

Read, use and follow manufacturér's
assembly and operating instruc-
v : \ »

I K

Conventions of Electrical
Drawings
Lines -
Lettering -
Title Blocks -
Notes
- Date and Revisions (change
letter)
Bill'of Materials
Model and Serial Number
Block Diagrams
Schematics
“ One-line Drawings
Three-line Drawings
System Maps
Production Drawings
Control Drawings
Architectural Drawings
Specifications
Tyges of Specifications
. Operating.y
. ‘Performance
Contractual
Architectural
Cost
Test -
. Installation
Specifications Content
Input a
Current
Voltage
Power
Ripple
Frequency -,
Output . ’
Voltage .
Current :
Power * " .
Frequency
Stabili;y
Accuracy
Env1ronmenta1
Temperature
Vibration
Humidity i;
Shock .
Mounting Specifications
Sketching
)

b

Manufacturer's Data
" Operating Manual
) Shipping Manual
*~ Assembly Instructions

- o3E

1 hr.

1 hr.

4 hrs.

2 hrs. -

2 hrs.




o a

-

o

o

Drawings: and Spe;ifications (EIectrical)

I.11l.a D -
) ’ j e
. ’ .

UPON_COMﬁLEfION OF THIS RECOMMENDED TOPICAL "RECOMMENDED

BLOCK, THE STUDENT WILL: ’.OUTLINE: __TIME:
'Operate a polaroid camera. ‘ |Polaroid Camers . 1 tir.

: = : Y Configuration
: Operation

Locate replacement parts using Supplier Catalogs 1 hr,

supply house catalogs. -

SUGGESTED PROCEDURE

" Typical Examples

-

ci'rhe 1nstructor should have a wide assortment of different types of

draw1ngs

dlagrams, specification sheets and blueprints so that the

students get experience in reading as many of the types as possible.

2. 'The student should also obtain a complete

E [

p

glossary, dictionary of

electrical terminology and a diagram of typical electrical symbols o

used in electr1ca1 diagrams.

See appendix.

3. Us? media materlals as 11sted in EIA - Electronics Multi-Media Handbook.

Irving W. Larson, ed.

6/1/75
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. Electrical Codes .

GENERAL OBJECTIVE:

: : ' - R
SPECIFIC OBJECTIVE ANDTOPICAL OUTLINE :

RECOMMENDED' TOPICAL

: , 'EDUCATIONAL
’ - BLOCK

TITLE: I.12
' .
' NOTES:' 1. This black should 9e taught both as a separate block and as an
. . 5 integral part of others as needed. -
. . 2.’ This block is organized,around thevnatioﬁélvqode and applicéb1e~"
. - -7 variance as indicated by state and local codes should be included.
REFERENCES: 1. National Electrical Code., - Y o
: ' 2. Watt, John H. NFPA Handbook of the National Electrical ’
i S _Code. v

Plan electrical circuits, purchase parts, and install
electrical citcuits and equipment in accordance with
national, state, and local codes.

© o

. RECOMMENDED

select proper breaker, wire, and .
service equipment and parts
. according to National Code
- - Articles 200-280.

Select proper wiring . methods for
job according to National Code .
Articles 300-390.

]

Wire equipment for general use ac-
.cording to National Electrical Code
° Articles 400-480

4

.Branch Circuits - - .
. Feeders - °
Services :
Overcurrent Protection
Grounding
Lighting Protection

'Wiring Materials and Methods

Temporary Wiring

“Continuous Rigid Cable

~ Supports -t
Open Wiring

Sheathed Cables
Entrance Cables
.Underground Cables
Extensions !
Conduit and Tubing
Raceways «
‘Wire Ways .
Flat Cablg

Bus .and Cable Ways
Boxes and Fittings
Sw1tches
Equ1pment for General Use

~ Flexible Cords and Cables

Flexible Wires
‘Lighting Equipment

3-86
: 144

TV
e

Conductors for General Wiring

a

UPON COMPLETION OF THIS v

BLOCK, .THE STUDENT WILL e OUTLINE: TIME: -
Define terminology used in codes . Terminology of Codes - 10 hrs.
properly. (Article 100)
Locate codes applicable to job to ” Code Organization and Structure 10 hrs.
be done. (Article 110) ’ ’ ' '
Determine'electrical codes and = - Wiring Design and Protection 40 hrs.

Use ‘of Conductors .

LA

30 hrs.-




Eiectricél Codes . - R 'ﬁ W?ffi I
1,12 . \ : ' ST :

UPON COMRLEFION OF THIS - - RECOMMENDED TOPICAL " RECOMMENDED
BLOCK; THE STUDENT WILL: OUTLINE: TIME:
‘\) o v B . . B
R4 o o - Appliances.

i . C . Electrical Héating - :

. o : ) :  De-Icing and Snow Melting.

. Lo o ‘ " Motors, Motor Circuits and
S S R Controllers )

' o ' . Air Conditioning and
_ Refrigeration . . 1. »
. 5 --| Generators R b i
‘ , R . Transformers ‘
e S o g ' ' Capacitors :

) B 'l _Resistors and Reactors ° ) :
Storage Batteries . e - .
Wire SpeCIel occupancies and -~ |Special Occupancies C 1 15 hrs.
special equipment under special Hazardous Locations -’ :
conditions according to Natiomal -~ Commercial Garages °
. Electrical Code Articles 500-555, | Residential Garages b :

o 600 680 700 750 dnd .800-820." Hangers : R , e v
. . _ Service Stations - .
R , g ' | .Health Care Facilities:
¥ o ' S _ Theaters, etc. e :
Lt o . - Mobile and Recreational » : ¢

' @ : : . ‘Vehicle Facilities : o
S Co Marinas ' : : _
, . : : Special Equipment - PN 10 hrs.
L , » , - Signs and Lighting . :
o o - S " Cranes and Hoists 4
: ) S Elevators and Escalators
Welders:
Recording Equipment
Data Processing Systems, »
o Organs . v e
. X-Ray Equipment
. . -Industrial Tools . ‘ )
J - o "~ . “ISpecial Conditions. 10 hrs.

o o . "] Emergency Systems ' '

. : , B - _ Over 600 Volts
B “ Low Voltage (Under 50v>
, . Remote and Signal Circuits

- . o Outside Circuits '
' - Stand-by Systems o ‘
Communications Systems o 10 hrs, -

" Communication Circuits : '

Radio and TV Equipment
CATV S 2

A}

’SUGGESTEDPROCEDURE S - .
1. Have students 1ook up specifications for Jobs in code book. ' o

2. Use hedia materials. a¥ listed in WMM
- Irving W. Larson, ed L Lfl,,

- 6/1/75 if e 3-87




: . o EDUCATIONAL -
TITLE: Wiri;g : L BLOCK : I 13.a_ .

-

 NOTES:. W1r1ng I covers fough wiring for non-metalllc sheathed. cable (Romex),
s armored c¢ablée,and flexible conduit. Interlor W1r1ng IT, wxll cover

S - r1g1d and thin wall conduit. .
REFERENCES. 1. Adams, James E. Electrical Principles and Practices. - -
. . 2. _Alerich, Walter N. Electrical Construction Wiring. - :
h . .3. Croft, Terr111 et. al. . American Electricians Handbook. ) ’
" &, Graham, Kennard C. Interior Wiring -'Residential.
' . . 3. Marcus,°Abraham. Electricity for Techniciansg. - . "
SR 4 o 6. Mileaf, Harry. Electricity One-Sevén, . - : : :
) : " 7.ﬂ"Richter, Herbert P. Practical Electrical W1r1ng44,Res1dent1al
' : , Farm and Indusgrial. . ’
v .~ 8. Richter, Herbert P. Wiring Simplified.

9. " Sears Roebuck Company. Simplified Electrical Handbook
‘10, USOE ~Construction. OccuBatlons Currlculum Project. ’

-

_‘GENERAL OBJECTIVE Select aniwlnstall common: W1r1ng systems. ' T ."

2

©

'SPECIFIC OBJECTIVE AND TOPICAL OUTLINE:

. - UPON COMPLETTON OF THTS . . RECOMMENDED TOPICAL . RECOMMENDER -
: " BLOCK, THE STUDENT WILL: OUTLINE: - TIME:

Install wiring boxes in or on Wiring Boxes . o 8 hrs.
floors, walls "and surfaces. -~ Outlet ‘ '
' ' ) ' ‘ o Utility
- ‘ . Sectional
. R I : - ...} Switch
- o  Floor

‘Pull Boxes
Box Accessories

Covers = :
. ' "Extension Rings :
" : I . — |Surfaces (Interior and Exterlor)

' ' | Masonry ‘ : ’

"2 % 4 Studs .
Plaster . .
: Sheet Roll :
. e - T§ Wood Siding b

S 5 : Altminum Siding
I - . Steel Siding
B ‘ ' Vinyl Siding *
{Installation Hardware
Staples

. ) . R Pipe Straps

, S . R Toggle Bolts
«© : . : . ) raps .
' ‘ I Wall’Board Hangers . -
oL ' © Ground Rods

. ‘ . ?)’Groﬁhd Clamps
) - Hickeys -

Sa .

3-88 .
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Wiring I
I.13.a

} a

~° UPON COMPLETION OF THIS
BLOCK, THE STUDENT WILL: -

" RECOMMENDED ' TOPICAL

 RECOMMENDED

Install a mast type or underground
service entrance in or on surfaces
as listed in the outline including

* meter box, ground rod and distri-
bution panel

o . Lo

Install non-metallic sheathed cable
from entrance panel to. outlet box.

.

.lnstall greenfield (FlexibleLCon-
duit) from outlet box to eléc-
trical load. ' e

<
+

Install low vOltage wiring and
components. .

2 r?”
S0

Install armored cable from outlet
box to electrical load. -

I3

SUGGESTED PROCEDURE :

-

_breaker panel and outlets.

Sde Reference #10 for detailed steps, i-'y

"Conduit
.Grounding '

Meter Box C
Entrance Panel -

5 v0verhead Specification

" Clearance, etc.

| Non-Metallic Sheathed Cable

Types (NM and NMC)

Two Wire ' \\\'

Three Wire )

 Ground Wire

‘Ampacity and Voltage Rating
Flexible Steel Conduit

Types AC and MC

Two Wire . D

Three Wire
7 Ground Wire

Ampacity and Voltage Rating
Low Voltage Systems

+ Furnace :

~ Antenna Systems . =,
Intercoﬁ _ .
Door Bell ,

"|Metal Clad Cable

Types AC. and MC ‘
.Two Wire ' ' '
Three Wire ’
Ground Wire"

Ampacity and Voltage Rating

-

Use electrical equipment manufacturer's catalogs.

