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Introduction

Physics is the guiding subject of the Industnial Prep Junion
year., A mone iechnically nelated dcience than bioLogy, physics
a“oad& dtudents the opportunity of nealistically relating indus-
t)u’at Lheory with practical wonrk experiences. There are ten pro-
feets emanating from the Physics class that are uded for both
ln&ependent and cooperative Aesearch, planning, and development
for the students in the courde. These problems are desdigned to

utilize both the dubject matter and facilities of the correlating

diseiplines, ‘

Mathematics and physics are almosit directly nelated for most of
the school year and both courde g-ddes ane presented with some |
detall 4in the book, English and Guidence collaborate for.a sendes
04 pProfects dealing with the individdual and his soclety. The

B ‘guidance counselor's nole is one 04 Supplementing, through gained

p'vusonaz Ansdghts, the dtudent's awareness 0f himseld in relation
Lo his personal and interpensonas behavion,

The methods 0f impLementing the philosophy of the program
remain the same qs those of the dophomore yean, 1 continues Lo
be a counse that utilizes the practicar and visual matenials of oun
doclety and develops drom these the abstract concepils that Lead to
@ comprehensive, feey ible educational background, | |

Because good wonk atiitudes are essential goals of the
Industrial pPrep program a dpeecdfic evaluation dheet has been
developed, 1t's Purpose L8 to heep the dtudent his Leachers, and

parents aware 0f his behavion throughout the 4chool yean., This

dnformation 4s considened to be 0f prime Lmponrtance in the guidance
of the student Lhrough the curniculum and for job pLacement in the

school's cooperative program and after graduation,

1 Lk 3
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| Industrial Prep Physics

Physics is being used és the key subject in the industrial

Prep junior year. It has been selected as the leading area

of study because of its significant contribution to the develop-
ment and operation of the products of our industrial society.
The Industrial Prep Physics course attempts to provide studeﬁts
with an appreciation of many of the concepts and fundamental
technical principles utilized in the work world, Material 1is -
gtructured for the students in the program so that the scientific
understanding from the physics viewpoint on the how and why |
of industrial processes become part of their general kndwledge.
Begides the importance of assimilating the technical fundamentals
‘in the area, students are glven experilences in developing an
orderly approach to problem solving. A disciplined method
"of thinking is promoted in the youngsters which will enable
them to better organize their methods of researching, analyzing,
and overcoming problems. |
The ﬁork is being presented in three units; properties

of matter, mechanics, and electricity. With the fundamental
background in the characteristice of matter an Industrial

Prep student should have a more curiosity £1lled realization

of his world. A condition of asking, "Why are things'the

way fhey are?", is a prime goal of this unit. The practical

aspects ofhthis gtudy deals with the measurement and utiliza-

tion of various materials.

The mechanics unit is basic to all industrial prdcesses.'

From experiences gained in this area a student should be

able to tackle common problems in the use of tools and equipment.
1 ‘ ,
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An sppreciation in design, éare, and utilization of this
equipment is also stressed in class in c00peration'with the f
shop instructors,'

Because eledtricity is a prime energy source for most
industrial activities it is presented as a lengthy unit in
the physics class, Instructional material -and lab related
experiences provide a background leading to a safe and
applicable working knowledge of this field of study, The . |

. presented work concerns itself with the weaving of abstract
concepts into practical approaches in acquiring an understand-

ing of electricity,

Much of the instruction in Industrial Prep physics
provides for.student discovery rather than offering a formai,
lecture and laboraﬁory presentation, A major portion of
the work is conducted by the students in laboratory sessions

. and team projects., There are ten team projects for the
. students, They were selected and developed because they
. provide problem experiences that students can overcome by

themselves and also, they enable youngsters the opportunity

of being part of a researeh and development team and thus . . :
realize the responsibilities and satisfaction of such | C i

 work, . : . L | - | |
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LESSON 1 - Meaning and Importa'nce of Science

1. What common things which we have today were not available
fifty years ago?

- 1,1 Fluorescent lights

1.2 Transistor radios

3 Televisions
4, Automatic transmissions

5 Pover brakes and steering

6 Jet aircraft

7 Llong distance direct dialing
ie
1

nce has made possible the development of these things.
Vhat is science?
2.11 A way of solving a problem.
2.12 A process of gathering, testing and organizing
knowledge. : :

Cc

1
1
1
1
1
S
2

2.2 How does science bring about these advancemnents?

for example - nylon

2.21 From basic scientific study the idea of a strong
chemically formed fiber was developed. -

2,22 Laboratory experimentation was carried on until
a fiber with the desired properties was made,

2.23 A small scale factory was designed and built to

. produce the fiber. s

2.24 Sample products were made from the fiber and
presented to potential users,

2,25 When the production problems had been solved
and a market for the fiber established then
a full scale plant was built and the material
became generally available,

2.26 Continuous study is made for better production
processes and for additional uses of the product.

3. Assignment - Cover textbook and become familiar with the
location and content of the general aids in the text: -
i.e., glossary, table of contents, index and appendix,

. LESSON 2 - Divisions of Science and Scientific Method

Quiz on the use of the book.

Aceas of sclence | : .
2.1 Very hard to set up rigid 1ines of division due to

overlap of areas.

3710
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2.2 Basic division - living and non-living
2,21 Living - Bilological
2,211 Botany - plant life.
2.212 Zoology - animal life.

2,22 Non-living - Physical
2,221 Physics - matter ‘and energy.
2.222 Chemistry - composition of matter,
2,223 Astronomy - sun, moon, stars and planets.
2.224 DMeteorology =~ weather.
2.225 Geology - earth,
2,226 Metallurgy - composition and structure
of metals. '

3. Vthat is physics?
3.1 Situations where principles of physics are used,
3.11 Passengers in a car being thrown to the side
on a curve,
3.12 Using mets on the floor in the gymnasium,
3.13 Using aids to lift heavy loads.
3.14 Grounding electrical tools when used outside.

3.2 Definition: Physics is the study of matter and
encrgy and their interelationship.
3.3 Divisions of Physics - based upon type of energy
- involved. ,
- 3,31 Mechanics o
. 3.32 Heat
3.33 Sound
3.34 Light
3.35 Electricity
3.36 Nuclear physics

4., Scientific Method .
4.1 An orderly and logical process for solving a problem,
4.2 Steps involved

4,21 Define problem, _

4,22 Gather facts through careful study and ex-
perimenting.

