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' pesigned for studen+s in grades 7 and 8, this _
electrxcity/electronics curriculum guide contains instrubtional T
modules for ten units of Iinstruction (nipe-week class): (1 ‘

 crientation;:  (2) understanding electricity:. (3) safety: (4) mebhods

to _generate electricity:. (5) wiring tools and wire:; (6) soldergng.

(7) magnetisa and electromagnetism: (8)° cipcuits, symbols, and |
onponent identificationsy (9) resistors and identification systems.

and (10) availahble sonrces ;0f the Earth*s dhergy. Each instructianal ,
module is divded into two sgctions. The first section of each moiule . -

is an . instructor's guide providing & lesson plan overviev of the

: unit. This ové¥viewv includes the title of the unit, time allocation,'

-unit .goal, unit obijectives, evnluation, instructor references, unit.
overview. suggested presentatien hints/methodolcgy, supplenentdl
-activities and: denonstraticns, and instructional module contents :
‘listing.’ section 2 of the module.contains the packet of materials to
'be utilized in the classroom. Each packet includes the following
parts: anit outline/transparency master,  pre-post test, vocabdlary.-

' enrichment activities, student inforuational handouts, :ela%ed gnest"

actzvlties, an& answer keys. (LRR) . o
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®  INSTRUCTIONAL- MODULES
A set of 10 technical units which were specifically designed to

-support Electricity/Electronics instructors in the planning and
presentation of their course materials. < .

-~
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Robert E. hillo, has taught Electricity/Electronics for 14 yeérs
in indudtry, college, and at Mt, Pleasant High School, San Jose’,
California. - . . :

Nicholas S., Soffiotto, has taught Electricity/Electronics for 6
years at Yerba Buena High School, San Josq;~Ca;ifprnia. T
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Industrial Education, in the public school$ of Califprnia, is

a generic term which applies to all levels of education and :
training which relate directly to industrial occupations.: | R

* Industrial Educatlon includes the major subject matter fields

'sugér,hQ;cupational,'recreational. organizational, manag
spc‘ql;“historicél.fand cultural aspects of -industry and .- ~°

needs.in the future, the educational system must meet dits «
curriculum challenges today. One means of solving this problen

‘of industrial arts,.trade and industry, and technical and health
careers and services, A comprehensive and reflective Industrial
Education curriculum will assist and support ‘students in selecting, -

preparing, and advancing in occupations -of careers which currently

. exist -or which are emerging. | o v Y

o

S y S T e S R T
. Industrial :Education grOgrams are also those educatiomal programs . ‘
* "which pertain to the

C] < ody of related subject matter organized .
for/the development of understanding about the. technical, con--
rial, =, .

techrn

&R . o '
In/essende ,Fndustrial, Education curriculum is concerned with
afding the individual to respond and react sensitively to

-

with the consequences in one's personal life,

In order to provide skills for students to meet their employment. *

.

was the dévelopment of ‘the State Electricity/Electronics

Curriculum.Guide Phase I, that centered on a competency-basedi ‘
clustér’apgroach to derive curriculum., Phase I1I provides the

necessary, Instructional Learning Modules including classroom

“materials for.a realistic curriculum foundation which will assist

in developing student competencies for entry level  occupations

and/or techmical spetialization, Statewide application of these
materials will allow for student mobility because of standardization.
and it avoids duplication of high cost instruction. . :

It is sincerely hoped that the educational materials contained in
this curriculum Kroject will serve as the foundation for improving
insfruction in the area of Electricdity/Electronics within the .
school systems of California. - R Y

[4

echnological developments and to cope efficiently andAeffgctivély o
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One of the primary purposes of she publil\schobls*in our society
is to ‘acquaint. the young with the nature -0f the -culture within which
,-the{ livé\and operate. -The American culture is distinctly -
technological; therefore, it is the responsibility of our A
.éducational system to _acquaint our youth with the nature of this
ptechnOIOgical,cultpreZn The tremendous acceleration of industrial
. technology has had and will continue to have an overvhelming
impact on society. ., . . L :a e e

'One fundamental con;ept‘behind‘Industfﬁal Education in our .

educational . system is that techmical experiences), curriculus,
© instruction, and guidapce assist the student in preparation for

T economic independence -and &n. appreciation for the dignity of

work. Another main thrust is to prepare students for a success-
}ful life of work by -increasing their options for occupdtional = -
_choice, by eliminating barriers :to attaining job skills, and :
by enhggcing_rearning achievement in all subject areas. K .

“ .
e
’

Ifrespecxiﬁejoffahat the future m£§'hold, individuals liVing .
in our present 'dgy environment will be handicapped unless they

- Electronic technological applications in our daily livings Our
- present civilization is scarcely conceivable without the
. - applications of Electrigity/Electronics which have become

identified with the ind&strialvgrowth-of our country and our .ot

‘I

.~ thousands: of everyday conveniences. The Jjectricity/Electronics

subject field is an integral part of the Industrial Educatien
curriculum, and this-field provides employment for millions of
individuals annually. | > - : |

The total impact of Electricity/Electronics on human life is of
‘such magnitude that it necessitates a comprehensive technical
-program in our schools to produce informed individuals capable
of effective and meaningful functioning in our society.

&

[ 4

oo -P;oject Pujpdse Phase\l

-~

During the Industrial Rexolugfnn, Industrial Education focused on
primary or single skill development, and this approach was- viable
in an era that required the mastéty of one skill for initial
employment, However, present technological developments in the

“ - lsbor market have necessitated that individuals within the labor

_ force have a multiplicity of skills to meet the needs of the
‘nation's trade and technological communities. -

14
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In order to facxlztate methods for students to meet their .

. employment needs in the future, the educational system must meet .

-~ its curriculum challenges taday. -One means of- solVing this problenm .

" is the development of an Electrzcxty/Electronxcs instructional

‘.« program that centers on a competency-based cluster approach to

derive curriculum, Ut11121ng this approach, the student will have
a realistic curriculum foundatio op which will provide access to
the necessary competencies for entry level occupat1ons and/or
. f-technzcal spec%alzzat1on.- . . : )
The basic intent of the State Electr1c1ty/Electron1cs Currzculum ~ .

"Guide was td provide educators within Industrial Education a -gg}'

- competency-based guide that can be adapted or adopted to any .

. existing or new program without major cost expenditures, HOpefully,

. the guide will act as a catalyst for educators who desire a -

"~ revision or restructuring of thein Electricity/Electronics *
curriculum, yet the guide format provides' the flexibility for
téacherehased modifications related to methodology, instructional .

. resources, textbooks, equipment., laboratory systems, etc. For
" the educator,the heart-of this guide was the curricylum outlines
that were ‘an outgrowth of the occugatzonar tasks and/or competencies
“-identified through .various occupatipnal needs assessments and tasks
analyszs inventories,

- . .
‘ B 0 .
~ . "
. . [ : .
. . |\ - ‘ :
.. - - . - B
) : . , . R .

The following is a brxef synnps1s of each outlxne in terns of level
'of instfuction and dutation.. . - L

T
. W Cuxrxcudum Outllne Level 1 - Grades 7-8

o . a. g week unit outlzne
- b. 18 week unit outl1ne

. 2, Currlculﬁm Out;:ne Level 11 - Grade'QA';

o Oy

| a. 36 week unit outline o
(~4. Curriculum Outline .Level III - Grade 10 | | )
d. 36 week unit outline .

4, Curr1cu1um Outline Level Iv (Special1zat1on Level) -
- Gyades 11-14 :

a. 36 week unit outline at each grade Ievel o

. . . v \ { l'\'-




. The contents of the curriculum outlines were generated to increase
+ * the efficiency of the Electricity/Electronics programs in the"
schools of this State, and the competency based structure was _
established for the students so .that their cemplex and confusing
world begins to “take on order and their learning tasks are more
_relevant and readily attained. ‘ . ' )

Project Purpose Phase 11

. The State Electricity/Electromnics Curriculum Guide was proposed
as a comprehensive educational guide® designed to eliminate the
dichotomy between formal school and the world of work, Basically

Phase 11 allowed the development of Learning ‘Modules for the
Guide, in an effort to impr;ys the preparation of California's’
~youth for their future in t e world beyond the classroom. :

Phase iljalso addressed itself to the dévelopmeht and use of
Instructional Modules within the classroom as a vehiclg to
implement the Curriculum Outlines presented in Phase I.

" Instructional Modules were based on each major unit topic within
Levels 1, II and III of the State Curriculum Guide for Electricity/
Electronics. Approximately sixty Instructional Modules or packets

. were created for teacher/student use, Each module contains .

basically the following: .

' ' 1. Goals and,Objebtives (unit)
2., Outline R o
3. Pre-Post Test (keyed)

4, Instructor References
E Sdggssted Methodology
6. Demo&gtrations:qﬁvauest Activities
7. Student Handouts--Infor¥mational
8. Vocabulary Enrichment List-
« 8. 'Student‘Wbrksheets

10, Related Instructional Activities and Graphical
Illustrations |

vii



 ORIENTATION'

. o=

' Rationale . . .
The structional Modules in this level were specifically .
desAgned to assist the electronics instructor in the planning,

organization, and presentation of course materials, Care and
emphasis throughout the modules has been given to the needs of
technical instructors who must motivate and guide California's
youth through' the educational system. At the same time thé
authors of the Instructional Modules were fully cognizant of
“the need to preseént fundamental competencies, yet, not in-the
traditional dry fashion but with an eye towards: - -

Marketing the Subject Matter | . | .
Innovative Assignments '
Eye Appeal . SR
Constant Reinforcement e
g : Educational Games :
. . : , Doing Activities L
- Immediate Unit Evaluation @ '
"State of the Art" .Subject Matter o ;
Diversity in Teaching Methodology

- Scope | ,' o . o \, .
The Instructional Modules are.gene*ally divadded into two sectipns,"
~as follows: ‘ ' . T

o Section I (Instructor's Guide)
. 1N - . :
. This section is presented first in the module to

£ ‘enable the instructor to have a lesson plan oyerview

’ to the unit. This overview includes; = ( '

1. Title of Unit ’

. 2. Time Allocation ‘
R | 3. Unit Goal =~
S 4, Unit Objectives

S. Evaluation .

6. Instructor References

=

\

- - o 7. Overview (unit) S -
| S 8. Suggested Presentation Hints/Methodology
. | - 9., Supplemental Activities and Demonstrations .
. 10, _ Instructional Module Contents Listing
p . | |
-~ o ._._/
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_'Support Systems'v N A HE

 Power outlets are of paramount concern for obvious reasons,

" » .
M, .
. . . N i . -

W h .

Ny !

All of the ‘suggestions in this section were designed . -~ - SRR
to enhance.the unit presentation and provide the most =~ -
effective learning environment for utilization of all
instructional materials. ' The contents of each module -
.have been carefully prepared and scrutinized in order ,
'tq.gstablish'a,solid technical foundation for the - - -

- student, : . - : S

. \ ' L)
LI, L ‘r Lo PRI o

BN ]

€n1e‘Materials} .”"” R Y

Section II (Instructional Mo
This section contains the packet of materials‘to be a
‘utilized in the class@oom.: When appropriate each <

module includes; . Co . L
1. Unit Outline/Transparency Master S - o
2. ;Pte-PoSt'Test.(keyed)‘v'@ C L ‘ s
3. Vocabulary Enrichment Activities S e,
- 4.- Student Informational llandouts S ) |
S - 5. Related Quest Activities TS o
\ o 6. Answer Keys :* L \ :

L ., = L)

The Instructional Modules have been constructed and packaged. so, - . i
that the deletion of certain materials-or the addition . of pertinent L
information can be inserted or removed with minimal difficnity. ot
Individual courses and instructors. are not identical hence provision .

' for flexibility is nedessary in order to achieve a curriculum- . -,
that is compatible with the instructor. T ;
In the event a training program requires a radical change-in the :
content of material presented within a module, the instructor = ' . .

may easily cut, -insert, and paste ‘masters to achieveé the desired - * o
results which are tailored to the instructors specific needs.. = ..
. ' . : - L R ‘

L

No amount of planning or ireparation can guarantee success in - .
the classroom, because learning is such an intangible quality,

yet, the lack of these ingredients in any program immediately L
guarantees, dismal educational results. The most indispensable -
support system within the educatiénal process is the teacher, who
must have the expertise and enthusiasm that can propel students
into the world of lggrning; . . T '

-

'The instructor must also possess the drive and ambition to

continuously improve and update the Program, especially in this
area, due to dramatic technological innovations. KRR

‘The classroom should contain the necessary furniture to sllow - ' -
the course to be taught in a satisfactory manner. Good lighting
ris absolutely essential in terms of the activities.that occur.

LA
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! and their location should all
‘benches, and/or desks shoul
.control, and storage faciliti

} . <

_etc., must be readily.availgb

1

SRR / v. PO E . o o 3
ow for room flexXibility. Tablesy - .
contain -locks,to insyre ‘inveniory. T
es .for projects, egu!%

le. Chalkboards and billetin.boards .~ .

be mounted for Qgsy 3CCCS9;ﬂithinfthe.ClBSSﬁPOﬁfﬁ;>_t e T T
' * . e o . - 8 .. S . .- .
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:Theﬂfiéld[of-Slectricity/Ele&tronibs?Sédﬁg to be a hhtural inferést

.,area‘tg many students and the
the- vehicle to generate a VAS

- necesspry “technical concepts. .

indivigdy .
’ Q& a-combination gpproach imn
y .%:

,* . sbjectives that they wamt to

‘i's-vital is t their selection rg lects-the goals, and T ;H--‘

laboratory portion canibe usedldas . . -
t-amount of enthusiasm alo§§ with
Whéther an instructor atl izes

- te.

val éxperiments, project construction, training systems, ™ . ".v

their laboratbry 4§ not criticalj . .

v

attain within-the course. ~ - 7 . T 1

‘analysis it is.the teacher who must pﬁ§%ot¢,%coqrdinate‘and' e

\ .. maintgin the pfogram.....

[
‘) . . o el

C E PO
: Ty soetaN gt ok -
. v SN ’ ' Yog . ‘ . :
k " AT ‘{., ; . .
- FRRE DL N n
. v - ) R w’z_e.v.\ "s.‘ -,
4 ° a * : .
7. ' » . . C. .
r . ‘ ’
P a . '
Y h
: - ~-
. R . . .
. -
] \f '
2 . § ‘_ .. -
' wat . . .
R . X - .
4 .
* f - » *
. . ' )
- .
a2 . . : . A * “".Q
» - . ' -
. - - . & o -
LS . - . N .
i v , ' Ky -, .
v o a Y & ]
. REALD . t ~ . ey
ey
NS e - o
- ?"‘ "Ar. .
IR e L
; 4"«“\ o o . . _" .
A . N N
b . .
. - . .
’ . Y .
. PR L4
- ~ . . ‘
. ot . . . £
‘e N ¥ . ! ‘
. . X ,
. - A\ ]
. - \
.
+ B ' . 2
- S L S
r‘ . }‘ . \ - V‘i’-l"" - -
: \ A
o - . o
by - - e
1 - » \‘n - -
— . -
- '\ . - )
¥ . .
. .
~
el
- - .
L - PS
5 - Al . L4 N
L4 - 'y
- r : 1
\ - .
v . .
. " . .
3 .
- 4 . ..k‘ \
. . LT
RN
- A - \ »
-«
. -
i ~.
~

.
» . . . . . .
s . : .

ment, parts, ., Ve

v . .

. . . ) . S .
v T . . .

- * i - ¢ : . . e S Y I3
T « N Co . . . N
IR v . <

) . i o - : . .

) . C— . . .

: . “ X e . . B
, ] | tave . the best physical facility, equipment,, . ..
,"nstructional.materials,,anddeministtation,zbu; in the final ‘m



. MODULE ’LISTING

R | < Curnculum ‘Guide Phase, 11 ) ,fi"
e Level I lnstructionai Modules*® (9 weeks)
N Unit oy 0. Orxentation o oo
. . . - . S ‘ . : ‘:. ‘. . .
. Univ . .1 fUn&erstaﬁding Elﬁctritify__m . 1§Pf
‘5" ‘ ) . | ' "‘ : oy "‘a-'(. * . ‘ " et
. unit - ¥II Safety. Lo
‘e Unit. - IID Methods to Generate électiicity,"
SEL PR 4 o _
" upit IV NWiring Tools and Wire _
| .~ Unit v’ Sol—dérihg' T ~
R S S SR ‘

- Y 4 v
¢

unit - VI. ‘Magnetism and Electromagnétismy, - N
Unit ~ VII~ C‘ircni‘ts, Symbols, snd Cb;npdhé_nt Id§ptific§tion .

‘
T h ' o ot

. Unit : "VII'I‘“Resistors aﬁd Idelgtigicatiéfx Systems
unit  IX Availgble Souréés of the Earth's Energy

W : -

, *Instmctionn Hodulb cenﬁants are coordimted with thc Californu

Industrial Education Electricity/ﬁlectronics ‘Curriculum Guide,
chel I, Curriculun Outlines. |

t

7
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S Y O R
- o ) . o ' o . . o s . .
' . STATE ELLCTIICIinhLLCTRONICS CURRICULUH QUIDI
NSTRUCTOR’S GUIDE 10 ACCO“PANY LEVLL I UNIT £0

. .

. ‘l‘xtle ef Unit: Onentanon .

11ﬂb Allocat1en.? Several‘veys -" ‘,‘j . - _;Q ; - 3

mittedal: . L L T e e

'Te comnun:cete these cdmpetenczes -which wgll allow: en'awareness

L " of. ceurse goals, ebJectzves, end basxc requnrements.

“'lmit OéjectiveS" - ‘ o - | @;ﬂ. .

.i?.- .‘”' _The student w111 be able to.-: ) | )

SR B descr1be exam les of the techn;cal nature of eur modern

- society and the need fo ,technxcal 1nstruct10n zn the ,area,
‘4 - of Electrxcxtv/Electron:cs. o o .

2 c . A-.“ : \’ . .
"2, explain Easzc course requirements and the systen of studeﬂt' -
L . evaluatzon. | . . \ ; . S
N . : < " Cw
3. demonstrate an awareness of the general course objectives ,
- and verify the szgn1f1cance of each thhtn thxs educatienal .- . .
program. : , . I S
tvaluat1on' T ' e T
. _ i) b ‘ » : : .
' . The student will. demonstrate bls/her competence in terms of these |

measurable objectives based upon individual instructors acceptable , -
_ performance cr1teria,.whuch may ut1lize 8 combxnatxon of oral, or wr1tten
.‘-; testxng procedures. : A .
S ® ¢

Instructor Rcfcrences. \ i . T

" Industr1a1 Ldncatzon Electricit Electronics Curriculum Cuide Grade
.. TTTevels . ) y t gte of California, 1977, ,,.‘ﬂ', ‘

" Innovative Programs In Industrial Education. * Leslie M. Cochran,. Vckn1gﬁt
| “,andTMcKnigﬁt Co., 1570, Cﬁapters 5 6, and 7. - .

r

tPlenﬂin and Or anizzn Instruct1on. Ralph C. Bohn and haro]d Szlv:us,

Overvxew.

Th1s unit shouid be 1ntroduced by examining the gourse goals and
objectives, not merely an instructor/student exercise in reading, but
e’érief Eiscussien in reference to each iten whxle “also hxghlxghtxng
their overall sx nificance, - _

Basic schoo or cggssroom rules ind regulatiens, or operatxng pro-

. cedures require sttention early end this may be 'a good opportunity to
_present those to the class.

The next topic should emphasize specific course requzrements and
the method for student evaluation, Time should be allocated in such
a-manfier that it will gllow extensive descriptions as needed. «

oL This unit will not conclude with -an examination as will other modules,
x because of the length ‘and nature of the ;ub;ect matter presented |

16
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jugrosted Presentation llints/Methodology:™ - . "\  . e

t .

'

,‘ {__ - Follow the imstructional module unit outline .as a basic skeleton
. for curriculum presentation, however,«n?te the'fn}lpwing: ' T
1. ThiE'unitkcan\affofd'the”ihgtruCtbr an'unugual.opnortuni;y,tO'-.
R ‘learn about important qualities the student possesses, The
N " Student Questionriaire for example can act as a means to -dis-

T cover a wealth of information, so read through it carefully’
e T o upon comgletioﬂ,*theq file all.student forms By periods in
= 7' '+ one notebopk for a handy reference. - ' “

2. -The handout labeled "Student Performance Record™ can serve
several functions as-desired.. First, it 'can bé placed at the
“front of the Students'.notebook ‘as.a tjtle page, or ‘it cap be-
«. * "graded.periodically to indicat€'unit performance. as evaluategd -
"~ '+ , by instructor. - Finally, this handout could be a quick Table
.. of Contents for students in terms of specific course .content
- - and/or subject matter chronolpogy. - . R e T e,
3. When introducing the Informational Handout - Electricity/ - '
. - 'Electronics, (srea wdescription) have each student read out = R
- loud "a small portion. “ This will immediately draw your atten-
 tion to those studehts who ' might need special attention. .
4, Remember detailed Rules for‘Conduct'and~Procedu§g,are located
~in the safety unit and will be taught at a later time, This
o un%; is only ooncerned with basic classroom conduct and pro-
E . cedures., - I .

'Sﬁpplemental-ﬁctiyitiés and Demonstrations:

o — le Initial room impressions are important so if possible have
' " the bulletin boards adequately diSpla¥e_d, materials stored
' - progerl%,,sdfetysigns posted, etc. These kinds of things
. ‘such as’ shop appearance develop student attitudes that will
al ‘affect their own craftmanship or performance. 2 o
o 2, During the first week of school many sfudents can be disen-
chanted with the "paper shuffling” so try to demonstrate a
technical devidb‘tgat can catch their imaginatidén, If a
sttobe light, color organ, or even a microcomputer is avail-

PR .

‘able use it 'to generate enthusiasm about the program. .

Instructional Module Conténg;: - .

1..'Qﬁit'cutline.édéerhead): -

‘2. Informational Haédout (Course Goa;s and Objecfives)' f
oL 3. Iﬁformationai.Handput‘(Eiectticity/Eieqtronics Area Description)
o 4, Infprmational'Handouf (Studént Ruestionnaire) - | {
5. Informaéional’ﬂandput”(andent Performsnce-chofd)‘ .
. © 6. ‘Infbrmation‘a.i-Hgndbut"$8fudént Evaluation ~$y§tem) ’
7. Exam MS\Wéf Sheet (Master) - |
‘ C - .
‘ C | _' ‘ B Y

\,;, ’ . ’ ’
C L1-Ug-%

aem %
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" the Successful conclus

f;f COURSE GOALS AND“OBJECTIVES

T ' i ‘ ' . -y _
ElectrzcztyIElectronzcs progrem is a technical schoel prbgram z‘

‘,de igned to make sure that all individuals are prepared with. “entry* level

sk_ll- to- enter ezther the world of werk or to- contxnue the:r educatxen.

d below are SOme generel ob;ectzves that.wxll be accompl:shed thh
on of this’ course! L | ~

s . N
oq . . . i .

.. . )
. ) DY KN . v . ' - . . B
- M ) A , . A < . . { \
’ ‘ L . o - » S ® ‘ ' { o
R . . - L. . . ) . { B
' . . . .o . .
- . . . C ; - L. oo

4

_An apprecxatzon pf the 1nf1uence the Electriczty/Electronxcs

. "' N “{y
' o ' v Coo
-0 o .t Name: O
v Date: |
p - ‘ - C . f 1 ,“ Eé:idd;," o . e
- INFORMATIONAL HANDOUT B

h‘ IS

It Tow
- ¢

-areahas on/qurufe. coL . s, \_,

' The eb111ty to ‘select, care: for, and ut111ze electronzc preducts
equxpment and tools. o S Lo

An awareness of safe habits and. attztudes regardxng mhter;als, 1
tools. and equ;pmeht. Coe ; | .
ugortuniues to explore lezsure txme actlvxtxes withxn this'

Ject field. N s e

An eppreczatzen of des;gn constructxen techniques, and craftmenshxp.

An uriderstanding of the eccupational famxlies in the Electr1c1ty/
«Electronics area. |

e

~ The abxlxty to problem-solve by utxlzzing sound Judgements based
- on. knowledge and experienge, ° | |

| - .
An awareness in regards to energy ;onservatxon and its -
signifxcance. ' . R N B

.

An. understanding of ednsumer prodﬁtts and their technxcal operatzenf
and application. . A |

Demenstrstions ef bes:c technical sk:lls that apply to a range Ca
of jobs in Electrzcxty/Electrenics‘ - S

The recognition of specific traznxng essential for employment
- in & job area and the. besxc formstxon of oceupat:onel goals.,

_:”erf ’ .
' "

T T !

Li UO
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~ new. zndustry that 1s called electronrcs.‘ This ihddsiry is nou one of the

Aruitoxt provided by Eic:

EKChe individucl who is winmg tof . < e WORK' o -

Name:

oY : . ‘ oL L . : 1 « - ! . . ’ ‘. .'v"
o S ST e R SEREEN
N L . e T . s . .
E - . : . L —
. | L) . - , L ot . ‘ - N . . . ) . . o
. N . L4, . . . \ ) . .. . . ‘ .
. ' ) . .. ) . .. . : ‘ . . »

N . ', IR R | Date N4

. ! o .

>
\ / . i . -~
e - Y '

. INFORMATIOeAL uAvoour Period:
ELBCTRICIT%/ELECTRO&ICS .

- -

Our grandparents would never recognrze the world in thch we 11ve or 

: many of the gadgets wh:ch are so common to us. Bundreds of eiectronxc ' ",}’

wonders uhzch we readxly accept in&our society were unknoun sixtv years

" ago, and have become familiar ob;ects only throu&h ‘the development of a,

l

largest in the Unxted States, and a major portxon of 1ts research and pro-‘.lry

duct1on plants are located 1n Calzfornia.. R .' - 'A".. IR

. B . ‘ B .."4_... . S A
Thrs school has recognrzed that present technology and consumer demands offer"

a SpeC1a1 opportunrty for students who want - oc:upat1ons whxch are\xnterestn

-

1n5 and challenglng and where the chance for sdvancement and salary are -

ro

unlrmxted - The electrop1cs field is one 1n which contxnuous research is
alwavs add1ng new products to ‘be ‘made tesued marketed, and onerated

There w111 be a steady 1nc;ease 1nftﬁe number of persons ewploved in thrsﬁ‘.

1ndustry accordrng to statistxcs developed by the State of Californza.‘

f

The student 1n Electr1city/51ectron1cs studxes bas:c electrrcal theory,

Iaboratory technzques, use of test instruments, care and use of hand tools.

. shop safety, c:rcu:ts and construct1on or project building, The sk1lls whxch

‘one can develop may be applred to the areas of - communicat1on. transportation -
-

computers, research and deveIOpmegt, etc.. 1If the student is deeply inter-

ested in hzs/her work has abilities, and is willing to study and Jearn,

x‘g
- 8/he can progress to an entry level occupatxon oT to cont:nue further

technrcal tra:n g. ‘ N .

- . .

‘”Basicaliy. electronics is & field that is a combination of the study of"‘

nstheuotzcs and physical scionce, and its prrnciples can be understood by

[4

. . 'I‘ 1IN Fpn



INFORMATIONALZBASDOUT S % .

PR 7 STUDENT QUESTIONNAIRE .

UPLEASE PRINT | | S - L
1. Name : - : o | . Phone D ¥
© . . Last . Tizst . . Widdle ~ _- o, e
2. Addtess : e - ?rade in School .
T3, Age d:'rthdate | e o R
. - Month | Day - Year ...
4. Father or Guardxan ~name . L - 7 S
. A o ‘Last T First ' . Niccle
T 5. ‘-'oc‘:c'upétioxf R S ¢
) o _—_\\/ B # ' :
6. Mother or, Guardzan s(pame o o S —
S , o 1: .. Last N ﬁirst ' Lo Midole
7. Occupaixon ) A | .
. 8. sshat are your hobb:.es" ‘ )
‘."- ’ . ) \ .
. : \A
.. ("
o / o o o F
! Do you have a job? = “ What? . .
10, "What occupéfion wou1d you like to folibw?.' C o .

11, What-type of education. do you think is required for this bccupatioh?, 

. - e : . B ‘ R ) , letter
j12.< Previous'shop courses o §£§;61 I Grade level  (Grade
. A, -Gemeral Shop o Yoo, | | -
.'B. Drafting ‘ / . . :
. €. Woodwork '
D. Auto Shop

o . E. _Metal Shop . o , — . "

F. Electricity - . - | -
: 13.‘ List'machinesygu have used in school or at home
o f

4]
j



Name:

“ .h " List hand toofs you have used in-school’ or at heme . .
/ . I o N . -~ ' ‘
15. Why are you enrolled .in this class? -
16. Whom to contact in casé of an accident o
‘Address'~ , _: B o ‘ - Phone

17« Scho/’\Act1v1t1es (atnlet{g.teams, clubs, etc.). :

.-
P ] ; - . o 2 .
' A ) s . . . .

18, School Attended last year,

19, Lxst classes taken last vear and letter grade for last serestér.

Class " Teacher = . Grade °

-1

¢ 3
.r', . . -

UL S LA N

-

. 20, ;Class schedule this year.‘

Period ___Class S " Teacher _ ____loor

1. - “ . . . . .'.._

2. ' ' -

»
e X o ‘3'v . : " ~

v 4.
. S5

6.

21, Counselor

Y A R

22. Write p brief autobxography, include where you were born, schoo%s
attended, interest, goals etc.. .-

{
[
{

IQ,
~0G

.

s 11110«



UNIT
'0.
1.

L.
. ‘l' ‘fiix,

V.
«.vx;
VI,

| VIII;_

ax.

~Orientation

-

‘UnderSfanding'Eléctricity’

Safety o

M:;Zodsto_cemefﬁte Electricity

. .- | -. l -
Wiring Tools and Wire
Soldering ,
: o

Magnetism aﬁd Electtomagnatism

Circuit’ Symbol, and CQmponent
Identzf{catlon :

Resistors and Identifzcatxon Systems R

* 2

Available Sources of the Earth's Energy 1IX.

- School

Crren0-89

.._4‘..r . <
;fl; SéDRE: "N‘héﬁ — ‘
s ' £, Date:
| .'GR‘ADE Period: -
. ') _ ) S
ELECTRICITY / ELECTRONICS
] ;\\ o '. STUDENT PERFORMANCE RECORD
_'§§me'of Student - ‘fv, o S o B
. Last “First _ ~ Middle

Unsatis- Satis- Fxcel--
factory factory lent -

0.L

1. 3 I

11.

111,

. v,

v.

Vi.

ViI,

VIiII.

Rating

'this ;hegi in the front_of your notebook as & title page).

Instructor



KR a L P O T _ ~ Name:
. ,‘ R T Period:
M o INFORWATIO‘AL uascuy’
v STUDENT EVALUATIOX SYSTE!!
Studonts are grédeddas folloﬁe each onarter:""_ ‘t . ,‘:

CITIZEhSle %

. The c1t1:ensh1p grade is determined by att1tude, cooperatzon, work habits,
- clean- up, oralfpextxcxpatzon,_and attendance. ‘ a -

" This grade may be lowered as follows.

SUTE B Unexc sed absences. L o S | : A
2. Unexcused tardies. '~~~ - ' : R
37 Improper attitude or behavior,
_ 4, Shop rule vzolat:ons. | .
LABORATORY AND FOMEWORK: __.__ % L N
The. laboratory/homework grade is based on the qualzty and quant:tv of the
‘work completed at the end of each quanter. . . -
This grade may be lowered as follows: ,
.1, Quantity and quality below ab111tV. . I
2, Inconsistent work or progress. ' | | -
. 3. Required ldboratory experxnents. projects, or horenork
; not completed. | AT
4, ;Fazlute to observe safety regulatzons. N ‘ o
JESTS: % | |

‘This grade is. determzned by averagxng quzzzes, tests. and fxnal exanznat;ons‘”

~

" NOTEBOOK: R ap

hotebooks w111 be collected and graded per:odzcally. Notes will be neat, 4
clear, and in proper sequence., They will contain all materials and assign-
ments completed by students, and also 'those handed out by the instructor, .

“ FINAL CRADE: 2 ‘ o | n o ‘ S
' The final grade is determinod'by a collection of grades in the follovWing
areas: T oL S
- .;: 1. 'Laboratory and homework }
. . 2, Citizenship/behavior.
j PR 3. Tests S - o
I . 4, -Notebook ; . . ‘ ’

§ .
- . L4
’ .

o

1.7 110, inf‘"q .

2



: & o C e ;. S -
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. . ’ -4
) ) o

Name:

\ .

S ; ‘ .
SCORE: + - o o . '
: o ‘ Uate: -

‘g | GRADE : . T e
. . ANSWER SIHLET , Period:

. _EXAM

TE™M— 1
A‘.

CTE ,
~ ABCD ~ ABCD

: ‘1-

L]
™)
<
Ld
N
o
...

9, || - 34, ETRIN! S T
104 | 1 170 I i I I Y T 2 R 198

@ Ll se | | ccer KL se.

EYA 37, r e b b e,
sl ‘1 s L L '6}/"  sd,
14, L] £T0 N O I I 'Y I I I
5. 1] BT N S I RT3 o sell
1o, | Coenl | | 'liée]’L’_* I I YO
17, | |- Rt I I I Y | TR
T | e ces b es
"'49;,- . T 44, e ool 1 L L} 4.1

3 N N O O DR TN O I O O 7111 TS

22, - 47, S I R 7% % I O O 'Y 3

23, | N 48, I N D & 7% I 98,

24, - | a9.l 1 1] Sora L L 9y,

.s'.- | 1 50.0 | 75. 11 r | 100,

- '*Show work for problems on back of answer sheet. .
. B . :".‘ o ".P o’

: , ors ’
S L;¥uo-1n*”),




"o ELECTRICITY / ELECTRONICS
= . . CURRICULUM GUIDE .
. - INSTRUCTIONAL MODULE

»

: : : : N . B 7, ‘ 2 e % cL L :f'.“.'f\ 2 RN 1 B
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R

M L

CLEVEL' I -
STATE OF CALIFORNIA o
- DEPARTMENT OF EDUCATION

NAME________ BY
¥ DATE STARTED

| e R. E. LILLO |
DATE COMPL,ETED__,._;,./ | o , * N. S. SOFFIOTTO
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T« CURRICULUM GUIDE: ~-' -

‘o FLECTRICITY ./ ELECTRONICS ”/

*

UNDERSTANDING || i
ELECTRICITY {jN

“ LEVEL |-

~ . STATE OF CALIFORNIA  * . . . .,
 DEPARTMENT OF EDUCATION I ]

f - DATE STARTED — T : - R E.LILLO .
- DATE COMPLETED.._.. - o N. S. SOFFIOTTO
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'STATEvELECTRICITEIELECTRONICS CURRICULUM GUIDE .
- INSTRUCTOR'S GUIDE. TO ACCOMPANY LEVEL 1 UNIT #3°

. ewep- - - —

-

. Title .o-'£‘ Unit:: -Uhdarstl'.t‘:dipg E’fectri’&ity | |

LA

.’Time‘AllJcation{"severax'ngys (

£

Unit Goal: . LT

) .