. OUTLINE : TIME:
[Entrance Service ‘6 hrs.

20 hrs.

2'hrs.

5 hrs..

- 2 hrs.

Construct a 8 foot 2 x 4 wall and install service entrance, circuit !

L.

3.
b, In conjunction with building constructlon,\the class could wire a house.
: This would require additional time. ’ .

Irving W. Larson, ed.

EKC 611/75 o DR

wll Toxt Provided by ERIC
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‘Use media materials as listed in EIA - Eleétronics Multi-Media Handbogk




~

EDUCATIONAL

Tools. II iElectrical) '

+

BLOCK

@

0.13.b

AN

Y

TITLE:
NOTES: -1, There are spec*al tools requlred of the electric1an which are not
covered in Block O. 13 a. :
. . o ¢ - » . .
2. Actual tool usage can>be covered with the blocks as the skill is
o being ptesented .
3. Time does not 1nc1ude tool usage
 REFERENCES':

GENERAL OBJECTIVE:
[

SPECIFFC OBJECTIVE AND TOEJCAL OUTLINE Coh

UPON COMPLETION OF THIS
BLOCK THE STUDENT WILL:

-The Bendlng sttem, Republlc Steel Corporatlbn.

* : f’

. RECOMMENDED TOPICAL
OUTLINE:

Select and use the correct electrlcal tools.

RECOMMENDED
TIME:

.. Select and use hand and- power-toois
. for installing conduit.’

ngid Condult -
) Power and Hand Benders .
Hand dnd Power Reamers
" Vise N

- Hand and Power Threaders
Th1n Wall

Hand Benders
Reamers
Crimpers

- .|Saws

.-Hacksaw' (Hand)
Hacksaw (Power)
Hole Saw -

| Impact Wrench
Pipe Cutter

3-90"

12 hrs.'

.




Tools 11 (Electrical) .
0.13.b. - | -

“ ot -

SUGGESTED PROCEDURE: o,

©

1., Use illustrations to show the student the physical characteristics o
- of the tools. =

2. Use the. tools when demonstrating the skills of Blocks I1.13. b

‘3. Use mat:erial on conduit tools from Benfj&ld Bender Co. and Rigid -
‘ Tool Go, or other’ typical conduit tool companies. :

4, Use media materials as listed in EIA - Elgctronics Multi-gdia Hgndboo .

_Irving W, Llarson, ed.

; | o | . - | . g .." ) 4"‘:"'«6 . *
S 3-91 . .
[:R\}: 6/1/75 o L “ |

wll Toxt Provided by ERIC




L

EDUCATI@NAL

TITLE: Wiring IT~ BLOCK -

R . . N

A

I1.13.b

W1r1ng I1 covers th1n wall and r1g1d condult.' Other wiring
systems (open wiring, metal raceways, under floor raceways, bus
duct, etc.) -are not covered. : ., A

. NOTES: 1.
.F\\ .

‘2. Cohduit usage in th1s block is. 11mited to two inch.

-

mmﬂmm:

1. Bend1ng the Bendf1e1d Way. :
. . 2. Croft, Terrill, et. al. Amerlcan Electr1c1ans Handbook
" R Marcus Abraham. Electricity for Techn1c1ans.
' ' 4. Mileaf, Harry. Electricity One-Seven.
5. R1chter Herbert P. Pract1ca1 Electrical Wi%lng, Residentlal
i ~ Farim and Industrial. = .
T 6. Richter, Herbert P. Wiring Slmpllfled :
1. USOE Constructlon Occupatlons Curriculum Pro]ect. .
v GENERAL OBJECTIVE: Tostall common wiring systems 1nc1ud1ng mater1a1s and

devices.

. o
w
. - .

’SPECIFIC OBJECTIVE AND TOPICAL OUTLINE:

' RECOMMENDED TOPICAL RECOMMENDED"

UPON COMPLETION OF THIS
BLOCK, THE STUDENT WILL: OUTLINE: 1‘ - TIME

Use a knockout punch for cutt1ng . {Wiring Boxes 1 hr.

holes in- W1r1ng ‘boxes. Outlet ’

R : e Utility. !

o T o , o ~ Sectional
. ' : S e 7l Ete. ' : .
’ Mount electrical equlpment cab1- Electr1ca1 Equlpmént Cab1nets 12 hrs.

nets, panels and boxes on various
type surfaces as listed in the
outllne.»v . “y

' ]

Mountgggd wire electrical controls.

b .

Install surface metal raceway.

i
Cut rigid and thin wall-condﬂit:
using hand and power cutters.

" Meter Cabinets
Disconnect Cabinets
Disconnect Switches -
Distribution: Panel
Starter Switches .
- Branch Circuit Panel
Electrical Controls ~
Float Switches:
" Thermostats
. Pressure Switches
Surface Metal Raceway
- Types
One Piece
Two Piece -
i Pancake
. Sizes
‘Capacity
-.Codes
Fittings ,
Wall Clips -

Elbows o .

Switches
Receptacles
Conduit (Thin Wall and R1g1d)
Standard Lengths "
‘Standard D1ameters
Capacity

.a

3 hrs.

A2‘hrs.

1 hr;.

o o ,-,;ﬁ o 392

15&, o




,Wiring 11

1.13.b - o C S )
UPON COMPLETION OF THIS "~ - . RECOMMENDED TOPICAL - . - REC NDED
BLOCK, THE STUDENT WILL: . OUTLINE: _ . TMME: "
‘Ream rigid conduit. . : ) See Block 0. 13 b P .5 hrs. - °
Thread rigid conduit using hand or {See Block 0.13.b _— , 2 hrs.
power threaders. .. 1 .- ' B : ' '
Bend.kicks, saddle and 90° bends - |see Block 0.13.h - v 6 hrs.
in rigid conduit using power ' o : - SRR .
threaders. :

, Bend'kicks, saddle and 90° bends . |See Block 0.13.b - |. 6 hrs.
in thin wall conduit using hand ' —_ : ¥ Ce
threaders. o B

‘ Install conduit wiring boxes and - |Conduit Hardware - © 1 15 hrs.-

- -panels in or on floors, walls and Couplings -
g various type surfaces as listed in . Connectors
. the- outline. : , . " Reducers. ' .
) L o .| Off Sets ) E .
Lo . Conduit Toggle Bolts
: : . _ "L~ Pipe Straps
T IR | Concrete Inserts p
S S S R Conduit Hangers .
R - : . SR . Bushings o . .
C ° o : Locknuts =~ ' - !
) o e e Explosion Proof DU R '
- Install wire in conduit. . Wire - | 15 hrs.
' . o iy Solid ' '
, S ] * Stranded :
. : S "}  Wire Material
’ : ' Sizes
Ampacity
‘ o ~ Insulation
- Know and identify waterproof wiring Fixtures
| systems. ‘ Hardware ’

SUGGESTED PROCEDURE :

‘ ﬂ“v, i 1; Reference Numbér 7 is a most complete reference available and is of e
’ sufficient detail to be very helpful

.2, Use media materials as listed in E - Elgctronics Multi-Mgdia Handbook.
Irving W. Larson,” ed;

.

»
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Rewire and'Modifv '

EDUCATIONAL
BLOCK

C 145
.8

/

TITLE:
_ﬁOTES: 1;; ThlS block would 1nc1ude s1ng1e and three pnase.
2. ThlS block should be sequenced closely with Blocks '1.13.a and.
‘ I.13.b. ' “
REFERENCES : Rlchter Herbert P, Practlcal Electr1ca1 W1r1ng.

Farm and IndUstrlal

CENERAL OBJECTIVE:

Residential,

4 -

Install in existing bu11d1ngs in accordance with v
appllcable code, new electric circuits and equlpment. S

¢ YA
SPECIFIC OBJECTIVES AND TOPICAL OUTLINE: .
UPON COMPLETION OF THIS - RECOMMENDED .TOPICAL ‘ RﬁCOMMENDED
| BLOCK, THE STUDENT WILL: ' _OUTLINE:: - " TIME:
Identlfy locatlon and path of new |Conduit 2 hrs.
circuit. - Lo, - |Ducts - S
*|Crawl Space
s Attic. -
S _ Hidden or Visible S
‘Identify method of.installatidn, Surface Metal . 1 hr.
f ' Raceway . B
Identify need for 1ncrea31ng size |Estimate Load . - _ . 2 hrs,
of the service. . | . Existing . - - S
‘ , New - . = - ' i ,
-.Identlfy new c1rcu1t breaker or Electrical Load 2 hrs.
fuse requirements.. - Ident1fy new - Size :
"circuit capacity and wire slze.\ - Distance: .
Ident1fy new c1rcu1t‘connectlon "|Connectiort Points - 4 hrs.."
‘p01nt._ Entrance Panel’ ’ A g
y ‘ o Junction Boxes 1 A
Identify and know thq function of {Tool and Devices "6 hrs. .
-special tools and ‘d&vices used Hanger Strips ' o
for rew1r1ng.‘ : . |Surface Wire and.Outlets
: ‘'lOutlet Boxes with Compression
Straps “ e '
. o Extension Drills’ ' .
Identify and know the function Wiring Behind Baseboards 6 hrs.
" of special rewiring techniques. Wiring in Lath and Plaster
- S Wiring in Wallboard ‘
A . Wiring in Two Story Structures
- ' A Surface Wiring: - .
' Installing Additional Circuits .
Installing Expanded Serv1ce :
; Panel . )
- 1 1

LIS




f“g: " Rewire and'Modify $

1.45 - . .
:;' .:.,
\ o
SUGGESTED PROCEDﬁRE“ coo MR REREES v"f""V'aj‘"7'ﬁ¥;_e
- ‘ s . R - N "v
1. Using existing eleqtrlcal plans have the student layOut and 51Ze ‘
'~ new circults._ . l‘
- X3 - .
2, Use electr1ca1 dev1ces and manufacturer s catalogs.~ Typical
8 manufacturers are: . t
s Hubbell Wiring DeV1ces, Bridgeport qunectlcut
1 v All-Steel Equipment, Aurora, I1linois- S _ 4
o ~ Rawlplug Co., New’ Rochelle, New York - . L _ : S
~ General Electrlc, Prov1dence, Rhode ‘Island - SR L
\ .
“ 3. USe media mater1als as 1lsted in EIA - Electronlcs Multi-Medla Handbook .
Irv;ng W. Larson, -ed. : . : :
/ - ’ a .
- o ol ¥ [ r’:g '3 95 . v

EC o175 - ",_'."‘_ o L ;’_
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S LI EDUCATIONAL .- ~
TITLE: Customer Relations/Job Orientation BLOCK. - _0.80

: NOTES: Materials covered on this topic should be included as an on-going .
-part ‘of "any program, as well as contalned within th1s block of
specific 1nstruct10n. '

REFERENCES., 1. Chapman Elwood N., Your Attitude is Showing, (Sc1ence
Research Associates: Chicago, Illinois), 1972.
2, Dubln, Robert, -The World of Work; Industrial Society and
. ~Human Relatlons, (Prentlce-Hall ~Englewood Cllffs New
. . Jersey), 1958. - R
-3, Personal Devel;pment for Young Men, lst ed.,‘(InstructionaI"'”'
' Materials. Laboratory, Distributive Education Departpent,
- Div1sion of Extension, Un1ver31ty of Texas: Austin,
’TEXas) 1967.