4.23 '.;‘et up possible solutions based on gathered
acts., .

4.24 Examine each possible solution and test for
validity.

'4.25 Elinimate unworkable solutions and test the

- others again, -
4.26 Draw conclusions

5. A'ssignment - Select some problem you have encountered
~  and use the Scientific Method to solve it.

LESSON 3 - Science of Matter

1. Have several students read their homevork assignment and
discuss with the class.
- s - 1e

ERIC
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2, What is matter?
2,1 Display a number of objects (book, piece of chalk,
' water, pencil, etc,) - '
2.2 What do all these objects have in common?
2.21 All take up space
- 2422 All have weight

2.3 Definition - Matter is anything which occuples space
and has weight, I :
3, What is the composition of matter?
3.1 Earliest concept - a piece of matter could be divided
indefinitely and still retain its characteristics,
3.2 Democritus suggested a limit to the division of matter,
3.21 Proposed the idea of ultimate particles,
3.22 Four types of particles., _
Stone, water, air, and fire.

3.3 Molecule ’ ' )
3.31 Smallest unit into which matter can be divided
without changing its characteristics,
3.32 Size of molecule :
3.321 Very hard to comprehend -
. 3.322 If a drop of water was magnified to the
) size of the earth, each molecule would
- be about three feet in diameter.
9 . 3,323 Average diameter 3X10"°cm.,

3.4 Properties of matter are dependent upon arrange=-
ment of molecules, ™ ) oo i
3.41 Molecules of any one material are all alike
and arranged in a particular manner, -
. 3,42 Molecules of different materials are not alike
- and are arranged in different manners. =~ ~
3.421 May be closer together or farther apart,
3,422 May be held more or less tightly.
: (Use styrofoam ball models of irole-
cules and crystals to illustrate.)

3.5 Physical Change - K
3.51 Any change in matter which does not alter the
- the structure of the molecule, ' :
3.52 Examples - change of state, bending, molding, etc,

4, Assignment - Write up definitions for new terms in de=-
finition section of notebook, Study definitions,

" LESSON 4 - Basic Propert:les of Matter

"1, Develop cohcept of a basic property.
l.1 Display a number of various objects=--book, pencil,

plece of chalk bit of metal, glass objects, mer- Y,
cury, water, etc. :

ERIC - .13
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1.2 How are all these objects similar?
1.3 Evolve concept that basic properties are those which

. _ all matter have in common.
2, Basic properties -
2,1 Weight - force exerted by gravity on the object.
2.2 Volume - space occupied by object, -ooeT
2.3 Ine:i'tia = resistance of the object to a change in
motion, ) ) )
2,4 Mass - the measSurement of the quantity of inertia.

2.5 Deixsity - comparison of the object's weight to its
‘volume, '
2.6 lmpenetr¥ubility - no two objects can occupy the \
Same space at 'the same time, i -
2,7 Porosity - space exlsts between particles of matter
' into which other matter can penetrate, ‘ :
2,8 Cohesion - attraction of the same kind of molecules ‘
for each other,
2.9 Adhesion - attraction of different kinds of molecules
for each other, S
2,10 State of matter: ' '
2,101 Solid state - has a definite size and shape,
2,102 Ltil.Quid state - has a definite size but no definite
shape, .
2,103 Gaseous state - has no definite size or shape

3. Assignment -~ Write definitions of terms in definition sec-
 tion of notebook.' Study definitions, .

LESSON 5 - Basic Properties of Solids

1. Quilzz on terms from lesson 3 and 4,

2, What is'a solid? - - -
: 2,1 That state of matter which as a definite size or shape.
2,2 General types of solids., .
2,21 Crystalline - T
- 2.211 Molecules in an orderly arrangement,
2,212 Metals, ice, diamonds and table salt.

2,22 Awmorphous -

2,221 No orderly arrangement of molecules,
2,222 Plastics, glass and tar,

" 3. Properties of solids, - -

g Dependent upon the amount of cohesive force.
3

3

v s evemmm o cweemrmmsemtcnm e e Lo e e

.

o2 Hardness - ability to resist scratching, ‘

+3 Toughhess = ability to withstand a permanent change,

4 %’Iall}e‘ability - ability to be hammered or rolled in-
o sheets, |

Q .i~
RIc 7
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S Ductility - ability to be drawn through a die, |

6 Elasticity = ability to recover from destortion.

7 Tenacity - ability to resist pulling apart,

8 Machinability - ability to be shaped by cutting tools.

9 Fusibility - ability of a material to be joined

.. together by melting o :

.10 Condictivity - ability of a material to permit the
flow of electrical charge or heat, )

4, Assignment - Write up and study definitions of new terms.

LESSON 6 - Properties of Solids--Hardness, Toughness, Malle-
ability and Ductility

1. Review definitions of: Hardness, toughness, mallleabili‘ty
and ductility, .

2, Hardness
2.1 Importance ' " :
.. 2,11 Cutting tools - carbide lathe tools and dia-
mond drills, . ,
2.12 Bearing surfaces - reduce wear,
2.13 Abrasive wheels for cutting and polishing,

ot e o Gttt . ® Ss e W S e B o vee e

2.2 Measuring hardness - use picture projectuals for
- overhead projecter to illustrate -
" 2,21 Pardness points - a set of samples witbh known
: hardness which can be rubbed against the sur-
face to be tested. ' :
2.22 Rockwell Hardness test o
. 2,221 A hatd imetal point is forced into the
r , S ‘ surface under-a predetercined amount
' of force. ) )
2,222 The depth of penetridtion indicates the
hardness of the surface,

2,23 Schleroscope Test o '

2,231 A small hardened metal hammer is dropped _ ;

- o from a fixed heiglit upon the surface,

= , . 2,232 Height to which hamier bounces is an
. . indication of the hardness,

-3, Toughness
3.1 Imgort:ance ' ' '

3.11 Supporting members for buildings need to with-
stand heavy loads.

3,12 Crankshaft on an automobile engine is sub-

' gected to high stresses, -

3.13 Many tools require ability to withstand large

force--wrenches, screwdrivers, hammers, etc,

R (OB SRCAT N
fe e . AR Ao o B m— o e §reeeme o m i




4.

S,

3.2 Produciny toughness
3,21 Laminating wooden building. trusses.
3.22 For%ing process for making crank shafts and
toolis. :

Malleability ‘ :
4,1 Develops very tough materials.
4.11 Rolling structursl steel.
4.12 Forging crankshafts and certain tools.