To comnmunicate and develog those competencies which will permit
s'tudents to evaluste the basic characteristics of electricity and

“to omprehend ,the>dranat-ic role that electricity plays in our
technical society., L L

ﬂnit-Obiectives: | | | e %
The s#}dpnt will be able to: -
"N 1. describe in general terms, what is electricity and identify -

several major applications.

. »

anzappropriatekgthple_qf each type.

] . 4o . - ‘ . ‘ o :
, . 2. .define the terms static and/or dynamic electricity, and ipdicate
. 3. explain and/or justify the need for mastering fundamental théofies .
| . related to the Electricity/Electronics field, and verify:the '
importance of this field to modern society. o

" .. Evaluation: h L f.;“‘.i - | . -
. © ' The student will demonstrate his/her competence in- teris of these™—_ =
TN measurable objectives based upon individual instructors acceptable .,
" performance criterias, which utilizes a combination of oral, or written
tés;ing‘procedures. S . . A o

;'1n§trhctor'References: . T B . |
~ Basic Electricit¥; Marcus and Marcus, Prentice-Hail, Inc., 1974, ~ -~
-_ apters:” 1 and 2. Lo . | : : |

' Basic Electricity Training Manual. Ted Pipe, Howard W. Sams Inc., 1976,

apter:

Introduction to Electricit and Electronics. Loper‘andxkhr,znerﬁar 1973,
: ~Chapter: 1. . | ' : o | : /(\
Overview: . SR

—*‘ B 4 i ’

The primary purpose of this unit is to provide an jntroduction or
initial exposure into the Electricity/Electronics area of instruction., The .
central theme, however, is to provoke student awareness of the nature,

characteristics, magnitude, and spplication of eélectricity. -
.~ The unit lesson should concentrate on first describing that electricity
| 1; still in many ways a mystery, although,.society has put it to a variety
of uses. ~ C e e L
" Next, s technical presentation explaining the specific principles bf
.both static and. dynamic electricity. . - ‘

. - Unit 1 should conclude with a review of the 1nport‘sncekof electri--
‘ ,City and the reasons for its expanding influence and vast narket of job-
" opportunities., ' SR ' 1

y - This un t'wgll'not'cohtain a:fbrlalﬂexanination as will other modules,.
o -~ because of the length and nature of the~subject,lnttqr’presented‘.-

| . .,4" - " ',....... LI.Ul-l - ' ;_. .




« » Y PR -
_._f bugvested Presentation N1nts/MethodoIogy. S ,“; SR e
R \ ‘ -
Follow the 1nstruct1onal module unit outline as a basic skeleton |
for- currzculun presentat;on, however, note the fOIIDiInS - :

C -

1. An important aspect of “this lesson.woild be to stress that '
. static electricity is largely a nuisance, a d1sturher, and 4 o
| potentially dangerous foe 'in some instances. A frgnk discuseion
gsbout lightning, its cause, and how one can avoid harm should
be helpful to the student in terms of personal safety,.
Some students are hesitant to admit that they are confused or
thlat a conoépt is not clear to them. - The student should be =
are that in this class there is no penalty for admitting.
that they are tecbn;caily bew:ldpred and in need of further -
. explanation. : S e

3., When explaining the basic differdnce between static and dynanzc
. electricity ;:xjto equate static to electrical charges "at rest'.
« - while descri dynamic electricity in relationship to elec-

. : trzcal charges in npotion to accomplish a specific purpose. -
e . It is highly important as they begin their studies ig this f;eld
- ‘that they realize that technical reading requires a Slower pace
due to the illustrations,schematics, and other graphics.that . =
‘must be digested. Recommend to students that when they read,
they concentrate on comprehensxon rather than reading speed,
. . [ =

. i .
. ' - ' . : . o : » . : LI : . )
t . . ‘ - . . ..

aﬂpplenental Act1v1t1es and DemonstrataonS‘ ‘ . , o v
‘s - . 1. This is a sure f1re attentxon grabber if materials are, ava:lab;e.‘
. - Obtain a static machine or Tesla coil and operate it ip a\manner .,
A o to dramatically show the affects of static electricity heck =
with the science. area at your school for possible support SR
materials.

2. Suspend a charged balloon from a stan& “then bring s rubber
‘rod that has been rubbed with cat's fur or flannel near the
o o .balloon. Observe the reaction and discuss with your class..
Ry . Repeat this demonstratign utilizing a glass rod rubbed with
‘ L - silk!! o
3, With the class, itemize all the uses of electric:ty that thev
can think of and then list them on the chalkboard, From this
"1ist discuss the significance of this sub;ect field to their
daily life and the world around them, ., e
1nstruci1ona1 Module Lontents. v

1. Unzt Outline (overhead)
~ 2, Technical Glossary J | o | .
3. -Worksheet - (vocabnlarys Word Search ‘
4, Quest Actxvities - \ T
-'S. Unit Modu;e Answer Keys | .

LT o . ‘)r)
- : . , : ~
- Ly, 1Y 1o
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jI":Understandlng Electrlclty
.AA‘ Why Study Electrlclty L AU
'  1. Importance | e

Appllcatlons | 5;¢ »:“*¢; ‘
‘\,~3 Job opportunltles  '//,‘-
po B What is Electrlclty
Q ¢ 1. Klnﬁs
R | Statlc ;M L)

o b Dynamlc S
S o 1. Electron flow

‘2. Direct current

» «

 3. Alternating current
| - .




. o . . Date:
. o | ) | | . Period: __ -
' ' . TECHNICAL GLOSSARY ¢ . -~
ALTERNATING: ~ ~ A flow of electrons moving first in one direction through '
CURRENT: ‘ a circuit, stopping, then flowing in the opposite B
: T direction. Alternating current can be thotight of as.a
oo ~ back.and forth movement of electrons., Abbrev., AC

DIRECT CURRENT: ' A flow of-electrons moving in one direction through a
: " -circuit - from negative to positive. Abbrev, "DC

 DYNAMIC " A usable,! flow or movement of electrical charges, "'-5\<
- ELECTRICITY: Dynamic electricity provides a continuous flow of elec- "
R ' trons which ctan be used to do work. o

ELECTRIC CHARGE: A collection of positive or negative particles on an
- . -  cobject. A material having many negative particles
. - collected on it-is said.to have a negative charge.  While
; | many positive particles provide a positive charge. ' -
a ELEQ?RICITY: A form of energy,‘(generated_by friction, induction, or .
- - B chemical reaction) which is. based upon the movement of

o free electrons. -
. ELECTRON FLOW:  The orderly movement of electrons through & wire,

. electrical device or circuit. =

| "BLECTRONICS:‘ . The Study,offelectrical p;tion, and especially the study
: ' . g and development of devices and circuits that use and con- -
- trol electricity. : B A - ‘ .

X

o . - ’ | ‘ ' . Y ‘ o o
‘ELEKTRON: = " The Greek word for amber (8 brownish-yellow fossil resin)
. . which later evolved .into the words "electrics" and - -
s "electricity”, a S B T
" STATIC A collection®of electrical charges at rest, Static.

'ELECTRICITY:  charges hre basically an unusable source of electricity,
- | - yet can be very dangerous in the form of lightning.

- ~—Elect’r—i\c\ity whal (i
' 720 | P4

D | - o AR . T i1y A°



- |score: 1 S o  ,N§me:
. - | o NORKSHEET. D . Period:y . e

VOCABULARY - WORD SEARCH
- -Locate the electrical terms in'the-puzzie below,'ahd record fbur fihaings
~in the sgaces provided, . The first letter of each term i’ given to you.
t

Circle the words as you find them,. Words may be forward, backward, - .
vertical, horizontal, or diagonal but must be in a straight line. e

DYNAMICJKLAENOP

, R TEGFHSIRJIQKLP Mo '
T RNATINGCURRENTC
u EBJAGEOSEWXCOKN
) Y vB/AB/AI CIOWKRUFNYLTJVE |
T Z TRONFLOWCZSRELG .
. 1@A xW YHIJTCMHERLSHEIDIEXA B
@ CTB'P p,GJQ‘; KUTAIIOEFH U A chfw T - :
= ICQTOHBIJRALNCVVOEVTCHEI 3
RSNUSBOLNR H'D‘xyy'é‘p.s SRGHSTIV N
TRTOIPQMC E;T'T'VVI'H'G't OOFAAYE - .
c M.s_c:r B'QRTNA MACSHNTO.0 RGO M
EEDKIAVPSTOPHNAIERUKGNOJ ;
* LFHJVVCHKSPWEDTCHUCYPELZQ
EIGLEONAOPLLHSBADKCJZRXT
 1. Ambgr' | , 7. E
2. A S i | 8. E_ i -
.s.' D ‘ o 9. F
‘o D | L 10, N
5. E e R . P
o 6 E - ' 2. s
_\,‘ - .

e 3



T SCORE:_

| !'.; GRADE:

&‘_-

FAMOUS

| Nime::

| L | ' Date:
WORKSHEET ~~  Period: _

QDEST ACTIVITY |

"UNIT l"

My uame is Ben;amin Franklin and I am

- . 8 great Agerican., Please complete this -
g“ - PERSON - fact sheet about my life., (Hint: an (é

encyclopedia would be a good place to
start, ) ‘

| Dnle-
Born:
N

Date _N_ . . _— C .
Yy Died: ! o LT | e

g

" Birth-
- Place:

R = — _
Public | S L
.Servant] - .- R 4 A :
Jobs: | S S 1

~

Wow, Iwas great!!! D

“ ' : -

Tt &33 e



Y
S .7 ANSWER KEY -
e C U UNIT A

- -

@ /- YORD SEARGH

E

‘1., amber - g
2., alternating current '

+ 3, dynamic

4, direct current 4

5, electron flow. :
6, electricity

. 7. electronics - -
B, electric charge :
9. friction

- 10, negative
11, positive
12,

' stat:c

2 Bf;‘QUEST.AQTIVITY

- Date died: April 17,

L)

Date born: January 17 1706 .-
i790 ;.

Birth place: Boston Mass. e

Public Servant Jobs: Civic leader

: Deputy postmaster, Diplomat:

‘Inventions and Experiments: -

| Invented lightning rods
Invented bifocal lenses
Invented Franklin stove

) Experzmented with statxc elec-

tric:ty

[ 3

N ‘?;..
Lt4ﬁ55“_

>
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ELECTRICITY / ELECTRONILS

CURRICULUM GUIDE
_INSTRUCTIONAL MODULE

R

| 'E"VEL e

v Lo ) . ' 8
~ STME OF CALIFORNIA I
- DEPY/ RTMENT OF EDUCATION

 NAME—__ -z D BY

DATE STARTED______ o R, E. LILLO
DATE COMPLETED_ I " _ N. S. SOFFIOTTO

B



' . : -

. . .

-

E k4

‘Time Allocation: 1 week

 Unit Goal:

: sTATh'ELLcrtICITY/hLECTRONlcs CURRICULUM GUIDE | - “
- INSTRUCTOR'S GUIDL 10 Accouvan LEVEL 1 _UNIT 42 L

“Title of Unit:‘Safetf

w4

I

r

-

R LY

To inform and instil student competence in safe guarding ther-
'selves and to apply this sgfety attitude to their dailv lee,
whether in the classroom, on the JOh 0T at aome,

Unit OblActxves.

 The studént will be able to:

Te

. "~ 1. identify the three classes or cateLOTies °f f;res, a"d indxcate ;.

the proper method: of extxngu1shing each.

]

2, 'distxnguxsh between common safe laboratory pract1ces and, 5
hazardous conditions, and.pass a safety test with 100% ac-.
,curacy, based on the: 1nformatzon dzscussed '

3. oemplarn and applg the proper safetv an¢ first aid procedurcs‘
‘ _when deal1ng with an electrical hazard or av serrous shock.

hvaluatlon.

" The. student uxll demonstrate h;s/her competence in terms of
these measurable objectives based upon ‘individual instructors accep-

- table performance criteria whrch utilizes a combxnatron of written
or oral teSting procedures.* = | _ _ _ . g

Instructor ReferenceS‘

- Basic Electricity: Theory and Practice. Mrlton Kaufman and J.A, ‘Kilson,

ichraw-Hl 3 o., ' pendix .

“Industrxal Educatxon &afety Cuide. Pub11shed by the State of Cal1fornxa

Tg?a..

§

Makxqg_Safety Work Natiohal Safety Council, McCraw-1iil] Book Co., 1970,v .

Overvxew-

The unit should be 1ntroduced as a necessary, yet meaningful resource

- for all activities. In order to place "safety” in its. PTOpPET perspective
- within the students' mind, stress that 'safety instruction should begin
‘early in childhood and extend continuously throughout life! The idea thpt

Accidents or electrzcal ‘shock are unabozdable in this kind of class must be

discouraged.,
The central safety theme of this unit is promoted by the discussion

- of rules which have been established to assist students in’ remember:ng the

fundamentals of preventing accidents,
‘ The next-topic of emphasis deals with the nature of electr:cal shock

and the firstsid’ rocedures t& employ if necessary. -
This unit conqudes with & brief description of fire preventron and

. firve classifications, The student will also learn gbout proper extingu:sh-‘
‘1ng techniques to be used, dictated by the typo of £1ro oncountered

Lpr.yzan . "«y S p



buggusted Presentatxon ants/Metbodofbgz"

> Follow the instructional module unit outline as a basic skeletor .l
. for curriculunm presentatxon, howcver, note the followmg. .

1. This unit is often used as the most opportunc time to introduce

- both school fire drills or civil defense drills. Trv to.
- impress students, during these kinds of- activities, with the

-, idea that d:saster preparatxon is the only thing that really

: saves lives,

2. In the objectxves of th1s unit it is stated that a safety

' examination must be. passed with 100% accuracy, hdwever, with

sone students this may be ‘'virtually impossible., Allow these

few the opportunity to retake the test after a studv session,

but do not advertise this make up test at the beginning of the

safetv lesson. Sometimes certain’ disadvantaged students ‘have

a very difficult time to comprehend. the vast amount of

written material handed out, mence they score lowver than other

‘students on the test, A buddv study system will assist them

greatly in achieving a successful score. - | ‘

3. ‘When describing dangerous current levels and their affect on
the human body, remember that electrical terms .and units of :
neasurement may not be familiar to some students at this time, -
‘thus much of the 1mpact will be 1ost if this is not considered
and modified,

e

Supplemental Act1V1t1es and Demonstrat1ons.

1. Obtaxn and show a good safety film from regular film sources,
. . local industries, Naticnal Safety Council, or any other company
' ' and/or institution wﬁich offers such a service, .

2, hhen explainxng the classzfxcatzon of fxfggtaiqonstrate the .
actual procedures necessary to activate the fire extinguisher,
A blast from a chemical extinguisher while explaining cperating
techn;ques can stxmulate a class ‘tantaneousiy

3. Invite a medical guest Speak r tc delivdy a sxmple first aid
~ presentation to the class. Prior to the on explain.
to the guest specific areas of concentrat1on that will help the
overall safety progran. .

Instructxonal Module Lontents.

1. Unit Outline (ovexhead) - - , B
2, Pre-Post Test (keyed) | .
3. Technical Glossary

: 4., Worksheet (vncabulary) - Word Scramble Puzzle

. 5, Quest Activities

' v 6., Informational Handout (Shop Conduct and Procedure Rules)
AT 7. Informational Handout (Classitxcation of Fires and Extznguxshxng

. Techniques) .
8. Informational Handout (Laboratory Safety-?rocedurcs)
9. Informational liandout (Electrical Shock , R
10. Unit Module Ansver Keys | . , .

-

o3
LI-U2-2 *



'II.ASafety._- S
R N 'A.‘Asaerseof’HandToolsf
' '-B.:Safe.Usé off?ower T0b1§i

C. First Aid .. .

. (.

"‘

C
 D.Fife“Safety 
E

‘E.. Safety Test




S ——e——-

o E . - Test Number

w S s’ UNIT EXAM
o | Q/_) | ELECTRICAL SAFETY_
- IMPORTANT- ~ . - . . - I
Indicate .your responses on the answer sheet only. Fi'll in.

: the box corresponding to the correct answer 'to each question -
~there is only one correct answer for each question.
! . - : . S e - N .

- 1, “Horseplay", running, and throwing of objects are dangerous practices
- in the shop and are forbidden:' S - L .
(A) when” the teacher is looking, (B) only when students are working,
(C) at all times, (D) occasionally. . _ '

‘2. When using machines or hand tools: | L N
| (A). give the job'all your attention, (B) stand up straight, (C)

_ watch your classmates, . (D), watch the clock. V4
3. The floor, aisles, and pagsageways shoﬂld;bé kept Elear.of stock,
. - tools, and materials, Obgects on the {loor: " ‘

(A) may be left there if the operator of the machine:is'in'a hprry;
» . (B) may cause someone to slip or trip into a moving machine, (C) may
. b€ ignored, (D) are unsightly. - - ' ‘ S

- -
f .

4. . Students must not talk to or distract a person operating a machine
’ because: .o ‘ ‘ S : o :
| (A) the operator is likely to be injured, (i) convers ion slows
> down the flow of work,' (C) the operator is likely to make a mistake,
(D) conversation is annéying to the operator., | o -

5. ,,Reyorf‘to,the teacher any: R _ - ' .
(A) damaged tools and equipment, (B) missing guards, (C) equipment

 not working properly, (D) all of the above.

-

LT 6. - Never opefate shop equipment. when the teacher .is: | N 1
- (A) out of the shop, (B) in the shop, -(C) both A.and B, (D) none
of the above. R : _ ' | . ‘

- -~

> .
- .

X

7.  Most tools are designed for a specific use or purpose. If they are ° |
| o used incorrectly, the result may be: \ .
. .. (A} damage to the student's project, (B) breakage of tools, (C) .

injury to the students, (D) damage to the bench tops.

-

\ ‘ _ .

 Lituz-439
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8,  Long hair is dangerous areundtéhbp equipment. If it is long enough

. /. to get caught in fhe machine, it must be: el

o - (A} tied up and back (B) burned: off, (C) pulled out, (D) none of -

L N ‘ - the abovee . _ ‘ - ' . - e . )
9. Loose clothlng must be-securely fastened or removed and long 10@se,

sleeves rolled up above therelbows:
(A) before operating any machine, (B) ‘after operating any machxne,
(C) during the operation of a machtne, (C) only when you are assLst-.

ing the teacher.~ _ L N
1U, All accrdent§ and injuries, no matter how sl;ght nust be..

(A) ignored, (B) reported to the principal's secretary: 1mmediatelv ’
(C) reported to your teachery 1mmed1ately, (D). reported to the shop .

-+~ foreman 1mmed1ate1y. 7
.

’

"w.
R § Caution other studehts 1f you see a violatzon of shOp" L

: '(A) traffic rules, - CB) good manners, (C) safety rules, (D)} none

of the above. - ] ; o .. )

X . . * ):' ‘ .‘- '. A - :
. . 12,  Only the operator and _are permitted within the working
' : : area around a machine, . < \ , : ’
- (AX) .one other student (B) the teacher,  (C) a helper, (D) all of
the above. ; L * - IR o )
. o

rlS. -~ Gasoline, patnts, kerosene, snd other materzals that Wlll burn or

produce fumes should be used: _ _
(A) with another student, (B) in a well ventxlated area, (C) at a
workbench, (D) in an enclosed area. , : '

‘_\..

p 14, Students are to operate only thosefmachtnes or pxeces of enuxpment
‘ for which they have received: .
(A) 1nstruct10ns to aperate, (B) perm1551on to operate,, 23) b&th
) A and B, (D) none of the above. L
- 15, . When touchtng electrical sw1tches, plugs, or receptacles be sure
your hands arg dry because:
(A) _a switch will not operate properly if your hands are wet, (B)
~ . .- & plug will easily slip from your fingers if your hands are wet, (C)
E . - if your hands are wet, you-may recexve a severe shock: and serious
. burns, (D) none of. the above. «

, | L
S & 5 B
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: iba Acxd or chemxcals on the hands or face should be immed:ately washe;
cae Mmoo sway with plepty of: -
' "l’ . , (A)_yster, tB) glycerzne, (C) ol1ve '0il, (D) vasel:ne.

~ | . 5 .

* .

\ -

.17, 1f you notice - any breakage or damage to tools, xnstruments, or mach-
. inery, you should: = - ‘
(A) repair the damage yourself (B) be careful when using such ..
‘equipment, (C)- say noth;ng because ynu m;ght get ‘the blame, (D)
,ndne of the above. :

' ' < . ‘ . . Y ¢ P e .
« 4

o 18, -Screws, nuts, and. other nonplgestzble mater1als are ‘never to be -
A . placed in your:
T A ~(A) hand, (B) ppcket, (C}\mouth, (D) all of the ahove. .
: : | X , . | S ’#; . -
- . . £, . . x“. . CT . " r‘- (
2 "19, If you are in doubt about the use of any tool or machnne, or ‘about
L -~ any shop procédures: -
S ,- «{A) ask an advanced student for help, B) Ercceed cautzously, (c)
‘always ask your teacher, (D) none of the above, o

-t S . : A ' . - o
20, - Alwa{s sweep scraps from’ your workbench or table with a brush or-
- whisk broom rather than your hand because: '
. | (A) sharp or jagged particles may ihjure your hand, (B) less dust |
is-stirred up, (C) this is ‘the easiest way to clean up, (D) it will
cause less work f01 the Jan1tor. ‘ | . . S

-

‘ 21.”'cﬁye protectioﬁ is used to: ' o
- (A) improve your vision, {B) prevent eyestraxn, (C) prevent f1y1ng

A particles or ccrrosxve substances from' enter;ng your eyes, (D). none.
T of the above. o . | _

-

. T 22, 'when tooh§care carrxed 1n the hands, keep the cuttzng edge or shPrp K
- points: : '
(A) direeted toward the floor, (B) directed away from the body, L
- (C) -directed over the head, (D) directed toward the body to probect
« others. " o ) s | o

P

[}

“FT7 7 723, NEVER direct compressed air:’ ' B T
e [A) toward the floor, (B) toWward the. teacher, (C)'toward,another I
~ - student, (D) all of the above. - : -

. A ! : ‘ ‘ . <

24, -ExtensiOn and Power coxds should always be checked and kept in gcod

repaifr because’ !
-+ (A) breaks and tears in. the cord are unsightxy, (B) breaks and tears

_,; R 'in the cord can cause serious shocks or burns, (C) sgarks may -cause .
ERiC‘ ~ wood to burn, (D) a short may cause the. machines urn up,.v |

LI-UZ-6 4 .
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52, .

- . .
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Carbon dzoxxde (COz) f1re ext1nguxshers may be used to put out what

. types.of fires?

(A) electrical fires onIy. (8) wood fires oniy; (€) oil fires only,
(D) any kznd of flrh Ce : SR . :

4 . L]
e

Nater should never be used to put out what k:nd of fxres? '
" (A) wood fires, (8) electrical and oil f1re§, (C) paper fares, :
(D) none of . the above, . . . B

)
/ G
v

The proper procedure to fight a fxre.wzth a fire extxnguxsher is te:
(A) -point the nozzle at the top of the flare, (3) point- the nezzle
at the niddle of the flame, (C) cover the -area awound the -fire and
keep it fron sgreading, (D) point the nozzle at the source of the
f1re because that is where the fire is located, - - .- . S

& f ' oo _ _1 S
“dn case of fire in the shop you should first:s . R
* (A) rTun out of the shop, (3) throw water on 1t, (Ca,sounu.thpvalar;,

(D) none of the abovc. . |

L1ft1ng any ob;ect that is too heavy for you: - |
A)- is all’right if you do it slowly, (B8) can be, done 1f you know

he right way to 1lift, (C) should nevér be done, hecause it may - _
cause strazn or Tupture, (U) is- a good way to show off vour strength. .

f X -~
- : - i - B

Be?ore the'power is turned on, the teacher must check
" {A) the hand tools, - (B) the classruom,, (C) all Spec1a1 setups,
(B) none of the above.‘ : .

-

i
f
1]

The teacher %USI approve' : ' ' - - . .
‘' (A)- all "horseplay", (B) all projects, (C) all fighting in the shop,
(D) none of the above. : ) o ; ] o

o -

Delxberately short:n ~an electric: c1rcﬁ1t' C ) '
~ (A) is permissible if the voltage is low, (B) may damagp the uzres,
- (€C) is an easy method to test whether the circuit is crosed or- ‘open,

(D) may cause an explos;on or do bod1ly harm.

“,., | . . ) - N ./
Cutting two or more "hot" wires with plxers- -
- (A) is safe pr?ptxce if the handles of the pliers are 1nsulsted .
(8) is permissible if the wires are 18 gage, (C) may be done safely
1f you. are standing on a. wooden floor, (U) nohe of the above.

EEY . ., . L L . . . o
T = ‘ 'dé?- . o o~
T 4 Co Lo v e

N ¢ LI-U2-7 ¢
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34. - Sh0p clean up is the fesponsibilxt of ;

‘ . ' (A) the- custodxan, (B) an the studcnts. . {(C) the tejac‘her, (,h)'th.e,
| przncipal . o . -
35, . ihen a machine makes an unusual sound, it ghould be" '

o .. (A) oiled immediately, (B) 1gnored (C) renorted to the teacher

v - immediatelv, (D) adjusted | . _

36, Chcck a soldering iron for h t with: | | o ;.f ;
e (A yous face, (3) your hand, ) a pzece of solder, (P} your =

- | A feet-—“ _ v o . : ' , ‘ o .

37, To remove pxcess solder from a soldering iron t1p

- (A) wipe with a cloth, (B) flxp it off, (C) wash 1t off, (h)'dSe
cleanzng fluid. L

N ’
A\

T

38, - When changxng components in -an electrxcal cxrcuxt' - '
' (A)."leave the plug in,- (B) pull the plug out, (C) -turn- the c1rcu1t :
.-on its ‘side, . (D) - turn off the power switch.

A . )
’ ' . - B o v . ! : e
. ‘ . . .. . .
. . .. . « ) . ) ‘ | E -
) - -'Q 4 + B " “ . N

" 39,.  Make sure that the hand tools you dre gozng to use are: |
“ .7 (A) sharpg (B) the proper tool for the JOb (C) in gaod cnnd1t1qn,
L (D) all of the above. . . | Lt
~ : -a . -,,.e/‘ e 3 ~, .s‘ . \ ‘; ’ . o .» . 'tr
i40.' If a tool beccmes defectzve whxle vou “are usxng it vou should "g

- (A) hide it so thdt no one will. knowa (8} report the .condition of .
the too¥ to the instructor, (C) placé it back on the tood panex and
not say anything (D) reapir the tool yourself, g

\ i
td

\.41. Be sure your hands are as - free as possible of
- hand tools, .
(A d:rt, (B) grease, (C) oil, (D) all of ‘the above.

P ' . N ;.
. -»>oc .

'3 be£ore'u§ing

"42.  Repairs are to_be made on shop equipment only with . -
' S ¢ f the power on, (B) the machine running, (C) the teacher s per-
'mxssxon,. (D) none of the above, ", _

}

.
' R . . . " . ‘
\ ° v ’ : . " . " . N . «
. . N . . . . . f
r . . . . .
N . : . .
e

43, prlled 0il or grease is dangerous. Always- oD _
(A) clean it up, (B) leave it, (C) pour water on 1t, (D) none of

‘the above.

Lrevz-s 43, ¢

e
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| . 44.  The motion involved in stnking or cutting must be done in a d:rec-
' txon' .

K towards you. (3) away from you, (C) towards other students, ,
) all oﬁ the .above, : o ‘

. 45, " A prOJect is st111 dangerous even after its power swfﬂkh is turned
- -off because:

(A) it may still be plugged in, (8) some of thc cowponents mav-be .-‘
- -~ _hot, (C) the capacitors can store a charge which can shock you,
s ' (D) all of the above,, : . . "

3

r

o or véﬁ,"_'mever use a file:¥ Lo o - Lo
o . (A) without a handle, (8) as a prv bar, (C) as a hammer, () all
% ..,  of the sbove, - : A I I o
"' 47, ' Pass tools to classmates:

(A) -with handles first, LB) w:th the poxnts £1rst, (C) by thkbwihg4,'
them, (D) none of the above: : . ) .

- o T

. 48, -’ Before starting a machine, you must' | |
5 o (A) check all ad;ustments, (3) make sure all guards work - (C) remove
o all tools/rags, (D) 811 of the above. , ‘

., ‘J

A N

C 49, | Before leavxng a mach1ne, you must make sure: . . "
.~ (A) the guards are off, (B8) the power is off, (C) the machine has '~
- . come to a complete stop, (D) both B and C, ' o | .
'Sﬁ. "I did well on, this test.

(A) True, (8) False, (C) OK, (D) I blew it, -

.-4\
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ACCIDENT: -

. ARTIFICIAL.

'RESPIRATION:

CARDIAC ARREST:

FIRE:

(:é~?”T> . TECHNICAL “GLOSSARY

ELECTRIC SIOCK:

' & . Neme:

S S ‘Date;.‘u”

Period:

-—
RY

“An unplahned or unexpected occuraice usually resulting
in injury.  Most common shop accidents can be prevented

- by observing safety rules, working carefully, and using

common sense.

A life saving procedure used to revive a person who has

stopped breathing, Artificial respiration may be re-
quired as a result of electrical shock, drowning, strang-
A loss of heértbeat caused by eleCtriéaI shock; or high -

~blood pressure. Closed cardiac rassage is the recom-

mendcdrfirst‘aid procedure. -

The flow of an electric current through the bodg.i'Shock;'
can cause such physical effects as muscle twitching or
paralysis, burns, interruption of breathing, unconscious- .
ness, ventricular fibrillation, cardiac arrest, or death,

A combustion process characterized by heat, flame, and.
light. There are three general classes of fire: Class |
A fires involve wood, paper, rubbish, and fabrics; Class
8. fires involve oil, grease, gasoline, paints, and sol-

vents; < Class C fires involve insulation snd other com-

- bustible materials in electrical and-electronic equipment,

FIRE .
EXTINGUISHER:
FIRST AID:

FLAMMABLE :

- GROUNDING:

'_QA'porfablé;gselfcontaihed device holding -a liquid, or

chemical which can be ‘sprayed on a fire to extinguish it,

EmergenCy treatment for injury, accidents, or sudden ill-‘H-'

ness genmerally administered before regular medical care

“is available.

A designation for types of materials which ‘are easily
ignited or set on fire. Other desipnations may be used
to identify these materials, such as; combustible or -
inflammable, ' g - S

: ¢
A safety precaution

»

1 which calls for placing the metal
housing or case of a device at ground potential to pre-
vent possible operator shock. Most commonly, a third
-wire is added to the power cord. This wire is connected
between the case and earth ground allowing an alternate
‘path for current flow., Thus, if the meta] housing of a
device becomes #lectrically "hot'", current will flow : .

- through the gr unding wire to the earth, instead of -

- through the opexators

to earth.

4

Ry
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HAND TOOLS:

HAZARD:

\

"HORSEPLAY: -

INJURY :

LIVE CIRCUIT:

i

 MACHINE “TOOLS 3

' \.‘

"SAFETY GLASSES:

SAFETY
PRECAUTION:

SAFETY RULES:

VENTRICULAR

 FIBRILLATION:

This term refers to a w;de‘var;etv of
quire physical manipulation or primarily the use of vour -

~ shields.
* necessary while working in the shop.

hazard or dangerous situation,

. \.T‘.‘_<_" "' “ Name:

‘Date:

Period:
ools which re-

arms and hand muscles for their operation and use, .
Examples of typical hand tools would be; screwdr1vers,

wrenches. solderzng 1rons, pliers, etc..‘ .

- The presence of a dangerous or potentzally dangerous ‘

situation. V | S

The undesxred Kotentxsllv hazardous,act1v1ty of clewnzng'
or playzng in t .

e shop or laboratory.

Physxcal harm or. dsmage to ones,Podv.

A

An electrzcal circuit which is’ enérgized, (power applied
.sthch on) and capable of produczng current flom.

Generally, power assisted tools utilized for "heavv" job55

which require work beyond that supplied by hand tools.
Examples of machine tools; drill press, grxnders, sheet
metal shears, box and pen break, etc.. :

Protectxve eye ;lasses with shatter proof lenses and s:de :

‘Safety glasseés should be worn at all times when:
Thev provide inval-
uable protection by preventing foreign materials (pieces

. of wire, chips, broken glass, chemicals etc.) from en-

tering or coming in contact with the eyes. Goggles and

~ face shields can be utilized to provide additional eye .
protection whzle work1ng in extremelv hazardous areag.

An action taken, followed or observed,to avoxd 8 possible’

A specific list of rules- des1gned to identzfv comnon g )
By observing the

accident causing situations and hazards,
safety rules many accidents w111 be avoided or prevented

A type of heart faalure, caused by electric shock, in
which the heart muscle no longer beats in a regular
fashion but rather quivers erratically,
is not corrected rapidly, death wzll result,

-
f .

g . . e e —~

- Lewen 4 ¢

.