'GENERAE'OBJECTiVE: To 1dentify the major components of 1nterpersona1
o E relations in a work: situation. . .

‘SPECIFIC OBJECTIVE AND” TOPICAL OUTLINE o

~ UPON COMPLETION or THIS ) " RECOMMENDED TOPICAL . REC(MMENDED "
“BLOCK, THE STUDENT WILL: . OUTLINE: _ TIME: :
.. Identify the major components of* - |Respopsibilities of his | 1 hour -~

a work situation , - .- 1 specific job-
s ' | overall structure of
responsibility. in the
- * 1*. organization
. JStructure of authority
: e in the organization S
,_Identlfy 1nforma1 components ] -+ | Informal groups v "1 hour

" of a work situation A . Cliques I
: o ) . ‘Persons with shared v
R ' 4 : . technical interests

Voluntary work groups
Persons W1tq shared

: e - - backgroutlds and R
' - ' . - g S "education 1 o i
» Identify the components of - . | Goals of the: organlza- | 1 hour

being a member of an organization- | . tion

: : ' Organization's role & .

- function in the
comnuni ty .

Individual's pos1tion~ B
~ within the organiza- | .
‘tion . v '

Necessary work qontacts o

: _ , . Immediate supervisor
S - e : * }. Co-workers

' ' ' - Technical advisers
Persons requiring . ¢

v . . supervision
T ' L - S : ‘ :

3-96
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UPON COMPLETION OF THIS

-
.

* RECOMMENDED TOPICAL -
. OUTLINE:

’

‘RECOMMENDED

’BLOCK,‘THE STUDENT WILL:

¥

L

Iﬁentify'aéprdpriate work habits

Identify comﬁbﬁggﬁsgsf sound
personal 'skills and behavior

- . . B e -

. SUGGESTED PROCEDURE

| 1. Provxde the student w1th as much input from real- 11fe work .situations as -
. arrange for visits by student groups

~ possible: for example,

Anticipated relationships
with persons outside of
the organization
Technical advisers
Sources of parts &

" equipment ;'%r'
Customers ,

Timeliness®

Neat appearance

Pleasant demeanor

Strong business vocabulary
Descriptive words

Effectlve ‘speaking’

Pronounciation .
“"Voice tone - g
Sincerity
. : , Poise - .
A - Clarity L.

. phone ‘
" Answering the phone
Taking messages
Transferrlng calls
Giving information
'?peaklng clearly,
audibly
lb1031ng the phone
| coniversation
Gdbd_manners
~Positive attitude

| Good personality over: the.

" | Cooperative point of view

o local .

TIME:

:1 hour

~ 2 hours

- businesses; bring past graduates of the school back to classroom to

discuss the problems they encountered as new employees;

provide ta¥ks

by industrial representatives (e.g., personnel managers), from local

.;-‘-bu81nesses and 1ndustry on the qualitles that they like to see in an

‘employeet

ERICurs v

3-97
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TYPICAL COMP

This chart is a guide to commonly uled types of elec--
tronlc componentn/ The lymboll and related illustra~.

-

>

~

ONENT TYPES 3

tions_ should prove helpful in identifying most plrtl and
readlng the schematic dlagraml.

RESISTOR s cApAcm')R ) ,{
ELECTROLYTIC otiecron ,
TRANSISTOR
ol CAPACITOR ' ] -
: + \— E“éii’:%%n_
. ) EMITTER
, RECTIFIER
¢ TRANSFORMER! (DI0ODE)
) ‘(IRON CORE)J
- é 7 =
. TRANSFORMER
l (ADJUSTABLE
POWDERED IRON
I CORE) ARROW
| INDICATES DIR~-
ECTION OF CORE
I MOVEMENT TO
INCREASE INDUCTA
TRANSFORMER PHONO ' 2
(ADJUSTABLE b___._“'ACK > :
7 . CORE) e o
ot _. ; METER
O
1
y . . RE T SWITCH
S INDUCTOR SPS SwiTcH,
5 (coiL) r o~
- PIEZOELEGTRIC .
IUI ¢ CRYSTAL ; SPEAKER
Arion
- MICROPHONE. 5
1 [___—
5
o , ' - CONDUCTORS.
. ' /7 ) 77 EARTH GROUND
ANTENNA E:I . ‘ : SE====
' - ' —L— o NQT SHIELDED
"GENERAL LOOP = CHASSIS GR UND CON\IECTEDCONNECTED
Reprinted by, permission of Heath Company —
. ’ ) ’ At . - - .
a 4-1- AR
b T .
Q 3

B §

RiC

A .170x rovided by ERic:
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‘GUIDE FOR READING AND DRAWING SCHEMATIC DIAGRAMS

" . A SCHEMATIC DIAGRAM: o - T

1.
2.

-

shows the sequence of signal operations.

shows the dependence of each circuit block on nelghboring blocks.

3.» provides a pattern for troubleshootlng the system.

.

*5.
6.
7.
8.

- 9.

RULES TO FOLLOW WHEN READING OR DRAWING SCHEMATICS'

10.

w.

.

?rov1des a method for locating the parts on the chassis. .

shows mechanical connections, linkages, or. grouping of components.

shows external connections.

shows relative importance of components.
. ] ) .. L

shows interconnection of components.

tells values and limitdtions of the components. - .

- J
Ty #

Signal’ flows from left to right.

Signal componengs ¢coupling) are generally connected horizontally.
Power'flows uP;or down, ¢ '

Power components are generally connected vert1cally

All lines are drawn either horizZontally or vertically, unless spec1f1cally

required by the symmetry of the circult.

Ground is always at the bottom.

All test p01nts, components, connectlons, pin. locatlons, ete., are
labeled.

components placement and or1entatlon.

rEll symmetry nmst beé upheld through- _ A
,,,,, -
a. bvenly spaced components
b. similar components are placed at same level on the schemat1c
. c. parallel construction
d. progressive constructlon
‘Standard symbols and conventlons are used. L
dFunctlon and importance of components and circuits are 1nd1cated tnTC”Eh

L
. .

—ry
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LA riext provided by R

) Reprinted from June

Product Engineering

Q \
' Copyright, Morgan-Grampian, Inc., June 1936 .
‘ Y . Y » ’ Sy , ‘]1\ . . 1
- Chart for Solving Ohm’s I.quations
' D e S Ohmas
Volts R CCHITCHCOCK . . . 100—1000
ofy—1 0 . | 4 -
w $0-—500
— o ! 4
. ]
| ) A 'Amparo; 1
o2 2 lath . | ‘
03} 3 ' Watts L i 10 —|100
. 0.0’——\ (131 ) ' 1 B
[N = . -1 9 5
’ i 005 & .
o4 4 - 1. - - 5—450
1 ,005—405- —o! _ /_
0548 | - o .
T o1 ’ - S / B
- . \\Q\\\ ~ - N - .
-:- \‘“\\‘s\b ] ! ’ ‘.:» . !/ ] g
| T ] C s 7
[~ 0'5..:—;_ 5. : —:-/ . . » . o
T E R = i 10—410
‘ : 3 N 1! A
1of<to \ - o - Lo—410 /?1\\ ] .
\‘ . i N . | . ) \\\ - _1
. e T . | ' a5~
~ie. s et B % P
B . ) o - v50 - o . ”/’ -
. = T P
v = I e~ y »
: . : - ; ‘ — - /’x\'
20F 20 o d’ "] . ;._1’0 B — .
- ’ . : .’ L 07; 500 R N
- 3of 30 o / e 00— 000 - ar—|1
. ' / o 1 50 \ . ‘
. - ) /)/ : ] .
“or 40 = S E 005— 05
- /”<, : ~ s00— 5000 —100 . — )
50 ¥50 '
- ) . 1S
é/ Values given in talics for voits,watts and ohms ~
= +  con be used with the one ampere scale to include
arange of lower capac«hgs .
L. |
= I oor —doi
10 L—t00 o
PRODUCT ENGINEERING . © REFERENCE BOOK SHEET -

- . 43
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v ~ SAMPLE WORK ORDER FORMS

"' Provided by Larry Mielcarz
Kankakee Area Career Center

v ~ Kankakee, I11inois 60901 = -,
'
' OCCUPATIONAL SAFETY AND HEALTH ACT NOTES =
- Area or Equiipment‘lns'pect'ed' _ -
Irispécted by - L ‘ __Date -
_ INSPECTION COMMENTS:
¢ ) . :
, .
i ) i
_ REINSPECTION REPORT -
Area or Equipment Inspectec _
. -~ Inspected by - _ : - Date
* INSPECTION COMMENTS: :
. W .
\ - )
' F o

46




(Sample Work Order Eorfnsf-z).