4.2 Cﬁn'economically producé various forms from a basic
ghape., ) '
. 4,21 "I" beams from rectangular ingots.
4,22 Metal sheets and foils.,
4.23 Round and bar stock steel.

7

Ductility

5.1 Drawing

5.11 Frocess of pulling material through a die.
5.12 Making of wire and seamless pipe.

. 5.2 Extruding

§.21 Process of pushing material through a die.
5,22 Aluminum and steel moldings.

Assignment - For each of the four properties 1listed in
the lesson find three objects in the home which are de-
pendent upon this property. .

LESSON 7 - Properties of Solids - Elasticity

1.

Full Tt Provided by ERIC.
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3.2 Compression

Check over with the group some of the lists written for
homework . : ‘

Definition of elasticity
2.1 The ability to recover from distortion,
2.2 Stress--force producing the distortion.

2.3 Strain_--the distortion which results from the stress.

Types of elasticity

3.1 Extension p
3.11 The stress causes an increase in length.
3,12 Examples: spring balance, elastic band.

3.21 The stress causes a decrease in length or
volume., - |

3,22 Examples: coil springs in a car, springs in
a mattress. i

3.3 Torsion

[




—

3,31 The stress tends to twist the object .
3.32 Example: Torsion bars on automobiles.,

3.4 Flexion
. 3,41 The stress tends to bend the object,
3.42 Examples: leaf springs in a car, diving
board, watch spring.

4, Elastic limit . : :
4.1 Illustrate by adding increasing amounts of weight
to a spring until it becomes permanently distorted.
4.2 Definition - The smallest amount of stress which
will produce a permanent distortion. :

5. Hooke's Law : - ‘ -
5.1 Apply weights to a spring and record the amount it
stretches for .each weight, i
5.2 Calculate .the ratios of the weights to the amount’
of stretch, - '
‘5,3 Conclusion: Within the elastic limit the ratio of
s stress to strain is constant,
S.4 Examples:
5.41 A force of 6 pounds stretches a spring 18
inches. -
- §.42 How far will the spring stretch under a force
of 2 pounds, L
5.43 Solution:
| 6 1b. = 2 1b,
18in, S in,

g 18in. X 21b,
6 1b,

$e 6 in,

44 How much force is needed to stretch it 15 inches?
Solution: :

6 1b., _ F

18 in. 15 in,

g 61b. X 15 in,

F=351b,

i
o o
H
%)

- 6, Assignment - Worksheet on elasticity.

.. 1ESSON 8 - Properties of Solids - Tenacity

1, Check over worksheet assignment on elasticity.'

L - 10 .




PRGP "

mﬂ.l0£ YR,

NIS TR

| L,
oo

vel, 3

C weawe s 4o

LD L TR

Semuremw-

8 Brec . cade . Aot

" bmtw o die

Saaed A LER o Zo2 T T2 Prataad il

. . )
. -
. .

. . LI 4
. ¢ . ’ L
- . . .
. . .
° . .t
‘e
. . . L. .




Sres | Bt 5. atvm—ptem s

- v e vmem—t

vre adume ‘.—-. bttt abedd i e L ol R

Ih(‘un t-,a :a" 1‘-'{:{):‘ T‘ﬁry] 3 n‘I - \Jul __f"'. Es.'q!;-

e

Tha \"'*' ivon rad Maade of t“-ov—aﬁtr ia the Murthae (‘qn

0 . - go gy ‘,. 0 o or
. c-‘) l\ -, \ . v‘ 'J red :.. AZ. l‘p’ ‘ " 2 '.1 , u’j (.l 3'! 3.
. puvens

7 fs e
ot

.fcﬁr U‘"ht’u uts ’:D

a proyran bullt

ra

cun ahilities an

I.'D'

150\“:\».{] f::a:- l:" e

ettesx ntung to change
revisa the eurriculur
tudent ma

b - the st y

o

placa in the worid,
Though doubts
such & pregra,

and thls

cyor -y e ] P S 3 da
evident that studeunbds
thoy ee *ho noesd an

-\..} S0l S0 Teed an

may be cast
a. journey rost

Engzligh Cuvriculus

r
oS
(L
(1
“
¥
-
L
| nd

Prep English has

shown thit a curriculun that does not.specificaliy talk
into aceount the dosires ond ne2ds of the students for
wacm it iu inteaded, cainuot be zuccessful, It is

ia thls course learn only vhen

le

desd

4-.'

~

fo :ing.

r
(Y]

=
2L 2

d
Prep Inglish Curriculum in the Junior

L
e

t froa this point and establishes

und tha ztuodent

nnt tn Fit t student znto a

thex to anblu eaw..bov to develop
int

woste 25 be ,ees fit wit hln

0.

(6]

of an Euglish course, Inatead of

the bo; the philesophy is to

n &nd uchoal czviLO nrent SO tbat

nuturallf cﬁvetop and take hls propex

as to the reality of
coxzence with one step

that initisl stev

BN



[ ey

. v

<

-, LR Y SR AP T I L R B 1 )
- oL ‘l.-;' ‘.:~.~. P ‘...T‘..;-’...'..-.a-----w ."-d\,.\th-.»-b':]o:.azlwr = wch\wm\'n
TR IR AN B SRR Y RS
et v oo B P P S XL RN VR R L 2 TR v S
04 . (] q K]
Ia the preceding yesr 1t wss claorly receznlized
ol A -~

O

L ERY nomben ooa Interast of thﬂ Tﬂf‘*L"iSa s7an boays

VIS ¢are, D2eause of this Fondness the Lcachlno cf any

nozer of teaditicusl CONZeptd, even willh zn excellent
era ntimalstins teacher, rmada lltric or o cenceivablie
lmpresedon beoanse tha stuizatd sivoly did nes uish

to lrarn thae whitalh L2y eouldnot son ag uc2ful, Cone

gaiuiativ s currioniun thgﬁ wizhes to be suseessifnl
et toke thia enremonin into consi da2raticn,

| & cz;nnuﬂ.ﬁ;t observed paoint was that as the toys
mathsd thalir interast 4n ¢ha autcmabila.iadus::y 33 a
mﬁéns ef carnlng g livicg woned, As the bcys appirsachad

seventamn thalr meiox interast in 2if2 no linger was

care though their dasiye fap &N automodile inereasad
The cor was o lenger d:zsired for ltoelf, but a5 a e S