If this condition
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| score: - Name:
' Date:

@ | SRAE: o T
o — | " WORKSHEET =~ Period:
o © VOCABULARY - WORD SCRAMBLE PUZZLE

Uns:rhmﬁlc the.lettets'below tb'uhqdver the electronic terms,

EXAMPLE: |

A, ETSAYF . D | A [ SaFE Y

1. EFRI SR R -‘ . 1.

2, _AAZHDR , - ‘ I o,

B I £ . - N

4. CANTIDEC
~

L
g
B O

. 5.° LABELMAFM | e Y s,

.6, SOREHAYLP, Lo B

£

& GGRNNDIVO T g

8, FISTR DAL I ¥

9. ADHN  OLTO * - | | | T

10, FISYEA LUSER 1o,

11. VILE IRCCUIT * - 11,

‘12, ATYESF SSSLEAG I - 12,

13, MANEIHC = STLOO T 13,

‘ 14, TEELCCRI  KOSCH . ' 14,

Couedterz 47 . ‘



s ~————I" " . WORKSHEET '~ Period: __
“ . QUEST ACTIVITY BB
L | 0T empr e S

- Cdnnect the dots below to decode the’_‘kafé'fy.postef/nessage'

T

. SAFETY ./ o e

o ® can be

. : - - | ‘33 | '/ ' ' g'a gO 0 (34-@6
- {04! & - | (: e Ié % 5 e
8 e e o B 23° 24"‘30 a’ 3239 %8 |
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Name: S

Date:

3 Period:

IVFOR“ATIOvAL HANDOUT

bHOP CO\DUC AND PROCEDURE RULhS

s, ' ‘ . * E

1. btudents must be on time da11v and each student nust be in h1s/ﬁer
assxgned seat before the tardy bell rings. i

2, - Yeu are requ1red to have a notebook SpeC1f1ca11y for this subject at .

- your desk each day. It will be collccted and &raded during the vear.

o /. .

3, You must also supply yourself wvith the,necessarv materzals for class-
Toom notes. - paper and a writing tool, - =

4. All handouts and notes will be kept neatly 1n ycur. notebool, not
; ~scattered in your locker., o o :

‘5, 'Seats (and lab. stat1on) wxll be ass1gned DO'not chanﬁe your seat.
L w1thout consultxng your teacher.- PR IR
6. Abselutely no horseplay in the shop. Many pa1nfu1 acc:dents occur bv
. “the careless and thoughtless antics of the so-called "clown,"  talk
~ -in the shop at alI times. Loud talk and unnecessary noise Llll not be

‘ ~ tolerated. - - y | . H
'3'1-‘ 7:- No eatin;; drinking.‘lr gur chewing 1s allemed in the shOp or class-‘
. < roon. | |

< . N ‘ ’

8. Keep veur ‘desk (lab, statzon) .and adyacent.flebr area clean.

-~

9. Pencils should be sharpened before class. All trash (scrhtch paper*-
T etc.) shall be kept at your desk and thrown awav after class onlv,

10, Threwlng anxthzng in. the classroom is abselutel@‘ferhxdden.

[ <

- 11, Turn in all assz;nnents on tzme.f Late assxgnments w111 be pown graded

12. If you f1nxsh your work before cthers, use the extra txme constructlvelv
‘ Do not dzsturb your fellow students. : , |

Poor attendance w;ll hurt your grade, because it is dlffzcult to make

gUp missed work. o _ : it
d

C 14, It 1s the students re5p0n51b111ty to make up any tests or mxssed woTtk,

13,

15} Feel free to ask questxons anytxme on sub;ect matter which you do
' not understand - . § C . o
-16. If you must leave the roqm durzng class. clear it through the 1nstruc-

. tor f;rst.




17,

19,
. 20.

21,

22,

- 23,

end of the period.

" Nsne:

Date:

-, I Period:

Work safely and encourage other students to do the same by setting a

good example each day.

Use only the machines’ and tools for which you have satxsfactorxly

passed satety tests.

Report any 1n3urxes or damage to yourself or enu1pment to the teacher.

Malicious damage to equzpnent and parts will not be tolerated. You"
will be required to pay for any damage caused in this. nanner.‘,

Do not remove any prOJect or mater1al, from the shOp wzthout the in-‘

Structors approval. g _ col e

[
When the time for clean- -up comes, cooperate with the foreman and do
_your fair share to keep the shop clean and attractive. :

p

Stugdents must return to their seats prior to class dxsnxssal at the

their assxgned seats. , o

Class will be dismissed only after the shop is
- cledn, all tools are accounted for and all students are: qu1e¢ and 1n

-~

----‘.._—--—--;— ------ e e eeceeasenen = b--to---------.-.'-qpn-..--.-.-é.é-j------.-a--.-pp- <

DU -~ X : o
T suop cgguuc? AND PROCEDURE RULES

L

The shop conduct and procedure rules have - been read and expla1ned tc me.
I agree to abide by these rules, and xf I have any ‘questions I will ask
the instructor.

LY

“ Students signature:

. Period:

- ! Date:

Instructors initial:

9 o - e
| ‘ (
SR L1-uz-15 V"

.
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RN © Name?:
. ; Late:
. APéribd: )
4 INFORMATIONAL HANDOUT S
CLASSITICATION OF FIRES AND EXTINGUISHINC TECHNIQUES '

There are three classification categories for fire.
Each type of fire requircs special extinguishing

, . - techniques., Use the chart below to.distinguish the
~ - extinguishing techniques. . - ‘

—
-

R - class At ‘/;7 o

. Fires involving combustible material such as wood, -

o paper or cloth: to extinguish, cool and quench with:
- pump type _extinguishers containing water, or soda-

acid. CO2 (carbon dioxide) extinguIshers may also be

]

< - usedo . A ) ) e
: Class "B"
. - '+ Fires involving flagmable liquids such as gasoline,
le kerosene, greases, thinners,.and finishes: smother
the burning fuel. Foam and COZ type extinguishers
¥ Yo foosiatana ‘'may - he used. ' L _ o '
32l P 2 ‘ lCi&SS"'C“_ a o : | .‘ q__ | 'E
i §=;; = N Firqs~involﬁing‘eléctrical equipmenté.-use a noncon-f|a
oz : _ ducting type extinguisher such as CO‘ or dry powder,
e and if possible disconnect the source of electrical
£ . energy. ‘ A :
. ;fﬁ i NOTE: Alﬁays'point the'fi?e_extinguisher nozzle at
A £ - the source of the fire and not at the top of the
. 3 ~ flame, ‘ | : .
o
—— - ?: > : - - _«_
- ‘»‘ .

’ \) o ‘ . T - ' ‘ ' y A .
ERIC - = : g o ) .
mem=*- | 3 . o L U 4 i



' ‘ ',"EZiJJf’T) . _1INF0RMATICNAL HANDOUT

~ INTRODUCTION : T L

work habits is up to you. Form safe habits ‘now.

~ , °  Name: -

o

Date:

- Period:

" LABORATORY SAFETY PROCEDURES

e

—

~ People working in industry know the importance of safe working habits.

Safety training programs are sponsored by unions, management, public

agencies, and insurance companies. Despite these good efforts, accidents .
_annually.cause Jost job time, painful injuries, and needless deaths, o

A:od safety haﬁfzs'are learned daily., As you begin your lahoratory work
in electricity, resolve now to learn and practice safe working habits in
the laboratory, -The choice of your future safety and future laboratory

-



Name K

/“. .- - - e Period: __ . - A' ”

. -

: fGﬁNERAL SAFETY- PROCEDURES':

Safe Attitudes. Laboratories.dre workiﬁg areas for adults. Tricks,
. games, and horseplay should-be left in the schoel yard. |

‘Safe Environment, Work areas must have proper power, ventilation, and

- Tight, Ai1sles should be open and clear. Storage areas are to be kept

~.clean and secured. The use of temporary extension cords, fans, heaters,
gas or water conn%g;iohs is discouraged. Maintain a neat and orderly
work area, . ' - : S :

[

. First Aid Procedures. Even with good safety practices someane may be \
injured. Your instructor and/or the school nurse are trained in first aid

~ procedures, but there are several gencral rules which vou should follow, .
bDon't panic! Determine if there is any immediate danger to the injured
person, Jever move an unconscious person without cause., Lay'such a per-
son flat, Keep the person warm to prevent shock. Never try to force:
liquids on an unconscious person. If the victim is breathing normally,
keep the person still and comfortable until medigal aid arrives. - '

. Severe electrical shock or other types of accidents may interrupt breath-
_ ‘ ing. A procedure such as artificial respiration can be used to stimulate
: the breathing process. ~Check for a swallpowed tongue before application-
/. of artificial respiration. This procedure should be administered by a
trained person if possible, and continued until medical help srrives, The
. two common methods of artizicial respiration are mouth-to-mouth and the
- Sahaeffer method, . IR : S | L .

All injuries should be reported to the-instructor. Even minor ‘cuts can

become infected, and the best first aid supplies, nurses, .and doctors
cannot help an unreported injury. : | S | :

N

. ) . L A Cod Sy

- N "=

. LI-U2-18 23 P




Name:

| - S o T 7 pate: g - T

. GENERAL SAFETY RULES:

y ShQP Behavidr.and Sefety Practices SR , e

1

| - } |

A Clewnzng, scufflzng, pushxng. runhxng, and throwmng Ob]eCtS are danger-
o ous practices in any shOp and are ferbxdden at gll times, N

2. Obey all warnxng sxgns--they are posted for your protection. N RN

3. Caution any. student you-see vxolatzng a safetv rule. .
-~ 4. VWhen using machines or<hand tools,. g;ve the job at hand all of yeur
| attention,. o e .
5. Work at a. Speed'conszstent with safety. "géelzsh hurrv,W such as -
‘ " rush1ng to complete a procedure, is dangeyous. :

6. C00perate WIth your classmates in the shop cleanun program.'v?_ N

{

7. Machanes must not be operated whxle 1nstructor is out of the room.

.. 8. 1f equipment is not workmg properlv, sehut it off and tell the instruc-4
A “tor at once. ' ‘ . .

l

9. Report to the teacher all breakage or damage to toels, macﬁxnery, er,
* equ1pment. - .
104 A student whe sees a danserous s:tuagzon must report gt at ‘once tb fhe
teacher. , | .

. ‘ ‘ ' i

| | | |
Ej?ir’/s . Eye P:atectien

11, Eye protectxon must be worn when workiing in an area where hazardeuS‘
| cend1tions ex1s;

12, Face shields or goggles shall be util zed where extra protectxon is
requ1red, such ‘as while grzndzng or w rkzng with caust1c substances.

l

"'~ 13. Eye glasses must not be used in place of goggles or face sh1e1ds. :??

*

14, When compressed air is used for cleaning, wear eye protection., Take ~ =

care to direct chips, shavings, and dus away from other ‘students,
NEVER ALLOW THE STREAM OF AIR TO COME IN CONTACT WITH YOUR-BODY.

A N

L LI-uze19 kg
| e Li-t 4 .



" 15\\ Wear safe c]oth1ng when workxng in é shop.
So ) cygth1ng before you operate ahy machine.
. elbows,

. Name:

: . ‘) . - .
Date:

«e. . . . -Peried: . oy

A N

Fasten or remove loose |
Roll-long sleeves above the
Aprop fastening should be such that they wxll break if the |
apron - becomes entangled 1n a machxne. S S _ | L e

o 16; Long, loose locks of haxr ‘c€an easily be caught 1n\revolv1ng mach1nery' .
4 . .. and ripped out causing serious'scalp laceratxon. Have your ha;r cut - .
| short -tied back or t:ghtly covered.;- S A ‘ . ~53V;M§
*"17 'Wear:ng gloves~1s forbxdden when you are:workzng wzth power drzven. |
- machinery in the lab e - I : Lt
\fm;n“lsr' Remove Jewetry--hracelets‘ rzngs, chazns, and other accessorzes that IR
RO :: are . hazardous 1n shop work,+ , e SR o
‘19A Sharp, poznted tools or mater1als are not to ‘be: carrzed in clcthlng. R
1 llold sharp po1nted edge§ down. AR " R IR -
) »,29; <Always,. wear protect1ve cloth1né uhen work1ng thh ch&m1cale nger
e - gloves should be worn when handling chémxcals or 1mmer31ng wour: ands
., in chemical solutmns. , ,_ o i Y. _ .
" Afffl. Alway#‘wash hands with soap and water after workzng.w:th maxer1als that _
Py el might beoharmful to the skin., -~ wyksw Y
; f ; R ,,Housekeqping'Qil'fi "§L ‘ S o
. ’. " ﬂ‘. . ,“, . ,‘ " ’ o . *‘.’, 4
L2 keep Y ur work area tlean and drderly. Good housekeepmng 1s part ‘of -
(VR ‘e safety. ’ . . B ) “ ) M ’ . o
v, o o ' . ¢
‘23. Kéeﬁ“floons, a;sles. and passageways cléhr of mater:ais lnd equipment.f
. 24, Keep toois in"a safe place, Neyer Ieaue ‘them where they may chuse . ' .
| :‘ 1nJury.' Put’ them 1n tool boxes. trays, casns, or on wall panels.l o
o, e R .' “"f ‘4 - . VI '::
el mZS" Store material neatly dhd securely and in a place where p&rsons pass:ng _
- .- Will nét be inﬁured : - ‘ Lot 4,
[ e : - . . )
26’**1{ water, grease or 011 is sp111ed one the floor, clean 1t up immed1a¢e1y4 :
A ~to prevent sizpp;ng.;i,"” e ‘ ' : . R

f 27. Extension cordk “shall
a Qtudents wigl not trip -over them.

. " -

always 11e flat ‘on the floor in’ such a wav that

L

i L | .
.ZS.‘N Alwﬁys use & b’rush tm clean off benches and machmes. There may be

gharp or jagged particles among the scraps, which cauld cause seripus

njury to the hands., . . . - .

L Vo “'-"7 B
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~ " Name:

2 7 Date:

' Period:

keep tools and materials from pro'
tables whenever possxhle. | :

T 3). Students are warned not to use machines - untxl they have been given the " -
., proper safety instruction, and received permissjion from the teacher,
" The student must ask for further 1nstruct1ons if dn dvubt concernxng
-any Operatxon. ' : |
‘ — A e : ' .
32, hhen in doubt, ask the ;nstructor. UO;not'depend upon tbe'advice of
' awcther student, - o | -

re . o . 3 a

w33, The shOp safety test must be passed by students in order to- Operate
CLorany power driven mach;ne.,. : : .

e 34;' ‘Do not operate sthches of machxnes and 1nstrunents unless glven per-\f
mxssxon to use them by the 1nstructor. - - |

"‘.‘,.'3'5. Ask your instructor to approve all projecte you plen to do. ]
o eSbcenRepa1rs are’ to be made on shop” equzpment only when - permxsszon has Leen
) “given. Do not tamper with shOp equipment. e : T A

’ , 37, kll speczal ‘set- ups 1n the labt must be" approved before ‘the - power’ fe g
h *' turned on. -

i

D w"'- ' \-.E ' N | : ' v .f - o
T - : ‘.: . ‘: , N \ . . ‘ .‘ e In.ur 5 o - ; ‘ 3 I

] ,{33;‘ Report all accidents, however slight to the instructor at once. In- .
- fect1on may result‘from uncared for cuts and stratches..
‘lf39. When 11ft1ng heavy\objects, keep your arms and back as straight as
ER possible, bend yourt knees, then llft with the powerful muscleq in your
legs. ] B - | —_
' j40.’ Do not attempt to i:ft heavy items alone. If there is any. doubt in
T . your mlnd about your abllity to safely lift ‘an. object, ask for help,

“41.. Screws, nuts, and other nondigestxble materials are never-to be placed'

‘‘‘‘

in one's mouth

1 4

N p1evze2p O



if

" Name:

R R . Date:

. Peried:’

" The lcation of fxre ext1nguxshers, fire ex1ts, and f1re dr111 proce- -
‘dures/ shall be known by all students, : 2

.43, 'Nothxng shall be hun5 on fire ext:nguzshers. The area around them
must be kept clear so that they mav be reached w;thout delay if a- fxr&
were to occur. , : \

W

,; 4@.; When pour1ng flammable 11qu1ds, be careful not to 5p111 then.

L ’ '
45. Oily or pa1nt fxlled rags must be placed in a covsred metal contalner.._ L

36.  Toxic chemzcals, kerosene, pa:nts, thxnners, and other finishes or
cleaning materials are to be used in a well vent:lated ToOM, lhey
. s are .never to. be used near an open\flame._u

f;re to spread.

48, In case of f1re in.the shop | Sound the alarm, FIRL*', turn off all gas,‘

and elect/acxty, put the fire out,

 "l'_', L - S ' ' R
R // | . / iland Tools = e h

49, Be sure your hands are as free as. possib}e of d1rt grease, and 011
when uszng tools. - _ -

o v‘,".. »

50, Select the r;ght tooi for the JOb to be done. Usg;}hewpropér'type-ahd'
' : sxze hand tool for the job S - ,

51. Hake sure when using a sharp- edged tool to pcznt ‘the edce awsy frOm
, yqurself and classmates.. | TR

52, When carryxng tools in the hands, keeb the cuttzng edge or point
dxrected toward the floor. K

| 53. Clamp small work on a beith or in a vise when using a ha;ksaw, a screw-;-'

| drzver oT when perform:ng delicate operations.

-

54, "Never use a chisel, punch, or hammer with a "mushronmed" head. qhips
may fly off and injure _someone. . Py (

G

secured to the file,

,'.56. Pass tools to__gl.assmqtes vw:th the handles first, |
A o I N | | | s

L1-U2-22 &

47, Never. use water to put out an electr:cal or o11 fxre, it w:ll cause the

55. Never use a file without a hand}e. Be sure tl.at the handleiié ﬁropexli'_



72,
73,
74,

75,

764

1.

NEA
e

82,

78,

79,

81,

83,

84,
85.

86,

87,

'turn1n5 on the mach1ne.

A

- Consider every electrlc CITCUIt 11ve until proved othcrh1se.

*Make certain your hands" are completely dry before touchxna electrzcal

~

‘Name:

R
- . rj v é

o -+ Period:

Kcéplrags away from machines rhat are in Opefatibn.'
Make sure eVeryone 15 clear af the machine before start1ng 1t.  . ,;'

Havé the instTuctor check all speczal set ups and new operat1onq hefore

Think about your job while operat:ng a mach1nc.f ii 1s,dangorou§'ton'

~ talk when you are using power equxpwent.

Have machine: at a dead stop, power off, before cleaning, ozllnr or

i-repa1r1ng. Always turn the power off before leav1ng a mnchzne.

Use only electric power tools that are grounded, or that have hl
approved hQUSlngS.' : . .

S :")’:ﬁ‘;’t/ ~§af¢ty Zones,‘ | i-' . “'-. ' ‘_' Lo .

Y

L]

Only the Qperator and teacher are pérmxtted w1th1n thc defzned :
working area: around any machzne. S P S ;o

Do not lean on ma;h1nes - 'stand clear.

Disturbing another student while he;is working is a dangerous practice.

 ‘E1ectrica1 . S o -

»

switches, plugs,‘or receptacles. _ , : . : f

I
- C

Remember even 110 volts can be- fatal. Approach all jobhs with‘caution.
and analyze each . job before you start. 3 K T T

The locat1on of emergency power sw1tches shall be known by all students. -

*
&

Never allow anyone to turn power on and off Jor you while vou are

working with 1nstruments.,

'Cuttxng two or more wires at the same time with plxers or other tools .
is extremely dangerous and ma¥ result in damage to the circuit and tools

and severe injury to the person if the power 15 not turned off{,

Electr:cxty has no respect for 1gnorance. Do not apply . voltage or .
turn on any device until it has been prOperly checked by the instructor.’

=

, LI‘UZJ_Z’&_ SR |



¢t . " Name:
ey | L - . Date:
4‘.' ‘ T I ~ Period:

57, Plastrt handled screwdr:vers should not be used-near an open flame or
‘ near hot solderlng irons.. | A

-"SSQ Metal rules should be kept clear of electrrcal circurt:. When in doubt
o use a plastic or wood rule. o

159;? All portable electric tools and equ1pnent must be dzsconnected when not
in use,. - e S | .

'bD. When dxsconnecirng an electric tool or plxance from a crrcurt, remove,
' » the attachment plug from the receptacle y pulling on the plu& hnndle
» .instead of on the cord. : .

(4

61, Thére is a right and a safe method to use all tools. non'tftry to cut
corners by usxng incorrect methods.‘ . . . - :

L “ - "‘ga,”er\Soldering.

62. "Never test the heat of a solderrng iron by feeling it hlth your Wands.
. Check the heat of the iron with a p1ece of solder. ' :

.-il'Ps; Always return the iron to its proper holder.

64, Always wipe off excesszve molten solder. Never flip 1t off, Molten :
solder 1nf11cts painful burns when it comes in contact wrth ‘the skin.

65, . When passrng a solderrng ron to another student, place it on the -
' ~soldering iron rest., T other student can then p:ck up the iron bv
the handle., ' : .

4

66. Care must be taken not to let tho solderrng 1ron burn anv electr1cal
| ~cord, or circuxt wire, . .

e . | 'Machine Tools s

J

67, Only the ‘operator may start and stop a machine, and after the machzne
- is turned off, s/he should stand by until it has stopped runnzng.

68, A11 adJustments must be securely fastened before the power is turned on.

69, All wrenches and other toois ‘must be removed from the machxne before
T ‘the power 1s turned on,-

70, - keep machine and safety guands in proper position at all times.

| ~‘|il. Overloading or forcing in any manner any hand operated or power dr1ven
machine is- dangerous. Use only the material or stock furnxshed or
approved by your teacher.

-

LI-U2-23 e
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8y,

. 95,

.f'97.f

90.

Use proper instruments for tgs;1ng czrcuzts.

R .. Name:

Date: 

S - Period:

Always stand a safe distance from any pro;ect when it is turned on

for the first time. Sparks and smoke .can-be dangerous.

De11berately shorting any electrxc circuit or generatlng device may .
damage the equ:pment, cause an explosion, or do bod11v harm. L

'Certaxn_components such as resxs;ors and vacuum. tubes. vet hot while

Operating. Wait for them: tQ cool befcre attcmpt1ng te rerove them,

i

- Do not work around electrlcal equ1pment 1f flnors are damp or wet. -

Do not work on an electrzcal c1rcu1t thh the. power turned on.

Be sure equxpment is in proper working order before us1ng. Frayed'
cords and plugs are a major source of 8CC1dentS.“

~AsK for 1nstruct10ns before using any piece of electron1c test equ1p-'
. ment. One wrong connection can destroy an instrument and thus deprive

you and others of its -use unt11 repaxred The repairs can be expens:ve._

-Before replac1ng -a fuse' in any electrical equxpment discqnneci the

power source.

. < .
hemn makxng temporarv or permaﬂent connectxons, carefullv avoid leavxng
open splices or pieces of wire sticking out. Secure all wires properly,
Tape or cover the connections. o - I \

-

&

"-----h-.-; ----------- ——c;n-—-i--‘-n'--—---q- ---;-------p---i—----;---—.---nnu------u.v-.

-

- - . ' . i “

SR N \
LABORATORY SAFETY PROCEDURES

. [
1 . : i ‘ P

- .

™~

‘The laboratory safety procedure#’have been read and expla1ned to me.

1 agree to abide by these rules, and 1f I have any questions T will ask

the instructor.

L 4

“Students Signature:

Period:

‘Date:

Instructors Initial:
v

L1-v2-25 6D
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- Name: 1
T ‘3 ﬁate:  ‘: o j"'f)-h
o Period: E
INFORMATIONAL LIANDOUT ?
| 'ELECTRI"c'AL SHOCK. x

o

One of the major hazards in the electronxcs field is pwotect1on abaxnst
electrical shock. Shock is caused by ‘the passing of electric current V.

- «through' the body. Current flow is relsted to the voltage applzed and thevé~‘
fore the higher the voltage the more serious the shock. lon't however get

the idea that low' voltages do not shocP for they certainly do if the c1f-
cumstances are right. ‘

- Yet's see what can happen when an electrzc current passes through vour

body. A number of effeqts may occur dcpend1ng ‘upon the: c1rcumstances and
e masnxtude.nf the shock. - | |

-r

Current Value -~ | Effect

Produces a shock than. can be felt.
(Mild "tingling" sensation).

»~.

.001 ampere

oy ‘“\;%
.01 anpere . Produces a severe shock, which is
- - painfull, and can cause loss of

. muscular control, (ran t et go _
. . phenonenon). '

:
. .
Produces a potentxally fatal shock
which can cause death if cunrent
~lasts for a second or more. . '

) .inkmpere f' |

of .
e ’n"a'n" MY A

¢« - - - - . "

. ’ . : o~
¢ .

RRIC - Li-uze2e (g
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Name: Y

‘Date: _

Period: .- | .

 As you can see, the body is sensitive to relatively small current flous,
As a comparison, a common 100 watt light bulb draws a current flov of .85
~amperes, far higher than the .1 ampere of current which can cause death.

OTHER ‘EFFECTS OF ELECTRIC SHOCK:

Mbs cuiar_ Paralysis -
“Burns- o

Cessation of.bréathing-
- Unconsciousn;SSr_ = Ail

| Venirigﬁiar-fibrilléiioﬁl: 
Cardiac airest- }

4

. %

'All of these effects do not occur
..conditions vary. JWhat happens to

N

'ﬁﬁf

-

with every éhock;;;As stated bcfofc,

you depends upon seVeral factors:

41(1) ThejintehSity of the current,

(2) - ‘The frequency of the current,

(3) The path the current. follows

through the body.

(4) How long the current passed through the body? . : | N

- 4(5) Did you expect to be shocked?

Keep in mind, that the current flow through your body, not the ‘amount of -

b 1]

voltage applied is the determining factor in the severity :of a shock you
might receive, ‘The higher the current, the more dangerous the shock:

€

| CAUTION: Electnic shock can’
. ’ be harzardous to your health,

¢ breveezz E20

4

4
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7.
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9,

0. |
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-
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'*bhow work for problems on back of answer shcet./).' |
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14,

fire

hazard

injury

accident

flammable
“horseplay

ggoundig -

irst ai s
~hand toeol -
- safety rules -

live circuit
" safety glasses
- machine todls

electric shock
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ELECTRICITY / ELECTRONICS

®  CURRICULUM GUIDE
. INSTRUCTK”H&?NEH&&&

UNn'sil”

M| METHODS TO ;
Ml cenerate  ||B
ELECTRICITY ||l

g:s*

LEVEL 1

,  STATE OF CALIFORNIA
- DEPARTMENT OF EDUCATION \ _

.nnesumsn S R E UL

DATE COMPLETED S | N. s SOFFIOTTO



P

' Jnstructor References'

Py

[ . L L SN T S - e B S
. 7 'STATE ELECTRICIT*/ELECTRONICS CURRICULUM GUIDE ‘ _?§ N
INSTRUCTOR'S GUIDE TO'ACCDMPANY LEVEL I UNIT 13( CoT

D
!

- Title of Unit: Methods to Generete plectricxty 2

Txme Allocat;on 1 week - S - . - 'f' <

ta

Unxthoal' | ST .’ R T 0

=y

¥ | .
v Yo dtsclose those competencxes which will introduce the student to

s varzety of sources and/or nethods of producxng electr:cxty. .

Unzt Ob;ectxveS" o ’ :'- R

The student will be sble to: - L f | - . LT

f’l, identify six nethods of produczng electrzczty. Lok

.,

| 2; illgstrate by example how each of the sources dtscussed produces
electrzczty. .

3. explain in deta11 the ‘two kinds of cells that are classxfted
under chem1cel ‘action, | ‘

Evaluation:

The ‘student will demonstrate his/her competence in terms of these
neasurable objectives based upon individual instructors acceptable

_performance criteria, which may utilize a combination of wrxtten, oral,

and laboratory testing procedure. . I | | Ce

o
Basic Electronics Systems Technology Unit 1. bﬁgger, Patrick,¢Suess; and-'}
iegler, Bruce, 1573, Lessons: 71?3., o N '

Electricit iand;Electron1cs. Walter B. Ford and W1lltam B, Stexnberg,
o Ameriiin Technical Society, 1974, Units: 6 9.

Electricity One-Seven, Harry M;leaf ‘Hayden Book Company, Inc., 1976.
Cﬂapter:‘ EIecErzcity 1, . ,

' Overvzew.

':'» ‘ L | ' : . ' -
{  Unit 3 focuses on the fact that electrzc:ty has become an essential
part of our life, therefore it is important to be aware of the sources for

cresting electrical energy.

The instructor should first examine the’ sources that are evazlable,
then identify those which are small-scale sburces and those that are ‘

- classified as lsrge-scsie sources- in- terms of power produced. . - —
. r

\ This unit introduces the six basic sources of electricity along with
some of the details of application, The actual concept of "how" these
spurces generate electricity will be cons1dered at a hzgher level ef
igstruction.

=" A variety of epproprxate exercxses end xaboratory sxperiments and/or

,'proJect should be coerdinated with all unit topics when feasxble.‘

SN i ..
. LUzl S5 | e 2 )



'V‘Suggesxéd Presentation Hints/Methodology: o I ,

. Follow the instructional module unit outline as a basic skeleton
for curriculum presentation, however, note the following:

. . 1. . Try not to leave the impression that the. sources presented in
| | —  this .unit are the only sources; they are just the most common
ones, Explain further that many other sources have potential,
yet are still in the experimental stage in terms of development,
2. Most of the.methods of producing electricity can be explored in
- greater depth during laboratory activities in which the student
physically examines and/or performs a variety of experimentation,
3. When discussing heat, light, orqgressure methods of producing ‘
elecgricity, under small-scale production, it is important to
emphasize that these methods are Rrimarily utilized in control
or sensing types of circuits. | | A '
4, Discuss with the class in detail the topic of cells and batteries.
‘preésent. the primary type cells as bking basically non-recharge-
able, while the secondary type is r hargeable, Stress that -~
: }R%rgﬁtput pressure. (voltage) is gre ter in the secondary cell. -

3

5. uce new career choices to your tlass which may exist in .
' the future in special energy areas like solar, geotZermal,
wind power, and nuclear fusion, howevey, note that Unit 10 |
- ~ of this level will deal with this subject {in greater detail. .

.

Sﬁppleﬁentél Activities and Demonstrations:

|

_ 1. Producing electricity through heat action can be demonstrdted by
' K " using a pair of wires (iron and nichrome) and.a large galvano- "
' - méter. Iwist. the loose ends of the wires together and heat the
- junction with a match, o : . |
2. Producing electricity through pressure action can be demonstrated

. with a record player pickup. Apply pressure to the needle -and

. “-then measure the yoltage across the cartridge.. :

" 3, Producing electricity through light action can be demonstrated

* wWith a measurement. of the output of a solar cell. The output
— ' will increase -as the light striking its face increases., =

‘ -4, Many vendors sell an inexpensive dry cell kit -which is ‘both
.~ fun and a Teal learning activity - try it. o :

'Ins;rucficnal Module Contents:
.f v 1. Unit 6ﬁtline'(overhead) s .

2. Pre-Post Test Ckéyéd) n P

3.,Te;hnicaf Glossary ' | o :‘

4, t\!orksheet- __(\v_ocabu_la'ry) ‘- Spellins'ﬁlzzle

5. Quést Aétivitieé | | | - |

.. | 6. .’Informa'ti_on"a'l.H#ﬁdout (Six Methods Used to Produce Electricity) ,
| 7. Unit Module Answer Keys o |

;o

., LI1cus-z 87
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| TI1. Methods to Generate Electricity

o
»

Friction .
B.: Pressure -
o L Y A
-~ C, ' Heat

D
'  E;’ Chemical

1.  Cells and batterles o : f-P~J7

\ B BN - B .- Prlmary cells Lo ’."
. ~* 1. Simple "lemon" cell

‘!l   . %.,,Carbon.21nc'
. _¢' ';b;' Secondary cells -:
-1, Lead ac1d cell

, _2 Other types

Magnetlc->

- . F 3 , o
o 1.; Electromagnet;c 1nductlan

"' ‘ ‘ 2. Slmple DC generator | {:

G. Progect Constructloh
K LI-U3- L :
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€ e Lot e e Tost Numbor
. . K . ': '?\‘ﬁ ‘
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COMIRUsT . UNIT EXAM R
e . METHODS 10, GENERATE ELBCTRICITY .t T

4 _‘ /’\' o

IMPORTANT- - U B
e Indicate your reSponses on ‘the answer sheet 0 Fill in .
¢t 700 . the box corresponding to the ‘cofrect answer o6 each qupstxon -

there is only\gne correct.answer for each question.

. . . . . s) Q . §oe . ® . £ .
o e S .
‘ ’\a\ ' : ’ . re N o - -(E
: - . . . .

o e - R N R o
1. Static_electricity is produced-by heat. (T-F) . T
20 Axchargedvrod;yillvuttract‘a neutral material. (T-F)

¢ . . c’ ‘\ . . o . “ N | ‘ . .. : ‘ ] | |" ) . "‘.
\ ’ ) ‘ ..&‘ “. . v ? o vl h . . - « .
. "“73gf 3 Two"typeshof\static chorges}grégpositivé ahd‘negotive;»-(TfF)

14-.VZVMost1§fihary oelgsmare‘fechargoablo.“(TiF] S ~"'\.

- . 5.-_,'«% The co mon "D" size dry cell uses carbon and tm for its metai
‘ 7 , electrodes. (T . . DR e .

| ‘6;{ A.battefy can chango'chem£Ca1 reactions 1nto”electritalQoneigx;J‘(T-Fj

. . R . PR
Y . X . -
. . LR . W . . . . o

T, Light. sh:nzng on 8 crystal wzll produce a small amournt’ of electr1city
o (T-F) L O

[N

. - . . . ) 1 .o
N . . . .. . - . ) i ) .
- - . : i B

,!‘t 8. Moving a coil of wire through a magnetac fxeld w;ll produce eleo--
| ' tr1c1ty. (T-F) . '

‘" -~

'9;” A thefﬁocoup}é is an exomple of a piezooloctrio dovice.' (T;FL
| . iy N . |

'+ 10, A DC generator contains a co11 of wire (armaturo), nagnetxc field
(fzeld w;ndznlh and a. commutator. (T-F) - o .