TREGUESTED 57 X
ADDRESS \
CITY »
CUSTOMER ORDER NO. LOCATION SEAVICEMAN '_DATE OF DRDER .
| MAINTENAMGCE ORDER 1
' KACC ELECTRIC SERVICE o ’
1st .Ca,'/ Davre _serviceman®’
LT LT it
]
SN = _
N 2[1’. d C3ll Date ~ serviceman
T ST . 1T
LDate .
' Srgnature:

4-7
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. - {Sample WOfk Order Fdfms%-3)

Material , e o A R
_Time v ' ’ - ) ’
Date’ )

Material o s ’ '

Time . - - - | ' -

T Date ) . T ‘ : . T -]

«. Material

Time = -
Date - A . — |

Material - B ‘ L . - 1. — .
~Time o - - ‘ - ,

Date S

- Material .. - ' 7 o . i L

Time - A . .
Date" . . o .

MaterialTptal" S , S o D Yot

-\
!

Aruitoxt provided by Eic:
h N B . L. e . - . !




. DALY TIME TICKET = |
| ‘stuoant: - o
| oAt

- | Starting Time [Finishing Time’ Jbb'Desc‘riptibn |

-

.
T
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E _ " VWHAT YOU NEED TO KNOW TO TROUBLESHOOT! - ~

- . _ Developed by-Ernest Hopkins, Electronics Instructor - = e
o » . ° Parkland College, Champa1gn, Illlnols e . SR ST B

1] . B . . §
- " . N . - . .

g When an 1nd1v1dual is beglnning to learn how to troubleshoot
° ~ he may tend to gc off }n many d1fferent dlrectlons at once and - B . K

become-frustrated at not be1ng able to»solve electron1c servicing

problems éxcept by a h1t or miss process. To aVOiH thfﬁ@random_'>
'guess1ng approach the beg1nner needs gu1dance and d1rect10n in’ -
what he should know to troubleshoot effectlvely and eff1c1ently
He needs to know how to proceed w1th his 1nvest1gat10n once he _' A;v L_,
has started Many beg1nners look at a compllcated piece of elec- o
tron1c equ1pment that conta1ns .20 tubes or trans1stors, 200 or
more . capacrtors and res1stors, numerous transformers and dlodes, P
' and are awed and confused as what to do next. At th1s p01nt many
e .1nd1v1duals are turned off by electronics because they feel they
' . Wlll never be able to work on anyth1ng that is so compllcated T
- S This author knows .the feellng ‘ . ' ' o |
'h "You must crawl before you can walk" is. an apt cllche at this
point. By this it is meant that the 1nd1V1dual should not tackle
a compllcated electron1c system untll he has ‘mastered the circuits
and he should not troubleshoot the c1rcu1ts untll he has a thorough o )
knowledge of the-components 1nvolved, He must also understand the
" relationship of the components to each’other .in the c1rcu1t and the
relat10nsh1ps of - the cirefits to each ‘other in the system. .
‘ There -are some (1nclud1ng the author) ‘that m1ght say "Th1s 1s
4all fine and good but I want to know where I' m supposed to.go and
.how do I know when I get there in learning to troubleshoot7”, The
follow1ng is a general guide to troubleshoot1ng that will aid the
. . beginner in answering these questions and hopefully help to keep. N
him on the rightltrack when he starts to.stray~or become frustrated. '
.jhis is meant‘toibe an oVerview.of'troubleshooting in generalband

a guide to "how to proceed" with a complex system once the material

4l
: &

. ' . N 33 . R . i L 4,,; *




M o ’ - ,_'('.rroubleshoot --2)

.

1n th1s text has been mastered _In learning how to troubleshoot
Mfrom "the beg1nn1ng, the mater1al in the follow1ng chapters will be. _' . ~
~00vered in an 1nverted order to thlS 11st. That is, the- components o 0

W1ll be covered f1rst then the circuits: that are made’up of these

[

L " a components and then systems that are made up of these CerULtS.v. -
e o ¢f§\ (_;ENERAL GUIDE To TROUBLESHOOTING B L
' oL QUESTIONS AND. EXPLANATION ) S oy :
- 'ml ; The follow1ng°1s a general -and practlcal gu1de to trouble- . "

‘.shootlng'most-problems that will occur in-an electron1c system.
It may appear as though much of thlS 1nformat10n is common sense, L
but}"common sense" is, Jot very common anymore. The steps are 'y* ﬁq".
:arranged in what .can be cons;dered a loglcal sequence.' The ‘ques~ r‘:
tions asked, are the questlons that should be asked at that step
-‘vliln the troubleshootlng so as to proceed in an orderly fashlon and
v'av01d chaos.. The suggestlons made are based on the prem1se ‘that
the problem or problems need to be ‘solved by the s1mplest and DR
most expedlent method > ' '

(s}

"A GeneraI Gu1de to Troubleshoot;;g
gEestlons

~ Step I, Learn the functlon of the Systenh

1. What does the ' system do?. cor

2. ."How does the system perform its function? " :

,3,' How are the circuits of the system 1nterrelated to: perform
"~ the overall functiog of the system7 '

\

°o»

1. What does the system not do that dt should7 -
~2. What does the system do do that it should do? ' :

3. Are there any symptoms s that can be detected by the senses? o
, (smell, touch, sight, hearing) T . B
“'4, Have you seen the symptom before? h <

0. o

Step II1I. 1Isolate the problem area.' - .‘ ~

Step II, Identify the symptom.

1. What areas can cause the symptom? o
2. What areas do not affect the symptom? . o
3. Can.a quick visual inspection’ detect the problem area?
4, What measurement or test w1ll a1d in 1ocat1ng the ;
. problem area? . :
5. What test equ1pment wlll be requ1red7'
6. Have Jou had this problem before?

" o

FRIC. - - 1 AARNen

P
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Aruitoxt provided by Eic:

L

(Follow1ng is

St'Z)‘ I. '

- 10.

s

Stop;and think! : “~' : o o .

. Learn the functions of the system.

1. 'Is everythlng very confus1ng at this p01nt?

.~ 2. Should you clear your mind of any preconce1ved 1deas?

3. Should you start over? = | .

4.. Are you jumping around from one.area to another'without : '
following a logical pattern or a logical sequence of '
events? - - L _ ,

:Isolate_the problem'to a specific areal -

}w»AWhat'is the function of the area? !

2. How does it perform its function?

" 3. Wilt a close: visual inspection détect the problem? )

% . What measurement or test w111 aid in 1ocat1ng the problem
» the quickest? i

5. What test equipment w111 be. required?

6. 'What is the function of each component  in the’ area‘7

7+ What can be bad, about each component? . '

8. How can the component be checked? ’ o ’

9. What caused the component to become ‘defective? .

- If an exact replacement component is not available is there
. a su1tab1e substitute? v

11. Does replac1ng or repairing the defect solve -the problemV"

~12,

Will the unit continue to operateh'to,acceptable,standards'7
'.-. T U\ . : C . ’ . o ’ ' ’
a more detailed version of the outliné)

v

v
.t

1.

2.

What does the system do? .- . oo _;,,._'ﬂ.'?:
A. A radio receiver converts electromagnetlc energy .

.+ -4t high frequencies into audio frequenc1es that
: can be. detected by the ear.

‘B. - -The. teleV131on receiver converts electromagnetlc -
’ 'energy -at high frequencles into audio frequencies
. " to which the ear can respond and to llght impulses

- to which the eye can respond

: N
~.C. The, tape recorder converts 1nte111gence that has

: ‘been. stored’ on magnetic tape into audio energy
" to which our ears can respond and the system must.
move the tape mechanically so as proV1de con-
<¥t1nuous 1nte111gence.;' . -

'“‘,] | S .(iroubleshoqt.'f-s)f

; How. does the system perform 1ts functlon7 .
W Ampllflers are used to' 1ncrease the amplltude of o N
: . signals. - ' B : RS
e ' ' - ,
. B.vVOSclllators must be. used to generate a constant - T
. ' signal within the s stem.‘ : : . -
< “C. Mixers are sometl es uskd to comb1ne s1gna1s.

v




(Troubleshoot'-- 4)

S

D. Detectors are- used to separate s1gna1s..

E. Waveshaplng circuits -are used . to change or modify o
_ex1st1ng waveforms into a more useable form. Y

" F, Transducers are used to convert one form of energy T }
into_ another form Voltage to accoust1ca1 energy. ’ ‘

Ge Motors are used to cause mechan1ca1 movement.,

.. H. AdJustments and controls are placed w1th1n the:
system to allow for tolerance 1nterface between
components and for component ag1ng

3. How are the circuits for the system- 1hterre1ated ‘to perform
. the overall function of the system9

: . A. . Some. stages depend on an 1nput from a prev10Us state

Jf; : . .and then send the output on to. follow1ng stages. In
other cases the output from a stage is sent back to

, previous stages ‘for purposes of controlling the pre~

- \\\\<\§Et@ Vlous stages. : @
Ste%'II. Ide fy the symptom. o

1. at does the system not do that it shou1d9

" /A. The' system is complétely dead and no performance can .
' be detected. . s :

'B. The system is produc1ng a nolse but no 1nte111gence."
C. . The system has no. or- 1mproper mechanical movement.

- Di.. The system’ produces aural 1nte111gence but. no v1sua1 .
' intelligence. - . .

.

E.. The system ‘produces a visual but no aural intelligence.

F. ' The system’ produces all functions’ required but not to

an acceptable standard. ; g; & . .

o - G. The system produces functions that are at an | '
1 : : 'j : acceptable standard but 1ntermittent1y . - s

2. What _does the system do do that it should?

A.. Many times by noting what the system does do,
the -stages that perform these functions cor-
rectly can be ignored. This is important
because the more complex the system the more

" you can ignore when those stages are performlng
:correctly .

3. Are there any symptoms that can be detected by the
’ senses7 (sight, hearing, smell touch)

A. Perform a ylsual 1nspectlon of the system to
'~ locate any broken wires, burned or broken parts,
- , signs of smeke, broken or cracked printed cir-
S cuit boards, 1oose conpectlons and hardware,
. and burned out’ vatuum tubes.
[ERJ}:‘ S S ’th' »
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B. Listen for any strange noise such as arcing, o
howllng, frying, and ahatterlng. , . :

*C. Use the nose to detect any strange odors that
L Co Ny 1nd1cate over-heated components such as resis=
tors and transformers.

«  D. Touch the cases of tramsistors, transformers,
electrolitic capacitors, and resistors for any

. unusually hlgh temperatures. - (Be careful of

, < large transformers, resistors and somé power
' transistors; these do have rather warm cases.)’