Lcu,d on thése drives the bop: took a¢ter scvcol
3ob3 to eara ensuch money to buy. and gupport thelr care
énd this cpened any nuabar of ?ﬁciliaxy-fields wnich
ths cusricuium pisnner tesk advantage of, 2. taxation,
instﬁllmgnt buyinga iﬂénrsn:e, futu:e Jobs and'laws. 

anothar int Lerast of tha boys was telavy ision, Tnxs
wag not rﬁe television that thair teachovs tntchﬁd but

i
the zhows thae ravy adults woulid tewn foolish : TATavisian

w48 a favorite nastime fou the boys iacauaa it wag f"ee,

near, convenicne and a Yerol medium,M Thoy watehed

it wsg 5o be motivatad, cnallenged or faspived, but to

b3

relay, drono and bo depgad

, .
2 l\'*I'-zo -




-

wll Toxt Provided by ERIC

& evaiuatimk co2r &dvertisoment

. coe vl e sy fe -t . T oy ey 42,
bo ’.‘.-..-.‘.-:-.‘...Q‘J;E w5 JCv ags g Lo UD F e o2l ¢}

;':::_i‘L Lo, .‘..

Beerusa of tha pyn 'iing cbservoticns the purpsse
of the Irdustzial Prep thlisL ProsTam Lias 1ot necese

gavily chanzed rem last yenw, Tha gvoned pursosae
vem:nns te tazeh Industrial Foon students he oW to read,
wrxhe, 8aek, listen and think with zs ua discarnment
igerimination as possible, so that they will be
sble £o adigustely fensting in soclefy,

Vhat i4 chanraed from lage vesr 1s the approach

to aclieving chuse gonls, Criginelly it wayn thought
that the bhrosd efght arsas of Engllsh, reading, litera-

tuze, and cenposition, mass oadla, critleal thinZan

speech, listening and 14 wulstics, would a

"(’J

ceal to the
studant given an intelligeat, iaterestiag teacher who
chone apprepriste Lllustrations from eoch area,

In mest cases the rrogran proved 'uccessfui. ‘Dssical-
ly the bovs wars villing to respond if the parti cular

aren unﬁer ciscussion wae onz thﬁt t*ﬁ" fﬂlt £filled &

‘precent activa need, i.e, reg ding the help‘wanted-ads

15

C"“ requently the current appreach is to use the .

-
7
-~

?

cor?e"r-nf e adzht arsos as & guide, and to sesrch
for unle tonics for tha studants that will:

alo infto consideranion thﬂi? interosts

-t
L
o
1.

2, fulfill thady v“csrn* Lnd “uuu;e needs
3, bs 3uf£1a ntly’"rrwwht4c to them - - S

o gorp e

&, pi&ce ger2 of a phvs;ca’ bu"dcn on the ¢naivid 1

5. brooden their herizons

! EKC “‘-w—i..u.-..v.n..w LY RPN S T AT Sy SR OV Y SRR 0.2 s oo, TP SRS T S SR L.u-....u&-‘«\adh\a. SR A R W

ivergenc poinas of view.

L g |



,.\ ohey

~3

bl ol 3

corvel

Prep program

keen tha ohi
RS
it cann

Liuu C::‘

o
e Juni.or

1y

P’

veasd abous

4

ot

t

N

{0

d, but

-

LDLG

i

roation, go

and eventuzlily s

(g

.ce

| 8

cf their cko

'
a

=
-

]
A

e the s

(f}
'3

CEavintavn catoe
LG.;-V.A.Q:-OLI d‘.‘?tu,

ney will corvess

D

[R5

losonhy of

the units, 2 of rhe ef wht a“cas of
iLoh Jehool Eanglish Currie ulua are
t;':.f_-' complece Junilor Year preozren ell
a8 ave included,

Ls Surgosced

is divided into five units waich will
nt material for the acadamic yoar.

the most far r»acmng uait iz the

sparation, Here the boys will not only
@ jobs and hesr sSpeeches from the work

ond with people roquesting
cutside the school to interview people.

cend one day "on-the=jodb" in the field

cudents spend much t*m @ with their
thve unit on Tekev:.swn yrovides for

its effects on

an analysis of tha madium cengidering

pecple, wicewing 1t for nore enjoyvmant and understanding
ond finally estrblishing orireria for evaluafing shows,
The prectical pact of this unit will be the prcp:ration“

of a telavision

conwercial by the stedents,

'(n another ualt en attcupt is wade ta coz‘felate
Znglich ord Paysics h:;c}é‘ upon the Physics Testing Prbjecﬁ.
Thn Nrnlish ecartrilution o calo unit vill be to have
“stadenia 7:.&:';;.1.3:5..1 thedr projocts in written and or::zl wqu;




n i O e e

@ zcteally to industzy., To do this

il seavch.ier ccompanies that use

" e e e gty -=te 11
attdoy pressdoras,  Fina v

che bovs will visit the ccmpanles and sae the practical
epplicatiog #o thale projact,
i@ Becnonles vait 48 an exztention of the curious.

N

attantion thar studszots show in a stucy of tha steck

? - <
N ~ o ~e
rf.??‘{ ...'-\.. .Lll ele Wi, JSA'---.u

o~
-
Vs
:
3
'a)
-
(\
.}3
3

:aT. Fer tha Junicr Year
the tople of esneuear owaodit rerslves around the boys!
desizes f£o buy cors. This vnlt will coxrelote with

the mithzumstics closs where the copputations invelved

20

201z will be taught while the F‘mli..h

‘
"‘)
(l.‘
L3
s
“.
IJ

in consu
Leaclior presents such-elsments es car salecting, and
ecxaniging for and main ntadinlng payaents, |

rnally 2 unit that tokes '«:Ivemtage of the cur-
rent iss5uas of prejudice will xcund out the year, < it e
The beys, mauy of whom are Fepro, will explore the reslistic |

sltuation ef prejudi

()

¢ threough llteraturs, p’sychology
and prectical ewperiznca, The clagssroem will p.xovi.d'-

ot - b4 - any Lot S 1 “.- LY - ‘-- L4 d > LY d
8 soundivg boaed for the D073 on nany of today'e

hase L‘w: cre on ettompt to further ir.f:p ‘ove the
teacniag of Enpllsh for TICn~col ﬂge bound students and
to :s;:-::bl:’.:-aﬁ 4 puractleal Industrial Prep Cu*riculum in
 Hockensack izt Scheol, Just as more iuqig‘zt was ,
gained by the practical app.)‘..tcau.v.on of thic curriculunm