: R R . . e
. . . A ! . : : - 1
: > L ' s . ! s . :
L. L N - .

1l A charged rubber.rod will sttract: ., X
. . (A) & charged glass rod, (B) a positxvoly charged materisl, (S}'a
o . ‘neutral materizl, (D) all of the nbove. S

2.' LI US"“ B ‘ . - ":‘_ ’ ’ " ‘ "‘n




‘ " '
| lé.p , The l:quxd in & uet cell is célled the: = o ° o
;' o ~(A) acid juice, (B) electrolyte, (C) chemical composiuon, (D)
o | - electrode, . | | _ . e

13, Pxezoelectr1c1ty is. electrxcity produced by: ,
(A) heat, (B) chemical reactions, (C) pressure, . (D) magnet:sm.g

. 14, A generator requires a cozl of wzre,_motzon and . in order
- »  to produce electricity. . o T N
o ‘(A) l:ght, (B) 'heat, (C) frxct;on,p (D)‘magnet1sm. o -p/’ -
o158, ,-4Wh1ch ‘of the follow1ng is an example of a photoelectrxc device? .

.. e+ "(A) solar cell, (B) thermocouple, (C) battery, (D] Roc*elle salt
“ . crystal, |

oo 3 1 : o g o Co
. ’ ‘ ' . £
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_ ¢ -
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JERIC

" ACID:

'BATTERY:

' CELL:  °

" CHEMICAL

| PHOTOELECTRICITY: A source - of DC electr1c1ty, whxch is produced by lrght ‘
CL . . energy. Photoelectrical devices are of three types - =

ELECTRICITY:

coiL:

GENERATOR:

ot

* PRIMARY CELL:

. " SECONDARY CELL:

. STATIC -

IText Provided by ERIC

" ELECTRICITY:

THERMOCOUPLE
b r,‘ . DC eIectric:ty is produced.

-

: . "N me:*
7 . 8 _

”Datec‘r

Period:iu.-

 TECHNICAL GLOSSARY = . .. -

d) A strong chemxcal substance with corrosive propert:es.

* Vinegar, is an example of a weak acid, other common acids

~are citric acid and sulfur;c ac1d.,. i

Two or more cells connected together. 'A battery is an
’ 1mportant source of DC electrrcal energy because it is
;elf—contazned and portable. 4 . -

- A single voltaic unit, which is made by combrnzng two :
drsszmzlar metals and an acid solution or electrolyte.

" A source of DC electricrty, which is produced by
chemical reactions. A cell and § battery are. examples of
chemical eIectrical devices, ° .

A number of turns of rnsulated wire, usually wrapped in
circular form. A coil of wzre is a necessary part of a

-

" gemerator, . . e -

J )

A device used to produce electrrczty, by ‘moving a coil
. of wire through a magnetic field; or by keeping the coxl
. statlonary and nov:ng the magnetrc field.

~\. o

photovoltatc, photoconductive, and photoemissive. Photos
. voltaic devices produce electricity drrectly ffom light,

d'_PIEZOELECTRICITY: A source of electricity which is. produced when gressure
| | 8s quart z,

is applied to g certain crystal material such
;Rochell salts, or barium titanate.

_"A type of voltaic cell which will produce electricity as:

scon 8s -the chemicals are comhined, and generally cannot L

be recharged

A cell which requires charging befor@ it will produce
electriczty, and can bé rechafged many t:mes. o,

A collection of electrical charges (both posxt;ve, and :

negative) at rest on the surface of an obJect. Statxc S

charges are produced by.frict:on."

‘device’ consist;ng of two d:fferent metals jorned at
a junction. When the junction is heated, a small amount |

.. -
§
W

; *:/’.
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WORKSHEET .

VOCABULARY - SI?mim' PUZZLE

. Name :
| Date:
'Périod:

L Copy the correctly spelled word in the box to the right as 1nd1cated~
- in the example below, _

A

lo

.2,

3,

& . -
[ ]

‘- W 7.

8.

S,
10.
11,

12,

(examp}e)'w(cghamplé) (xample) Al example
(coyle).'{KpiI):'(coiLI 1. [
(céll)- (sell). (ceel) ’ 2,

"o _ . : o
(statik) (static) (statick) 3,

- (primury) (primeary) (primary) . 4, _

- (battary) (battery). (batery) v N ,
(acid) . (asid) (asaid) - 6,

- (kemical) . (chemikal)' (chemical) 7.
(generater) (jenerator) “(generator) ' 8.
. S ’, | o .
(secondary) (secandary) (secondairyJ‘ o a, L _
(alectricity) (eléé:;;qityj (elektricity) 10,
'{thermadlcdﬁﬁle) (therﬁetouple) (therchoﬁple) l};

' % ‘ | N o o - o ’
(phptoelectricity) (fotoelectricity) 12,
(photoalectricity) | } -

. ) '~

. .3 ¥ '7‘) /’-
f A .,/".




A R . L R Name: |
| ',“-1', R SR Date: o "-1"
WORKSHEET -  Period: __
QUEST ACTIVITY "
' "UNI-T‘S"
'.f'-”Use K ur testbook, or other resource to locate the 1nformation requxred
- in the problems below. - « . ‘ .
b

1. Diaw an-accurate sketch of a. zinc- csrbon cell. Label théimajor‘partS'
of - the cell..~ | ST I

S
/ k . |
] N
® = |[zwcccamsow cem]] 0 -~
‘, 2. Is the z;nc-carbon cell a pr;mary or secondary cell? tCirCIé 6ﬂe)‘
3. Draw a sketch of a bas1c lead acxd battery. Lgbei the major pa}tsfoff'
the battery. :, ST S
N—
d i o | |
LEAD-ACID BATTERY ||
4. Is the lead-acid batteiy a primary or secondary batteif? (C:rcle one)
‘S. Wh:t advantage does a secondary cell have over 8 yrinary cell? h
. ‘ . '
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~ INFORMATIONAL HANDOUT
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‘Name:

Date:

.+ . Period:

;e

'SIX.METHODS USED TO PRODUCE ELECTRICITY

"-ﬁlgétribityrfrOm‘friction-
. (static electricity)

-Electricity from heat-
(thermoclectricity)

. DISSMLAR

METALS !'

JOINED

.o PR
.y

(.

-Electricity from pressure-
(pi®woelectricity)

" PRESSURE

.

—

. o L) : ? } N ' N . ) -
el T 1 ten-a 4 | . .

S
»

|

, '_éElectriq§ty‘from'magnetism-

- |MAGNETIC |

-Llectricity from chemicals-
(chemical electricity)

. P s
[ > -
- .- - + K
- »
. o
- 2 .,
.
r

-Eiecfriéify,frﬁﬁ-lifht,l-'
| (Phoxgglectricity§
GHT . _ . |
(\WN\ PHOTOVOLTAIC |
\ DEVICE & | -

v

h

7
- "4 ,
iy S -«
> g . .
CIe .
’ am=
. LW}
! oF
» — .
‘ W

o

(magnetoglectricity) g4
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e
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7. 1
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18,

18, |

<20,
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TF
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20,

43,

47,

48,
49,
50,

§ o

51,

53,
54,
55,

57.
,58.1

6o,
© el
2.
63,

65,1
6.
"67.‘;'
-cs,

. Name:

vate: -

1Periqd:”,

52.

56.1

T64,]

69.1
70,

!

71.

72,

73,

74.

75.0 "

$Sﬁqﬁ work for préplems on back of answer shcet.
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1‘ f§ '.
1. coil ,§@
2. cell - -
3, static - )
4. wg imary
S5, battery
.- - B meid ... -
T chemzcal | o
- 8., pgenerator 4
9. secondary- g
10,  electricity
11.  thermocouple
12. ‘photopelectricity
'B._ QUEST ACTIVITY .-
1} "(subjective evaluatxon)
2. -primary
3. (subjective, evaluat1on) b .
g .4, .secondary 4
o 5s (subjectxve evaluatxon)
S -
-y
z .é -
v
b t }
@ al , .
ot »"6
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»" STATE ELECTRICITY/ELECTRONICS CURRICULUM GUIDE
" INSTRUCTOR'S GUIDE TO ACCOMPANY LEVEL I UNIT #4

v . .
. - Lo . - . . X (- . - I
’ ' » ’ . L ‘ . ’ [ f

@ Title of Unit: Wiring-Tools.and Wiring . =~
-  Time_Allecation: 1-'week @ o o L | .
Unit Goal: = o '/i’- | . o D S o
o R p .« . . . . . §

‘QTOHést§b1iSh‘ba$iC technical assembly and electrical skills by
~ conveying those tompetencies relevant'fofsuccessful usage of tools
.4 and wiring techniques. B R - S

Unit Objectives: S ~ . : | -
‘i"f  The student will be able to: L ' R
o ’ - S . ¢ ’ . ‘ . . . . .
~ SR . L . _ _ L _ ‘
P l. describe the function, list safety precautions, and illustrate
‘ the correct use of each essential wiring tool presented in this.
2. demonstrate the proper method of preparing #ire*fOr electrichl "
| ‘utilization and explain several standard methods to terminate =
. o . o ’

° 3. explain the purpose of wire and&inSulation.iand indicate the

e

. . reasons for the different‘typésfdf'wires;
| Evaluation: A L o S ' o ; o
' " The student will demonstrate his/her competence in terms of these %
- measurable objectives based upon individual instructors acceptable '
~'performance .criteria, which utilizeés a combination of written, oral,

-and laboratory testIng procedures. . o ' \

. ..-\v\ - . ) . ' o ) ) ) . . . ‘
Instructor References: . - ey AR L -
Electronics Assembly and Fabrication Methods. S.R, Duarte and R.L. Duarte,
- BcCraw-HiII Book Co., 1973, Chapters: 1, 5, 6, 7,8, 9, and 10, = g

! T - T

- Electronic Teéchniques. R.5:-Villanucei, AW« Avtgis, and W.F, Megow,

F}entice-ﬂall, Inc., 1974, Chapters: 3-16, : . o -
j Technical Electricity anHVEIéctrohiés. Peter'Buban:and‘Maréhqll Ll Schmitt;_
[ “McGraw-Hill Book Co., 1977, .Units: 27-31, A |
| . Overview: o Yo o~ : T e
L | et | T Ty
~ Unit 4 will allow the student to develop competencies that will act as
y a foundation for future mechanical and electrical assembly tasks, |

an

| The unit should also be introduced as a vdluable ' resource in project
o construction, The idea of constructing a project should be stressed as a

7+ necessary "hands on" experience in order to facilitate working with devicts

| and processes, b - ' ' ) ¥

-

- - The central theme is to describe a variety of tools and basic elec-
trical skills for the students, to become familiar with and’develop, how-

) ever, craftmanship is also a quality that must be emphasized by the’ *

. .instructor gs an on going process that should permeate all levels of .
- activities,® _ RN S LI .

. -Mgst major topics in this unit can.be presented through laboratory ' -

. demonstrations, and projects,- A student project can really assist in.
evaluating student understanding and it will further motivate the students
"in their studies. : o . . U oLt

LI-U4=-1"Y : ; . L

.
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Suggested Préséntatidn,Hintstéfhodqlogy:

i
i

0
{

Follqw~the'instfu¢tionél module unit outline as a
for curriculum presentation, however, note the following: .

.1.‘ ‘

tool outline or ‘shape.

identification, techniques of wire stripping, methods of wire

basic skeleiun {‘

an overhead projection can be easily adapted as a means to show
In addition, physically tracing tools
with color pencils can assist disadvantaged students in learn-
ing the basic differernces in size, shape, etc. _ :
Hopefully, in this unit a variety of simple exercises on wire

termination or wire size determinstion can really help introduce
students to many basic assembly techniques.’ ] e
Whatever unit prpject or lab activities are utilized, it is vita)

5

at  this age to have activity organization,-adequate materials,
and good supervision of the class, [~ L

At this educational level it is also wise when instructing
students in tools and wiring technique to utilize-higher abli-
lity students to assist in demonstrating a .procedure or helping
a slower student, B - S '

|

Sugplgﬁentél'Attiﬁities-andDEhonstrafion§f

1.

,instrucggonal Module Contents:

appropriate. . _ ) .l _
Wire stripping stranded wire is taken for grantld by many «

AC plug extreme care must be observed to secure wires in

The vocabulary list presented in this unit is long, Spend a
good deal of time describing.each term and if possible demon- ¢
strate each tool listed and emphasize safety precautions when

instructors, however, the correct technique is sometimes diffi-

cult for Students to acquire. . When demznstrating_this skill

make an effort to explain what happens €lectrically and mechan-
ically when strands are bioken during the stripping process.

Remember that safety must be stressed especially in this umit, |
Try to emphasize to students for-example, that when changing an

their proper location to avoid a hazardous situation

1.

2.

3

e e

ae | TN,
P .
6. -
A ] ‘ . . R
®
. . 7..,‘
- :"" . - 8.
"
o -9

‘Quest Activities

. Unit Module Answer Keys

. ) L) ' [] \
Unit Outline (overhead) . | :

Pre-Post Test. (keyed)

-Teéhhital'clossaryv

Worksheet (vocabulary) - Tool and Material Identification

A - —

14

R ‘ v

~

InfdQEg%fbnaigﬁaﬁdout (Tools and thipmént I May ﬁged3 )
. . A s . . .

Infoxmational HandBﬁtw{Wire: -Pufpose and Use)m .

*Infbfmationél'Handoutl(Wire féfminat@cn Methods)

<

Ne

L1-Us-2 DU S T A

When illustrating basic hand tools and 'describing their function,

\
|
[
“,
i
{
]
i

R



_A ‘:@GTJ- o ooy
. IV. Wiring. Tools and Wire -,

i'i3”* 'A; Essentlal erlng Tools and Usmge
c 51  tLong nose, pll%gs | | |

) 2. Dlagonal cuttlng pllers
o 3 o
R . ere strlppers | |
_ T

;. Other.varietiesv

) *
N

ires and Cablesr
. ere as‘F conduc&or .

r—aé' P-' ‘00‘-

| o 2, Insulatlon--purpose an&\types'

ru" d.  K1nds @f w1re L ‘- 

y‘.4.'JCablesand cords'

' 5. Wire size
6..Wir;terminationmethods

f%.wiWiring olugs

4 . f | LI_U4_5 : . | “:‘ . . .g
e Y T S

R ,‘.r‘y{;“. i



‘l, S . ﬁ@t PR L .." ) \;) : | Tsst‘Number~ ‘; uta' L
o LI-us . .. % - UNIT EXAM. e '\\\ o
- e N o N

/,:IMPGRTANT- ‘ ,
. Indicate your responses on the answer sheet onl . Fill in . .-
the box corresponding to the correct answer To each questlon -

=« .  there is . only one correct‘answer for each,guestxon. o~

S Wire stripperS‘;ré used to remove tle insﬁlatidn from wjreﬁ. (T-F)
. o ; T - e ‘ S I
- 24 " A stranded wire-is less flex:blthhan a sol1d wtre of the same
: | gauge. (T F) : . - L
. . h_ . . ‘ ] “ - \f .b : ) g . ‘ " .‘ .
R Soldefang irons are avazlable in ‘many shapeS, sizes, and wattage IR
R T ratings. For general pro;ect work, a ZS 35 watt 4ron is apprOprxate.,
” ‘}" ’ (T-F) . ) S - ’,
4,  -A conductor prov1des a path through whzch electr1c1ty can easxly S
. flow., (T-F) . o , 3 R
- W 5. Pplastic is a common conductor used on wires., (-,
.@‘ e . R ST
6. - A 24 gauge wire has a larger dxameter than a No. 12 Amerlcan ere .
. Gauge wire.' (T-F) o o 5 . . oy o
X f ; 3 !
7. When fastening a wire to a screw terminal, the ‘wire should be - “
‘ wound around the screw in a clockwise directxon. (T F) f :
, < f \ i . | |
I An 1nsulator offers a dlffzcult pat ' for the flow. of elegtricity.
(T-F) . R A
Sy ' | f' R
‘ = 9, \Qpnnectors are generally used for g one-time, permanent contact ,
. — a between w\res and cables. (T-F) - AN L R
| . .10,  Didgonal-cutting pliers are designed for stripping wires. (T-F}
‘ ‘l' ‘ s ‘ x o g
t. i



R

- 11. A chass:s Eynch is commonly used to punch roundiioles in sheetmetal,
® " n | | SN -
12, Longﬂhose pl;ers are de51gned pr1mar11y for holding. and bendxng
- SRR small -gauge wires, [T F) o | , o
| e v'--‘ .' ' ‘ . \ ' ‘ . . '. 2 ‘ . -~
13, . A'Ph1111ps head screw can“be driven ‘by. extﬁer a standard blade
S screwdriver, or a Phillips screwdrxver. (T F) .
\ : 14 The. proper strain relxef knot to use whén conne ting é plug to
" ... an electrical cord is the knot,
.7~ (A) Square, (B). undertakeTs, {C)‘Cranny,*“fn),Underwrxters.
\\. ;‘,"‘x , . e , . .. . ) § ‘ ‘
\15, The best conductor for most electr1cal ‘'work: -
I (A) copper, ‘(B) aluminum, . (C) silver, (D) ‘tin.
7. . . ! .‘\ . ) ‘() | - B ! t
' . * P - I . . e
o . N | | .  ! |
\ \ : P . ‘ ‘ H]
* . ‘ ; " SRR T
- } N ) § L g \ﬂ \‘ ¢ |
S : | B
‘" B T ’* > ) “ 3
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. CENTER PUNCH:

e, .
.~ -

.. . CHASSIS PUNCH: -
| | ~a range. of sizes from 1}

CONDUCTOR:
v
"~ CONNECTOR’

 PLIERS:

- FpEp

S, cAuGE:r <
< ERth

I HEAT SINK:

.»‘ r R ‘ . "'&7\‘"1 "
| HEX WRENCH: .

== - - INSULATION:

[~ .

| An'bpeﬁfend styie‘krenéh wfth;adjﬁétablé‘jaw size,
‘This type .of wrench is made with oné stationary jaw,
and. an adjistable jaw, eperated by a thumb screw, . This -

A material through which electricity wil
_Wire is a conductor or conducting material,

DIAGONAL-CUTTING®

_ A standard .method for'siéing wires, QGaUge‘giéesf Te

. .dental shock. .

Z"A'piﬁgyin devicé or?receptiéle whigh acteptg‘é"métchiﬁg._
.plug to complete a connection., # . AP T

‘bolt sizes,

A device at the end of a wire.or’cable ﬁsed,ﬁo connect ' .-
the wires to or disconnect ¢he wires from the equipment.
: . ) : - . v o . ’ ‘ .

A matérialzﬁhich“does'hbt{aiibﬂfélécﬁricitf

.‘ : ps
; ’ .
" . Nane:twgu e
| ’ w7 . . o ) . 'r .
. .o S.Date:: |
- B " s T - v @ o - - . L . A )
7+ . Period: - R

.- TECHNICAL GLOssaRy ~ - - . T E

r v .‘“,

. A ’

allows one wrench to be used on many different nuts or .

w

'A group of insulated wires held together by an o,ﬁterf .
.covering, - ‘ o B L o

’A§ﬁgta1 punch with a sharp point. The cehter?punch BRI

drilled,preveating dfill|“wan§ering.ﬂ‘; o R

£

is used to mark the location of a hole that is to be . 7

A éheeémetalgpuﬁch'dési ned fprfpﬁhdhiﬁgLround'holes'in-
‘ ﬁzﬁjtq\S": The punch halves are
drawn together with a machine screw, , S -

o .

1 easily f1¢w,
Plieqs~used-fo¢‘éutting}soft;metalgwirez';Twoippﬁulér-

and d}'kes . & Y

. ‘terms used for identifying these pliers are, diagonals’ - .

[ - +

‘A'idol'usedrmaiﬁly to smooth the ngeéfdf.kﬁggtmatal,

and to do small amounts of cutting, shaping, an tting
of- metal parts., e e T e

By

iven as nupbers, such’as 24 gauge or 24g, Thefld#érf

- .the number, the larger the diameter of the wire:

A small tool used to draw heat away from an electfical
part or,conngction*during_the*solderiﬁg,pfoce§g? T d o~

A six, sided wrench used fog;§emoving Allen head set’

-

screws or bolts. = - 7 .

4 . L S

t ‘ to flow | %

through it. Insulation is placed around a wire, connegs -
tion, or ;joint to-prcvgnpxafshoit circuit or am acci-” =

- .

S e
RPN
e .
- - « . e AR LS
- ‘ . L . ‘e B f
' . . ‘ R .
e . , ) . " . .
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l LONG-NOSE
pmans- f

. »

/. .r L ‘ .
e Lo, .‘ | .
- NUT DRIVER:

© PLUG:
PORTABLE .

-

REAMER: -

" SCALE:

' * SCREWDRIVER?

" SHEETMETAL
. NIBBLER:
L U suip JOINT ,
Titi PLIERS: "

ﬂ tscnusn:
", SOLDER-AID:

! .
Tal

B . * SOLDERING 'I_RON':‘ ;

'1, have

.:-'matchxng jack or sacket._

ELECTRIC- DRILL:
S ' - _and generaily has’ a trigger style swztch as a control.

‘ms

" to tighten or logsen screws.
. are- slotted or,standard and Phxll:ps-head. .

PR T
SCREW . TERMINAL: A type of. connector which uses.a screw 'to’ hold or clnnect
" back of speakers on AC’plugs, etc.

- A specxal cutt1ng tool used to n1bb1e away small bits

.of sheetmetal,
fsdfped hcles in sheetmetal.,é

e T - o o X PR

v “‘. ."' | Nam\e: e ‘

SR .. Date:

“Period: L B

N s
Pliers used przmarxly for handlxng small obJects "and for‘
~bending and shaping wires, -Most long riose pliers also
cutt:ng~jaw for: cutt1ng small. gauge wxres. |

( L
v A termtnal or devqu which. is designed for eanly _
atta&hmng wires or electrical parts. Most lugs réquxre
that the‘ere be Wrapped on and soldered ' |

L)

A tool deszgned to rapxdly 1nsta11 or ‘Temove nuts. -The .
‘tool resembles a socket wrench attached tp a screwdriver

hapdle. o T R e
The male half of a connector uh;ch is plugged lnﬂo a i* _

{6 hand-held power ﬁndl used for dr1111ng holes 1n var:ous p
materials. The tool ‘usés a chuck to hold the grill bit

A tagered tool! nsed to slzghtly enlarged holes. drxlled '

eetmetal. .

ﬂ'A tool marked off in divisions and used for measmrxng
,length d

dzstanCe. A one foot ruler'is a type of scalé.

A tool wh1ch allows you to produce(a twistxng motion
The two common tip- types v

1.

‘a wire' in place., Screw.terminals are often found bn the

A nibbler can be used to cui irregular:

. \

" - A common type of plier des1gned for hold1ng~or gripp:ng
© " work. '
~'w1der._ o R i .‘f

The slip joxnt perm:ts the jaws ﬂo be opened

" e . ‘. A

. Aihixture of t1n ‘and lead wh1ch is melted into. an
f‘electrical connectxon

O ) . .

to form a bond, o _- K

\

A tool used tb bend wi;Fs for easy connectlon to

terminals or lugs. der aids.may also contain-a brush

o or paxntad probe for clearzng termznals of solder..

A'tool used to provrﬂe the heat required when makz/ng)@
.'solder connectxon.( o _

'}‘LI-UJA7 ?94‘“1;‘i .‘3'



¥

.- *

" SOLDERLESS

TERMINAL:

SDqDER REMOVER : -

AR

- SOLID WIRE:
© SPLICE:

STRANDED WIRE ;.
o #¥ wire twisted tdgether.

** STRIPPING:

t

PP

 TERMINATION:

TIN §sm?s"

UNDERWRITERS
KNOT'-

‘n

VISE:

- “WIRE NUT:

e

e

- WIRE. STRIPPERS:

. cloth enamel) from a wzre or conductor.’

. e
, The qnd1ng of a wire or wire conmact1on.

. i
—

.. - . Date:

Period: .

ot .

Also called a solderless connector or crxmp sonnector,
these devices do not’/ require soldering, rather, the
.wire is inserted into a lug, and the lug is squeezed
with a special tool ‘to make . the electricall chnectxon.

A- dev1ce used to remove molten solder from & wire or
connection, - Most desoldering tools draw the molten .
solder from he connectxon w;th a vacuum 0T suctxon
force. . T ’ : > ’ \ ’

A type of wire that consxsts of only one soﬁ1d canductor,
usually covered by ihsulatxon. : \ ) -

4¢method for connectxng two or more wires tOgethax. |
‘Example: Tap Splxce, Rat- ta11 splxce, or Western Union

"sp11dé.-

A type of wite which cons;sts of many strands of fxne A
The twisted conductors are then
covered with an insulating material, Stranded wire is
more flex:b&e than solid wire of the samg¢ gauge.

The process of removing the 1nsulat1ng material. (plastic,

. &

.

-

Q‘A'sciSSOrs liké4§odl-used for‘cutting,sheetmeta1;‘

_A speczai strain relief knot used on eiectrzcﬁi cords., -
If the cord is accidentally pulled the knot will. absorb
thekfoscé}‘gather than the electrical connection,

A tool uséd to securely hold wqrk pieges while drilling,
cutting, soldering, etc.. The most common style vise
is called a bench vise, glthough many Specxalty vises
~are available for ehéctron1cs work.

A type of 1nsu1ated solderless connector used for
making Rat-tail joints, " To use a.wire nyt, thread it
ronto a pair of bare conductors which are held parallel
to each other, The conductor w1ll twist and _be held
together fxrmly. .

‘A common tool used to remove the 1nsulat1on from a
conductor or wxre. .

i
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SCORE;“
"1” GRADE:

)

. ! ? :ic .. E o . A - NaUmE:
‘Date:
WORKSHEET ~ Period:

{

,idéntify'the items pictured bé}ow: Use complete names:

!

"k

1.

VOCABULARY - TOOL AND MATERIAL IDENTIEICATION

~ M‘a} . )




‘Namei‘ﬁ-

Date:

L - Period:

13- |
14,

f1s.
16,

17.1 .
18.

19.
20,

e

. < . | ) ) X . . . .
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AR e - Name:
L _ T
Date:

-~ period: _

LI-U4-11 98
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21'-
22,
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 GETTING ‘ACQUAINTED WITH HAND TOOLS USED.IN ELECTRONICS:

" WORKSHEET

.. QUEST ACTIVITY
S '"UNIT,‘"'- v

~\ Name: - ./

Date: _

Perioaz

B

»

R

‘In this exercise you will draw a-sketch of a number of basic electrical
-hand tools, write a simple statement about the tool's usg, and list any

safety precautions to .observe when using the tool., To help in your work, f

if available, borrow the tool you are drawing from the tool cdbinet and.

e ~ have ;t.af’ypur desk to handle and look at.

| - EXAMPLE: .

|
1

-~

o 'A.

. ’ I
: ) p
© .
/. v‘ o .
. <., .
) )
v
.
', L
. ) . e
!
- .
K

|Ball Peen Hammer J

t )

R

N
PR
I ' . -

Hitting,
'striking, or

’USE:

forming metal.

,"Settipg ri#e;s,g

h AN

o 'i.
r
:l 3‘. |

_Never hit two
hammers togethern}

other people., -

..away from- the
. hitting area.

SAFETY:

D Vo

Make sure handl
is on tightly..

Do not put ham-|

mers-on the edgel

of the table.

When hammering,.|

hit away from

Keep fingers

“a
'
i . -
®
[

- . : / N ‘ .
- - e 5
B i ' N W § Co .
~ Standard Screw- -USE : | SAFETY: .,
1 - Driver . , . - N
. R % ]
:/f S .- . ‘4
o ‘g‘ . ‘_ - A'A ﬁl - “ \- e N 1 'N i__

| " . - -“' ) ] ’ L (
‘ ' ‘ N “I l . . B ‘ Lo ‘:
oY o "i . . o
| 2 o
: T D
N Lo oy
o - t1-vaa1z  S9H

Na., R oo o -

k]
'.u_ A Y
‘t
o+
a5,
| ]
-~
.
..
/
J
— i -
..
-

o
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L]

o - o o Diate: _

. ' S T . A . Period: |

USE: . SAFETY:

Wire Stripper

4

.

Pliers

L] .-

.6. Diagonal Cutting | - USE: , SAFETY :

PP

T

L .
\ : 7
. - : J ‘
4. | Long Nose Pliers © USE: = SAFETY:
« -l -
‘ - A ]
- . .
- :
.‘ ‘ ." - ' . s ) ) L, '.f V‘
. . rﬂ" k - ‘ L.

Q o . . . .. , . T
i U - o0 - LI«U4-13 . -
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T © INFORMATIONAL HANDQUT -

Lo ‘ . BEERAN

‘Name: . I

Dite: . . .*

'P#rioﬁ:

TooLS AN,D""EQUIPMENT'I MAY NEED BT

I~ . : \

‘The folkow;ng tools, and materzals are con51dered as. "baszc equ1pment“
for buxlding or. repazrxng of electrxcal projects. , .

) I ) . ‘o

| Diagdnal-cuftinh piiérs
“Lopg nose p;ie?§ 

Heatsink =~ v T T ”f}' o

Solderxng/;ron (kppropriate wattage)

Thzﬂ solder (rosxn core 60- 40) ‘
Solder aid | ”
Wire S.tripbe.r'
_Sﬁlder‘"Su;kerF iemovgﬁ',w
Kni fe | | h

Assorted type/size screwdrivers .

Vi.l';u4'.-'_14' 9L | o B



Name

* Date:

Period: _

oy The following items.mgy‘bé&peedgd-ahd §hou1d~he svailable'in\your-

~ +school laboratory: o /

\ R S
A. Portable Electric Drill ‘and Bits G,

 _. . ' \-B;'_ChaSSis.P?ncﬁ Séf: .. » '\%, f ;qf
" * L C. Slip Joint Pliers ' . I &
: ‘\D} Hex Wrbﬂches. 35  f - -¥,' Je
 ' - _'fl' Assdfted'g;ﬂia§Ure;Filés S _ §,
._ﬂi "Q F. 5Nut_Drive;,Sef.‘f | | J‘L.

Scale. or Ruler

\?isd
‘Center Punch -

Tin Snips

Reamer .~

. Sheetmetal Nibbler

Adjustéﬁléﬁfe_fn&k P

ff_

.
.
P
A

‘professional one.

.~ select tools to fit the comstruction task.
. \,} | “ “'. v ) . ‘ . . .
| ERiC' L : oy LI-U4-15 Qs
n.u Provided by ERIC , l . , L.t “ . . - . - ‘;‘

.. Remember, seletting the ptoper tools--using_them wisely, often makes
- .the difference between a rough, rancid, rookie job and a slick, super, .
Each tool works in its own special way so alw

always

¢
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o~ Names

 Datei _

e Lt o Te T perjod: e

_ INFORMATIONAL HANDOUT /-
. 'WIRE:  PURPOSE AND USE

' .o
4

PURPOSE ¢ V%"* *:' v;‘ihsula;ion ~_wire

Wire is an important part of all edectrical circuits and you should

. ¥eview some .of the main factors to be considered when selecting or
- using wire, b o - | e o

- A conductor (wire) prbyides the:paih_or highway for the movement of

electrons, and many times wire is covered with insulation to keep
the electricity safely with{g*the wire, = T | I

CONDUCTOR - INSULATOR = BARE WIRE R R

Types bf Wige.- fdiﬁiﬁﬁ‘k — |

X .

"CONDUCTOR '+ INSULATOR = WIRE L R

Solid wire is usually made from one thick copper thread,: It is easy to -

handle’ and to solder, yet, when a lot of movement is necéssary this kind
of wire should not be usqé. You can buy this wire in a variety of out- -

mers have solid wires (leads) extending from.thefbody‘bf'thidr
device so that the component may be connected .securely to the circuit, -

O e o5 o the e

-USAGE EXAMPLE: Solid wire is used to complete electrical circuits in
,the_walls'gf homes, schools and.industrieSs P ' '

- ™~

Stranded wire is made from a bunth or group of copper threads that have

‘been“twisted'tqgether-to‘appear like one wire, . When flexibility or | E
‘movement is imgportant this is the type of wire to use. Remember that you

must really be careful when stripping this kind'of wire or*some of the

~strands will be broken. Stranded wire. is generally tinned with solder
.before being connected to a circuit point. g

" side qdlo;z and sizes. Components like resistors, capacitors, inductors,
~and transfdor

USAGE EXAMPLE: Stranded wire ié'used in cables, app;iances, and extension

~ ¢cords.

WIRE INSULATION - . .EROTEGTION'

 Most wires are covered by some kind of insulating material to prevent

shont circuits and dangerous accidents! Look at the various types of
coverings used with each kind of wire on the following page.
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oo T SO R Name:, o
e ’ \ ’ i . “ )
.\, _ ‘ ’ Period:
. ."N,. 4 ‘ Lo ‘ - *
R , enave 1
LR varnish o SRR
{1nsulat10ns = ‘SOLID WIRE =
s plastic - S
o . rubber. C
( * "l
l .- | | / rubber ‘ | T - L SRR : ‘ ; ’
IR plastlc - SN =y jfi
. ) 1nsu1at10n : ‘ ~.v STRANBED WIRE - ¢ .
o _ cloth ’ ‘ . | ‘ S ‘ N ‘ :\' B \‘ _ »f'.i\ ‘, ;
. fiber glass RN | :  ff‘.Q' ey
,ms SIZES - ‘s;, 59 Cy A ?
The American Wire Gauge (AWG) number is a system of descr1b1n§ by number% o
. the size or electrical capacity of the wire. The larger the wire number, . .-
- ~ the smaller the diameter of the wire.. Of course, it is 1mportant to =
. . 'select the proper size of wire for the job at ‘hand. SR ST
'.;;  NOTE ; A wire gauge is a devzce that can be used to determxne the s1ze of !
wire, | . _ | ‘( S : oG e ,

. " SIZE EXAMPLE-”- 420 wire can carry less electrzcity than d 410 w;re because
- the #20 is ph}sxcally smaller in size hence less current ¢an travel -
through this wire., . ‘ , R y ,

L R €5‘G§€5 59 e o “
69€9€P<> “G}GB ‘ "..’(;C) vw EB GB %
£10 . - S fzo L
‘ WIRE IN GENERAL L S o ix ) e e@ '

* Most wire is now made from copper because 1t is such a goog conductbr of .
electricity and can be purchased at a fair prlce. Silver is rated as a -

.. ® bettex,conductor, however, it :is far more expansﬁig uhxch means xncreqeed
o “¢ost, thus, it is seldom used by manufacturars
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. . _.}. . .‘ . ) g : R o S __G‘T ‘ %Lﬁl
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® . Cperiedr.______ -
| : LR INFORMATI%JAILHANDOUT A

wms TERMINATIQN METHODS i f’ woo. B

o ‘ e N ( | . . o ' . |
. - . » S , . o Q. ©
& - - . . g . ? .