4. Have yon seen the symptom before? . : . -

A, Learn to categorlze and relate var;pus combi-

" nations of symptoms., This will aid in the
future troubleshootihg of similar systems and
in turn reduce the time required for identifying-
all the symptoms and will enable you to better
relate the, symptoms to the problem.

Step III. Isolate the problem to a general area.
- 1. What areas can cause the symptom? -

A. If the ‘system is completely dead and a visual -\
inspection indicates that the filament are-
. not lit, then .the only area that can cause’
s .. this s1tuatlon is the 1ow voltage power supply..

B. If the turntable of a phonograph,ls not rotating,
then this problem can be associated with either
the power supply or the mechanical section of the
system. 'This problem will not normally be asso-
ciated with a defective amplifier unless of course, -
the amplifier is -overloading the power supply and

‘ ' causing it to become 1noperat1ve. -7

| .

| . ! ' . C. 1If the 91gna1 that is processed through thF system

| is weak, then this would be an indication that there
is lack of amplification and thetefore checking

the amplifiersfwould be a' logical step to perform.

2. What areas do not affect the symptom?

, ) A. If a telev1s1on receiver has a good plcture but
. . poor or no sound signal, then only those stages
e that contain the sound signal need be checked ’
. ' . and the stages that do not incorporate the sound
' e signal can be ignored. Therefore in the more
. complicated systems, it is easier to locate the
problem area by noting which of the areas of the
system are functioning normally :

r . - . .
Full Tt Provided by ERIC. . . .
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3. Can a gulc k visual 1nspectlon detect the problem area‘7

A. In-thls case, the whole system is being vlsualhr :
- checked and in the more complex systems, such as
a color television, anything but a quick inspec-
~tion (2 to 5 minutes)_would‘involve a- loss' of
time in troubleshooting. For example, an open
capacitor or transistor. cannot ‘be spotted visu~- .
ally, but a broken wire, or burned out filament C .
or a blown fuse is quick and easy to detect. ' '

4. What measurement or test will a1d in locating’ the
' problem area9 » -

A. The test or measurement to be made will depend
- somewhat on the system, the symptom, and test : .
' equipment available. 1In one case the signal ' ’
injection method might be best, while in another
case, signal tracing m1ght be best suited for
1solat1ng the- problem.

5. What test equ1pment will be requ1red9

A. It must be decided on .the basis of.what the
T - - symptom is and what equipment is available,

L . The frequency and amplitude of a piece of test
' equipment must be taken into consideration for .
.some applications. Some systems such as tele-
.vision may require special types of signals to
apply to it in order to aid in troubleshooting. ,
For some troubleshooting problems, it is best /\\\\/
to have a visual output indicator rather than ’
an aural indication. This would be especially
true where waveforms are of prime 1mportance as
related to functlon performed

6. Have you had ‘this. problem before9

A.- Many times previous experience with problems can- . |
help in guiding the troubleshooter to a likely - .
trouble area because he has had. the same type of
problem before, especially if it is the same
! . model or chassis that he has worked on before.:
' Some particular models seem to have a weakness
in one particular part of the system due to its
des1gn. ' .

i)

" Step IV. f§§op,and think! L
' 1. Is everyth1ng very confu31ng at thls polnt9'

'A. ‘There are times in every technician's life when
' he tends to run around in circles and a solution
to the problem evades him. This can be caused by
s having missed anyone of the steps above .or having
avoided a logical sequence of events up to this -
7 p01nt Sometimes a review of data collected,
symptoms present, or measurements made w111 allow L ‘
the. techn1c1an to progress. o . , S g e ’]

s . !’ . E - e . N . - . I“ . .
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2.4 ~§hbu1d you clear your mind of preconceived ideas?

A. Sometimes preV1ous experience has taught us that

a particular symptom is causeg by a certain_defect; . b

- but when that area is checked, it~is .found to be in- .
good order. Once this has‘been determined leave
that drea alone. Too many. times the technician is
so convinced that the problem is in this area N
that he wastes time by continually returning to

‘this area because he has a preconcelved idea . =,

.Habout thee solution. - v ' .

-3, Should you start’ over7

A, Interruptlons and qaklng up troubleshootlng where - ¢ N
- someone else left off or using data someone else =~ o .
. has collected can ‘lead a technician down the wrong -
path of analysls. In this case, it is best to start
ovér. S, i _ ’\gu'

4. Are you jumping around from one area to another W1thout
following a logical. pattern or a 1ogica1 sequence of
events7‘

. This can be caused by e1ther of items' 1 and 2 above_

in this step or just one of those nervous and Jumpy
days that we all get.

1

Isolate the problem to a spec1fic area!

.1. What is the function of the specific.area?

A. Is it an amplifier,gan oscillator, a power supply, ' .
or a signal splitter. Knowing the function will -~ .
help in deciding what is not be1ng performed properly

2. How does it perform its function?

A. Knowing how the area goes about performlng its -
2 function w&ll help to isolate which of the components
_in the area could cause such a problem. It will
also .alert the technician as to what to look for
when making measurements- and collecting data.

3. Will a close visual;inspection.deteét the problem?

A. At this point in isolating the problem,.'the tech~-
nician only has a few components and .a small area
for concern. It may be a good idea to take a few
minutes and closely inspect such items as cracked
boards and components that mlght have been m1ssed

'by the qu1ck 1nspectlon.
-

SO

I What test equlpment w111 be requlred? - 'r X

‘A.. The test equlpment requlred at this level may be-
' jd1fferent than it was when the problem was be1ng
~ isolated down to a general area. Here voltage §

. . measurements may be of great importance because . L
this is what is reflected in . the tech data. : ] S

i
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Sometimes current medsurements are given in the -
data; but to make such measurements, the circuit
path must be broken and this is not always con-
venient to -do.: Therefore, a voltage measurement
\hcrObs a known resistance will yield the same
information by simple computation.

What test equipment will be required? ' . oL
A. The loading effect of the test equipment may ‘V'\
“dictate which equipment is to be used. As to ’
whether measurements can ‘be made with power on or >
off may be another 1mportant factor. - . .
What is the functlon of each component in the area?

A.

By know1ng the component's function, it can be
determined as to whether that particular com=-
ponent s being bad can-cause the problem in that
area.

What can be bad about each component?

cA.

Shorted, open, leaky, increased or decreased yalue
are various symptoms that a component.can exhibit,

. Knowing the defect that a component can have, can

How

alert the technician to what to look for in checking
out that component. . :

can’ the component be checked°

A dlodeQand sometimes a coil or transformer can be
simply checked with an ohmmeter ‘but it must usually
be disconnected from.the rest of the c1rcu1t. A
:capac1tor can be checked sometimes with an ohmmeter
(if it is 1 ufd or larger) but at_other times it
-is best to use d capacitance checker if one is
available. There is always the direct replacement
method which is usually the best method if you
don't wipe out the replacement in the process.

What caused the. component to become defectlve?

A‘

If an exact replacement component is not avallable, is
'there a suitable substitute? ‘ v&‘, RN

A.

Many times a bad transistor may be found in a circuit

‘and it is replaced with a new one, but a short time
later it too becomes defectlve. This gets-to be
expen51ve. Therefore, when a component becomes
,defectlve, it may. have done it on ‘its own or another
component's having become defective took the ttran-
sistor or components with it. It is a good idea,

in this case, to check the other components asso-
ciated with the defective one.

.

The use of part substltutlon manuals can reduce the
dowri- timg ppf}iefectlve equipment. (It would be

418
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terrible to have to send to Hong Kong or Tokyo . for
“a transistor!) There .are special cases where suit-
able substltutes will not work ‘very well. Tubesjare
an example of ‘this problem.- Current requirements .
. of the filament may be different and this would be
fine ine a parallel filament arrangement but not so
‘good for a serles strung set.

h 11. Does replaclng or repairing the defect solve the problem? @

A. It could be that your analysis of the suspected
part was wrong and it.really wasn't bad and the
.problem still exists. There mlght be. more than
one. problem.

~ 12, . Will the unit contlnue to operate to. acceptable standards’

A, Some repairs will correct the defect but the quallty
has decreased. This might Be due to the interface

of the new component to the older ones in the system
‘and’ alignment is called for., The poor quallty could
be caused by a suitable substltute being used that is
not so su:.tab'le. .

Bs Contlnued performance of the repaired un1t is often
‘ neglecteé, because once a defective component is
: ‘replaced, it is assumed that the problem is solved.
k Reviewing iteém 9 above, we find that maybe something
caused the component replaced to become defective
. and until that ‘something is corrected the unit cammot
be considered to be totally repaired. The repaired
" ,unit should be operated under normal conditions for -
] a period of time after the repair has been made.
Thevpreceding~outline‘and guide to trohbleshdqting is only
‘meant to let the’beginning'troubleshooter'know'what he is in for
when gervicing "electronic systems and circuits. -As each of:the
?,,f succeedlng chapters’is covered; the 1nd1v1dua1 should return to
,.thls outllne/gulde and review the approprlate area to see how the

material covered fits into the overall 1og19 of.troubleshootlng.

fRIC s - AR




Reprinted from Blueprint Reading for -
Industry, Walter C. Browm. Copyrlg,ht
Goodheart:-lhlco*{, 1972. '

= Glossary

 ABRASIVE: A material that cuts material

that is softer than itself; such as emery,
aluminum ‘oxide and diamonds. It may be
‘used in lbose form, mounted on- cloth,
paper or bonded on a wheel. - - .
~ ABSOLUTE SYSTEM: A system of nu-
~meric ally controlled machining that mea-
sures all coordinates fréom a fixed point

- of origin or zero point, Also known as

point-to-point N/C machining.

ACCUMULATOR A container in which
f1u1d is storedunder pressure as asource ‘

- of flu1d power. .
"ACTU
draulic energy into mechamcal energy.
A motor or cylinder.

ADDENDUM The radial d1stance between'

the pitch circle and the top of the tooth.
"ALCLAD: An aluminum alloy core with a

thin coating of pure aluminum to prevent .

corrosion of the core metal.

ALLOWANCE; The intentional difference
in the dimensions of mating paris topro-

vide for different classes of fits.

ALLOY: A mixture of two or more metals
fused or me,l‘red together to form a new

- ‘metal.