S g AL} ey N . . . . 3
G tne Doplhomeve Yoon, so it is aupected tnat increasad

0

knowlaw o M.LL be galn2d as a result of annlying thi
i [&]

~ 3 M1 - [ N T e e P
cursieulun to the Jundcy Yooy,




In 13

vgtrdisl Pron En~ldch

Uit

Unit

S

Jund oz Ve

TABLE OF COXNTENIS

One - Work Praspzration - T, 7

™o - Television =-

Thees « Fhysgice «-
-

Your - Eeonopics =-

Five -~ Prejudice --

P, 42
P. 57 |
P. 99



Y JedusTRIAL  PREPT VoL, N
FUNICR VEAR

INDUSTRIAL PREP MATHEMATICS II

Industrial Prep Mathematics II has been developed to
extend the student's knowledge of those topics in mathematics
which are fundamental for further technical study. The
Industrial Prep Mathematics II course has dropped the lead
role used by the first-year course, During the junior yéar
Industrial Prep Mathematics II plays a supporting role for
Industrial Prep Physics. It also plays a minor role in sup-
porting the Industrial Prep English Teacher during that
course's study of borrowing money for the purchase of a
car., | |

The majdr topics studied in Industrial Prep Mathematics
II are: Introduction to Algebra, Introduction to Vectors ’
Introduction to Simple Machines, and Introductior to Electricity,
In each topic, the teacher stresses those fundamentals
of mathematics which will be used by :the Industrial Prep
Physics teacher, The mathematics i:'i‘s'tructor also stresses
those types of calaulation. #nd manipulative skills which ‘help
improve the students' capability in-their study of physics,
| The approach is much the same':.a.é that used in the
sophomore year, A daily-.presentat:i:ér'x-‘ is sccompanied by
classwork and homework aésignments‘;a‘?i;d tests,

$ N
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Introduction to Algebra

Lesson 1
I. Introduction to the slide rule.

A, Each student receives a twelve-inch slide rule.
1. Teacher, using demonstration slide rule:
a. Ildentifies parts: body, slide, hairline-
indicator.
b. Explains care of slide rule.
c. Purpose of slide rule.

B. Teacher demonstrates scale markings on C and D scales.
1. Use demonstration rule with all scales
covered except for C and D scales,
2. Note that scale markings on C and D scales are
- the same. |
3, Explain that scale markings represent numbers

f'r_om 1 to 10.

C. Demonstrate procéss of multiplication of integers.
1. Have C and D scale markings covered by mask-
ing tape except for unit and half-unit markings.
a. Left end of C scale over first factor
(on scale.)
b. Read scale for second factor on C scale.
c. Read corresponding mark on D scale as the
product.

2. Stress that each setting on slide rule in-
dicates many multiplicatbn problems of numbers
having the same digits as the given problem,
but different in size. -

D.. Demonstrate division using the C and D scale
1., Using a divisor of 2, show that one setting
of slide indicates many division problems as
well as the related multiplication problems.

E, Classwork: o
1. Students practice estimation of products and

quotients.

2. Students practice reading C and D scales for
all units and half-units.

3, Students try multiplication problems on slide
rule and compare settings with those on dem-

onstration rule. , _

A

Assignmeht: Multiplication and division of multiples of
‘ (.5) including numbers other than those

between 1 and 10,
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LLasSsuoTR and Assignmeant

1.  Hrite your estimate of the size of each product.
2, FPractice using the slide rule to calulate =ach product,
3. UWrite the pxeduct,

Egtimate Product

1. 2.5 7.9
2. 1.5 23,0

.3, 4.0z 1.5
4. 4.5 % 1.5

.. D0.,6,0 1.5
- 66°:5.5 x 1,5 |
7o 3.0 % 2.5

8. 2.5 % 3.5
9,6 5.0 x 1.5
10, 6.0 .5

1, Weite your eztimate ¢f the size of each quotient,
2., Practice uging the slide rule to calulate each quotient,

i 3. Write the quotient, ESTINATE QUOTIENT
1. 9.0 £3.0 o e
|~ 2. 7525
. . 3; 5.0 ¢ 2.5
l | bo 6.0 ¢ 1.5
I '. 8§, 7.0 ¢ 3.5
6. 8.0 ¢ .2
i 7. 9.0 2 1.5
8. 3.0¢ 5
8. 4.5 .5

. 9.0 2 400
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Lesson 1

INTRODUCTION TO VECTORS

I. Vectors/direction

A. Review Ray

2.
3.

be

Examples of rays.
Definition of reys.

Symbol used to designate rays.

A TR > written as Iﬁ?

et s Al = et 15 at Pae et ot i et b e e 4. b e cadie v ek s et n et a

9 GO R

Nar amtemmedoges !

and B A" written as BA’
a, Stress order of reading.

b. Note: AB’4 EA

B. Develop concept of a vector,
' l. On coordinate axes, draw sets of four rays,
Describe and discuss their positigns.

90
B ?B
(a) -
X p—aax 180% D a . 0%360°
! A C : A
tn ' iD
-Y 2£o°
Y ow uvB Tt oD
(b) 90°
y /75 ~B
' '(450 o) /\‘ 0° 0 o
- 2_x 180 0°/36C
9 .
y | : 270°

(1; Position of OF and OB’ determined by angle.
(11) Ray OA has the origin as its endpoint

and is positioned by the 45" angle,
(111) How is =2y O3 determined or described?

Full Tt Provided by ERIC.
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Classuozk anrd Assignament . l !
A; Discribe the positioning of the rays on each of tha follow- g

ing di agramse _ 4

B. Constzuet each vay on cocrdinate axes following the dese-
eviption g.,wao -
£, €4, endpoint O at: the ozigin and its dizectien de-
gesmined by a 20V angle, R
2, 03, endpolat O at_ the origia and its dizection da~
e*mhed by an 80 aagle,.
3o
&

CC, endpuint O at the oxigl
5

3 and its di:-:ecticn de=

G.ezm.n\.d by &an angle of 120
0D, endpoine O at i:!ze o::z..len dnd its dixection do-
t:e::mmc.d by an angle of 1609,
62, endpoint O st the oa::’.ca.aa and its direction de-
Cesmingd by an angle of 300'
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Lesson 1 (continued)

C. Classwork: ditto sheet :
l. Describe the positioning of the rays on each
of the following diagrams,
2. Construct each ray on coordinate axes following
' the description given.