C we TERMINATION METHOBS: T s e

,\\ . - e . ¢

ry;‘_After routxng a.wire to a locat1on 1n a pro;ect how do you finally end

» Or secure the wire 'connection? There are seweral appmved meth,ods, some

' -_of whicéh are plctureﬁ below. T v R LR RN oy
oo L ;?.\_\" J 4 ~ & s : v e e

v U @'!”(:) Attach the wire’ dlrectly to . AN c;'_f

"3,

LW R . . . 1\\. L . ! . o f" e O Fe
$o : ~ @ pin or- term1na u( L e B
. ' b . . ’ - @ 4 2 v . o ! o
- N N . - . Py - Y - - - .
e X . . . . K i 3 R ) - I
¥y , . . oS ; v
i Cee N w AT T
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’ - £ . ¢ o ~ N
S " . A I ‘
N X N 5 i 3
. . < (: - . L -~ E
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S C e e o fa PRI I
W e b~ X T e - o ;w\ S PR
. Co t ) ?

. Lo @ Use' a SPLICE = to connect R L e
s ", Y- one wire to another, Splices: .. o TT ..
L | .are generally soldered and:them .~ . . - %
~insulated with black, electrzcal e e
tape. R TR L L

5 . “a
v l
L .
e N .
. L. .
B . .

e ~ -

{ . & .
¢ . r‘, \ .
. A ' oy
J ‘.‘ -

s . ) W
.
. "'A
. ’ ’ . Y
- ~+ v P .. » K

~— B \
" ' . ‘ vy
- - ! r
« &
- ° - B )

o~ .0 B £ .WIRE MUT .can be used‘to / PO
‘ | - . © 7 mecharically hold wires together, |
g - - 4 Solderimg is hot required.,

VWire Nut .
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‘ Period: L.

. © . N f’ S ‘: co ».‘
S S | @ Vanous types of CBIMP OR - Rl

' ¢ % 7 SOLDERLESS TERMINALS @ ~ are. = | |
D | - Y. . available for connecting.wires - .. . .
S ' together, or attachmg a.cap or L
T lug to the wire end,. . .

A2
s,
L'y

¢ ) Lo
5,\.

)
<
-,
B

. ' . . . :- A “l ) .
- . {  Solderless - -
4 . Termimal R
& ‘ , .;/ v
\ , .é:__‘ N < - ;
S 3

. Lot .
i R .
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o . R @ SCREW TERMINALS prov:,de another R D ‘

e . S ,; method for securmg a.wire,’ Usually N

Dyl ’ S " the 'wxfe is tinned; formed into:a - RS
P S . 7 *leep or hook, and placed under, the - o '+

; *‘ .0 =7 707 head of the screw. « The screw is

N T
i ' ‘ t‘ightened doqn cemp‘letmg the conné‘%xon. R A
RS 2N Y S -

< o W R
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U ; Man times w:re are attaﬁhedito a .. o
L\ 7 ™ pLUG OR JACK CONNECTOR. .-

Ca These. devices -a}low therwire con-’ ‘.-

. “nection ‘to be: plugged togather: (quned) ,
Y O nrjmned apart fdxsconneqted). PR
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TOOL AND MATERIAL =
. IDENTIFICATION

Rat tail spl:ce :

.center punch

- long nose plic;s

AC plug -

- solderless. cagnector
~heat sink L
_'Scale: -
.portable electric dr111

standard blade: screwdriver

#soldering iron

~insulation o ,’

wire stripper
- file . .

"solder aid
- chassis punch

reamer

.dxagonal cuttxng plxers"

Allen wre ch ;

- nut driver

, - wire nut(;[, s
"bench vise- Col

aviation shears"‘
Phillips screwdriver

screw terminal (barr;er.strxp)

.adjustable _wrench

28.

29,

v

stranded wire
solder '
slip joint plzers
solder remover
Underwrxters knot

vQUEST.ACTIViTYgl"

_(subjective“evéluétionj.

t o

A ANSWER KEY
N UNIT 4

L L1-U4-21

ANVENE " it

P

9
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fT rs suhcru:cxwvstLchonxcs cunn:cdlun GuibE ¥ -
RUCTOR'S GUIDE TO ACCOMPANY LEVEL I UNIT 65

;Tiexe of Unit: 'Soldeting." e
T;ue Allo:ntion' ;.week‘n N
Unit Goal. | |

J f, ]3]‘ To’ instil student confidence end cenpetence in operlting selder:ng |
.V devices, including knowledge related to the soldering process, uxre
AR preperetion, eolder. and selder;ng nqteriels. |

oo S,
Uhit Db;ectives' y - ; S
S The student will be able to-

1, “describe the function, list sefety preceut:ons, and illustrate
- . the correct use of each soldering device presented in ‘this unxt. .

A}

‘Z;H'identxfy and denenstrete proper soldering techniques end methedsg
' ~of prepar:ng wires for selderxng. | | A
3 explnin thecgu rpose of the fcllowing processes% solderxng. ’

: 7"t1nn1ng, nnxcal connections ind deloldering. S

. L] . .
. .-
. A 3 : . . ~ “ *
- s .

.- Evaluation: L ' .°.' AR ._.. | ,;--,: -
L | L ‘ *®

e . The student will demenstrete hisfher fenpetence in terms of these |
. measursble objectives based ypon individual instructors. acceptable pers = |
~ . formance criteria, which may utilize a cenbinetien ofﬁwri;ten. orel, f> .
end leberetory testins ptncedures. < : oL

c - - s

Instructor References.

" Electronics Assesbly and Pabrication Methods. S R. Dusrte and R. c. Duerte,
P aptersT 1, an 5310. ,

Electrenic,Tegani§ues. R.S. Villlnucci AN, Avtgis, end W, F. Megow, *"; |
_ rentice-Ha nc., 3974. Chepters~‘ 3-16. | .

Understendin Electric ty and Electronics, Peter Buban and Marshall E. '
m tt. [RwWs Oeg 47/ . Un’;;,s 24 28.

' Overvzew-

Like Unit 4ethis unit will also allow the student to physicnlly |
develop skills and/or competencies that will form a foundation for future .
~aechen cal and electrical assembly tasks. fee
. Unit 5 is s fun kind of activity unit becnuse it focuses on an espect
, of treinin that is stimulating and fascinating to students, -
o Technfcel ustification fer the soldering process in electrzcel work
..salong with the fundamental eelderingbdefinitiens and basic techniques '
should be the initial topics for thé presentation.
Next, safoty must be agsin eephesized as an on going process when -
o uerkin with tools and material, .
,. . ¢ other major topics in this unit: un be presented through labors-
- tery demonstrations and activities. Remexmber, student expertise can be
further enhanced by creating sctivities which are predicated on those
cenpetencies‘dbpieted in the untt eutxine.

x-us-1 10,)




| ]'Sugges;ed Presentation tHints/Methodology: =~ .. =~ ] o EPEEER

S r‘,‘ﬁ Follow the instructional module unit outline as a bisic'skgleion |
"‘ for curriculus presentation, however, note the following: -~

B 1. It is recommended that from the outset the use of ssfety g}aéses‘
N S . be a-mandatory procedure during the soldering process. A

G -

methed for sanitizing and cleaning should be available in. the
-. shop and utilized when appropriszte,,or on & regular basis., =~
2. To save wear and tear on table tops or shop benches it is =
‘beneficial to invest in some swall circular boards or the equi-
“valent and. use them when students are sqldering or doing any =~ -
«'construction work., This will protect the work enches and leave
_ the shop environment in a’more positive condition, Accidents,
 burns, and scratches over the year can really destroy the

~ furniture, ‘It is also smart to make<or purchase holders for the
soldering irons to help reduce damage caused by a misplaced ~ .~ .
"hot‘.' ifnnc' ] - N ‘ c . . N L A )
L 3, Check the cords on soldering irons frequently for burns and
e " -exposed, conductors.- It is common practice that students will
- ' inadvertently burn their own iron's cord snd create & potentiall |
dangerous situation,” Wheh purchasing @ new soldering iron check .
to see if the cord can be replaced without physically having to
- splice the replacement line cord 'to the old corde . . = -
4, One way to _control solder is to hand it out in 6 inch pre-cut
lengths. This should help reduce the overall consumption of .
. . . .this very expensive material. =~ . . - L
Supplemental Activities and Demonstrations: . S e | .
1. Many soldering demonstration charts are available free, so
' check around and pick several up, Mount these charts strate- .
. gically around the classroom for student use., . . L
2, When instructing or'demonstrating desoldering techniques itds
. usually easy to procure old printed cirguit boards which are

 Joaded with' components., Have students remove parts in an effort
- to develop their proficiency. | s
3, If available, demonstrate the use of other kinds of soldering
) ~ devices. Do not overlook aids, solder suckers, heat sinks,
; . ~ and other support materials. =~ S ' .
e 4, If student.soldering exercises asre the activity of the\day be
sure to walk around and éxamine student work and the general

e AR - order in whi'ch it-iSAbéingéiégompljshed.

= —any
] /,.

Instructibﬁal'Module Contents:

!

‘. Unit Outline’(ovefhead) f o
2. ‘Pre-Post Test (keyed) |
3. Technical Glossary

]

4. 'Wbrksheét‘(tpcabﬁlary)‘- No}d Decoding

et

5. Quest Activities - S |
. o 6. ;[nfo;’niational\ﬁmdoﬁt (A Foyr Step Guide to Soldering)
-_'i, ' 7. \;nfornqtioqil Handbut (éigctrictl Connéctions)

8. Unit Module Answer XeVSPf' = i
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A Funct10n~-the Solder Bond 5 » -

B S°1der and 301der Flux
‘.fQQ Solder1ng Dev1ces and.Alds e :

fD;, W1re Preparatlon for.Solderlng ‘ :
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g e e A s e st . e A s S el R
e o 4;{ e e~.ﬂk A ‘Teet'ﬂnmee:-ﬂT_é;;
. CLI=US - e UNIT EXAM o T
mvmmn'r. [ - S
, -Indicate yeur xesponses on the enswer sheet onlz._ Fill" in oo
..'.the box corresponding to the correct answer to each questien - | :
-theremis only one. correct answer for each question. . T
, . . . . . . ) . . . P ) ’ o
1. . The type of solder'used in electnonic project censtruction is called )
| -60/40 rosin core solder. (T-F) L ey i
2.. A dull colored, rough solder Joint is eeceptable as long isfeneugh,‘ [Q‘
. o solder is used., (1-F) . . T '
T 3. A wire bexng soldered to a lug is usually first leosely festened .

to the lug to hold it 1q place. {T-F)

: 4. o0 yiot move or handle a newly seldered wire until the selder has
. . pletely herdened. (T-E) . , .
5. The jeb of removing solder from a connection is deme with 8
o desoldering tool. (T-F) | , :
¢
> Sr '
"6;” Solder is a mixture ef tin and;§1ux. (T-F)
" T The process of coating a wire, term:nal. or selderzng iron tip with
s thin 1 yer of solder is called - . g g
. 8. ISQIder-used foreelectrenic work usualty centsins one Or more COTeS ef
- : r flux, which helps to clean the connection. o 5
T 9, Joining together (twis%tng) two o7 more wires to form a permanent
connection is called a .. . . ‘ | |

: A
. . te W
k A .
. - . . I T

A

. S ,-_»,e-. b ‘ .
10,  When sq}detﬂnﬁ” arts which are eesily damaged by heet. a teol called
T o _ , . «should be used.. ,

ey -103 o



[P T F\m&,“‘bw\‘m‘h-&.«‘q‘"\wﬂy«“ﬁm.‘ﬁﬂrw«nwﬂ.v4-‘~‘w- I R T R TR L T )

e ‘.-n’ o | ;i. Name: _

‘, .‘ . | RN | - J\\\', - e . !“ . ~ P.rind=
P ‘ o o ST P .
I.“. SR TECHN;CALcﬁLOSSARY Y
U '\.'.w- . | o -
- CONDUCTOR . -A method for. connecting or attuching two or moTe wires
. JOINT: -~ | ',together. A sntisf: tory conductor joint must be 1) .

mechanically securs. - wires tightly twisgpd together,‘?? U
Izleel ctrically s cure - the connectidn\nust freely pass °
ct icity, and 3) covered with an epproved insulat on.:-

-4

[ 4

DESOLbERING: , 1.'A device used to remove noiten soider from a wire or o

TOOL: - - connection., Most desolderinf tools draw the molten
o - .. solder from the connection with a vacqpm or suction O

force.

ELECTRICAL TAPE: A black\¥inyl insuisting tape used to cover exposed
' L conductor Joints. -~ _ 8
FLUX: . . A chenical used when 'preparing wires to be soldered.
) " Flux helps remove dirt and oxides whic¢h aids in making
‘a good solder joint, For electrical work use only rosin
- - -+ flux, which is available s 3 paste, or es a core in
~ ... solder itself. R |

, . A MECHANICAL - 4 "l'he process of ettaching wires tb teminais, or another )
- CONNECTION:. wire, by twisting or bending them so that. the. connection
A B remains snug even though it is not ee%dered. »ﬁ :
'SOLDER:..' . _f A nixture of tin and ieud which is melted into an. elec~ C

trical connection to increasé electrical contact, improve
mechanicsl strength and to protect against oxidation. :
Solder used f r eiectricei work is known as 60/40 rosin
. core, That i 60% tin and 40% lead with a core of L

-rosin. - g ' | |
B SOLDEB'JO;NT:‘ | The process of cleaning, hes&ing. and properiy npplying
T selder to s connection, splicé, or joint() $ 4

| o .

- SOLDERING IRON: A tool! with a heated tip, used to heat a connection for
. S - soldering., The style of iron used for general electro- |
) nic work is called & "pencil" iron and has 8 rating

: between 25 and 40 watts. =

SPiICE:‘ . A method for connecting two or more wires together.
| -~ Example. Tap splice, Rat-tail splice, or Western Union

qplicei

TINNING: . The process of cleanin  and coeting with- solder. Tinning
| o - is usually thought of es the job of preparing the heated .
- | tip of & soldering iron, but wires, terminals, and part
| ). : + leads often tinned before making an electrical ..
- conne tion. . | | | o

| o ©LIeU5e5 ,
EKC; i SR 194
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1.SCORE: = "} -\‘?" e e ' Name:

B R ' ’ “. ‘ ; e ‘e @ ‘ “ -

GRADE: - f - . Date: _

.--r' et sarumainen) \ = HORkSHEET | ‘Period:.'
- VDCABULARY - wORn nsconxnc .

\
.\ PR ‘, .

" The w rds be.low hwa 1:i.tt e ueanmg until they are decoded.‘ Each" letter '_
'.mtmlg Stands for another:letter in the alphabet, Your task is to -
© "7 bresk the codée arnd dscodé each word.,  The example win get you started.
SR ‘l‘he code will Uh the sape ‘throughout the worksheet. .

-

X0. 0 A[FROECT ]

"HQGUAXO
. PROJECT , o
1. PHSVXA S —
2, PGSWAQ L T

3. OVEFVFECET . . . . s

4. QGPVF Y O

: L
t . M . . ] : .

. . ' ! . -
R . ' ) . . . , o

5. PGSWAQ UGVFRO s T

| mmmmmm e

6. XGCFWIX0GQ ' UGVFO o 0.

\J . » .

'-ﬁ'msAxoqvxzs“ OzmA ) . B

-§ PESWAQVFC VQGE, .. . . s [T

,-——-—---—‘

_s.wAP€5WAQVF(rOGGs -'f'. 8.

10, EAXDZFYX¥ZS ~ XGE FA'X aveF ' 10, g

. 4 .

-~

LI-U5-6




o @ RAT-TAIL SPLICE

\ . —

i
. R

T . [pavran_seuce]. \\\
= L LIelseT lﬂb P N

,SCO'BE-‘:' g o - - Name:
GRaDE: S— | - Ddater ____.
— * * NORKSHEET - Perzod‘ _
J QUEST ACTIVITY EEETI
- . “UNI_‘I‘ ,S.‘o

In this acuvity, you will be able to try your hand at uking three

'basic electrical splices - the rat-tail splice, tap sphce. and Western
Union sglice. -Obtain the materials listed belowi__ ‘and ‘use your informa-

tional handout as a guide to complete a sample of.each type of .splice.

- Mounit your completed splice 15w e areas provided and turn in ‘the
assignment for gradmg. | . |

'QSafety glasses

) . .go{gerigglizon R IR P
| e nEn. - @Solder . o
S MATERIALS REQ"’-I,R..E_,: | @6 pieces of #14-18 guage :’
S o - - insulated wire 5" long’ o
- | : IR ORequired hand tools . o7

b

1. Obtain safety glasses.

"2, Plug in iron and tin tip as directed. S ’

3. Obtain 2 pieces of solid wire about § inches long.
4. Remove about 1 inch insulation from one end of each wire,

8§, With the right hand, . twist these ends tightly around each other as

demonstrated.

_ < .
6. Finish the splice by cuttmg off the ends with the lineman s phers. |

7. Solder exposed twisted wire to & shiny finish, = - o
8, Seek instructor's approval and then attach to sheet, ;

gy,



WESTERN UNION— SPLICE

m - *‘”‘*“m'«{:{j' ~ - R . R frae
o L . .“:N“‘ﬁf‘ Yf' oy I' F?:
3y ' g e
| ' T Dltef N L
. : § s ’ s " o ‘ * @
. S S ST Feriod'
@up-spuce o T e S
B ¥ Obtaiﬁ snfhty gllsses. o T a' SRR L
2.1 Plug in iron and tin tip as directed. - . L -:,H, A
3.~ Obtain two pieces of solid wire about 5" Jong. | o ST
4. Remove about 3" of insulated-coy erigﬁ from the end of the tap w:re. o
S. Remove about 1 of insulation from the piddle of thé nain uire where \
the branch splice is to be sttached, . I
6. Wrap the tap . wire around the main as directed by instructor .
7. Make two long turns and four short turns with tsep wire, |
8. . Cut off the extra wire. and solder. Seek instructor' approval and
_attach to thi§/lab. | . | L
i ) — e - 3
',*?a L
//’. ! ';\
. * / ’ "
E , ) |
. . /’ s A .
‘ — . - N
@ - " |map=spLicE | -
y o . Iy AN / )

1, Obtain scfety glasses, : |

2. Plug in iron and tin tip as directed -

3. Obtain 2 pieces of sqlid wire about 13" long. A

4, . Repove 2" of insulation on each wire, '

5, Cross the wires at their middle then .twist the. ends in oppos:te

~ directions 3 to 4 times,

6. . Twist each end sharply, at right angles to the run on the splzce, and
wind 3 full turns, ) ;

7. Cut off the excess ends and soldef. . ‘ -

8. Seek- 1nstructor s spproval and attach to this lsb, S

.
| iy

N 3 - ’
1) .
/ : : . .=
.
. -
. .
) . v .
A i
. ;
. -
. ‘
- ' : : .
) PR o - [
Al . B . .
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SKILL
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A4 STEP cuxns O SOLDERIN§ L

p'

f.ﬂE@EHE?WMtusmuﬁu? EERTA 3J¥_+; o

-

L"In all Eleclricity Ele tronics work,. hif iqu‘ali.ty soldering connectxohs
n

are important,  Soldeying allows the ng together, .both mechanically
. and electrically, of metal objects (wires, component ie

RS
»

ads, etc,) ‘using a3 ;

S o INFORMATIONAL HANDOUT T e T

" material’ c&lled soxder aud a hentmg devue called & solder,ing :ron. : g \

S Soldermg Pmcess

‘Many ti-es soldering is required to make sure that ‘an electrical ‘oonne(;tion |

will last for a long tile. Pro;:er soldering wiu nlso\..............

@ Prevent Km‘ion | @ Add strength



dasoldéring.

) N . .on’, N - ' -

¥

U510 1ng - o

‘Do not splash hot solder around by shaking .the iren ‘when soldering or . .

B e G, 2 R T L W
Lt | » o . Names: B g
T e B |  Datet _ o
. . D = , . | perlod:" - ‘ .' o
e B T
. '(sox-.nsnmc«snkom R N | (.REHEDY) |
‘ . R ‘ ,6 ) . . . . 4 K
Co. : - . ; ﬁ, . . , . o
llNot ouough soldbr used o , -abAppl? -ora solder‘ et o
||Too nuch solder used ) — n»Renove excess und refloy .i
‘Proper ‘heat sPPIicatxon e "~Rﬂh¢‘t and TGQOVG 5015@?. '5'§'
, (cold solder,jpxnt) e S < then reflow R 4
T ; l_h ot o ‘-" ‘ |
Desaldering Process‘ ‘4‘ PR ‘ ok .
Souetime you w:ll have tq Temove' soldered wxres br parts frum a project or -
. mounting lugs or terminals, to do this the components must first be e
s+ desoldersd. Desoldering is basically the. reverse of the- soldering process. -
- 'Study the list below of the -steps that you should follow each time you i
dBSDldel‘. e ‘ {é " 7“ : ‘ :
- Emwwway  NOTES
AT Obtain tools “‘and laxerx 1s - ]T'
materials - |
LT ”Plug ‘iron in ind clean tip L B |
| @ | T the tip. g " *r' PR
. Keep tip danp with sponge s | / . :
. F - b, |
o Grasp wire ot lead RSN
B | . T
. "Apply heat | X , .
o Apply pressire Suse solder
3K .« '/ removing tool
RenbVe part AR ,
& P . o, .
o Visual chq;k/clesn-up - | f
| Uhen "resting" a soldering 1ron always. use 8 soldaring iron holder or
; stlnd. ot - T :
Yoo Always hold s solderinf iron by its handl € and uhen reaching for 1t |
| ‘i‘ _‘,sbe alert and never acc dently grsb the "hot" tip. o .



:‘ o .“ o ' :- ‘A ‘ h.:N“"e: ’ ’:(’.‘.
, ' e e : o
B . . . . ‘ N ' . - v . ) . . )
' e e e o | s
. . o . - . ° 'Period: o a
. . ‘ . - C T . » : - v . . - B _‘3
(::)Soloctin Solderin Tools nna Mater:a!s. T PERRE : |

Always use tho corroct ‘tools andknlterials to comgleto the tasw
. vemember, proper use of tools and materials will increase your §k111
.+. and the quality of your work. Check the following list whon proparing

to, soldor. A . "', | ¥

-

— Safoty slasses z'l
1Proper wattfge (heat) solderzng iron and tip

- f,‘ﬁ.?, Rosin core solder - 60/40 | |
- S Solder aid - - N 2
SR
e

Solder remover too 1 /braid “~
dDamp s onge - . : , . S
Misc, tools -~ 3 o BRI
—d Vise ‘ , S o n

0"

oldorxng Procodures' T e .]; K

Correct soldering roquzres the learning of 8 skill and the bost way. to , .
- learn a skill'is to practice. Study the list bolow of the steps that S
-~ you should follow each time it is necessary to solder.“

Obtain tools and'-iter1315'<J.,

“<ﬁﬂ?1ug iron in and clonn tzp
) Tin the tip

‘_ -
- Erepuro,parts to Be'solderod

‘Make nechanical connection ‘

Protect heat sonsitivo parts

Apply solder

Don't move parts

=~ | visual check/

@!nsgoction :

Chockr{our work innodiatoly after the solder Hhrdens to lvoid making & poor
soldering connection., Poor connections are generally caused by "three'

_ specific probloms., However, you can fix each of these problems by

‘ applying tho remedies on the next page. .

~

el C LIeU5-11
ER\(I B o - 110
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fCommon \ - . . m SR
Splices _ ‘ ;». ' .- , ' . S ' . o g

o - . . £ . N . .
v ‘ . ‘ . - e
. e Lo

-Elcctrical conncctions and clcctrical cjrcuitﬁ must
be reliable, Therefore, the individual who is wiring

and soldering must be skillful. These sheets will'

"hclp‘zou master some basic wirioi techniques, but .

T er it takes a great deal

skill. so lets et started\

N
o .

?Note, Splzces are hand-forncd wire conncctions. The three most eommoniy
.;u;ed Splzccs are thc. Rat Tszl Tap or Tce, and the’ chtcrn Union.i_.‘
; ' ; . - ;/ o S

| mit-'r'an : ™ .
This splicc is gcnerclly used whcrc two or -orc wircs .are to0 be joined
together. The Rat-Tail joint is commonly used in an electrical jupction

- box, like the ones. in your home. This splice should be soldered and taped,

or & soldcrlcss conpector (wire nut) used, before the box. cover is rcplnced.
Note, if wize sizps below AWG 14 are used the splice.can no longer be  ~
£0; cd b; hand. ~ Use pliers for twisting and be careful not to damage thc

' o

|
!
\
\ B
| : ‘ '
s } .' . s ‘, [
\

Tap or Tee: S . |
This splicc is clso used in home clcctriccl uiring circuits.’ The Tap

‘Splikc is used when you want to connect a branch conductor to s main wire
oT. conductor. ‘Thc advantage of this splice is that the nain wire is not

grcctice to lcarﬁ a f'

Sy Nemes

' A - ;Datc. _ ...ﬁ «:
; | R ;P.eriﬁﬂz‘ - ,“j:,-,._- ‘ : 2
INFORMATIONAL HANDOUT de "“ g

. auscmxcu: conmscnous oA -

1Iow the cxnmplcs below whcn uaking this splicc.< AR S

'coomoccodco.ootoocothéu ,Oldér .ﬂth;Peo 

HEEE . LI-US-12 | T o



o ,-—- o . , | .Ngﬁe:'w'—\-- . $
ST - S ; o -v'-', é - Date: ___ L o
K ‘ L S o o - Period:’ | L j /
| | T _ o o b e . !

, .
Lot cut, iust stri pped where thc branch \ure is joined. * This spl:ce shwld \
dere'd .md taped. Fouow the exuples given when uking thzs splice.-

I S <
Branch Wire .  Main Wire j
i . (tﬂp Wire) I - . o _4.‘ | .
- .5 or 6 Tumns
ofla » o, - L
g L . :
| ~Together
‘- Ty
E t ‘ - . S | eseesssesssnasese o.o'then‘ .ﬁ?lﬂgr md ttpe{

-'Heste'rn Unioh:

.‘.. This splice is the strongest o£ the three eonnections shown here, nnd the
most interesting one to make, It is used for splicing a broken/cut wire

- in a long wire or to extend a wire .a few more feet if it is short, This " -
© - . splice should be soldered and taped when completed. This splite has an
-1nteresting piece of history attached to its name, When the Western Union'

~ Telegraph Company had prohlems with breaks in. telegraphic wires: their

workers would use this splice to repair the wire. Follow the examples
- given when making this Splice. | ‘ - S

. ‘ Turns | : ‘ o ,'oo'-'c ceese coouoc.'ooo,thgﬂ- solder ‘nd 'tﬁpe.
ERIC e L5131 12



_17;

' 1 8,0‘

19,
20.
21,

2. |
v 23
24,

‘SCduE:'
"GRADE:

i ABCD-

27. . .

-

"Fxnning .

' jo:nt
' heat sink

1/4

‘rosin

'l
, b
I
!

ﬂl‘cs;vuu s'zzL:E'r !

TE

Zb.

0.}

43,

a4,

‘45,

| 46_.

47.

48,

49,

50.

»

LAAM u.us

ABGD_

e |

| ;. :.' {4. NG X

st b
. 58,

. | X
. o N ' ' '
*Show work for problems on back .of answcr sheet,

LI-US-14

, :ilf

 .5.2_. B

'60-. . |
ol
62,

65,
66. ‘A
67,0
.‘ 70.

172,

1'
A

F- O ': .
BCD-

-Sl.

53.' 1 .i o ‘

59,

63.]

08,
69,

[

1.

73.1 ]
74,
75,

y

#

113

Name: -

Date: _

Period:

. 85,
AR
. 87,
) 8. _
w0, ]
90,1
‘o1,

. '.-'-99.
100,

17
K H!
,7?:f,
EETEEN

> |

76.‘

jon

b

g2.1

93,1

94,

95,

96.

L R

97.

98,

S

v % Tw



T T A A A B ;
?" R TAY ,; e \ ,‘ 7 e R w
Ceee. Yo oo ANSWER KEY (Do oo
QQ‘.’-WA;f'HORD DECODIﬂG e e S R
R o Splxce ;"h' LT e e e
.3, . tinning <;,'.-‘ : L R e
.4, vYosin . - = "_' L - e
v s 6, conductor joint ST T
o 7. electrical tape. o o UL T o
vt~ ' 8, soldering iron - - .. S R S
"'"'(ij’l 9, ‘desoldering tool = - . oL S
1

10. -echanical connection_-?x O EE A I U P R i

’s QUES(I‘ Acuvrrv | | | L ,
L (subjective evaluatxon) e '* :A:;‘,f S

. Leusaslldg
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ELECTRICITY / ELECTRONICS

0 -~ .CURRICULUM GUIDE ~ *
S lNSTRUCTIONAL MODULE

J

»P
s S
S
»—

Ll 22E9) WAGNLTISM'
YT NS AND ELECTROGIN
A o N | WAGN ETISM H

1 z_

TR S -7 STATE-OF CALIFORNIA
 DEPARTMENT OF EDUCATION
 ONAME— . - BY
DATE STARTED e | |

. R. E. LILLO
' DATE COMPLEYED___. \ ' i N. S. SOFFIOTTO °
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e T N A P i
e iée“.51535.ELECTRICIT;>EL£CTR0NICS.CURRICULUM'GUIuEf o .

. 7" INSTRUCTOR'S GUIDE TO ACCOMPANY LEVEL I UNIT f6,
.,"rit'xe'-of:unit: ‘Maghetism and Electromsgnetism . .=
W qine Allocation: 1 week | % - . F oy
T 28 . (e

. -

h Tﬁ*hroiaehfind inptrt Studth covpetdnce in tewas of cdwpreﬁénding the

1‘_;3»'*‘bi$i¢-¢ff9Ft5~'Pﬁli°’ti°n’ and influence that both magnetism and -
N\ electromagnetism have on their daily living and lifestyles. - .
© unit Gbjectives: , - .. .

RS - __:'Tbe ftédeﬁf,will-ﬁe iblé;tn; '5_4!:_ :

1., -write or recite an explanation. describing théchardcteristics

- g -og the phenonenonareferred'to-ns nagﬁetéSNYi@dlq:gpigctroudgneti;p”‘
2. identify and list several common deviceés or appliances that use

¥ . the principle of magnetism or electromagnetism iff their operatien.

3. explain the basic laws of;nasnﬁtisﬁ'réiatbﬁ to the poles of &

| '+, - magnet, snd describe the three fundamental categories for class-

0 ifyimg magnets. e oo
o gvaluation: | . LT e Ty

. IIEEE.EE_le o | Yoo o R

| . * The student will demonstrate his/her compiétence in terms of these .-
. measurable objectives based upon individusl instructors acceptable

- performance criteria, which may utilize a combination of written,‘nral;
- and laboratory testing proceduyres, = . S

't ' llnstructorwkeféieans:'“ . . o T S
L3 _ Electricity and Electgonics. Howard Ger¥ish and William Dugger, Goodheart-
L . Willcox Co., 1578. Chapter: 4. o .o -
© Industrial Arts Eiectri:itg.-aCIifford Lush and Glennsthgle? Chas. A .
. enne 0., 1971, apter: 2 and 4, L S
Introduction to Electricity. Kurt Harging Schick, McGraw-Hill Ryerson
‘ imited, 1075, Chapter: 2 and 9% ' - - -
Overview: . -
\\ . Most students can ideﬁfify'some of hhe basic properties of magnets
- through their own personal experienfes, hence the subject matter is not

. foreign and quite easy to introduce. : | ) o _
‘ tress that this topic has tremendous impact on the lives of each of
| us, and then trace the historical background of this topic prior to the
technical presentation on types df magnets., L
" The next topic of emphasis should be the basic laws of magnetic attrac-
- . tion and repulsion, snd while instructing in this ares a discuSsion in

- . yeference to the Earth's magnetism would be appropriate, - .

. - Then Oersted's discovery is ideally suited as a point of origin for a
o discussion on electromagnetism, S '
.. Umit 6 should conclude with an emphasis on the uses or. applications
of both magnetism and slectromagnetism in consumer products and in the

'”ﬁenerptiOn of electricity. ‘? |
! - 116

-
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- Supgested Presentation Hints Méthodolo

T anAldw the 1ns£ructioha1¥nodﬁlq unit oﬁtliﬁe as a basic skeléton R
'~ for curriculum presentation, however, note the following: ' | '
 ‘lr"‘ 1. When demonstrating magnetic lines or flux with a magnet and =
« . o - diron filings be.careful not to use an exces vely strong magnet,
) " Too intense of 8 magnet will not perform adequately because it

. forces the-filings into groups rather than a uniform pattemn.
. 2. Try and create with the students an atmosphere of importance
. sbout the concept of electromigngtism so that they realize that
-this topic is one of the most vigal to the modern electrical era.
Stress that Oersted's discovery has made possible countless
.. . devices from electromagnets to motors. . e o
-3, Before a lecture presentation use this activity to genérate some .
enthusidsm, Obtain a small, working, black and white 'TV and |
L o tune it for a local channel. Bring & strong electromagnet close
. ~~ tg the front of the C.R.T. and let the class watch the picture
. o distort. . Discuss the implication of what has been observed.
| : 4, 1f-a school budget is available and financially sound, try and
order a simple assemble-disassemble type kit which will illu-
. - strate to students some of the fundamentals of magnetism/
oo electromagnetism, o R T
> o, _ . ‘¢ .