ANNEAL:
remove internal stresses caus edbyr011~
ing. and forging.

ANODIZ

a d-c current.
\‘l‘ o - ’ . o

'fOR: A device for convertmg hy—

' BL ANKING

_ . . sheets or str 1ps
To soften metals by heating to -

: The proceae ‘of protectmg alu—'
" minum by oxidizing in an acid bath usmo _

4220

ARBOR A shaft or spmdle for holdmg :
cutting tools. :

ASSEMBLY DRAWING: Adrawing showing .

the working relationship of the various
parts. of a mach'ne or c:tructure as they
fit together, _
BACKLASH: Tle play (Lost mot1on) ‘be-
tween moving. parts, such as threaded
shaft and nut+or the, teeth of meshmg
gears, : :
BASIC DIMENSION: A theoretlcally exact
value used to debcr1be the size, .ahape or
location of a feature, ;

BASIC SIZE: “Thdt size from which the N
‘limits of s1ze are derived by the appli- '

catlon of allowances and tolerances. |
BEND ALLOWANCE: The amount of sheet
metal requ1red to make a hend over a

~ specific radius.

BLANCHARDIZE An operatvon whlch re-
moves large amounts of stock through
rotary .grinding, Normally, it is a first -
operauon for preparing casiings for fin-

ish operdhons

a press uses a dig to cltltblanks from flat -

f metal.

BORING: Enlargmg a hole to a specified
dimension by use of a ' boring bar, May
be done on alathe g borc bormg ma- '

‘ chme or rmll

BOSS: A $mall local thlckonmcr of the body
of a casting or forging to allow more.

S AvES

: A stampingoperationinwhich '




- thickness for a bearmg area’or to sup-

port threads.

BRAZE: To Jom two close f1tt1ng metal

~parts with heat and a filler material of .

zinc and copper alloy.
.BROACH A tool for removing metal by
pulling or pushing it across. the work.
‘The most common use is producing ir-

~regular hole shapes such as squares,

hexagons, ovals or splines.

- BURNISH: To smooth or polish metal by
rolling or s11d1ng tool over surface under
pressure,

BURR: The ragged edge or r1dcre left.on

-

metal after a cutting operation,
BUSHING: A metal lining which acts as a
‘bearing between rotating parts such as
a shaft and pulley. Also used on 31gs to
~ guide cutting tool.
CALLOUT:. A note on the blueprmt g1v1ng

‘a dimension, spec1f1catlon or a machine-

I8
process

CAM: A rotatmg or sl1d1ng device used to .

~convert rotary motion into 1nterm1ttent
~or rec1procat1ng motion. :

- CARBURIZE: - The heating of loW-carbon
steel for a period of time to a tempera-

~ ture-below its melting point in carbona-

ceous solids, liquids or gases, thencool-

' ,'mg slowly- in preparat1on for heat treat-

L ing. A
CASE HARDENING The process of herd-
ening ferrous alloy so that the surface

layer or'case is made much harder than-

the 1nter10r core,

. CASTING: An obJect made bypourmg mol-~

. 'ten metal in a mold.

'CHECK. VALVE: A valve which perm1ts*

. flow of fluid in one direction only.
- CHOKE: A restriction, the length of which
is large ‘with respect to- its cross- sec-
tional dimension. '
CIRCUIT:
‘ hydrauhc system including the flow—gen-
erating device. :

CIRCUIT DIAGRAM: A lme draw1ng us1ng;
O aphic symbols or p1ctor1al views to.

"‘4,21

The complete path of ﬂ'ow ina

G'lossaryrof Terms

show the complete path of flow in a hy—
draulic system,
CIRCULAR PITCH: The lerirrfth of the arc

- alcng the pitch circle between the center

of one gear tooth to the center of thg next.
CLOSED I.OOP: A system in which the
output of one or more elements is com-
pared to some other signal to provide an
» actuating signal to control the output of )
the loop. ' M

COMMAND SIGNAL (or input signal): An.

external signal to wh1ch the servo must
respond

 COMPONENT: A s1ngle un1t or part

CONCENTRIC: Having a oommon center -
as circles or diameters.

CONTOUR: The outline of an obJect

CONTROL: A' device used to regulate the
function of a unit. : ,

COOLER: A heat exchanger used to re-

"+ move heat from the hydraulic fluid.

COUNTERBORE: The enlargement of the
end of a hole to a spec1f1ed diameter and
depth.

. COUNTERSINK: The chamfered,end of a

hole to receive a flat’ head screw. :
DASH NUMBER: A. number preceded by a
das'h after. the draw1ng number that in-
dicates right- or left-hand parts as well

as neutral parts ‘and/or: deta1l and as--

sembly" draw1ngs .The coding is usually'

A special to aopartlcular industry. -

DATUM: A pomt line, surface or plane'
assumed ‘to be exact for purposes of .
computation from wh1ch the alocat1on of
other features are establlshed T

DEDENDUM: The radial- d1stanCe between'

the pitch circle and the bottom of the

tooth. :
DESIGN SIZE: The s1ze of.a feature after

an allowance for clearance has been. ap—-:'

- plied and tolerances ‘have been assmgned
.DETAIL DRAWING A draw1ng of a s1ngle

part that prov1des all the-information
necessary in thé product1on of that part..

DIE: ‘A tool used to cut.external threads

by nand or machme 'Also-a tool. used to.
. ,?,) o ‘




nnpart a decnred sh'lpe to’ a piece -of -

metal,

. DIE-€ASTING: A method of casting metal

under bressure by injecting into metal

dies of a die-casting machine. Also the
part formed by die-casting. 7

DIE STAMPING: A piece gut out by a die.

' DISPLACEMENT: The: quantity of fluid

which.can pass through a pump, motor or

cylinder in a single revolution or stroke.
DOWEL PIN: A pin which fits into a hole

in an abutting piece to prevent motion or -

s11pp1ng, or to ensure accurate locatloq
of assembly.

. DRAFT: The angle or tdper on a pattern :

or casting that permits edsy removal
from the mold or forming die.-

ECCENTRIC: Nothaving a. com,rnonc enter.
A device that converts rotary motioninto

reciprocating (back and forth) motion,
‘EFFECTIVITY: The serial mimber(s) of

an aircraft, macfine, assembly or part :
on which a drawing change applies. The

~ * change may be indicated as an effective
~date and would apply onthat date forward,

ENTLOSURE: A rectangle drawn.around

a component or components to indicate

the limits of an- assembly Port gonnec-

__tions are shown on the enclosure line..
“EXTRUSION: Metal which hasbeen shaped
by forcing 1t in the hot or cold state
through dies’ of the desired shape. .

FEATURE: A portion of a part, such as. a
diameter, hole, keyway or flat surface.

. FEEDBACK (or feedback signal): The out-— '

put signal from a feedback elemant.”

FERROUS I\Ietals that have iron as them. ‘

base mater1a1 .
FILLET: A concave 1ntersectlon between
two surfaces to strengthen the area.

FILTER: A device whose primary function N

‘is the retentlon by a porous media oI in~
soluble contammants from a fluid;

. FINISH: Generql finish requ1rements such

as palnt chemlcal or electroplating rath-
er than surface textureor roughness (See
O urface texture, Y. : AR
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FIT: The clearance or 1nterferenc<> bc-
tween two mating parts. 1
FIXTURE A device used to posfuon and
hold a part in a mach1ne tool. Tt does
not guide the cutting tool.

FLANGE: An edge or collar f1xed-at an.-‘

angle to the mafn part or web asg anI-

. beam, :
FLAT PATTERN A layout showing true

‘ d1menS1ons of:a part before bendlng;JVIay. ‘
be actua1 size pattern on polyester film

for shop use.” = '«
FLUID: . '
© 1. A 11qu1d or gas.
2. A 11qu1d that is spec1a11y compounded
for use'as a power- transm1tt1ng me-
dium 1n/ a hydraulic system. '

N

FLUIDICS: A -contraction of the words— -

"fluid" and "logic," fluidics is a tech-
"nology concerned with logical"-control

functions and makes use of low pressure’ .

fluid interaction -to produce control sig-

I nals. Fluidic device's have no moving

parts, -
FORGING: Metal shaped under pressure
with or without heat.

FORM TOLERANCING Perrmtted var1a-
tion of a feature from fhe perfect iform

_indicated on the drawing.

I‘USION ‘WELD: The 1nt1mate m1x1ng of
" ‘molten metals,

-GEOMETRIC DIMENSIONING AND TOL-—

ERANCING: A means of dimensioning -

" and tolerancing a drawing with respect
to the actuial function or relationship of
 part features. which can be most -eco-
nomlcally produced, It includes pQSlthI'la].
‘and form dimensioning and tolerancmg

‘GUSSET: A small plate used in remforc-—ﬂi

. ing assemblies. - :

HARDNESS TEST: Techniques used-to
measure the degree of hardness of heat—
. treated materials. . ‘

HEAT EXCHANGER:A device whichtrans-

fers heat through a conducting wall from v. '

' one fluid to another. ...

HEAT TRFATMFI\T The. apphcatlon of
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heat to metals to produce desired 'quali4 .

ties of hardness, toughness and/or soft—

ness. (See anneal.) . '
HOBI}II\G A special gear cuttlng process..

The gear blank and hob rotate together

as in mesh during the cuttlng operation.

‘HONE: A method of finishing a hole-or
_other: surface to a pre01se tolerance by
using a sprlng loaded abras1ve block and

- rotary motion.

" HORSEPOWER (HP): The power requ1red
‘to lift 550\Rgunds one foot in one second

~or- 33,000 pounds one foot in one minute.
A horsepower is equal to 746 watts or to
42.4 British thermal units per m1nute.

HYDRAULIC CONTROL: Control which is

actuated by hydraulically 1nduced forces.
"HYDRAULICS: Engineering science per-
taining to liquid pressure and flow.
INCREMENTAL SYSTEM: A system of
numerically controlled machining that

- .always refers to the preceding point when

making the next movement, Also known
~as continuous path or contouring method
~of N/C machining.

.INDICATOR: A precision measurlng in-.
strument for c‘lecklng the trueness of
worl; ' ' ;

INTERCHA\IGEABILITY " The condition

that assures the universal exchange or-
'mutual subst1tut10n of unmits _or parts of
.a mechanism or an assembly

.INVOLUTE A sp1ral curve generated by
a p01nt on a chord as it unw1nds from a -
circle or a polygon. : '
- JIG:

L3

iy

“cutting tool.