D. Assignment
- l. Complete ditto sheet according to instructions.
(repeat C and D of above,)

Lesson 2

I. Review homework: Vectors/direction.
l. Identify each ray by name and direction.

. II. Vectors/Magnitude

A. Graph the ordered pairs of numbers: A (0,0) and B (3,4)
l. Draw line segment AB,
2., Determine length of line segment AB, .
. i. Distance formula by the pythagorean theorem,
3. Determine angular direction,
1. Apply trigonometric functions,

B. Vectors
1. ngntit,ies requiring both direction and magni-
tude. , :

@8. The pictorial (graphic) representation of
’ @ vector is done in two ways:
1. Direction by the direction of the
. arrow,
1i. Magnitude by the length of the arrow.

C. Scaler quantities .
l. Quantities requiring only magnitude; examples:

« Length of a table,

b. Mass of an object.

2. Compare scaler quantities to vector quantities,

D. Determine the vector quantity for the given vector:

¥y, .
l. . ,/:.'B(z »5)

AF X
i ?

a. Describe vector AB, ‘
b. Find length of AB by forming a right triangle.
¢. Find angular direction by tangent function,

E. Classwork: Find the vector quantities for the fole
loving vectors (Ditto Siieet) |

F. Assigument: Complete ditto Sheet,

Aruitoxt provided by Eic:
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Introduction

Phyucai 48 the guiding subjfect of the Indusirial Prep Jundor
year. A monre Zechnically nefated science than biokogy, physics |
'a“oada students the opportunity of realistically relating indus-
thial theory with practical wonk experiences. There are ten piro-
jects emanating from the physics class that ane used for both
independent and cooperative research, planning, and developinent
for the students in the course. These problems ane designed 2o
utilize both the subject matter and facilities of Lthe correlating
disciplines.

Mathematics and physics arne almost directly related for most of
the school yeanr and boih ccunse g-ides are presented with some
detail in the book. English and Guidence collaborate for a serndes
of projects dealing with the individual and his society. The
guddance counsdelor's nole £8 one 0§ supplementing, through gained
personal insights, the student's awareness of himself in nelation
to his personal and Liiterpersonal behavion.

The methods of implementing the philosophy of the program
remain the same as those of the sophomonre year. 1t continues 2o
be a course that utilizes the pliac«técaz and vdisual matenials of oun
society and develops from these the abstract concepts that Laad Lo
a comprehensive, fLexible educational bickground.

Because good worhk attitudes are essential goals of the
Industrial Prep program a speecific evaluation sheet has been
developed. 12's punpose &8 to heep the studemt. his teachens, and
parents aware of his behavior throughout the school year. This
dnformation L8 considered Lo be of prime impontance in the guildance
of the student zthrough the cuandiculum and forn fob placement in the

4chool's cooperative program and after graduation,

i?.El{llC 34
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Industrial Prep Physics

Physics 1s being used as tﬁe key subject in the Industrial
Prep junics year. It has been gelected as the leading area
of study beccuse of its sigulficant contribufion to the develop~
ment and onecration of the products of our industrial society.
The Induztrial Prep Faysics coulsa attempts' to provide students
with an apureciation of many of the concepts and fundamental
technical principles utilized in the work world, Material is
structured for the students in the program so that the scientific
undergtanding from tae physics viewpoint on the how and why
of industrial preezsscs become part of their general knowledge.
Besides the importance of assimilating the technical fundamentals
in the arca, students are given experiences in developing an
orderly arproach to problem solving. A diéciplined method
of thinkinz is promoted in the youngsters which will enable
them to bezter organize their methods of researching, analyzing,
and ovefcoming problems.

The work is being presented in three units; properties
of matter, mechanice, and electricity. With the fundamental
background in the chaxacteristics of matter an Industrial
Pren stucd.nt should have a more curiosity filled realization
of his world. A condition of asking, "Why are things the
vay they ere?", ic a prime goal of this unit, The practical
aspzcts o this study deals with the mcasurement and utiliz;-
t:;_qg’gfn_y;;ziogs rraterials, |

The xr::zchuniézs unit is basic to all industrial procecses.
Frem cup-riences pained in this avea a gtudent should be

ihla 2o tokle comun problens in the use of tools and equipment.

1 38




/n oppreciation in design, care, and utilization of this

'equipmenﬁ is also stressed in class in cooperation with the

shop :nstructo:s.’

Because elcdtricity is a prime energy source for most
{ndustrial activities it is presented as a lengthy unit in
the plysles class, Instructional waterial and lab related
experiences provide a background leading to a safe and
applicable vorking linoulecge of this field of study. The
presented work concerns itself with the weaving of abstract
concepts into practical approaches in acquiring an understand-
ing of electricity.

Much of the instruction in Industrial Prep physics
provides for student discovery rather than offering a formal,
lectuzr2 and laboratory presentation. A major portion of
the work is conducted by the students in laboratory sessions
and teon projects, There are ten team projects for the
students. They were selected and developed because they
prov'lde' problewm experienccs that students can overcome by
themselves and also, they anable youngsters the opportunity
of being part of a research and development tcam and thus
renlizs the resronsibilities and satisfaction of such

wvork.
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LESSON 1 - Meanin: and Impoztance of Science

1. Yhat ccumon things which we have today were not available

fifty yesrs ago?
1.1 Iluorescent lights

1.2 Troarisios vadios
1.3 Televisions
1.4 Autcmatic transmissions
1.5 Pcucy bruuses and stecying
1.6 Jei aivarait
1.7 Long distance direct dialing
9. Science has made possible the development of these things.
2.1 Vhat is scizncel

2.11 A way of solving a problem.
2.12 A process of gathering, testing and organizing
l:novledge. .

2.2 How does science bring about these advancements?
for example - nylon
2.21 Trom basic scientific study the idea of a strong
chemically formed fiber was developed.
2.22 TlLaboratory expecimentation was carried on until
a fiber with the desired properties was made,
2.23 A swall scale factory was designed and built to
produce the Ziber.
2.24 Scmple products were made from the fiber and
presented to potential users.
2.25 Vhen the production problems had been solved
and a morke £or the fiber established then
a full scale plant was built and the material
becaue generally available.
g 2.26 Continuous study is made for better production
processes and for additional uses of the product.

3. Assiznment - Cover textbook and become familiar with the

lccotion and concent of the general aids in the text:
i.e., glossary, table of contents, index end appendix.