' LI \

/ - Supplemental Activities and Demonstrations:

. t - . 1. A natural for this ‘unit would be to have_sxudent;‘bui-d-a
. | sim;;le electric motor kit, This kind of motor is generally
| . T designed for beginning kit builders and sold complete with a
manual that includes information regarding the How and Why of
its operation, : | e I -
2., When demonstrating nagnetic'%rinciples pla&e-a’ma@net or magnets
v ~on the stage plate of an overhead projector and then cover with
- a clear plastic sheet, Using a shakér, sprinkle some iron
filings on top of the sheet, and discuss the pattern created,
This can salso Rrovide an opportune time to.discuss magnetic
polarity and the basic law of magnetism, - \ ‘

LS

Instructionpl Module Contents:
| ,E?L/Lnit Outline (overhead)
.Z.l'Pfe-Post Test (keyed) |
(// o 3, Technical Glossary -

4. Worksheet (vbcabulary) - Know Your Definitions

'

- - - 85, Quest Activities
. 6. Informational Handout (Classification of Magnets)
7. Infornatiéﬁal Handoﬁt (Basic Law of Magnetism)

- 8. Unit Module Answer ieys éfﬁﬁ\;
ERIC o L1-U6-2 ] 17
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'Project'anstrubtion_

Types of magnetsij

Electromagnets .

Transformers 'm'
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'ATTRACT:

" ELECTROMAGNET:

'TEMPORARY

. BASIC LAW OF *
'MAGNETISM: -

- COMPASS:

¢

. FLUX LINES: |
. KEEPER: ‘K“y

MAGNET:

,\"

-

 MAGNETIC FIELD:

MAGNETIC POLE:

MAGNETISM:

NATURAL® MAGNET:

PERMANENT -

MAGNET:

- REPEL:

.

MAGNET:

‘A coil of insulated wire wrapped :round a soft'iron core
- which becomes magnetic when electricity is forced through

nickel, or cobalt,

oen ST Ny
* .
S

Name:

. _. Date: — 3
. . . Peviods :
- JECHNICAL GLOSSARY ) e

| The action of drawing or pulling tow d an object. For 5 '\
| exuple- & magnet will attract ‘\pie e of soft iron. :

A lnw thnt explains the interaction of -ag\ittt ficlds.

A device uhich uses- the ‘eaTth's. -agnetic field, and
a pivoted magnetic needle which will always point in
- a north direction.,j~.. |

[ .

it. The strength of the electromagnet depends upon the

. amount of electricity flowing through the coil, the
number of turns of wire in the coil, and the type of core
‘used, If the electr:city flowing through the wire is

turned off, the nagnetxc field stOps. .
The lines of nngnetxc fox:e which forn :roynd 2 angnet.~q

A piece of’soft iron 1aced across the polel of s -agnet
to "hold" the -agnetic field within the lagnet. and to .
prevent den:gnet zing, - s

»

A piece df 1ron. Oor. a. special -aterial which has an
invisible, force of attraction to llter{als such s iron, )

The space around a ’rgnet'khich iq'controlled‘by'the'
magnet., ) |

‘The part. of '3 asgnet uhere ‘the xines of force are the

strongest. In every sagnet there is one north-seek:ng
pole fN-pole). and one south-seeking pole (S-pole).

g
e

-31"’" :

.- The law states: Like poles repél and unlike poles. attract.:

The invisible force, produced by . nagnet that allovws it

" to attract magnetic msterials, and to attract or repel

other magnets or msagnetic fields.,

Am terial, such as "lodestcne" ‘or "nagnetite," which in

its nstural sttte scts as s magnet,

‘A nln-nnde magnet which when lagnetized will keep its

etism, Steel or alnico are examples of nateriai -
uh ch can be made into perminent magnets.:

‘The action of Eushing nway or forcing back of an object.k

A north pole o

& magnet will repel the north pole of a
second magnet. '

S s 19

- .

. A man-made magnet that loses its -agnetis- soon after the :
- magnetizing £orce is removed, Magnetized soft iron is uﬂ

,oxllple of s tn-porai?ulagnet.
1 o



Aruitoxt provided by Eic:
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D
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UNIT EXAM L
HAGNETS AND ELECTROMAGNETISM P

'-IHPORTMT- [ - e X
Indicate your rossonscs on the answer sheet only. Fill in R
the box corresponding to the correct: answer to each question - " |
thete is only one correct answer for~aach qugstion.“ | R
.Y 'A;uagnét wiil‘gttrsct‘both ir9n and-steel; ‘(TeF) Ooe T
- S " e 3 O S 'y o | .:_u
,,zﬁ‘ A.pgrmanent magnet cannbt‘be.ﬂestroyed or‘wehkened (T-ﬁy :
B ) | s ' : : _ o '%5
. 3. %% ;go nagnets are moved apart, the:r force o£>sttraction xncre:setg :
. e, VT]. ! ’ N | |
4. Lode#tbue is s type'bf nstural magnet.’ (T-F) o STy L
- 5. - An electronagnet nust. have electricif& fiowing through it to _ ;%ﬁ
,"I'77; | produce a strong lagnetic fxead (T-Fy . S N
‘ . . . S : | _;-'y
6. Around each nagnet is: N , - SO o S,
ﬂ (A) a negative charge, (B) current, (C) a voltage, (D) 'a magnetic '/
) field. ' ( b} ‘ : ~ . b 3 ‘
7. A nagnet which keeps its nagnetism for only asshort time is.
» (A) a permanept magnet, (B) nade of soft iron, (C) a temporary
nagnen,, (D) both B and C, 5 o
8. The basic law of magnetism says: ’ f < .
. (A) unlike Boles repel, ' (B) like poles repel (C) two south poles
"~ attract, ( ) like poles attract. . o %
Qﬁ; Which of the followin operates by magnetism or magnetic ?orce? -
(A) electric motor, %B) electrzc buzzer, (C) electric bell, (D)
- all of the above. .
10. Which pole of a nagnet has the nost magnetic strength? ' o
. (A) N-pole, - (B) S-pole, (C) both poles have equa strength, (D)
will vary from one magnet to the next.
EKC : ‘ |

Liete-s dz20 _—



EXTRA CHALLENGE:

Draw a sketch of the magnetic field which surrounds the bar magnet -

below.

A

N ~S

which will keep its
magnetism for many
years,

I

} I

3.0

‘ -4~!

5,
6.
7.

}10;

11,
12,

: T -
1 score: X | v”: Name:
GRADE : e ‘;"' ~ Date:
‘ ‘ , WORKSHEET | Period:
VOCABULARY - KNOW YOUR DEFINITIONS
MATCHING - = _ \ |
Match the words below with ‘the statement having & similar meaning,
"1, Lodestone | A. A suspended magnetic
N “ o o ‘ needle which points
2. Xompass o : ‘north,
, .o B. The space around
‘3. Repel o - a magnet which con-
K tains the flux lines., -
-4, Attract ‘ . - C. "Two N-Poles brought
o . S | close together.
5. .Magnetic Field .+ .D. EleCtromagnet or
: -soft iron, .
6. Temporary Magnet. . E. A natural mgnet.
S o '« Unlike poles attract,
7. Basic Law of Magnetis:i like poges repel,’
o . G.' One N-Pole and one
8. Keeper . S-Pole brought close
. “oe : , . together,
"9, Magnetic Pole~ _ H. A coil of wire, wound 9,
. . _ around an iron core
10, Electromagnet which has elec-
~ - - tricity flowing
11. Permanent Magnet through it.
< | I, A piece of soft iron‘
12. Flux Lines - plgced across the
' oles of & magnet,
J. The invisible lines
of magnetic force
. around a magnet.
K. The part of s magnet
. having the strongest
magnetic force.
‘L. A man-made magnet




N ~ v\u—-.w-" L SPY L L] ~N - . oy - ] \ A
. .
. ‘ . .
[ . LI T .-
. : . : . . i : . . . G : ot -
: . . : . 0 . o . o
. . . . ) ) - .- . . . L :
RE: \ , . C , Nane: o L
. - . .- R : —— 3 s

 lerapE: . | Date: S .
o —— WORKSHEET ' Perfod: __ - .

- T QUEST ACTIVITY e T .
| . nmlr 6” : | : . . o R

-

.
-~

Usi.n the clues below.
» :lden‘tify this out-
7 standing individual,
. Your school library.

’. : © ol we
Fill in the names of the -
‘books used to solve. this .
"Quest Actiuty"- ‘

. or just an Encycloe Yo ®
pedia will help you ‘ < [ o
solve thc nystenr. C : , X R LI .

N : .. : 3. ' S
e R
‘ or - E ® ’ . "

e | \. \. HO AM I'X.c.t. I

tt.tagrtttaattttttt...tiactittithtttttcthttiﬁ#itttgtltitttﬁttttq&gtﬁlﬂA

V.Awarded the Copley Medal - .Discoverer of Electromgnetism
‘ @ Born in 1777 , K .Teach&r - B | B "'
.Physicfﬁ';tlcmemist . @Educated at University “of
. 'Copenhagen, Denmark ]

@3elieved magnetism and S
electricity sminar . ODiscovered Aluminum

.Helpe'd‘estsblish the Royal . . .Dzed iﬁ}h\ - o -
Polytechnic Institute. ‘ ’ S

' N MY NAME)'SDO!‘DDI, ] | ,.




N AN E '_ . .. . T e e o r P R ] P Al N Yo o P
» : A RLEN . N~ , e ; ;. ey “._' e am \.‘.‘. . . L o . . o
‘.mﬁ‘ -~ s ‘ . . "_'.‘.«.‘\ i ) . A - . - '('
: o S , L e SR
| - Name:,

LT s B L -

I : ) = .. L . s S "Bate! - . -
SO o o R AR — Ly
SO L ' INFORMATIONAL HANDOUT. @ - - = ™ . "
. o  CLASSIFICATION OF MAGNETS - . . ‘,

" Any magnet éan be classified as either natural) te porary, or permanent.’
By ;c.,‘fuf?y study the s%igriptions below, - "’ 'P; ot P L -

A natural magnefyneeds no special treat-
ment by people to make it magnetic. ..
Lodestone (or magnetite) is“a natural
~ 'magnet found on the earth. Especially " -
-large quantities can be fouynd in the
United States, however, these magnets.
are very weak and reslfy serve little
_purpose in_the modernWorld. Y

LODESTONE

_______ T

-

. STEEL ALLOY PERMANENT .
MAGNET AR

IR & , . A permanent ﬁagnet'or man made magnet,
| ' ' . keeps its magnetism for a long time,: -
" : i 'fia - : This type of magnet is produced from

magnetic materials and can be made in
many different shapes and sizes.. They
are used frequently in electrical
appliances, hardware items, and
compasses.




B  _ o o "—”‘ o B o Date: ‘ : )
. o R ‘ ] Period:
Tempora '.wagndts are gcne?iiinéf“two
types, :Kose made of material that do .
; not keep their magnetism long (soft
: iron) , and those which operate with the
help of electricity (electromagnets).
Electromagnets operate onlg when elec-
o tricity is spplied, when ‘the electricity
: is rembved they do not keep their .
b magnetism, T T . ¢ L
Sy ‘
- " .
- - ' ’ )
{
/) '
: , L1-U6-9 '
| 24



B +

S . - o Nmmes -
) B i Date: |
| o . L | Period: - .
I | INFORMATIONAL HANDOVT
e 'BASIC LAW OF MAGNETISM \. I '

| As you probably know from common onparienée.'when‘ two uaiﬁets are

. brought glose to each other they will either pull together (attract),
3 apart (repel). The action of the two magnets will depend upon
. - the position of the magnetic poles., The basic law of magnetism: S
- explains the magnetic reaction in this way: | " .

of push’

N

. LIKE POLES REPEL
? . . (N-POLE AND N-POLE REPEL AS WELL
. s AS $-POLT AND $-POLD) S ’ .
UNLIKE POLES ATTRACT
- - | (N-POLE AND §-POLE ATTRACY) ! . ‘

L\

\&x\:\{& N7 . |
§§§\ th . - | lé;
o :

“1‘ 2y -
”’o’,?, ;I', ’
1"' "{’/'(‘{ 1\ ‘
'/,;i/l, ,’ / 'f’:{:‘\

RN
‘0

o .
X
* R

T
(J
\Q‘

N

CT e
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Aruitoxt provided by Eic:

ERIC

ARSWER SiEET -

- EXAM  LI-U6

TF

ABCD .

TF
AB

bate:

Period:

4

¢D

51,

52.

.. 54,

85,

506,
57.).

58,

-59,]

00,

o1,

63,

62.] |.}
| AR

- 64,

L 65,1

66,

. . 67,

08,

69, s

70,

71,

72,

73,

74.1 |

1 h#‘_ﬁ

75,

| scone: .
® GRADE :
. TE .
ABCD
L 20.
-2 - 27.
S» ' _28.
4, - 29,
5. 30,
v . o )
b 31,
(T = R
8| , T 33,
e, 34,
©ao. 35,
: 11. 30.
'\'.1‘2. 37.
13, 38,
14, © s,
15, 40,
16. 41,
17. 42,
is8. 43,
19. | } 44.
20, 45,
21. a0.
22, . ,df 47,
| 23;. 48!
24, Ik 4y,
@ LLl1t

*Show work f6§ problems on back of answer shcet,

i

-

LI-UB-11 |
- 126

Name sz

. 76,

‘. 92...

7710

" 78,1

79.

8v.

81,

’_32

84.1
85.1

- 80,
87.

8.1

89.

90,

91,




N - ‘ANSNER KEY -
, : S UNIT 6
. A.  KNOW YOUR DEFINITIONS.
10 E -
2. A
5. C
4, G
5. B
60" D
-7. F
80 I 4
-9, K
110 ' L,
12, J
Extra challenge. - (subjectivq
' cvaluatxon)

. B. ggf,sr Acuvm

Hans Chr;Stiﬁn Oersped
LY
| | ' LI-U6-12 ] 9°7
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ELECTRICITY / ELECTRONICS

- CURRICULUM GUIDE '
* ~ INSTRUCTIONAL MODULE
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. . e
mcun's, gw

- e

YMBOLS ;
“-aAND
“coMPONENT J|B
-g.JE\NTIFJCATlON ,

LEVEL |

STATE OF CALIFORNIA f
DEPARTMENT OF EDUCATION

NAME ____°_+. — ' BY
@ DATE STARTED S R. E. LILLO
DATE COMPLETED__.____. o N. S. SOFFIOTTO

N "

~ 128




. STATE ELECTRICITY/ELECTRONICS CURRICULUM GUIDL

1  'l' Title of Unit: Circuits, Synbols.,and,cohponent Identificati§n‘

Time Allocation: 2 weeks | T - =

- Unit Coal:_ | -

~ To investigate and transmit those competencies related to identifying
. -~ ' fundamental electrical components, quantities, and their units of
° -~ measurement, and to attain student competence in understanding the
- basic requirements of an electrical circuit. . . ~

 Unit Objectives: |
The student will be able to:e. |

. 1. . identify and drew the schematic symbols of the following common
§ - components: resistor, inductor, capacitor, switch, spesker,

‘Z,__;ehon fiashtube, neon lamp, transformer, diode, battery and
indicator lamp. = . ° ? o

*2. differentiate and identify the basic circuit parts of an elec- .
| trical circuit, and demonstrate the ability to connect . components
either in a series or parallel configuration. |

3. identify and explain the three common types of electrical
quantities and their corresponding units of measurements,

Evaluation:'

- " The student will demonstrate his/her competence in terms of these
measurable objectives based upon individual. instructors acceptable .
performance criteria, which may utilize a combination of written, oral, o
and laboratory testing procedures. . _ .

Instructor References: o S - -
Electronics Assembly and Fabrication Methods. ‘S.R. Duarte snd R.L. Duarte,
ciraw- ook Lo., . Lhapters: 2 and 4, _
Introduction to Electricity. Kurt H. Schick, McGraw-Hill Ryerson |

Limited, 19/5. (Wapters: 3, 7, and 21, v
Understanding Electricitﬁ and Eleétronics.a.Pbter Buﬁan and Marshall
L mitt, McGraw-Hi ook (o., 1975, Units: 2, 3, and 10,

Ovefview:‘

Several basic competencies are introduced in-this unit, snd these
competencies can serve as a solid foundation for succeeding technical
units throughout this level as well as future,.levels if they are acquired.
The unit should be presented carefully in terms -of content. First,
stress that symbols sre utilized in schematic drawings as a2 means to
sxplain where parts are electrically located. Second, instruction on
component identification, with specific emphasis on those common components
| encountered in typical beginning type projects or kits.
. Next, it is necessary to identify basic electrical terms and to
| emphasize that these quantities operate as s teanx when performing within .
, 8 circuit, Once the definitions and functions have been firmly established
it is relatively easy to associate letter symbols or units of measurement
with the proper quantity. . )
| ERiC‘ ~ Finally the requirements for a compiete circuit may be evaluated.
e <
' ' -7 129
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. Suggested Présentéfion Hints/Methodology:

) Follow the instructional module unit outline as a basic skeleton
for-curriculum presentation, however, note the following:

' | 1. Be mindful when explaining circuit operation and terminology
| that very often first exposure to technical 8xpressions can
be misunderstood for example “current flow", "potential -
difference”", and "voltage”. Spend a significant amount of
time with these kinds of terms in order to fscilitate your
‘ students basic comprehension., J | :
“ 2. Present basic DC circuits by showing students that electrical
- parts Or components comprise a system only when they are wired
together to perform a desired result or function. This system:
can consist of a simple or complex circuit which has at %%E’f"
foundation a supply, control, conductor and load.. L
- 3. Do not be afraid to use the art of repetition as a means to drill
or impress students_with specific units of measurement or letter .-
symbols, Use the blackboard also as an effective vehicle by '
| listing a variety of terms and/or imits, then let the students
§ match up the correct pairs. ST . | |
4. Investigate with the class a variety of comgonents that they
might typically encounter when building a simple project. Use
an overhead projector and place a component on top of the stage
plate and examine its size and shape, then, discuss the general
pu oie, special properties, value determination/codes, and '
'‘SYmDOJd . ' )
Supplemental Activities and Demonstrations:

1. Class can physically examine -a box contsining basic parts such
.  as switches, wires, lamps, cells, batteries, bells etc. -and
categorize their functions on the blackboard in terms of circuit
use; supply, control, conductor, or load.

. 2. Instructor can assemble several simple circuits to dramatize -
circuit operation, and by utilizing duplicgte load devices can
easily manipulate configuration into a series, parallel,
or combination circuit, Circuit failures can be introduced
along with troubleshooting and repair techniques if desired.

3., Many short story booklets on Electricity/Electronics are
aveilable from msjor companies., A letter written on school
letterhead indicating a need for a classroom set will usually
bring results and thus supplement basic reading materials and

_ technical knowledge.
Instructional Module Contents: .

- 1. Unit Optline (overhead)
2. Pre-Post Test (keyed) | .
3, Téchnical Gkggsary
4. Worksheet (Yocabulary) - Cryptics
5. Worksheet -~ Elccgfical Symbols and Terms

6. Quest Activities ,
. 7. Informational Handout i’l‘he Electrical Team)
8, Informational Handout (Basic Electronic Components Used Im
Proge;t Construction With Schematic Symbol and Letter
Designation) . v
l 9. Informational Handout (Requirements for, and Types of Electrical :
El{lC ‘ Circuits) : ‘
S 10, Unit Module Answer Keys ..
. 30
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'. VII.f Clrcults, Symbols, and Component

Identlflcatlon

LudlN

—

LY

A. Schemat1c Symbols

Y . 1. . Purpose.
T ”2. Common circuit symbols'
B. Compo@ent'Identifjéatidn;  |
C. Electrical Terﬁséﬁ&'Vocébulary
“jb h _D.wgBaSic Units of Méaéprement

E. DC Circuits

1. Requirement for a complete

electric cirecuit
2. ~Séfies circuits
3.- Parallel Qifcuits
4° Combination circuits
~ F. PrqjectICoﬁstruction

. = )
= LI-U7-3 131
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Test‘ﬁumbet

@ LI-U7 . UNIT EXAM _
o CIRCUITS, SYMBOLS, AND COMPONENT IDENTIFICATION

- IMPORTANT- R S |
Indicate your responses on the answer sheet only. Fill in
the box corresponding to the correct answer o each question -

there is only one correct answer for each question.

1.; ~ The letter lbbrévistipn for voltage is_V. (T-F)

o

2. On a schematic diagrhm,'the‘comppnents.are shown as schematic
. symbols, (T-F) : . S .

»

3}

<;. " A supply provides the electricity for circuitfoperation. (T-F)

.
!

R &, Electrons always flow from negative to positive in aﬁ electrical
_ ‘ circuit, | . ,
S; Motors, lamps, bells, and heaters can be used as loads in
electrical circuits., (T-F) ‘ )

&

6. ' The orderly flow of electrons through g circuit is known gsf
(A) current, (B) electro?ftiﬁe force, (C) resistance, (D) power,

7. A ¢i{c¥it which contains more than one path for current flow is known
: as a(n):
' (Ag parallel circuit, (B) series circuit, (C) abnormal circuit,
) : (D) normal circuit, ’

‘ | - /
- L ]
8. The letter abbreviation for voltage is the:
(M) v, (8) vou, (C) E, (D) B.
-9, The letter sbbreviation for current is:
y B (M) c, (B) I, (C)A, (D)E.
N L s . P

10. *n" is the electrical symbol for the:
(A) volt, (B) ampere, (C) resistor, (D) ohm,

LI-U7-4 1995
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ht
.11. 3ualify as a complete electrical circmt a sup ly, conductor, a

| oa are required. |
\ .

i1z; ) is the opposition to the flow_of electricity, through

a circuit, : \
?
13, Vo;tage'is measured in the basic unit e

14,  The ampere is the basic unit of measurement for | .

15, The ohm is the basic unit-of measurement for .

Identif§ the schematic symbols drawn below.

—Ml—-
o @
'\ .
18,  —Pt
§

19. VAN

20, oo | . g

21, [ﬂ )

. , | - ,

22,

23, —He :

\\_ Identify the abbreviations or letter designations listed below.

24, LP: ' 28, Vs
< . -
25, C: : 29, S: -
. 26. R: 30, A: -
27. " B: ‘
P LI-U7-5 ]33



CAMPERE:

COMBINATION
CIRCUIT: .

COMPLETE™
CIRCUIT:

ONENT:
dgN CTOR:
e ‘

CONTROL:
| CORRENT:
LETTER
TDENTIFICATION:
LOAD:
Toﬂmf i

PARALLEL
CIRCUIT:

RESISTANCE ;

SCHEMATIC
SYMBOL:

SERIES CIRCUIT:

SUPPLY:

>

.o . [ . oo,
e . N . “ :
* K ~ - . e,

. U Name: ¥
-~ Date: o

Period: N -

s

TECHNICAL GLOSSARY

- A

The basic unit of measurement for cprgbnt.. Abbrgv.itﬁ,_~'¢

A circuit consistingxof one or more series g%g-parailelf’
paths. Combimation circuits are often called series-
parallel circuits. 1 )

X
. - te

g

An electrical circuit which cont;ins_tt least a; supply, )
load, control, and conductor, All complete electrical

circuits must contain these 4 basic parts., |,

An electronic part.

The part of an electric circuit which forms the péth
through which electricity will flow, Copper wire is an
example of a conductor. ’ | '

The part of n-compiéte;circuit which turns on, turns off,
or routes (directs) electricity through a circuit, A
switch is an example of a control. ‘ - o

The orderly flow of electrons through a circuit. .Cufrentf;
is :easur;d in the basic unit amperes or smps. Letter
symbol: : | | -

-
s

A letter used to.identify a particular type of electronic
component. Example: The letter identification for s
capacitor is C, -

'The device which a circuit is designed to operate.

Common circuit loads are motors, lamps, speskers, heating
elements, etc. -

The basic unit of measureﬁgnt for resistance, Letter

symbolinr

A circuit which contains two or more paths for current
flow, sometimes referred to as a shunt or branch circuit.

The 6pposition that & component or circuit offers to the
flow of electricity. Resistance is measured in the basic
unit ohms. Letter symbol: R

A sketch used to identify an electronic component and
often referred to as 8 graphic symbol,

A circuit which sllows only one path for current flow.
Components connected in series are joined in a line, one
after the other.

The device which provides, or supplies, the electricity
needed for circuit operation. Some examples of supply
devices are batteries, genersators, and solar cells.  The
supply is often referred to as the source.

1Y 117 A 1.?4



A
- . ) Y o I - % - Name: e
'» . o s | e : Date:
LT o ~ Period: _
_ VOLT: The basic unit of measurement for voltage, Abﬁrei. v.
VOLTAGE : A The electrical force or pfdssure which causes electrons

« to move through a circuit. Other terms for voltage are . .

electromotive forée and potential difference. Voltage
is measured in the basic unit volts, Abbyev. E.

.

* FLASHLIGHT

. L)
£

 Push Button

-

oFF |e I0]on=

o
N3dO

r—

| picture

8B Bsr B \PL
_”l ‘_”2‘ .1}3 QP
5|

g

;. -schematic
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. | SCORE: | - Name: - ,
e GRADE: o e —
| . e -~ HéRxSHEET Period: -
) | VOCABULARY - cmrp'ucs -
* “ _ : : | ) , A
Decode the cryptic messages below to identify the electronic tern,
~ EXAMPLE:  ~ | S e
=
EXAMPLE

e e
i 'f“vm.;&’* %

f
N
0 it |

! FMEANE 4,
g ‘*m’/{fﬁ’ "3




| scorer S DR Name :

.'_(;RADE: vt .~ ' Date:
) WORKSHEET - Period:

ELECTRICAL S!MBOLS AND TERMS ' o

A. Draw in the correct schematzc symbol for the follow;ng electron1c
: components, :

-

' 1, Battery:—

'S

© .2, Carbon composition resistor:-

X

3. Disc capacitof:

- 4, Transforper:

. \

5. Silicon gbnfrolled.gpctifier:

6. Incandescent lamp:

- . - )
. L S
.

7. Single pole single throw slide switch:

T~

8. Nedp lamp:

B. Idefitify the follgwing' grapg;c symb015° ‘ ';( ! a
9. . / Cea e e
10, | ]
)
13. e o o 6 o 6 0 o o a
'“‘-\14. | Y
® 15.
16,7 ¢ o o

ER&C

Aruitoxt provided by Eic:




' - - Name:

Date:

.‘f‘ | . Peri d:

C Give the letter designation D. Identify the following letter

.. or abbreviation for the » designations or abbreviations.
following. | R ' | |

7. currént: - 24, “L:
_18; ©hm: _'____' 25, Vi
19, ' ca‘p’acitor:‘ .______ 26, Q: ]

- 20. battery: — 27, D:

.21. switch: 28, A _
22, "_lighﬁ emitting diode:___ 29, E:

23 " resistor: 30, S: _/

Full Tt Provided by ERIC.

ERIC + - Fu-'u7-1o%' |
. - y 138
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WORKSHEET
QUEST ACTIVITY
."lml'r 7"

- ldentify the-;ompohent drawings shown below,

1.
2,

3.

8.
9.
10,
11.,

12.

rwen 139

Naﬁe:'

Date:

Period:

.

_4.[

10,

11. [

12.

3.

2.

S.




L | } . | | _ Name:
- : . o o Date:
| [ . o ~ Period: |
B . INFORMATIONAL HANDOUT" N
' TUE ELECTRICAL TEAM . L

Voltage--.la .
. - Current---l

-Besnstance---k S
1 votage Supplies ' - ' -
:ggcrressure . o |

o . .
P . J\ ) . . & : ' '
: 4 ' o . C | |
_ & , .o .
| ‘ | (‘ mgwr“to flow o . g
| ‘ . —_ through a ‘
. , ] - circuit | |

“ Ve L~

RWANCE opposes

&
. |— the flow of
electyons

Units of Measurement

- Voltage is measured in the basic um.t UOIIS (V)
"Current is measured in the basic unit ﬂmperes (A) ‘

| Resistance is measured in the basic unit Oﬁms | m)

- ERIC " L L1-07-12 1'4”




A . Name:

. ‘ ' - Date:

Period:
_ INFORMATIONAL HANDOUT |

BASIC ELECTRONIC COMPONENTS USED IN PROJECT CONSTRUCTION
UITH SCHEMATIC SYMBOL AND LETTER DESIGNATION

-

N _COM WE
S1ST0 ' A : _ 4
Symbol: Letter Pymbol: Letter Symbol: Letter
. Designation: - Designation: ‘V*V" Designation:
vWA T R VWA R ' R

«47uF . ' . e 20paF |
|ED-| @) |- |

TUSULAR CAPACITQR CERAMIC OR DISC ELECTROLYTIC
‘ CAPACITOR  CAPACITOR
Symbol Letter [Symbol: Letter Symbol: Letter

_ . Designation: | Designation: +,,~ Designation: |
—e T e T e T

C

T

A

XENON FLASHTUBL

. Symbol : Letter ymbol : Letter Symbol : Letter

I

Designation: Designation: Designation:
| :
e i e i . B

_E&Q I L1-u7-13 14 4



Name:

Date:

Period:

« |[Symbol: Letter
. ~ Designation:

L

ELECTRICAL CUTLET

\

JIGHT EMITTING DIODE

INDUCTOR (COIL)

P

: , ‘air core
Symzsl: Letter Bymbol:  Letter
A Designation: Besignation:

 SPEAKER INCANDESCENT LAMP
| Symbol: Letter [Symbol:  Letter |[Symbol: ‘Letter
, . 4,4 — Designation: Designation: Designation:
~[Hl=_ B sk | @ [p

LA f4s



i

4Neme:

| - l | | ‘. , Date:

. ,‘ | - ‘ | ' Period:
| | INFORMATIONAL HANDOUT
REQUIREMENTS “FOR, AND TYPES OF ELECTRICAL CIRCUITS

In order to make a workmg or coﬁplete electrical circu:.t ,You must
have four bes:.c things present in your circuit,

1) The SUPPIY provides ihe electrical energy to the c1rcu1t.
N?/

- 2) The control is uses to turn the circuit on or off.

3) The condUCfor forms the pathway for the. electricity to
flow- through,

,Co.;:per R w2 NE is the most common conductor used in -
. electronic pro;ects. .

)% 'Oﬂd is the device that the cxrcuit will operate.

is an example of a load,

v

rY

Electric circuits can be built in three basic forms,

® ® ®
1) In a SEries C_ITCU"' , the parts are connected one after ~/
the other, In this type of circuit electricity can move in only
one path,

@‘ Electricity - Flows In Only One Path

LI-U7-16 . ' .
1 ' & -



. | | E . Name:

o e | . o Date:.
N ’ B . 2 .

Period:

3 ® o, '
2) APQ['“"E' Circurt | or pranan Circuit allows the
electricity to "split up" and take different Paths through the

| . ~3) A COMbindfion' CirCUH'has ai least one series .and one

Parallel circuit contained within it,

r
!
|
!
!
l
l
!
!
1
|
|

-L

series section
O—

& R

- eun W Qe W e e

r

Parallel section

LI-U7-17 . 1 14

©
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13,
14,
15,
\ua.
17.
1h
19,
20,
21,
22,
- 23,
24,

3.

control
1 ] §

NP
rﬁs1ftance
L

. ¥ } ]
'volts
{ ]

!

T 1
current
I

|} ) |
rﬁsiftgnce

! i 1
b%ttsrx,

i 4 1
lasp

dfodé '
! f

] ¥

)
:gsiftqr

LI |
switch
1 1 1

| 1} ¥
safa§e§

N ] 1 [ ]
tﬁanfiﬁtor

1] 1 ]
cqpagigor

-

TF

ABCD

‘ . . &
(;(\s_vru SULET Period:

LXAM L1.u7

Name ;

Date: ,

——

>
aum
o
O

zo.’;_gregs;igs%gﬁ{:e'_l‘ | .51.

27, b‘:.tt?ry: | . 52,
28.|volt 53,

29, "?‘?‘ : 54,
30.[ampere 55.,

31, 56; A P
32. “ 57, ?'“N\"
33, 58.] 1

34, 59,

35.] | 60,

30, ol.| |
37. 62.

38, 63.

39, 64.

40, 65.

41, 06,

a2.] | 67,

43, 08,

44, 69,

45, 70, |

40, 711

47. 72, _
48. | 73,

49, » 74,

50, 75,

- .

*Show work for problems on back of answer shecet,

* 145
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ANSWER KEY . ‘
UNIT 7 o

. A. CRYPTICS | C. QUEST ACTIVITY ' -
l1. ohm . ) - 1, disc. ¢apacitor -
2. current . 2., fixed resistor
3. ere - ' 3, incandescent lamp
4. schematic 4, silicon controlled rectifier
| 5. slidé switch
6. transformer
.B. ELECTRICAL SYMBOLS AND TERMS 7. capacitor :
' y- 8. variable resistor (POT)
1. -Mi—- 9, transistor N
: 10. toggle switch |
2. s/ \N\N 11. 1line cord

' ; 12. Push Button Sw1tch
3. 6 . -

o 22 o |

5. Pl

o. (@

. 7eo"0~
s

9., diode
10, capacitor (electrolyt:c)

- 1l. transistor (NPN)
12, N.O, Push Button Switch

_13." variable resistor (POT)
- 14, fixed- inductor

15. speaker
ig. light emitting diode
18.
19,
20,
21,
22.
23.
24, inductor
25. ' volt

26, transistor
27. diode/LED

-

o b

28. ampere
.29, voltage

30. switcl

L1-u7-19 116 : £
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STATE ELECTRICITY/ELECTRONICS CUﬁRICULUM GUIDE
' INSTRUCTOR'S GUIDE TO ACCOMPANY LEVEL I UNIT g

| . Jitle of Unit: Resigtors ang. Identification Systems

Time Allocation: 1 week

‘Unit Goal: . | | < v

To develop those Student competencies which will enable Students to
8Yasp the basic theory and application of resistance, and to famili-
arize students with the symbols angd coding systems that are emp loyed
in reference to resistors, '

Unit Objectives: .