JOGGLE: A bend in a part to f1t over other
parts.

KERF: The slit or channel 1eft by a saw
or other cutting tool. -

KEY: A small piece of metal (usually a
pin or bar) used to prevent rotat10n of a’
gear or pulley on a shaft, ,

- KNURL: The process of marklng the sur-

A device used. to hold a part to be * :
machlned and pos1t10ns and guldes the .

u ce of a part by. rolhng depressmns in -
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the surface.

LAP: To f1n1sh a surface w1th ‘a very fine

abrasive 1mpregnated in a soit metal. »

LIMITS: The extreme perm1ss1b1e dimen-.
sions of a part resulting from the apph-i
cation of a tolerance, \

MAGNAFLUX: A nondestructive 1nspec-—
tion.technique that makes use of a mag-
‘netic field and magnetic part 1cles/t—o’l'6—

_ cate internalflaws in ferrous metal parts,

.MAXIMUM MATERIAL CONDITION: When .-

a feature contains the maximum amount
. of material, that is: minimum hole diam-
eter and max1mum shaft diameter. Ab—'
breviated MMC. - o
MILL: To remove metal with a rotat1ng~
cuttlng tool on a milling machine. .
MISMATCH The variance between depths
of machine cuts on a given surface.

- NEXT ASSEMBLY: The next object or ma-

~ chine on which the part or sub assembly '
~is to be used. e .
'NOMINAL SIZE: A general class1flcat10n

term used to des1gnate size of a com—. -

]

" mercial product,
NONFERROUS -Metals not der1ved from
an iron base or an iron alloy base such
" a8 aluminum, _magnesium and copper.
NORMALIZING A process in which fer-
rous alloys are heated and then -cooled
in still a1r to room temperatures to re-
store the uniform grain structure Jfree
'of strains ecaused by cold workmg or
welding. -~ i :
ORTHOGRAPHIC PROJECTION A multi-
" view 'drawing that shows every feature
" of an object in ifs true size and.shape.

Ve

PASSIVATION: Particularly applicable to .

stainless steel, it is a conditioning of the
surface with a low strength nitric acid
dip that develops the "stainless' property
and prevents random staining due to''free
- iron'" particles left from machining.
PICKLE: The removal of stains and oxide
scales ‘from parts by immersion in an
acid solution. 4
-PILOT A protrudlng d1ameter on the’ end )
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of a. cutt1ng tool des1gned to fit in a hole
and guide the cutter in machnnng the
~ area around the hole.
PILOT HOLE: A small hole used to gulde

‘a .cutting tool for making a larger hole.

Also used to guide drill of larger size.
. PILOT: VALVE: An auxiliary valve used
to control the operation of another valve.

The controlling stage of a.2- stage valve, .
PINION: The smaller of twomadting gears. .

PITCH: The distance from'a p01nt on one
thread - to a correspondlng point on the
next thread.

PLAN VIEW: The top view of an obJect

PORT -An 1nterna1 or external termlnus'

. of a passage in a component .
POSITIO\IAL TOLERANCING The per-

mitted variation of a feature from the -

“exact or_true’ pOS1t10n indicated on the
drawing. '

PROCESS SPECIFICATION Adescription
- of the exact procedures materials and
equipment to be used in performlng a.

- particular operation such as a milling
operation or spray painting. -

" PUMP: A device which converts mechan1—:"-
cal force and motlonolnto hydrauhc f1u1d g

power.

QUENCHING Coohng metals rapldly by

-immersing them in 11qu1ds or gases,

RAM: A single-acting cylinder with asin-
gle diameter plunger rather than ap1ston '

v and rod. The p1unger in a ram-type cyl—
inder.

REAMING: To f1n1sh a drllled hole to a .-

close tolerance.
 RECIPROCATION: A stralght line, bacl'
¢ _and-forth motion or oscillation,

REFERENCE DIMENSION: Used only for

information purposes and does not govern
Ppr oduction or inspection operations.
RF,GARDLESS OF FEATURE SIZE (RFS)
The condition ‘where tolerance of posi-
tion or form must be met 1rrespect1ve

of where the feature 11es within its s1ze.,,

tolerance )
LVASL NOTICP’ The authoruat}’qn,

T Provided by i [N
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/ - (Glossary == 3)

d1cat1ng the dravvmg has beencleared for
use in'production., ° - : S
RFL{LF VALVE: Pressure operated Vﬂlve-
whlch bypasses pump deliveryto the res-
.ervoir, limiting system pressure to a
redetermlned maximum value,
.'RESER\(OIR A container for_ storage of
liquid in a fluid power system.
RESISTANCE WELDING: The proceSs of
. welding metals ‘by. using the resistance
of the metals to the flow of electricity to
produce the heat for fusion ofthe metals,
RESTRICTION: Areducedcross-sectional
~area in a line or passage wh1ch produces ;
.a'pressure dr op. :

] ROTARY ACTUATOR A dev1ce for con- . -

verting hydraullc energy into rétarymo- -

‘tion - - a hydraulic motor,’ ‘
‘_SANDBLAST The process of remov1ng.'
surface scale from metal by blowing a

pressure
SECTION: A cross- sect10na1 view at’ a
specified-point of a part or assembly

SENSOR: Dev1ces wh1ch convert’ phys1ca1. b

" cond;tlons into 1nformat1on which can be- -~
understood by the control system. . '
SEQUENCE: o :
1. The order of a ser1es of operatlons
or movements. :
2. To divert flow to accomp11sh a sub‘
, sequent operatlon or movement ' :
SERRATIO\IS Condltlon of a surface or .
edge having notches or sharp teeth.’
SERVO MECHANISM: A mechanlsm sub- -
jected to the action of a contr0111n<r de-
vice which will operate as if it were di-
'gg_ctly actuated by the controlling device,
but ' capable 'of supplying power output
many times that of the controlling device,
this ' power being derived froman external
and mdependent source. EE
SHIM: A piece of thin metal used betweon
mat1ng parts to adjust their fit, i
2 SOLENOID: A c¢oil of wire carrying an
“electric current possess1ng the charac—'
teristics of a magnet.

o v

&

grlt mater1a1 agalnst it at very hlgh air '

o
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-SPECIFICATION A deta11ed descrlptlon

of a part or material giving all informa- -

tion not shown on the graphic part of the
o blueprint such as quality, s1ze, quant1ty
" ‘and-manufacturer's name,

" Glossary of T'_'e_rm.S

'SPLINE: A raised area on.a shaft (exter-.

nal) designed to fit into a recessed area
~of a mating part. T 4
SPOT FACE: A machined c1rcu1ar spot
- on the surface of a part to provide a flat

bearlng surface for a screw, bolt nut, -

L ! .

- washer or rivet head.
'SPOT WELD A resistance type weld that

joins p1eceq of metal by welding separate
. ‘spots rathet than a ‘continuous weld.’

TAP A rotatlng tool used to produce in-
ternal threads by hand or machine.

ness in metal. by heat treatment process.

' '~TEMPLATE A pattern or guide,.

TENSILE STRENGTH: The max1mumload'
(pull) a piece can support without break-
‘age or failure.. ,

~TOLERANCE: The total amount of var1--"

- 'STRESS RELIEVING: To heat ametalpart- '

to ar suitable temperature and hold that
temperature for a determined time then

- cooled gradually in air. This treatment

reduces the -internal stresses induced
by castlng, quenchmg, mach1n1‘ng, cold
working or weldlng
SUMP: A reservoir,

- SUPERSEDENCE: The replaclng of one

part by another., A part that has been

. replaced is said to be superseded

" SURFACE TEXTURE: Thelay, roughness
waviness and flaws of a surface :

- TABULAR DIMENSION: A type of rectan-
gular datum dlmensmmng in which di-

mensions from mutually perpendlcular _

- datum planes are listed in a table on‘the
drawing instead of on pictozial portlon

T'ANGE\TT A line draWn'to the surface. .

e

- of an arc or circle so that. it contacts
“the arc or c1rc1e at only one po1nt

AR

ation permltted from’ t,he des1gn size of
a part.

_TEMPERING Creating duct111t andtough-?'-

TORQUE The rotatlonal or tw1st1ng force .
" ina turmng shaft, B

" TRANSDUCER (or feedback transducer)
"An element which measures the results ‘

at the load and sends a s1gna1 back to the

~amplifier, A
TRUE POSITION: The basic or theoret1-.

‘cally exact position of a feature. :

(o

TWUMBLING: The process of- removing. '

rough edges from parts by placing them
‘in a rotating drum ‘that contains abras1ve
stones, liquid and a detergent

 TYPICAL (TYP): This term, whén asso-
~ ciated with any dimension or feature,

means, the d1mens1=on -or feature app11es

" to ‘the locatlons that appear to be 1den-

tical in size and configuration, K.