LESSON 2 - Divisions of Seicnce and Scientific Method

1, OQulz on the use of the book.
2. tfizors of veoicuce

2.1 Very haxd to set up rigid lines of division due to
over Lap of arcas, :

Y 3 41
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5.

2,2

3.2
3.3

Basic division - living &nd non-living
2.21 Living ~ Biological
2.211 Botany -~ plant life,
2,212 Zoology - animal life.

2.22 lion-living - Physical

2.221 Physics - matter and energy.
2.222 Chenmistry - composition of matter.

2.223 Astyonomy - sun, moon, stars and planets,

2.224 lMieteorolzsy - weather.

©.225 CGeolwgy - earth,

¢.226 Metaliuvny - composition and structure
of metals.

is phrrrics?

Situations where prineinles of physics are used.

3.11 Tngsenzgers in a esx being thrown to the side
on a cuw've,

3.12 Ualng mats on the floor in the gymnasium.

3.13 Using sids to lift heavy loads.

3.14 Grounding electricsl tools when used outside.

Definition: Thysics is the study of matter and
eacrsy ond their interelationship.

Divisions of Physics - based upon type of energy
invoived.

3.31 Mechanics

3.32 Heat

3.33 Sound

3.34 light

3.35 Flectricity

3.35 MNuclear physics

Scientific lMathod

4,1 Aa orderxly end logical procesd for solving 2 problem,

L,2

Steps involved
4,21 Defioe problem,
4,22 Gother facts through careful study and ex-

perimenting.

4.23 Set up possible solutions based on gathered
facts.

4 .24 TFuoamine each possible solution and test for
validity,

L,25 Nlinimate unworl:able solutions and test the
_othorg azalin,
4,25 Dravy conclusions

Ansicnment - Select some problem you have encountered
ang use the Scientific tiethod to solve it,

LESEN 3 - Science of Matter

1.

I'avn

caveral etudents read thelry howevork assignment and

d’_.cu.az witu tue clas,
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2, What is matter? ' :
2,1 Display a number of objects (book, plece of chalk,
water, pencil, etc,) -
2.2 What do all these objects have in common?
2.21 All take up space
2.22 All have weight

2.3 Definition - Matter is anything which occuples space
aad has weight,

3, Whnt i3 the composition of matter?
3.0 Dcrliecst coacept - a piece of matter could be divided
jndefinitely end still retain its characteristics,
3.2 Democritus suczested a limit to the division of matter.,
3,21 Twonosze the idea of ultimate partcicles.
3,22 Youwr tynes of particles. ‘
Stone, water, air, and fire,

3.3 Molecule o |
3,31 Smallest unit into which matter can be divided
without changing its characteristies.
3.32 4Size cf molecule
3.321 Very hard to comprchend -
. 3.322 If a drop of water was magnified to the
' size of the earth, each molecule would
be sbout three feet in diameter.
3.323 Average dismeter 3X107%cm.,

3.4 DProparties of matter are dependent upon arrange-
ment of molecuies, - ' T )
3.41 Iolecules of any one materilal are all alike
cnd arcranced in a particular manner. -
3.42 Molecules of diffecrent materials ave not alike
and are arransed in different manners. =~
3,421 May be clouzer together or farther apart.
3.422 May be held more or less tightly,
(Use styrofecom ball models of imole-
cules and crystals to illustrate.)

3.5 Thysical Change )
3.51 iny chang2 in matter which does not alter the

the cixucture of the molecule.
3,52 Excmples - change of state, bending, molding, etc.

. Accignment - Urilta up ¢efinitions for new terms in de-
finitlon szetion of notebook, Study definiticns,

LESSaH 4, - Basic Proserties of latter

1. Dovelop ceacept of a bagsic property, :

1.1 Dispizy a nusber of varicas objcets--book, pencil,
ricze of eholk Dbit of mncal, glass objects, mer-
cury, wata, Gte,.
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1.2 Yow cre all thesae objects gimilar?

1.3 Evolve concept that basic properties are those which
all mattor bave in common,

fagie provecties -

2.1 Weight ~ force exerted by gravity on the object.

2.2 Volurz - spmace occupied by object. -

2.3 Inertia - resistaence of the object to a change in
motion, i ' )

2.4 ass - tha moaSurenznt of the quantity of inertia,

2.5 oCensity. - comperilscn of the object's welght to 13

~ volune, "
2.6 Tiomonerzubility - no two objects can occupy the

nomn gonce ol the seme tims,
2,7 Powosiuy - grtce exlsts between particles of matter
into vhich otheir matter can panetrate,
2.8 Conericn - attraction of the same kind of molecules
foo cacia otier,
2.9 Adhesion - attracticn of different kinds of molecules
. for each other,
2,10 Stote of mattexr '
2,iJl Solid state - has a definite size and shape.
2,112 L%Quid state - has a definite size but no definite
shopa,

2,103 Gaszous gtate- has no definite size or shape

Asslcomeat - Welte definiticns of terms in definition sec~
len of nocebouk, Study definitions,

LESSON § » Baslce Properties of Soldds

Y P T T sear

1.
2,

3.

Quiz on terms from lesscn 3 and 4.
Vhat is7n solld? . T -
2.1 nat wooce of natter which os a definite size or ghapa,
2.2 QGenzral typis of solids.,
2,23 Levostalline
2,511 1"aizsules in on ordexrly arrangement.
2.21 als, ice, diamonds znd table salt.

- - -

W)
L]

[
=
[\
[
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2,22 fAznrphous -
2.221 YKo orderly arrangement of molecules,
2.222 Plastics, glass and tar.

rroperties cof solids,

3.1 Dupoadont upeon the amount of cohesive feorce,

3.2 ¥Faordners - ability to resist scratching,

5.3 Tov-shnucas = abiilty to withstand a pormanent change.

3.4 Eﬁli?ﬂhility - 2bility to be haemmared or rolled in-
D UN22CSe . '
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5 Duetil’ty - ability to be draun through a die.

6 Elasticity - ability to rccover from estortion,

7 Tenacity = ability to recist pulling apact.

.8 Machinohiliiy ~ ability to be sh'apeg bg cutting tools.
0 TFus!bi. icy - abi.ity of a material to be joinec
together by =elting - :

.10 CondGctivity - ability of a raterial to pernit the
£iow o: electrical charge or heat.