The student will pe able to:
1. define the term, Symbol, and unjt of measurement for resistance,

2, nane.two commpn types of resistors and the two Coding systems

the tolerance pPercentage and mathematically Computing the usable
tolerance range, . ‘

~ P ‘ ‘

tvaluation:

. | The student Will demonstrate his/hey Competence in terms of these
measurab Je objectives based n individua] instructors a8cceptable
Periormance criteria which utilize g combination of written, oral,

Instructor References: ;

Electricit One-Seven, Harry Mileaf, Hayden Book Company, Inc., 1976:
Chapter: EIecEricity Two, : -

Electronic and Electrical Fungamentals>Volume 1. Published by C.T.I.
Education Froducts, inc,, 1973, Chapter: 4, . !

Individua] Learning Pro ram In DC Electronics, Heathkit Continuing
- Eaucatxon, Beatﬁ'fompany, 1978, Unit: 3,
Overview: ) .

Unit 8 has gt its main uTrpose the expansion of the student's technica)
Competencies S0 that they wi?l include the means; to identify color coded
resistors, ‘ i _

First, resistance should be defined as the opposition to current flow,
and the instructor should indicate 8lso that all materials contain this
quality. The thought that resistance might be a desired factor should be
€xplored as wel] g5 the traditionallz negative aspect of circuit resistance,

€ next topic should express the i
— to Erovide high resistivity sp o Small package, Types of resistors along
wit Coding Systems, and the concepts of resistor value fccuracy (tolerance)
— 7 should be ex lored in variety of exercises, : ‘
| Note, tﬁat sSome related mathematical skills may have to be reviewed

- U

to Support tolerance Computations,

I1g
LI-Us-1
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Suggested Presentation llints/Methodology:

Follbw the instructional module unit outline as a basic skeleton
for curriculum presentation, however, note the following:

/

. | 1., Students must be made aware of the fact that resistors are
commercially available at electronics stores/dealers in certain
sizes only. - Indicate that other values are special order
devices which will be very expensive to obtain.

¢ 2. In this unit the concept or phrase types of resistors will refer
to the resistor's internal composition (carbon, wire wound, or
film) while the phrase resistor variety is alluding to the
physical style (fixed, adjustable, or variable). When present-

r ing this topic disRIay samples of the components that are

/ available in the shop to help students become more familiar with
their physical properties. :

3. Prior to the class presentation on color code ask students to
memorize the complete color code system. Select students indi-
vidually to recide the colors and the number value,.

4. The concept of resistor tolerance and the method of solving
specific tolerance ranges are difficult for beginning students
to comprehend. Walking the student through some simple problems
will improve their understanding and confidence. A review of
basic mathematical skills such as percentage determination and
decimals can especially as$sist slower students and is
recommended, | :

-

Supplemental Activities and Demonstrations:

1. Make a demonstration display that includes a samplé of resistor
. of various types, color code markings, and physical styles.
~ Cement the parts on a board and label.

2. An informative visual aid can be quickly made by using an old
cardboard container that has a cylinder shape. Insert a long
welding rod through the container and plug the ends. This will

g act as the body of the resistor with pigtails, now paint the
body with one solid color and add various color\bands with
colored tape. i

3, Using a flat piece of cardboard, in the shape of a carbon compo-,

" sition resistor, construct & resistor "mock up" with four see
through pockets on one end. Insert different colored paper in
each pocﬁet to simulate a coded resistor, then hold the display
up so that the class can view and discuss.,

Instructional Module Contents:

‘Unit'Outiine (overhead)

L N

Pre-Post Test (keyed)

Technicﬁi Glossary

Worksheet (vocabulary) - Know Your Definitions

Worksheet - Resistor Color Cghing and Decoding

Quest Activity

Infdymational Handout (The Resistor Color Code)

oo -J 2] v & w [ 8] Pt
.

Unit Module Answer Keys

o LI-uslsz g
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VIII? Resistorgyand fdenfificatioﬁwgistems,

A, Resistors | .
- 1. Types S e

o !} 2. Symbols
”3.' bolor~code systé@
« 4. ARelated math computétions 
B.'Projé;tAConstructiQn
‘ \

\ -
)
]

L  LI-UB-35!
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‘Test Number

| UNIT EXAM .
p n&sxsrons AND IDENTIFICATION SYBTEMS

: "IMPORTANT-

1.
2.

3.

5,

‘The symbol for affi§ed'va1ue'resistor is: -/ - (T-F)

Indicate your responses on the answer sheet only. Fill in o
the box corresponding to the correct answer to each question - = - ¢
there is only one correct answer for each quest:on.

3
- ' : ,

Carbon. composxtxon resistors have their resistance value clearly

printed on the body of the device. For example. "IOOOaﬁIO% (T-F)

rY

A

N1rewound resistors are made *by wfapping epeczal resastance wire'

around a ceramzc core, (T -F)

2,

. ' Orange represents the number "4" in'the resistance color code. (T-F)
- . . \ ‘ - Y ’

LN

' ,, LI
I1f a 100 ohm resistor-has a tolerance of 10%, xts actual value can
be between ‘90 and 110 ohms., (T-F) ) \

Y

Complete the color code chart below for quest1ons 6 through 14 by fill1ng'“
in the missing number or color. . ,

) | COLOR | | .VALUE
- black || O
6. | brown | 2
7o, o 2 .
- , - 8. orange 7 g
4 9, . 7. . -f:;ra o '
10, green SN | :
11. | blue ?
2. | 2 | -
s | 1 8 .
14.;;L_uhite' 1T T .

T



resistors below.

20, _ Third color band

-~

For questions 15 through 17 £find the ohmic values of the color coded

15,
16,
Yellow
G
17. ¥ )
i ] Green . R SR Silver
¢ Blue Orange .

*
L)

For questions 18 through 20 color code the following resistor value:
2700.n+20%
18, First color band

| | - g
19, Second color band : >

LIfUBls)J



. CARBON

COMPOSITION
RESISTOR:

COLOR CODE :

FIXED VALUE
RESISTOR:

OHMIC VALUE:
POTENTIOMETER:

“RESISTOR:

TOLERANCE :

ﬁ#TTAGE RATING:

- _ Name:

Date:

Period:

TECHNICAL GLOSSARY

" The most common type of resistor used in electrénié

devices. It contains carbon as the resistance material,
and uses color bands to indicate its ohmic value.

" The resistor color code uses a system of three or four

color bands, painted around the resistor, to give the
"ohmic value'” of the resistor. Each color in the code
Tepresents a number or percentage value,

A resistor which has only one resistance value, Fixed
resistors can be either carbon composition, wirewound,
or film type,. ’

The ohm rating or value of a resistor,

A type of variable resistor consisting of Tesistance
material and & movable arm., A terminal is attached to
each end of the resistance material and to the movable
.arm. The resistance can be set by adjusting the movable
arm, - - . '

POT

Ar electrical component used to oppose the flow of elec-
tricity through & circuit.’ Resistor values are measured
in the basic unit ohms. Symbol:—\AAA-Letter symbol: R.

The amount by which the actual value of a Tesistor may
vary from its marked value and still be considered good.
Tolerances are usually expressed as a percentage. For
example, the value.of a 1000.nresistor with a 10%
tolerance can vary between 900.n and 1100.n.,

. A measurement of the amount of power that a resistor can

safely handle. Generally, the larger in size the resis-
tor is the more power it can handle. Excessive poWer
will cause a resistor to overheat ‘and burn-up.

Resistance
- in -
153 , ﬂ ’

- LI-U8-6 . \ ; B



S‘CORE . ' ' . ' Name‘:
GRADE [ - ~ Date:
; !l' . o WORKSHEE T Period:

VOCABULARY - KNOW YOUR DEFINITIONS

DeveIOp.'a short definition, hsing your own words, for the .following terms, |
A sketch should be included with your definition when appropriate. .

i. COLOR CODE:

1

2. POTENTIOMETER:

3. RESISTOR:

4. OHMIC VALUE:

L ‘ \

5. CARBON COMPOSITION RESISTOR:

- LI-US-TIS(} )



/SCORE:I Name: "~
GRADE ; Date:
' WORKSHEET Period:®

La

RESISTOR COLOR CODING AND DECODING

Determine tﬁe.resistance value of the following color coded resistors.

\

EXAMPLE : '
First Band Second Band Third Band Fourth Band
yellow violet " Drown silver
4 7 0 +10% '
.- , f’ - - = A, [ 470A+10%
e

L

.First Band Second Band Third Band Fourth Band .
Brown Red Brown None
1. | 1, [Tf—
Yellow Violet Orange ‘Silver
2. 2,
: ' ~
) Orange White - Red Gold
3. ' \ 3.
Blue Gray Black None
4. : . 4,
Green Dlue Yellow Gold
5. : . 5.
Brown Black Red Silver
6. : 6.
Gray Red _Orange Silver
7. i 7.
Brown Gray Creen None -
8.
— 155 |



Name:

’.E>' | Date:

. : i} Period: '

. Complete the color coding of the following resistors by using the systenm
shown below, This system can be used when converting a "number .value”
into a color code equal. ' )

3900.n +5%

=
First Band Second Band Third Bard — Fourth Band
(orange) - (white) "number of zeros" \ "tolerance"
‘ | ) (red) (gold)
EXAMPLE : Ist Band 2nd Band 3rd Band 4th Band '
B. 120N+10% “Brown Brown “Silver B, RED ?’
- . e ——— =
A E——————————— ‘ "
9, 3300.n+5% Orange Orange | Gold 9,
10, 47n+20% Violet  Black None 10,
11, 680Nn+10% Blue Brown Silver '11. i
12, 56000Nn+10% * ' Blue  Orange Silver 12, -
] B , .
¥3. 120000.A+5%  Brown Red | Gold 13.
14, 2500.n+20% Red (A) (B) None 14A,
' | 148,

EXTRA CHALLENGE: Try this one:

15, 820n35% (A (B) 5 (0) (D) 15A. [T
_ 158,
® | ] - 15C. |
o A . 1sD. e~
) S,




- Tscoms - ‘ " Name: :
+ | crase: | - Date:
; ‘l’ o ) WORKSHEET Period:
| QUEST ACTIVITY
! UNIT 8"

© In th:s activity you will be color coding resistors for an ass1gned value
and computing their tolerance ranges. Cut out the puppets on the attached
sheet and use them as the coleor bands for the blank resistors drawn below.
Use colnred pencils to shadé in each puppet.

EXAMPLE :

-A.  Color code a 180.A+10% resistor and determine its tolerance range,

From 198.n°to 1620

" Tolerance range:

-

~ Show work:
. percentage ‘upper limit lower limit
180 180 . 180
~ X .10 + 18 - _18
180 198 162
18.00 :9
¢

l. Color code 3 100.n+20%

resistor and determine its ;ole?ance range.

\

)

Tolerance

range: From to

Show work:

upper limit

percen tﬂg&

lower limit

e et SRR, conep

11_"1
LI- UB 10



Name.:

Date:

Period:

i

.25 Color code a 20005108 resistor and determine 4ts tolerance range,.

\

. 3. Color cbde'n 15000.n+10% resistor and determine its tolerance range.
(e . m—
Tolerance range: From to _
Show work: ’
percentage upper limit . lower limit
4.

Tolerance range:

From

———————

to

———

Show work:

percentage

-“

upper limit

e

limit

‘prer

Color code a 560.n+5% resistor and determine its tolerance range..

\

upper limit

1

Tolerance range: From —
Show work:
) o
percentage lower limit

|

to .

Ay

& phea
'y
el

T 9 remm -



™
}
«¥

)

SPECIAL QUEST:

5. —ttave your teache) assign you an individual resistance value, Color.
code that resistor and compute its tolerance range. |

Resistance value:

Show work: : - Tolerance range: From to
percentage upper limit | lower limit -
» ) |
cur - /

---‘——-“—-“n-—-_-+-—-—_—-——_---— D UR GED ONE CEh G My MEF GNP GEN OE GE I G o

SUDDBBROBRD
 DDBDBRIDOED
UBDBBDARD
B
*  BOBBDBBEDRD

159

- 1IT 1 19




Name:

Date:

Period:

. INFORMATIONAL HANDOQT

THE RESISTOR COLOR CODE

e i i——— —————

¥

‘Carbon compbsition resistors use a system of three or four color bands

painted on the body of the resistor to give its ohmic value,
color represents a number or

system works. '

Color Code Chart:

, ' . First Color f Second Color
‘ Band [

Each

percentage value, Here's how the

Band .

Third Coior.’

Band

Fourth Color
Band

First
Digit

Color
Code

Second
Digit

-

Number.

of Zeros to

Add

“ie

‘Tolerance v

&
Black }
Brown
Redl ~
OrgR e
Ye@gow
Green
Blue .
Violet
Gray
White

-

O NTVABLMN-D
W20 Ui 0=

[

>

WOV ALIN D

O N~

No color 20%
Silver 10%
Gold 5%

- Gold |
= Silver |

| Locating The Color Bands

Start from

-

~ this sidek

| &

First band

(Ist digit)

Second band
(2nd digit)

N

ERIC

Aruitoxt provided by Eic:

lon

IT<lIR=1R

Fourth band -

(tolergnce)

_Third band

(multiplier)



| ‘ Name:

Date:

- . . . Period:

_Using The Color Code: | N

Even though it looks a little difficult, using the color code system is
actuaglylgfetty easy once you have the hang of it; .These are the points tic
remember SR |

1. ' The first color band represents the first digit.
. 2. The segond color band represents the second digit, |
@< 3. The third color bsnd basically tells how many zeros are added to
the first two digits, ‘ )

4. The fourth color band indicates the + tolefance. | .

EXAMPLE :

1)) 5

L | Red = 2
VL Violet = 7
No colgr - Orange = (3)000

: No color = +20%
d,Violet Orange . R N, T )

. . ot ¢ v ’
® ‘ Total Value 27000.n+20%

Bed

. Green = 5
- o Blue = 6
Silver ' . Red = (2)00

Silver = +10§
R = J
—_

Total Value 5600.a 3#10%

" Blue ' I —————Red

NOTES

—

\
Y
.

161
L1-US-14

..'r

|
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had
e

1
.
} | ] [
3! '., ]
1 t 1
il&w l
ycl i 1 1
) ‘ﬁ LB
®
61 ] |
L
violet

i | § -1
1] i 1
grey |

1 [ ]
AT
2n,
47000
——
56000:\.;10
3
red

| S | {
i 1} |
violet

| S | 3
red

tshow work for problems on back of answer sheet.

A ARSWER SHLEET
EXAM LI-US8

FABCD

20.
27.

28
29,

47.
48,
49,
50,

TF

L4

*

1

51.1

52.
53.
54,

55,

56.
57.
58.

59.

60,

ol.
62,
63.

64.

65.
66.
67.
08,
09,

70.1}

i

71.
72.
73.
74.
75,

t1-vs-19 52

‘Name:

A', Date:
/” .
‘Pe;iod:
TF
ABCD

S

70.
77,
78.

85,
, B8O,

-87.
, .88,
89,
av.,
91,
92,
93.
94.
- 95,

906. |

97.
us.
99.
100.

> -+
™

15 .
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ANSWER KEY
" UNIT 8

\]

. " A." KNOW YOUR DEFINITIONS

1. (subjective answer)
2. {subgactive answer)
3. (subjective answer)
4. (subjective answer)
‘S (subjectivg answer)

B. RESISTOR COLOR CODING AND
" DECODING |

1., 1200 +20%
2. 4700011 +10%
3. 35000 +5%
4. 68n +20%
5. 5600000 +5%
6. 1000n +10%
7. 8200Qn +20%
8. 1800000n +20%
90_ red ‘
10, yellow"
11, gray
12. green
i 13, yellox

. 14A, green

@ 148, red

: ‘ Extra challenge
¢+ " 15A. gray
a . 15B, red -0
- -15C, Dbrown

- 15D, gold

L. QUEST ACTIVITY

1. brown, black, brown
80n - jzon
2, rTed, brown, red, silver
1804n - 2200n |
3. brown, green, orange, silver .
135000 - 16500n
4, reen, blue, brown, gold
832 - 5880
5. (subjective answer)

o . ' LI-UB-1§ &
ERIC | 53
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. ~STATE ELECTRICITY/ELECTRONICS CURRICULUM GUIDE
" INSTRUCTOR'S GUILE - TO QCEQMPANY,LEVEL I UNIT #9
| . o 0 w‘.ﬂ " L
Title of Unit: Available Sources of:the Earth's Energy

o

. Time “Allocatioﬁ: 1 wee_k:} . S

C .

s/

o Unit Goa)t . .~ | N S : s

. : '\ A . . - ‘ i
- To impart basigﬁknowIEdge and competencies related to the methods of
producing -or génerating large apounts of electricity, and to assess
which peﬁ?ods sre presently more commercially feasible,

“e
e

Unit Objectives: . "' . ) | | T
The,student will be able to:

[ 4

1. f&entiﬁy the four major sougces of the Earth's energy (geothermal,
fossil fuels} nuclear, and water), and briefly describe their

methods of producing power... - , ’

.2, .state several alternative methods for the generation of electri-
city which are currently being explored. ° ’ ' -

) '3, summarize and discuss the need for conservation in the use or

- consumption of electrical energy. SRR )

¢ , _ *
Evaluation:

. .* . ,.The student will demonstrate his/her competence-in terms of these
ledﬁuraﬁii“ﬁﬁfghtiges based upon individual instructors acceptable

performance criteria, which utilizes a gombination of written, oral, and

laboratory testing procedures. - o _

¥

Instructor References:

Electricity and Electronics Basih. William B. Steinberg'and Walter B; |
~Ford, American Technical Society, 1972. Umit: 16. o

-

Energy Primer, Richard Merrill and Thomas Gage, Dell Publishing Co., 1978,
e ~ ‘ :

‘Industrial Elecfricity: Rex Miller, Chas. A. Bennett Co., 1978. Chapter:

R .

.. Dverview:

. Unit 10 like part of Unit 3 focuses on the fact-that electricity has
become an essential part of our life, therefore it is important to be
sware of the specific methods for producing electrital power in large
quantities, -
. The instructor should first examine the four major or primary sources
: . of the Earth's energy. The examination of these sources, of course, is
of a very general nature, but should include the.future availibility of
power plant fuels and the: basic history of .plant development.
< -.* Next, explain that present demand for power may soon be greater than
. the supply, and to help offset this condition alternative resources and
power plants are being considered, along with general conservation of
existing supplies. . - L S
‘ - Finally, awareness that the new sources will take time to be fullyj”'
. developed and implemented should be brought out through a class discussion.

§

Q

Carus- ©5

‘ A



«Suggested Presedtation_Hints/Methodolqu:

Follow the instructional module unit outline as a basic skeleton
for curriculum presentation, however, note the following:

' . 1. Try not to leave the impression that the major methods of pro-
ducing energy presented in this unit are the only methods; they
are just the most common ones. Explain further that other
% ' methods have potential, yet, are still in the experimental
‘ stage in terms of development. . '
2, When discussing nuclear power plants present some information.
related to potential health hazards from radioactive by products.
Indicate that strontium, cesium, plutonium and tritium can pose
some real problems to human beings. ' : .
3. Although energy demand growth has been slowed recently by higher
prices and conservation, total energy consumption is still
.expected to increase about 50% by 1990 - discuss the implication
of this one statistic. . K
4, Note: Fission - involves the splitting of the nucleas of atoms
& ~such as uranium. Fission - involves joining the nuclei of two
light atoms such as deuterium and tritium. Remember to explain
- - that in both cases the nuclear reaction produces energz!é ‘
5, Introduce new career choices to your class which may exist in
the future in such special energy areas §s solar, geothermal,
wind, and nuclear power. o .

Y

SugﬂTgﬁgntal Activities and Demonstrations:

1. Write or telephone your local gas and electric company for
‘ information related to the g¥neration of power. Many companies
, produce free materials that can be distributed to students that .
will really enhance their knowledge about plant operation and
urpose, .~ _ ,
Eic'ey Mouse and Goofy Explore Ener is a book in comic form
which does an outstanding job 1in relating current energy
information to students. For information about this tomic -
book, write to: ~
. Public Affairs Department
Exxon, U.S5.A.
P.0. Box 2180

Houston, Texds 77001
v - N

A

Instructional Module Contents:

- 1. Unit‘Outline (overhead)
2. Pre-Post Test Keyed

3. Technical Glos;ary

4. NWorksheet (vocabulary) f,Sc;nmbled Word‘Puzzle
5. - Quest Activities

6. -Informational Handout (Sources of'Energy)

7. “Unit Module Answer Keys

t

) _ l L ,
ERIC ﬁ - . LI-UbS




".\X. Availéble Sources of the Earth's Energyu ~
A. Geothermal '

B. :F05311 fué1s | ~
1. Natural gas o ~

2. Crude oil
3. Coal

C. Nuclear

@ ‘ D. Water
 E. Other ,
1. Tidal
2o Wind | -
5.  Soiar . o

4, Methane and bio-gas

5. Muscle power

Y F. Project Construction
ERIC | | |
‘ \ » | u-ug‘sl 6‘“’;



. . \ .
~ ' ’ A Test Number

LI-U9 | . UNIT EXAM .
. ) AVAILABLE SOURCES OF THE EARTH'S ENERGY

&
.. IMPORTANT- :
Indicate your reSponses on the answer sheet only. Fill in
the box corresponding to the correct answer to each questxon -
there is only one correct answer for each quest:on.

1, Of the many sources of energy available, fossil fuel is the most
widely used. (T-F) /
2. Fortunately,«the earth has a large supply of usable energy so we

nged not conserve. (T-F)

!

- 3, Most power plants use steam from heated water to turn s turbine-
generator. (T-F) .

-~

' &, Geothermal energy comes from the constant wave and tidal action of
. : the ocean. '(1-3 o '

5. Solar energy shpplxes both heat and light which can ' be put to work )
waking electrzclty or heating liquids. (T-F) »

MATCHING
Record the letter of the answer which best matches the numbered .term.
" 6, Fossil fuel E.” The force produced by the wave action
. of the ocean,
7. Geothermal power F. The heat produced by atomic fission.
: G. Coal, petroleum, natural gas.
8. Hydro power H., Saving or limiting the use of a
- _ : resource,
9. Tidal power I. Geysers or natursl steam,
| J. Windmills or wind generators.
10, Solar power / K. Energy provided by running or falling
‘ water,
11.  Conservation ' | L. Heat and light provided by the sun.
"12. . Nuclear power

-



Nang:
- | Date:
. | ' Period:

TECHNICAL GLOSSARY

BIO-GAS ; An interesting source of enerfy which has become mofé'
: ¥0pulnr as an inexpensive fue Bio-gas or methane is
ormed when garbage or natural wastes deteriorate and
breakdown. This gas can be trapped and used as a sub-
stitute for natural gas.

COAL: A hard black fossil fuel, made mostly of carbon, which
can be burned to produce heat, Coal has the disadvantage
~that it gives off a sooty or black smoke when burned.

.CONSERVATION: The process of saving or limiting the use of a reSburce,
such as fossil fuels, electrical energy, etc.

CRUDE OIL: Often called getroleum, this material is a dark, thick
y snd slippery liquid type fossil fuel., Crude 0il is .
refined to produce more ussble fuels such as heating oil,
diesel fuel, gasoline, etc. .

FOSSIL FUEL: Fuels such as coal, crude oil, natural gas, and refined

petroleum products (gasoline, diesel oil, and fuel o0il)
. which are burned in order to produce heat,
GEOTHERMAL A source of energy produced when water seeps into the
ENERGY : ~ground, is heated by the Earth"s hot magma core, and

then rises to the surface as steam, Geysers, steam vents,
and fumaroles are examples of geothermal activity.’

MUSCLE POWER: The oldest form of power, in which human muscles or an
animals muscles are wmsed to do work.

NATURAL GAS: A type of fossil fuel which is in the form gf 8 vapor or
gas. Natural gas is usually found along with petroleum
or crude oil. The gas cannot be seen, but it does have
an odor. When burned, it nakes L clean, hot fire.

NUCLEAR ENERGY: A modern source of energy which uses the atomic principles
of fission (the breaking of the atom) to produce tremen-
dous amounts of heat. Nuclesar energy is safe if handled
properly. Just one Bound of nuclear fuel (uranzum) has
as much energy as 3,000 tons of coal,

SOLAR ENERGY: The clean, mnonpolluting energy available from the sun or
: the sunbeam, Modern developments in solar energy have
lead to more efficient solar collectors and heating units.

TIDAL POWER: The energy available from the constant tide or wave
. action of the ocean.

A Y
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Name:

. o 'Date:ﬁ

-

, Period:
.. WATER POWER: The energy provided by runninﬁ or £u11ing water. Water
| ) ’ power is also referred to as hydro energy. |

WIND POWER: - Usmg the force of the wind to supply power for such
| . jobs as turn;ng a windmill or turbine,
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SCORE:
GRADE :

WORKSHEET

Name:
Date:

Period:

VOCABULARY - SCRAMBLED WORD PUZZLE

Unscramble the letters below to uncover the electrqni; terms.,

EXAMPLE :

A. GERYEN

1. AOLC

2. SOSLIF "EFLU

3. DUREC - ILO

4. ADLRS ﬁgscay
S. IADLT  EORPW

6. TAANLUR Agg
7. NOSERATVONCI

8. THEMGOREAL  GNEEYR
9. RATWE  WOPER
10. CLEARNU  ERGENY
11. CLUESM  ERPOW
12, LOPTREEMU

6. [

7.

- 10.

11.

12,

ENERGY

*




- Name:
| Date:
NORKSHEET Period:
QUEST ACTIVITY
wir ot

To generate and distribute the electricity used in our homes and busin€§}E§?“
power companys must follow a process that has a numbbnr of steps. Below

you will find a set of boxes arranged in order or sequence from start

to end. Your task will be to arrange the puppets, found on page two, in B
proper order tgo show steps used in making electricity. You can use colored "
pencils to shade in the puppets and to make your work look sharp. o

Aruitoxt provided by Eic:

ERIC .
. | 1>
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Dﬁte:
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S PUPPETS

. j | | " | . J . 'Pe__riod: - -

|

NATURAL OAS

TRANSMISSION LINES

GENERATING PLANT

. . ) ‘ :
<

| )
NUCLEAR . on k
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Name:

o . L Date: -
., . - - " Period:

INFORMATIONAL HANDOUT
~ SOURCES OF ERERGY

X

o GEOTHERMA,I.

The energy available from geysers or

‘ ‘\ [’ natural steam vents can be harnessed to
- N\ /5 -~ , do work such as turning a turbine,
[ AP ‘ California has the worlds largest |

geothermal generating plant, which uses
200 wells that bring up natural steam
from as far as 10,000 feet below the
earths surface to turn 12 turbine
generaytorshy ) ' '

,

COAL CRUDE  OIL NATURAL OAS

The burning of fossil fuels to release energy is /f0day the largest single
source of natural energy. Fossil fuels are formed from decayed remains

of ancient animals and plants, These remains have been squeezed and | .
formed by the earth’s pressures for many.thousands of years to form coal,
crude oil, and nagural gas. Thesg materials must be mined and carefully
removed from the &arth, Fossil fuels are then burned to release heat

which is used to heat water and make steam. The steam is then used to

turn a turbine - generator, ( J . r | -

- NUCLEAR Atomic i'eactors, which can release the

o ° | vast amounts of energy trapped within
the small atom, can be used a&s a ‘
relatively safe form of energy. As
atoms are split in a process called
fissiori, high heats are generated. This

o heat is used to hesat water and produce
. stuml;_i The steam is then used to turn
a turbine - generator.
WATER~- HYDRO o .
: The force produced by falling or running
‘ water can be harnessed and used to turn
8 turbine. Water power or hydro energy

is an old source of natural power; water
wheels were commonly used to operate

!
!
!
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" Name:

Date: = | .

. - V ‘ ‘ : ' l‘ ‘ - - ‘ | T
. : | o ' Period: ‘

factories and machinery. Several states,
especially California, count heavily on
water power to generate electrjcity.

The constant wave and tide action of thé

i - ) - 'x, : ‘ . ocean is being studied as a future o
v/ R, , source of energy. Special wave action 7
a ‘ ¢ generators have been designed to produce
- ‘ P electricity using tidal power,

. / .
Wind energy may some day become an
important and practical source of energy.
Today wind energy can be used ®0 turn

blades such as on a qindmill.

R |

The light and heat produced by the sun
can be used in several ways to provide
energy. One system which is becoming
very popular is solar heating, where

sun rays are gathered and used to heat
"water for home and pool heating. The ..
suns light energy can be focused on
solar cells to produce electricity., By
some forecasts, in the year 2020 solar
energy will make an important comtri-
bution to our energy supply.

The oldest form of energy where human
or animal muscles are used to do work,
The ancient civilizations' used muscle
power exclusively to accomplish such
fantastic things as the pyramids of
Egypt, the Acropolis in Greece, and the
Colosseum of Rome,




: Name: _
SCORE ¢ .
. . Date:
GRADE: - ' ‘ ' ‘
Py | ARSWER SHEET ~ Period:
T F&, | Y F_h)uw LI-U9 T F
ABC D ABCD ABCD
1. ) 20.] s 4|
. 2. 27, 52,
5. I 28. 53, 1
4. 29, 54.
s. I 30. : 55. _
. |G 31, 56, |
7. {1 .32, 57. ,
5. K| 33, 58, _
9. |E 34, 59,
10, {L} 35. 60,
..“. H 30. ol.
12, |F T 37, 62.
13, 38, 63.
14, 39, W, 3
.15, a0. 65,
16, a1, 66. _
17. -+ 42, 7.
18. 43, - 08,
19, 44. 09.
20, 45, 70;
21, 40, 7.
22, 47, 72.1 ]
23, 48, 73.
24, 49, 74.T
o 50, 75.

*Show work for problems on back of answer shcet.

= S

N

>

o™

70,

59 &
- 90,

91,

92.

93,

100,

'L‘.



_ . ANSWER KEY
% . URIT-9

@) A SCRAMBLED WORD PUZILE

1. coal | : -
2. fossil fuel | -
3. crude oil , ‘
- 4. solar energy =
5. tidal power S
6. 'natural gas
7. conservation ,
8. geothermal- energy
- 9. witer power - '
- 10.. nuclear energy
1l. 'muscle pover
12, petroleum

<

¥ o)
B. QUEST ACTIVITY
(subjeétive evaluation)
{
Q , " - . , | - e
CERIC e . azeusad U7
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FINAL REPORT
‘.'\\ S | - A .
ELECTRICITY/ELECTRONICS CURRICULUM GUIDE - PHASE II
* (Instructional Modules for Levels ], 11, IIT) -
N EAST SIDE UNION HIGH SCHOOL DISTRICT
B - - - Keith Bush, Project Director
| ~ Project Number 43-69427-3-8-244 .
- Project Approval Dates: Jinuary, 1978 - June 30, 1979
<

*The activity which is the subject of this yeport was supported

in whole or in part by the U.S. Office of Education, Department
of Health, Education and Welfare. Howeyer, the opinions
expressed herein do not necessarily reflect the position or policy
of the U.S. Office of Education, and no official endorsement by
the U.S. Office of Education should be inferred. ™ -
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B-"f.--"’-"';!:'j--; ------ Level II Instructional Module
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" REVIEW OF Acrwrruss CONDUCTED DURING THE, PROJECT

The project was conducted under the direction of the East Side Union H1gh -
. School District, Frank Fiscalini, Supenntendent, with aid and assistance
. : .. of the Bureau of Industrial Education. District personnel directly respons-
: ~ ible for completjon of the project were: .
¥ 1. Career Services Administrator - Clarence Moomau
2. Industrial Education - Keith Bush, Project Director -
- 3. Robert Lillo, Project Coordinator ,
4, Nick Sofﬁotto, Project Staff Leader

;

All budgetary matters were conductéd through the District's bﬁsmess
office, using standard district and state procedures. -

" The Project Director made the necessary arrangements for runnmg the
project, which incll‘xded -
1 Budgetmg
. 2. Personnel hiring - every attempt was made to maintam
- an ethnic and sex balance commensurate with the distnct
3. Contracts for consultants
4. Procuremenyg of supplies and materials ° '
5. The project office and resource library used in Phase I,
of State Curriculum. Guide for EleCtricity/%lectromcs
was utﬂized

Learning Module Development: (Activiues for Objectlve 3.1)

. | 1. The project staff reviewed task and/or competencies
. established in Phase I of the State Curnculum Guide
’ for Electricity/Electronics »
2. Reyiewed technical literature
‘3. Analyzed school district questionnaires completed during
. | | . Phase I. Related input which aided in the establishment
| *. . of the criteria for learning module content and scope ‘
L 4. Developed individual worksheet models for each sectmn

| of learning modules. .

’Learmng Module Development: (Activmes for Objectives 3.2,3.3,3.4)* )

5. Consulted with specmhsts inghe areas of readmg,
J/ special educatien, sex equity, to aid in the development
of the learming module and their format

'

{

{

§

|

il . *See timeline atmached, page 3. \ |

s . ) //
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6, Determined learning module titles, and coordinated th

| with existing level outlines per State Curriculum Guide

— o for Electricity/Electronics. | o

o ) +”7.- Developed content of each learning module that was

based upon researched needs. .

8. Upon completion of each learning module, drafts were
reviewed by staff, designated specialists, and state
personnel. After corrections and/or revisions were

- made, modules were sent to reproduction, '

9. Worked on the learning madules, working predetermined-
hours each day, outside of district contract hours,
utilizing consultant, vacations, weekends and summer
(1978) for concentrated efforts. .