. VERNIER SCALE: Asmall moveable scale

4-25

- attached tq a larger flxed scale for ob~-.
taining fract10na1 subd1v1s1ons of the fixed =

scale. . ’

fiaa
o

.ax

&,

WORKING DRAWING: A set of drawings .
which “provide -details for the production’™

of each part and information for the cor-
rect assembly of the finished product.
. . . [

~
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CRlTERIA Ejf PLACING HANDICAPPED STUDENTS IN REGULAR VOCATIONAL COURSES

Adapted from an "Informational Brochure
Developed by ‘Dr. Claire Szoke
for the Sprlngfleld Public Schools

=y

o

‘A physical or mental hand1cap does not automatlcally mean, that the
- student wlll be unable to functlon in a regular vocatlonal course w1th0ut‘
‘ Spec1a1 ass1stance.v The ideal goal'of Yocational adJustment for the handl?
capped is part1c1patlon 1n an occupatlon 1n which the mental .or phys1ca1

disability’ does not const1tute a hand1cap. Thus, a student confined to a_

——— R

_wheelchalr mlght Be class1f1ed as vocatlonally ‘handicapped in a we1d1ng
© course but would be a "regularg student rﬁ bookkeeplng Soc1a1 maturlty
... and prev1ous vocatlonal sk111 preparatlon are also 1mportant

Determ1nat10n of the probable degree of Locatlonal hand1cap is the
; 2
first step in the placement process, ,$he follow;ng cr1ter1a w111 be used

o

to determlne whether a student has the interest and ab111ty to succeed in

a regular vocatlonal course:

e
.

s % The student's behavior (as measured by judgements of teachers and
counselors) is not a threat to either his own safety or that of '
. . others, . _ . ) o : : .
A . ‘ v ' L RN o ]
* % Student expresses 1nterest 1n course content cLE - r
% Recommendations of. formér -and current teachers indicate probable
success. oo \ Co -
e % ;Results of speclally selecteﬁ vocational apt1tude and 1ntereét

tests are pos1t1ve. A number of such tests have been developed
' for poor readers. These include:

Brainard Occupatlonal Preference Inventory (Dshycologlcal

" Corporation)--note: reading. level is 6.4 : e
Picture Interest Inventory (McGraw-Hlll) P o
Bennett Hand Tool;Dexterlty Test (Psychologlcal Corporatlon)
Purdue Pegboard (Séience Research Associates) i
Crawford Small Parts Dexterity Test (Psycholog1ca1 Corporatlon)
, Nonreading Aptltude Test Battery (¥evised version of the -
- : , : General Aptztude Test Battery; source local 1111n01s State

] : ‘ Employment ServrcevOfflce)

If phyS1ca11y and mentally handlcapped students are to be successfully
integrated into regular vocatlonal courses, a- careful matchlng%of the student
and an approprlate learning enV1ronment 1s essent1a1 The followrng Sup-

' portlve servlces are ones that can, feas1b1y be 1mp1emented 1n most pub11c

schools. .

A L
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" Materials

Resources : : -

RIC

Extensive use of audio visual aids: charts, films, slides,

.. . _.tapes, .records, video tapes, overhead transparencies

Written version of taped materials (hearing impaired)

Y

% - Taped versions of written instructional»materials

Mentally. retarded or slow learners, €.8., students reading
© two or more grades below grade level

Retarded students who are very poor readers may have up
‘ to a sixth grade. comprehension level{if the material is in
v ‘oral rather than written form. Sixthlgrade comprehension
‘ level is the level of many popular magazines, newspapers -
and telev1s10n shows. - :

.Visually impaired‘*'

Volunteer service agencies tape textbooks free of charge
for the visually impaired -- they' cannot do this overnight
however but must have the text in advance.
% Taped versions of written testp/and/or tests administered orally to
~ the- indiv1dual student (mentally retarded, slow learners, Visually
impaired) . \ v o

N ] . - o . -.‘ . . :
Largepprint versions of instructional»material (visually impaired)'

o
LW

(

Glossary -~ at easy reading level - of those vocabulary terms essential
for the mastery of a particular eourse. Such a glossary sliould be used
by students both in the vocational class and in their -special needs
English class. This reinfofcement concept is especially valuable for
the mentally retarded.

% o
-8 o R . . 7

N».,v“‘.k

. ‘handicapped classmates) 'If.all the students. in ja ‘class’ requently
~ work in pairs or small g oups " then the handicapped/disadvantaged '

Student note takers (class ate makes (carbon copy of his class "lecture"

53




. . ﬂ,"‘f’”’w
Ind1vrduall ed tutorlng (out-of-class ass1stance£by special .

education staff and/or special tutor, e.g., students from
Sangamon State’University; this service could, when needed,
include a reader for the visually impaired or a person

~. skilled in sign 1anguage to assist the hearing 1mpa1red

student)
Instructor aide L T e '1-",‘_5:- - .

Team teaching (special educatlon teacher in c1ass to ass1st

‘regular vocational teacher; this is now be1ng done in at least

one Spr1ngf1e1d Mlddle School) .

CLASSROOM PROCED@RES HELPI‘UL TO THE SPECIAL NEEDS STUDENT

Mentally retarded or slow learner

*

ats
Y

ota
o«

S .

*

Ed

/-PhyS1ca11y handlcapped (orthopedlcally, hearing, V1sua1;y 1mpa1red)

Emphas1ze hands on exper1encev : .

Use media (video tapes, films,’ f11mstr1ps, overhead tranSparenc1es, »

‘charts, taped mater1a1s) to’ reinforce baslc concepts.

‘Use a var1ety of teach1ng methods -~ some students have a short

attention span. They will be happier and more successful if given
several short tasks during an hour. iIf th eed a lot of 'drill"
at a certain pOlnt present it in a differentfway each time.

Use. task analys1s, e. g.; breakdown of a.process into its component
parts and the mastery of each task before mQV1ng on to the next

stage. . o . o . -
r

Allow ample* 1me to complete a task -- some students take longer than

‘others to perform a task. Rushing -them will only make them more

anxious and thus more 11ke1y to make errors.

a
’,

Emphaslze the pos1t1ve -- commierit ‘on what the student does r1ght

_rather than only polnt1ng out errors.

Keep requlred bookwork to a minimum.
T : o,

o, Py

W - ‘u .

Orientation: A small group orientation ‘session should be held
for the more seriously physically handicapped students prior to . o0
" the first class. This orientation should be conducted jointly h B
.by the vocational, teacher and a. spec1a1 education staff member.

1f pOSS1b1e, such orientation perlods should be scheduled at a.

time when class is not in sess1on. Such an or1entat10n sess1on

should ‘include: -+~ v .

* 1nformat10n regardlng spec1a1 equlpment and resources
: avallahle . , .
. o |
o % Tour of the c1a°sroom laboratory to acqua1nt student
with location of equlpment and supp11es (this’ is essent1a1

L "for the V1sually 1mpa1red) g .




. ' * Opportunity. for hands- on trial of basic equipment -- this :
‘ will ‘enable both the student and teacher to determlne what
~ adjustments. might need to be made.

A separate.but similar orlentatloh session should be held for
mentally retarded students. . 4

-

. +

Hearinp impaired B RN e

% Teacher and deaf student, should cooperatlvely develop éome S¢mple

signs. . o \.~;’
S . R

. * Be careful in uS1ng words with multlple meanlngs when talking té
A - lip-reading hearing -impaired students. - : : :

% Speak distinctly and slowly, use s1mp1e sentences , and look directly
at lip-reading hearing impaired students. : » . '

‘Emphasize deémonstrations rather thian vexrbal explanations.

.’

.vVisually:inpaired. ;“ﬂ v o -

. S Ofderly norkshop and individualize ,1nstruct10n regardlng the use of
each plece of equipment are absolutely essential. : :

.lee the v1sua11y impaired student ample time for accumulating flnger

P

e ' knowledge -- ‘teacher must a1d student in mOV1ng flngers for gatherlng
: 1nformat10n ! : , _ o ~
[ SUGGESTIONS FOR EQUIPMEN'I‘ MODIFICATION S

;h'Hearlng ;4pa1red

. = ‘A red llght 1nsta11ed next to the switch. 1nd1cat1ng when the machlne

. 1s in operatlon

% Bells connected ko a llght that turns on when the be11 rings; applicable_‘
on typewriters, class bells timers, flre alarms, and emergency stop.

- procedures.

© Visually impaired o

* Control dials and shitches that are easily access1b1e spec1a£yeontroi
‘dials with actual rather than visual markings; for this one can use
brailled tape or ralsed marks (e g.,vdots of Elmer's glue)

w® Audltory rather than V1sua1 warnlng slgnals . t
% Guard. plates (where feaslble) on power equ1pment _ o .

s "~ % Specially: designed measurlng tools e.8e, audible. multlmeter

. audible electronic level, brailled ruler'-- see Aids and Appllances
-~ 18th ed., 1973 American Foundation for the Blind. _ - L
. i X7 Y "’N'_ﬂ».. . . o L . . -

Orthopedlcal;y impaired N o ‘i - 5‘ o -

« o

% Work tables which can be adjusted to varlous-heights ﬂf

-

o AR

. : . L e




Semi- stationary equipment should be put on variahle height hases.
% @inks. and water controls should be acces31b1e to students in
,wheelchalrs. '

-

* Guard plates (where feas1ble) on power equlpment mach1ne switches -
on power equlpment may need to be moved for easier access1b111ty

v Extra large handles on hand tools for easy use by students with -
weak hands . v

The following minor adptlons whlch are des1rable for orthopedlcally 1mpa1red

~home economics students gre representative of quick, low-cost mod1f1cat10ns .
jwhlch mlght be made or purchased for handlcapped students in other vocat10na1

classes: _ _ , i
. Cutt1ng board mounted on su¢tlon cups so that students with- only one -
hand or with minimal sStrength would not.have to be concerned with'
.hold1ng the board steady, peellng screw to hold vegetables to be
peeled ™ .

Electr1c sc1ssors for students w1th m1n1mal motdr control

% Grocer's hook for reach1 small items w1thout the’ student s gettlng P
e . " e

.. out of wheelchalr N

% Electr1c ‘mixer with :a. level ‘control 1nstead of the d1al type speed
control (also useful for the V1sually impaired) .

o Place a llghtwelght sew1ng mach1ne on a tray fitted over the arms
of a wheelchalr. _ '.. : :

o




rrAdams James E., Electr1cal~?r1nc19als and Practices, 2nd ed.,

LIST OF'REFERENCES

' FROM .
ELECTRICITY AND ELECTRONICS

CURRICULUM GUIDES

v

(McGraw-Hlll 330 W. 42nd St., New York, New York 10036) 1973.

Agriculture Wiring Handbook (Edison Electric Instltute 90 Park

" Avenue, New York, New York 10016). -+

Alerlch, Walter N. Electrlcal Constructlon Wiring, (Amerlcan
Technical Soc1ety 848 E. 58th St. , Chicago, Illinois 60607).

. . Electric Motor Control, (DelMar Publlshers, Inc + P.O. Box
5087, Albany, New York 12207). - S S

'Allen Bradley Controls, Standard Coiitrol Clrcults ~(Allen Bradley

~ Controls: 1201 S. 2nd, Milwaukee, Wiscomnsin 53202)

. Allled ‘Radio Catalog,ﬁ(Allled Radio Corporatlon 2400 W Washlngton

Blvd Chicago, Illinois 60612).

‘Allied Radio Corporation, Best Ways to {Ise .Your VOM"and VTVM, (Allied

Radio Corporation: 2400 W. Washington Blvd Chlcago Illlnols 60612),
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