Personalized Instructor Inservice (Activities for Objectives 3. 5%, 3.6)

. /—T The Project Staff developed instruction sheets showing the
' i* recommended procedursl steps for use, adoption or -~
. . adaptation of Phase 1 and II. The Staff also developed
' visual and support materials that illustrated how the guide
and modules are intended to be used. Flyers for pub-
licizing were also developed. -
-2. Copies of instruction sheets, fliers, modules, State
* Curriculum Guide for Electricity/Electronics were
‘- ‘ reproduced for dissemination during each of the regional
: personalized instruction inservices, |

(Activities for Objectives 3.7,3.8,3.9)* "

3. The Profect Director, with the assistance of the State .
' Industrial Education personnel, designated locations and
made necessary arrangements for personalized instruction
_insérvice meetings in each of the 3 state regions. Fliers .
, were mailed out with adequate lead time so as to inform
- all necessary persofnel to be involved. Every attempt was
‘made to locate each inservice in an agcessible area at a '
time that was available to teachers. Inservices wtre held .
at California State University at'Los Angeles, Mt. Pleasant
High School, San Jose and Woodruff RO. C., Stockton,
California. Each personalized instruction inservice pre-
sentation included: ’ ,

{’ S *See timeline, ’attached; pagé 3.
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1 4

1. Introduction

2. Background (history)
3. Use of State Curriculum Guide for Electricity/Electronics
4, Use of Modules v L
. 5. Advantages of articulation, ett.
. 6. Procedures for procurement of (3 and 4)

- 7. Evaluation
4. (A ctivities for Objective 3. 10)

After the completion of the three regional inservices, 100
_ copies of the State Curriculum Guide for Electricity/Electronics
PR Phase II Instructional Learning Modules were shipped to the
appropriate state office for dissemination. |

.~

5. (Activities for Objective 3.11) | u J

Evaluations were completed by participants in the three
. regional inservices. Copies of each evaluation were sent
. to the Industrial and Health Program Manager with the
Quarterly Report., . ~ ‘

i A
_PROJECT TIMELINE
1978 : ’ " 1919
Jan. Feb. | Mar. Apr. May {June Puly 1 Aug, !Sept, oct. |Nov. | Dec. Dan. |Feb, {Mar. |Apr. {May [June
Objec- ' : K
_tive | 8,1 ' . L/ ‘ ’\/
= Objettive 8,2 . .
) Objective 8.3 | - | - ’
- v r Objective 3.4
" Objective
s.5
: | , | Objective 3.8 3
_ . : Objective
3.7-3.9
A - Ovi.
. 3. 10
: -  —
. k ! ovs.
; , ') . 3.1
“ P s -
! : )
i
- ﬂ; 1 (.
BO

.+ v ————— g —— ¢ L= g vt vty g m— e
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RES'I_'ATEMENT OF PROJECT - OBJECTIVES AND ANTICIPATED OUTCOMES

3.1

oD

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

By April 1, 1978, each learning module format will be developed
upon needs, tasks and competencies identified in the State
Curriculum Guide for Electgjcity/Electronics.

By June 1, 1978, staff will develop, for statewide dissemination,
twenty Instructional Modules for Level 1 (grades 7-8) of the
State Curriculum Guide for Electricity/Electronics.

By December 1, 1978, the project staff will develop, for
statewide dissemination, twenty-four Instructional Modules
for Level 1I (grade 9) of the State Curriculum Guide for
Electricity/Electronics.

By May 1, 1979, the project staff will develop, for statewide
dissemination, sixteen Instructional Modules for Level 111
(grade 10) of the State Curriculum Guide for Electricity/Electronics.

By May 1, 1979, the project staff will have developed an organized
plan for the implementation of the regional inservices.

By June 1, 1979, the project staff will have supplied copies, of
the State Curriculum Guide for Electricity/Electronics for

* Instructional Modules for use and evaluation at each of the

regional inservices.

)

By Juné 1, 1979, designated staff members will have conducted
three regional inservices within the State of California, one each in
coastal, central and southern regions. : '

By June 1, 1979, the project staff will have conducted inservices’
on the use, application, and availability of the State Curriculum
Guide for Electricity /Electronics and its Instructional Modules.

By June 1, 1979, designated project staff members will have,
during regional inservices, recommended the adoption or
adaptation of the State Curriculum Guide for Electricity/
Electronics ard its Instructional Modules as a means of
equalizing educational opportunities for students in the
Electricity/Electronics field. —

By June 1, 1979, the project staff will providé- 100 copies of
each Instructional Module to the State Dissemination Center.

4
19
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RESTATEME OF PROJECT - OBJECTIVES AND ANTICIPATED OUTCOMES
- (Cont'd. ) _

3.11 _ By June 30, 1979, the Learning Modules and inservice of these
modules will be evaluated by inservice participants and follow-
up by State staff, annually, regarding effective implementation.

/
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DETAIL THE ACTUAL OUTCOMES AND THE MANNER BY WHICH THESE
OUTCOMESWERE MEASURED ' ~ —

!

Outcome: Learning module format was developed on schedule.

Each leaming module reflected the needs, tasks and competencies
identified in the State Curriculum Guide for Electricity/Electronics.
Evaluation/Measurement: Learning modules were developed prior
to the stated completion date of April 1, 1978. - R

f

Objective 2.

. Outcome: Twenty Instructional Modules for Level I (grades 7-8)
were developed. Actually, two were developed - a Level I-A,
nine-week model and a Level 1-B, an eighteen-week model. One
hundred copies of each were sent to the State for dissemination,
per request from regional inservices. * | -
‘Evaluation/Measurement: 1. Learning Modules were developed
and submitted to the Project Director for reproduction, prior to
the completion of the project. 2. Recipients of leaming modules
are using developed materials. ' IR

" Objective 3.

Outcome: Twenty-four Instructional Modules for Level II (grade 9)
were developed. One hundred copies were sent to the State for
dissemination pef request from regional inservices. ** S
Evaluation/Measurement: ‘1. Learning Modules were developed and
submitted to the Project Director for reproduction prior to'the
completion of project. 2. Recipients of the Learning Modules are
using developed materials. . {

ﬁ

Objective 4.

Outcome: Sixteen Instruetional Modules for Level 111 (grade 10) .
., were developed, and submitted to the Project Director for repro- -
duction prior to the completion of the project. - Over 127 copies
were disseminated during the mre%:'egimal inservices. Additional’
-copies, to-meet dier requests are being run by the State Department
of Education.*** . |

'Evaluation/Measurement: 1. Learning Modules were’developed and
submitted to the Project Director for reprodugtion prior to the
completion of the project. 2. Recipients of Learning Modules are
using developed materials. 3. Evaluation forms were filled out at
each of the three regional inservices. ****

+  See'Appendix A (Level I - A and B) »++ See Appendix C (Level III)
**%xGSee A%)endix D (Evaluations
e
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DETAIL THE ACTUAL OUTCOMES AND THE MANNER BY WHICH THESE
OUTCOMES WERE MEASURED (Cont'd.) | , —

)

Objective 5.

Outcome: Regibnal inservices. were held at California State University
- at Los Angel Woodruff R. O. C. Center in Stockton, California, and
at Mt. Pleasant High School in San Jose, California. All were well
attended and evaluations were very positive.* v ’
Evaluation/Measurement: See attached evaluation of participams
at each of the inservices. Project staff had to rely on hosts for .
inservice accommodations. ‘Locations seemed to be good; attendance |
'was high. | c | _

Objective 6.

Outcome: Level 11l Learning Modules were printed and used as ‘
sample for the three regional inservices. FPhasel Curriculum Guides
are being run and disseminated by the State. The Phase I Curriculum
Guide and the Learning Modules were reviewed and explained during
each of the inservices. |
Evaluation/Measurement: See attached evaluations from participants
at each of the inservices.

Objective 7.

Outcome: Inservices were held in-Los Angeles, Stockton, and |

. Ban Jose, CA. Attached are copies of the information brochure apd
agenda. Meéetings were well attended. ** : : -
Evaltation/Measurement: See attached evaluation forms.

Objective 8.

Outcome: See Outcomes 5, 6, 7.
EvaluagonAleasurement: See attached evaluation forms.

Objective 9.

Outcome:: ¢ prime goal of this project is the adoption or adaptation
of any or all of the developed materials.”

Evaluation/Measurement: This goal was stressed during each inservice
by-the presentors and staff. -

* See Appendix D (Evaluations from Regionél Inservices)
- #sSee Appendix ‘E (Information Brochure and A genda)
S , ,
- . . 1 i . .. " -
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DETAIL THE ACTUAL OUTCOMES AND THE MANNER BY WHICH THESE
OUTCOMES WERE MEASURED (Cont'd.) |

Objective 10.

Outcome: One hundred copies of Level I and Level 1l were sent

to the State for dissemination, Level Il was disseminated by the
Project staff during the three regional inservices.
Evaluation/Measurement: One hundred copies of Level I andIl ™
were delivered to the State Department of Education for dissemi-
nation by the Project Director. '

- ! /
Objective 11.

\

" Outcome: Participants filled out an evaluation form, which covered
the items on the inservice agenda. ‘
Evaluation/Measurement: See attached inservice evaluation forms.* -
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DESCRIBE THE DIFFERENCE BETWEEN ANTICIPATED OUTCOMES AND

THOSE DESCRIBED IN THE PRO] 1V N
- ANY DIFFERENCES. .
T :
Objective 1.

\  Anticipated outcome met. No deviation from stated cbjective.

\
. Objective 2.

Objective 4.

Anticipated outcome met. Level I was printed in two forms, Level 1-A
(9-week program) and Level 1-B (18-week program). Level 1-B is
Level 1-A plus an additional nine weeks. The reasons for the A-B
format was to save duplication during dissemination. -

Objective 3.

Anticipated outcome met. No deviation from stated objective.

Anticipated outcome met, No deviation from stated objective.

Objective 5.
‘Anticipated outcome met. No deviation from stated objective.

Objective 6.

Level III was used as a sample and a copy was given to each inservice”
participant. Level I, II, and Phase I curriculum material were made
available to participants with an order form. These materials are
now with the State Department of Education for dissemination.

Level 11l was de;v)éloped first, to save time in the development of
Levels I and Il |

Objective 7.

-

Anticpated outcome surpassed. Last inservice was on June 2, 1979,
More participants attended than pre-registered at each of the inservices.
The period of time happened to correspond with the gasoline shortage. .

Objective 8.

. L3

Anticpated outcome met/sprpassed, because of the increased number
of participants. (see attached inservice agendas.)*

* Seé Appendix F (Inservice Agenda)

- 9- [ 9y



FINAL REPORT .
PROJECT NUMBER 43-69427-3 8-244

DESCRIBE THE DIFFERENCE BETWEEN ANTICIPATED OUTCOMES AND

l D

H
ANY DIFFERENCES (Cont'd.)

Objective 9.

| Obj ective 10.

Anticipated outcome met. (See actual and anticipated.outcomes 5,6, 7. ).

[

Aﬂncpated outcome met.,

Objective 11.

Anticipated outcome met. (See participant evaluation attachments. )*

* See Appendix D (Evaluations from Regional Inservices) =
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FOR CURRICULUM DEVELOPMENT PRO[%CI‘ S DESCRIBE HOW THE
PROJ LL ULT IN ROV A UES

ORC ‘MATERIALS 7

The Electricity/Elec ics Curriculum Guide Phase I (Instructional
Modiles for Levels I, A1, III) has dealt with the development and use of
instructional modiles for use in the classroom as a vehicle to imple-
ment the articulated, competency-based curriculum outlines presented -
in the Electricity/Electronics Curriculum Guide (Phase I). '

Educators, using these competency-based modules, can adapt or adopt -
these modules to any existing or new program without major cost ~
expenditures. These modules, as presented during the three regional
inservices, hopefully will act as a catalyst for educators who desire -

‘a revision or restructuring of their Electricity/Electronics curriuclum,
The module development provides for teacher-based modification refated
to methodology, instructional resources, textbooks, egquipment, labora-'
tory systems, etc, Each instructional module contains the following: .

'Goals and Objectives (unit)

Cutline . ‘

Pre-post Test (keyed)

Instruction references

Suggested Methodology
Demonstrations and Quest Activities
Student Handouts - Informational
Vocabulary Enrichment List
Stident Worksheets ‘ - |
Related Instructional Activities and Graphical Illustration.'

.h?’-‘

S .

-

BowNouew

It is hoped‘that the Curriculum Guide and its Modules will be a measure
of equalizing educational opportunities for students in the Electricity/
Electronics programs throughout the State. -«
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'..-:COMPLETED PARTICIPANT SUMMARY FORM

777 Amached are copies of the forms_ ﬂlledout by the participants 0 | .
L ﬁf the thyee regmnal inservxces. (See Request Forms frqn Regional Co '
S .Inservices)* o L '
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FINAL REPORT -
PROJEGT NUMBER 43-69427-3-8-244

DESCRIBE EXTENT OF DISSEMINATION OF PROJECT PRODUCTS

‘AND/OR SERVICES

"Each partiéipaht'bf each of the three regional inservices was given a

copy of the Level III and an order form to request Level I, Level 11
and Pl;ase' I materials. These materials were forwarded to the State
Department of Education for dissemination upon completion of repro-

“duction. Other individuals were exposed to the project materials through

California Industrial Education Assogiation Section and State conferences.

E Some individuals were exposed through a State Department of Education

project titled "Hdustrial Education Delivery System" which was contractéd
through Orange Unified School District. Information was also sent out, in
publications of the California;Coungil of Electronics Instructors Newsletters,

‘and California Industrial EducationtNews.
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FINAL REPORT v
PROJECT NUMBER 43-69427-3-8-244

DESCRIBE ANY FOLLOW-UP ACTIVITIES AND GIVE DATE INFORMATION

CAN BE EXPECTED ~_ { :

\,
\
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Project Objective 11 calls for the State Department of Education staff to
follow -up, regarding effective implementation. Other activities that will
check the, effectiveness ‘of material in the field will be through the
(Demonstration) Site project. - » —_— ,
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FINAL REPORT * o
PROJECT NUMBER 43-69427-3-8-244

 DESCRIBE INTERNAL ACTIVITIES CARRIED OUT’

1In addition to the "Activities Conducted During the Project”, we established
a project office and resource center at the school of the project coordinator,
A part-time secretary and technical illustrator were used to supplement

~ the consultants who worked with the project coordinator in the development
of the modules. . - - |

Maintenance of an active working advisory committee is very important.

The East Side Union High School District Industrial Education Department
maintains* Special Interest Groups which meet monthly. These groups

were helpful in the overall production of the project. Many of these teathers
worked as consultants on various parts of the project. '

- * Sée Appendix H (Industrial Education Special Interest Groups [S.1.G.],
t Side Union High School District) '
( .
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STATE ANY OBSERVATIONS THAT MIGHT BE HELPFUL TO OTHERS
CONSIDERED FOR SUCH A FRGLEET" ‘

. . Sﬁi)pon services from State were very helpful. " Constant communication
o is very important. . - a ‘ ,

- . Maintain an active advisory committee and make sure you have the
key person at participating firm who can make decisions and/or
supply help needed to complete the'project. Do not prostitute the
committee with requests for jobs, materials, etc. - when they were

.asked to serve in an advisory capacity. ‘

_*  MaKe sure the core working staff has adequate working conditions
that support and/or facilitate their work. (i.e., files, reproductions
¢ of materials, etc.)

. Mdm a contract for éoxisult_ants and other workers so they are paid
by the completion of units or tasks rather than by the hours. Set
deadlines and /‘iollow them. - Co
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INDUSTRIAL EDUCATION SPECIA L INTEREST GROUPS .(S. 1.G.)

. ‘These are subject field committees composed of teachers spending the
. majority of their time in a specific area of the Industrial Education field. (i.e.,
o . woodworking, metals, etc.) and is chaired by the Special Interest Group Leader.
The Special Interest Groups meet monthly and are a subcommittee working ander
the Subject Coordination Committee (I.E.C.C.). : "

' General Functions of the Spe'cial Interest Groups:

- -~

1. To study and review the curriculum in their respective areas, -
assure continuity-and make recommended changes which are necessary.

- 2. Share educational and othei:"expertise, experiences, techniques, and
P technical knowledge with other S.1.G. members. | '

/

3. Cooperatively develop new xhaterials for district curriculum book.

4, Study and share new trends related to the gp,ecific’Si:’ecial Interest
Group. ’ . S -

- .

5. Study and share new trerids in career opPortunities related to the ,
spe ¢ific interest group. o C(

* §. Review and recommend to I.E.C.C. new text and supplementary
. textbooks respective to each area. -

7. Coordinate and compile yearly district reproduction requests.

8. Review and recommend policies and procedures that may be pertinent
to the Special Interest Group. ‘ : r

*

9. Coordinate purchasing procedures.
10, Cooperatively develop and recommend proposals which may merit support
under federal, state, district or private programs and develop information necessary
to make applications for financial support of said projects which have the approval of
the Industrial Education Curriculum Committee. / ‘
. 11. Review énd recommend summer curriculum deyvelopment related to the
Special Interest Group. ' -

i
/
/
/

12. Make recommendations on other appropriate matters.

|

|

|

~ 13.- Work on special tasks as assigned by Subject Area Coordi.ng’for, Special G
Interest Group lLeader, or as directed by group. i

/
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plan and conduct monthly S.1.G. meetings. o . s

| SPECIAL INTEREST GROUP LEADER. (S I.G. LEADER)

Specifal Interest Group Leader is appomted by and. woxks with Subject

- Area Coordinator angd strives to improve and maintain instruction for his /her Spécial |

Interest Group. The S.1.G. Leader is usually not a department chairperson, but
does represent his/her group at the monthly I.ndustrial Educa.t;on Coordmating :
Committee meetings (I.E.C.C. ) - .
Du’ues smd Responsibilities~' T o I , | o
1. Acts as an expert resource person for the Special Interest Group.

2. Represents theu' group at the Induatnal Educatibn Coordinating
Committee meeﬁngs.

3. Works with Subject Area Coordmator and Special Interest Group to

L.

4, Develops a@endas and mmutes for ead1 méeting
5. Assists teachers when feas-ible. . ; ' |
6. Aqts as réégﬁrce person for teachers in group. L r

7. Helps coordinate and compile district yearly reprodut:tion requests

| for their area.

8. Coordinates annual purchasing procedure.
9. As area specialxst the S.1.G. Leader may upon request work with

Subject Area Coordinator to: give reports, review purchasing and any other items
that may arisé. | , @
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~ CURRICULUM
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" INSTRUCTIONAL MODULES
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. 'AGENDA - INSERVICE WORKSHOP '

 REGIONAL C | L o |
WORKSHOPS: © May 5, Los Angeles - May 12, Stockton - June 2 San Jose

PRESENTERS: - Robert Lille - Project Cprricﬁlum,Coordinator
- = . . Nick Soffiotto - Project Staff Leader -

WORKSIIOP =~ . . e - o
: ~ To review, evaluate, and disseminate the Level III
~ Y ¢ ‘Instryctional Modules in order to facilitate immediate
utilization by the classroom instructor. Modules

* correspond to the existing California State Curriculum

y | . Outlines Grade Levels 7-10, and each learninﬁ‘modulc'
B : contains all of the program materials in an innovative
o format. ' ' '
PRESENTATION N B
OUTLINE: " I. Introduction (general)
- A. Presenter Background
O "B, Project Background (needs assessmeqﬁ) 3
B 4 o i : . \
II' Project Purpose Phase I = C o

. » S ‘A. "Competency-based curricul B :
' L B. .Easy to adapt or adopt to existing programs
- C. Teacher flexibility is not ignored

4 D. Topics include "state of the art" technology
A E. Development of the subject matter topics in
. . "outline form to act as a guide for . ,
’ | “instyructor at grade. levels 7-14, '

.~ F. Indlstry actively participated in the creation
B of these outlines, ' |
G. Format and development of Phase I guide .
K H., Additional resource data included - textbooks
. ‘ and support systems : - | ST
III. Project Purpose Phase Il -
' ' A. Development of 63 instructional modules-based
" upon Level I, I1, and III outlines :
B. »Piscuss and demonstrate the basic content of
each instructional module. - :
- 1, Goals and objectives (umit)
2., Outline (unit) )
3, ‘Pre-Post Test (keyed) .-
4, Instructor References
5. Suggested Methodology .
6. Demonstrations and Quest Activities
7. Student Handouts-Informational
‘8. -Vocabulary Enrichment List )
9., Student Worksheets _ '
10. Related Instructional Activities and
\\( Graphical Illustrations |
C. Module listings Phase II - what is available
| D, -Dissemnation of. Phase II, Level III instructional
’ | modules
/o a E. Review of modules and sharing of ideas

1]

IV. Closing Statements k

: A. .Implementation _

N B. Availability/Contacts] "l

1 ERIC L C. Questions :

| — . ‘ D. Forms - Fill out ‘and submit




Unit
-Unit

Unit

Unit

Unit
Unit
Unit
Unit
Unit

Unit

11

‘ 11

1V

v

Vi
VII
VIll
1X

Understanding Electricity

- Methods to Cenerate Electricity,

MODULE LI STING

‘Curriculum Guide Phase 11
\'LeVel 1 Instruct;oﬂal'Modules*"
Orientationl' ' . (9 week course)

Safety | x ' v . =

Wiring Tools énd Wire
Soldering |
Magnétiém and Elegfr;magnetism

Circuits, Symbois, and Compénent Identifiéafion

Resistors-and Identification Systems

Available &ources of the Earth' &.Lnergy

A

XXXXXXXXXXXXkXXXXXXXXXXkaXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXﬁﬂkXXXXXXXXXX

Unit

Unit -

1Unit
Unit

Unit

> Unit
Unit
. Unit
Unit
Unif

Unit

Unit.

- ‘Instructlonal ‘Module contents are coordinated with the California
Industrial Education Electricity/Electronics Curriculum Guide,

0
1
11
111
1V

Vi
VII
VIII
IX
X
XI

Orientation : . . (18 week course)
Underst?nding Electricity

Safety , - 3

Methods to Generﬁte Electriecity

wf;gng Tools and Wire

Soldering -

Magnetisﬁ and Llectromagnetism \

Circuit, Symbols, and Component Identification
Resistors and Identification System{

Small Applisnce Repair -

Available Sources of the Earth's Energy .
Exploring Oécupations " . ’ N

!

FRIC Tevel I, curriculum outlines, 2(jn-

»”



o MODULE LISTING

Currzculum Gu;de Phase II

) Level 11 Instzuct1onal Modules* .; N : )
Unit -0 Orientation ‘ | \ | |
. Unit I Intr&duction to the World of Electricity )
_j Unit ~  II Electrical Safety . | /,, - P
'Uhit - II1 H1stor1ca1 Development of Electr1c1ty -
Unit - IV. Basic Electrical Skills - ' ~ _ ; ég>:
) Unit v Magngtisﬁ - ‘ | '
Unit VI Nature'of Eléctricity "o
J ux;it VII - Methods of Producing Electricity A _ )

Unit  VI1l The Flow of Electricity Through Cohductors and Insulators

Unit IX The Electrical Tean
prf y X The Language and' bymbols of Electricity
Unit .XI ComSonents, Switches, qu ClTCUitS . E
Unit XII 'Resistance and Resistors f

‘ Unit XIIIf‘Elecxfic Lamps and Heating Devices . -

. Unit XIV"Electroﬁégnetism\ N\

Unit XV DC and AC Eiectfi;ity | 7
“Unit. XVI Motor$ and Generators

Unét XVII . Low Voltdge Circuit Wiring of.SigPal Devices

' Unit XVII1 Circuit Prot&ction Devices

Unit XIX llouse Wiring .
Unit” XX Introduction to Llectronic Math Fundamentals o -
;,Unii ) i%} Communication Systems } - -
<~ Unit XXI1 .Expldrihg Occupations in Clectricity and Electronics

Unit XXILXI Your Future inuﬁlectricity and Electronics

sInstructional Module contents are coordinated with the California
- Industrial Education Electr;czty/ﬁlectronics Currzculum Guide,
Q Level II, Curritqum oufiines. P

: - . i201_
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Curriculum Guide Phase II- .

. Level III Instructionél Modules*

. Unit - 0 Qrienta;ion

Und t 1 Intiodﬁction %e’Electricity/ﬁlectronicsf . /;
| | Unit 11 Electr;citylﬁlect;onics-Safety | - /« . y
«,  Unit "III éevigw of Fundamental Skills C s

»

Unit IV Direct Current Circuits
Uit 'V Graphical Illustrations
Unit VI -DC Circuit Evaluation

'Uﬁig VII- Llectrical Energy and Power

Unit VII1 Project Fabrication Techqiqués * )
- Unit IX AC Fundamentalé ‘

Unit X ‘Instrumentation

Unit XI Capacitance ' / /

‘Unig XIT Inductance o o S ) '

 Upit XIII Circuits Containing R, C, and L
Unit .XIV"Vacuum Tubes and Solid-State Electronics

Unit XV Exploring Occupations in Electrici:&.and Electronics

~*Instru;tibnal Module contents are coordinated with the California
Industrial Educdation Electricity/LElectronics Curriculum Guide, .
Level TITI, Curriculum outlines., ' L
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$- _
LOCATION {* DATE' . "TOPIC PRESENTERS
Fill in{Please) - lIndustrial Education 1 e -
(Fiid.an ‘ Electricity/Electronics Keith Bush
Curriculum Guide Phase Il quef'L“!°
Instrucuonal Modules Nick Soffiotto
JJCalifornia State Department of Education 3 4 . . 5 -6

Electricity/Electrdnics Curriculum Project Ho !Eh S6 [ Better Good Food fVow, I.{ Great
l- serv‘ce W, ksho Hum S _Than For can usgq - Stuff
n [ or P © [Expected| Thought | this

1. Were the Inservice Workshop | '
objectives attained?

¥

2., Did you receive curriculum ' , . :

materials, and was the
quality satlsfactory? | _-

3. liow well way the presentation /
organized nd delivered?

4. How helpful do.you think J
- these curriculum materials
: will be to you? .
5. were the physical._arrange- ,
ments adequate for the .
workshog? : ! ' ';
6. ilas the media appropriate? A
© (1f used)
(7. Was enough time allowed for ﬁL .
you to review, evaluate, and . ) ' )
receive materials? : | e
8. Should there be further Comments: o /
development of curriculum - v

materials? (l1lth & 12th
grade etc.) |

-

Rema‘rks=

L3
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State Electricity/LClectronic A
Curriculum Project ‘ : . _
C/0 Mt., Pleasant H,S. . = LT
1750.S., White Road | . | T
San Jose, CA . 95127 "

-Atten, "Roberxt Lillo'

[ Il ‘ -
a b .

»

If you have'any additional.comments or inquiries reguarding the
‘Electricity/Electronics Curriculum Guides - Phase II.- please drop
us a line at the above address. We are interested in your :

, feedback in reference to the materials.presented in the guide, any

"problems’, or errofs that you might locate, and of cqurse any .
.constructive- suggestiods, We welcome your input, -and invite .
you to contact us if you desire any assistance in program

developement and implementation. . ;

COMMENTS :
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’ worksho ou will attend. Car
/—"“\4_ A vpy

STATE OF CALIFORNIAL' DEPAR%NENT OF EDUCA;IOE
INDUSTRIAL EDUCATION DIVISION )

" INSERVICE WORKSHOP

Eloctrécitylﬁlectr&nits Curriculup Learning Modules
\ For: Industridl. snd ¢ Sponsored By: b

ocational Education teachers o . T ’
in Junior and Senior High ; The State of California,
School or Junior College . i Industrial Education Division

profrins'uho are interestad in ‘ and the State Electricity/

reviewing) evaluating and re- K Electronics Curriculum Projeét,.
ceiving curriculus '-'itarid's' ,_ T a ‘ '
yecently developed in the areas

of Electricity and Electronics. f WORKSHOP ' AGENDA
: P pescribé the State Curriculum Guide
. ‘ Phase I (course topic-outlines).

~ Introduce Phase II (scope and,
content). “.

' L . Discuss and Demonstrate basic
IR ‘ , e tent of each Instructional
COST: NONE, $$ ddule. |
materials will Review all modules (example:
be distributed free Safety - Graphical Illustrations -
- of gost, whils - Fabrication - Vacium Tubes and
supp lies. last. | _° Solid Stste Electronics - 8tc.).
‘ Inpléﬂfﬁtion into your program?
What levéls are available?

:oéxles

6 Dissemenation of modules.
) >
0 grade bein

Sharing of ideas. -
C14 grade devefopod! | ,
. Norkshop Coordinators

als To Be Distributed: Chris Almeida, State Consultant
, . . - : Xeith Bush, Project Director
sComp Jote course materials ' Robert Lilla, Project Coordinator ¥
*Iliustrated handouts and worksheets Nick Soffiotto, Project Leader
‘Pre;go‘st unjt. test '
syocabulary list and activities
*Instructor topic guides -
*Quest activities -
*Answer keys

TAKE HONE A WEALTH OF NEW innovative materials .,..... Interestad?
Don't delsy mail in the pre-reﬁstutiqn card and indicate which regional
. should be mailed prior to 4/27/79.

£}

T - - NORKSHOP DATES AND LOCATIONS _
May§ -. Cal. State. University L.A., (5151 University Drive) 9:00AM-12:00PM
. Rm, 126 Engin/IA Building use perking lot F, via Circle Drive

May'|2- Woodruff ROC Stockton, (302 W, Weber Avo.) 9:00AM-12:00PM
Electronic Building . ' . ' :

June 2- Mount Pleasant H.S. San Jose, (1750 S./White Rd.) 9 :00AM-12 :00PM
Elsctronics Lab. Rm. 408

w*

(Map locations on ack) -~
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1 , y . @ 7 ,
\_J . ~ Request ror tndustrial Educatio.. Electricity/Electronics
| ' Curriculum Guide Phase I, ' «

Instructional Modules Leve! Tor Il s

Y
M 4
- . .

T : ' pPlease forward to tite sddresy - .-

‘ : indicated below L complete copy of: Lovel I—7-8 grqde D

’ o o . ' | levellI— 9 grode-
s ; Pleawe Print — * Check proper box)

e ' T ( | 'é‘m_ﬂﬂ?’e—_ﬂﬁlﬁl@ 7 title e
g ° . " : . . y " -
» . : . School Np _L‘.fuatr[ {th L Phone .

strest__1Sa1 A R Y

Remarksi_ '

‘ " Requesi ror Industrial Edpc‘oﬁo..‘Ele‘ctriciw/'Eiecfronic:
Curriculum Guide Phose IL '
Instructional Modules Level Tor I

f ' . V.{A.se' z (ot e wé
— ’ I . Pxe;so forward to the address |
. ‘ indicated below ) complete COpY of: Leve' I""_7'8 grode M
o | Level OI— 9 ?rode
. - _ ‘
Plsose Print ‘ * : Check propcr‘ box
—y c YERIGH e _TLACTER

s 0 & ) K. w5 3E3F

'3 ' ‘ School
o sgm%sq o Cowecas B V0
, civy g u Fleco _ Sute (A 1P K23/
i - Remarks: y

-~

Request for industriol Educatio.. Electricity/Electronics

Curriculum Guide Phose IL * X
\ . - instructional Modules Llevel ITorIl -
, . ,
: 1
. : : Phase | ouTliae E
v Please forward to the addyess -
i indicated below 1 complete cOPY of: Leve‘ 1_7.8 grade
Llevel I— 9 r}t‘:de RE
Piease Print * Check proper box)
+ Name Kﬂm;rmﬁ“ Badrki’mn Title ﬁ&f, Elox Thay o s Conse/i,r ‘
7

School £2% &ngét Ua e d 5&/ Js” Phoncﬁ’§2£5£'5éi A
Straet 62§ Wes?t ™ s X

v ) . ¢ ‘ i
City (o5 B geles Stagecal,/~ 1ip Toc/s :
. - ‘ iy l‘ : |

- Remarks: §

]

Q ‘ . ,‘20,’7
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Regques, for Industricl Educatio.. Electricity/Electronics
‘ | | Curriculum Guide Phase II
| , Instructional ‘Modules Level TorIl ‘ \ :
' | e ) ‘BS'H\LO,MQ: -
. Please fonurd to the address W :Qum. st .
indicated below ) compiete copy of:  Level I=7-8. grode T
. L S \ Lovelﬂ— ?mde o
. - " Pleose Print ¥ : Chidtek proper box) - :
T | " O et Renndl mu&.-hm-.‘m“ o
J . | ' S Schood % R7-208 .
~ ' . Stres

1

- oy L_gi_&eck-f___.—““-_%_.:..“i‘iQBbﬂ
Remarks:__2 . :

Reques: for lndustriul“EdUtotio;. Electricity/Electronic: ¢
Curriculum Guide Phase Il . | : i

Instructional Modules Level I orﬂ L N
. | T~
P”AS'F e ayr‘..nvé-' E

' Flease forunrd to the -ddres x;
. . . indinted below 1 complete cCOpY of: Leve‘ I -7- 8 grade E
| T D 9 ¥ . chelﬂ" ?rude X ,
b o _ . Pisase Print i : ¢ heck proper box
.’ ‘ v —
4 o Name T/? KGRTOLIMO Title /ASTRVCETOR
~ ) . N
A school _VEATURA COLLEBE Phond ¥ €Y232//
i ' | cirear Y667 _TELEERAPH ED.
1 . " : cary VERTURA Ks:.:e CA 2ip G30073
S , Remarks: N
f [  an
| L " Request for Industrial Educatio.. Electricity/ Electronics
H ‘ . e
‘ ‘ ‘Curriculum Guide Phaose II

Instructional Molgiules tevel TorIl

+

¥

Please forwlrd to the addreoss
b . indicated below 1 complste copy of: Level I—7-8 grade ~
! . r
i : Level I— 9 ?rade
! _ . Pieass Print ' L heck proper box)
. 7 * (
. Name A’,ﬁ!. 525:” Rt Title 'zg.-, S <
' ' v o<l
- ; School RE /) SSiroy Phone
-~ ) -

' . Streel, 790 2. Amc-\inn (4'
¥ co 299 City S nla .«é State /L /€ 1P G/

Remarks:

e - — —— - ——— - e co————— —— s S
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- indicated balow 1 sosplctc copy of: Leve[ I 7-

Reques: for Industrial Educatio.. Electricity/Elec-trSnics
' Curriculum Gbuide Phase II ' . '

Y
Bl

. -

-

Instructional” Modules Level TorII o
° pleasc forward to the address Phase T Oetlime =
indicated below ] cmlcu copy of:' Level I-7-8 grad‘ E/

) Lovelﬂ 2 grode ,
? Check proper hox) '

-

Please Print ' .

) Titlc
R Phon
' - Stnc )
.Y
Remorks:

u s

Request tor Industriol Educatio.. Electricity/Electronics -
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