4. Anaienment - Yrite up rnd study definitions of new teras.

IFSSCY 6 - Prererties of Solids--lardness’y Toughneds, Malle=-
cbility &nd Ductility

1. Tevicw definiticns of: Hardness, toughness, calleability
and ductil:ty.

2. liaxdacss
2.1 Importance . .
2.11 Cutting tools - carbide lathe tools and dia-
road driils.
2.12 Besrine susfaces - reduce wear.
2.13 Aucasive wviicels for cutting and polishing.

2.2 Mensuring hardness - use picture projectuals for
cvashonu projecter to illustrate
2.21 VPordness points = & set of samples with known
harcaess wihich can be rubbed agoinst the sur-
f.ce to br tested,
2.22 Rcckwell Lnzdness test
2.221 A lowd etal point 15 forced into the
surface undcr-a predetcrained acount
Of force, - )
2,222 Tiia depth cf penetxztion indicates the
L~wdrnecs of tne surface.

2.23 Schlerosc-oa Tost "
2.231 A& 2=1il hoeodened motal harmer is dropped
{=c 2 f£izcd height upcn the suiface.
2.232 lieipht to which hacioxr bounces 1s an

~

. indication of the hardness.

3. Toughness
3.1 Ivnoc.tunce

3,11 Supporting mesbers for buildings need to with-
stand heavy loads,

3.12 Croakshalt on nn rutomobile engine 1is sub-~
jeeted te Ligh strasces, ‘

3.13 | .ay icois roguise ability to withstond large
focca~=i- nchoes, ~ovedrivers, barmors, ete.
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3.2 Preducin~ toichnese
3.21 'L- :inating vwoeciea building trusaes.
3.22 I rzing process for making crank shafts and
toolis.,

l‘ﬂllecl‘)il Lj
4,1 Develeps very tough materials,
4,11 colling scrustural sceel,
4.12 Po~ging eratkshafts and certain tools.

h2 Cr1 ec~neierlly recduen varicus forms from a basic

cli~~o,
.21 Vi' beans frea rectcn-ular ingots.
4,22 T'amnl r?:?L:“nd £a413,
4,23 whand and Los stoe't s;c*l.
’
Duetilitv
Yl Tarwip~

5.,il :.-cceas oi puliiog: material through a die,
5,12 .l:liing of viive and scaunless pipe.
%¢2 FExtzudin: . -
5.21 Yr-ocess of prshing ratcrial through a die,
5.22 Alv=inun end sizel soldings.

Assicnnent - TFor each of the four pro erties 1isted 4n

the Jesson £2nd theea nbjects in the homz twiich are de-
peadent upon tidr prepevty.

S0 7 - Proar-rtles of Solids = Llasticity

g:cc’: ovar vithv the group some of the lists written for
ooz ovk,

De“mvtlon c? elasticity

2,% ko ehitizy to rroovcr £ren distortien.
2,2 Sirenn-~-"scee produciag iz distortion.
2.3 Straiu- <hez diszortien which results Sreom the gtress.

* - . -
Iyuwes of closticitly

it
J.11 %7y giress cruses an increase in length.,
3.12 Zainples: epring balance, elastic band,

3.2 Cororer ~Zon
3.2 1.:z .,tress causos a dacrease in length or

voli.
3,22 i"L‘?f.‘_”lCS! coil springs in a car, springs in
a 05l Lress,
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i 3,31 Tae stress tends to tuist the object.
3.32 .:xaple: Torsion bors on automobiles.,

i 3,4 Flexu:ion
3.41 “he stress tends to bend the object,
3.42 Exc~a.es:s ieaf springs in a car, diving
board, watch spring.

4, Llastic linit
: 4.1 f£1llustr:te by adding increcasing acounts of weight
. to a ¢-riry uat=il it bocemes permanently distor-ted.
4,2 sei ui:ic. = The gmalisst roount of stress which
. will prcduce a percanent distortion,

5, Noiefs oo ' )
5.1 Japlvoaizhts to 2 spring and reecnrd the amount it
createsan for ench weithi, )
4 5,2 Caicu®gie tae rutios of tiiz weights to the amount
CE CL G ICue -
5.3 Conclusion: Withuin the clostic limit the ratio of
sticecs 7o otrain is -.astant,
5.4 Lxsgtplcss )
5,41 2 force of 6 pounds stretches a spring 18
NC 1C3 .
5.4% 1-w for v-ill the spring stretch under a force
of 2 puunds,
5.43 Solnt:ion:
6 2. a 2_1b,

Lt grmad o 4 L4

luin, S 1.
18 in, X 2 1b,
6 1b,

S =6 in,

5.4 low ruch force is needed to stretch it 15 inches?
5.45 Solution:

61b. _ _E_
i ‘n, 19 in,

13 in.

F"’Slbo

6. &isigrment - Vorksbzol on elasticity.

1T 8 = Trapgrtics of Solids - Tenacity

1. C4eck over workencet oosipnreont on elasticity.

| 1948




|

¥ire ' Date

Co
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a.
b.
c.
4,

e

b,

»2e Taynins - {lerkshent cn Elasticity

A spxing otr.tohey €.4 frshos wlien a foree of 4.0 15,
app'led . Tid ey Lo tho eorviug vill seraich under
I tha Lolluning forees,

1.0 I.u. ee0e0 . ctonoses0 Ay do 3240 otnecea r0oc0ev00cCOVOOOLEOD

12.0 b, ®vececsc0ro0ece €&, 8.0 ib, ®0000es00u000c0e

5,0 b, ©corvd0rveece s fe 244\0 oumgs t000¢c0e00000wee

euring stratzios 16.0 Znsies undor a force of 8.0 1b,
oy mrzil fore2 will be noedad to pruduce each of the
followinsy stratehas? ‘
.‘..0 unt.is veeessne~s0e e a, 1.5 feat: @coseecessevovaceeo

loo fcat *vesnceccvecce 0, 3.0 inches ovoooooooooqoooo.?oov
C.0 ;’.g'lches...”.?,....... £. 2.5 feet ®ec¢scccscsscccccnee
When o rass of 1.5 kg is hung on o spriag, the spring

streteacs 43 cme How far will it stretch when the fol-
loving vaseen cre hung on 1t?

500 Be tceevccecsssnne G. 750 8o ®00ecescoecccvcee
300 8' 0008000000 bgoo0 e. 102 m. 0...00000000.0...
1.0 ‘:8- scoceecceceence f. 900 8¢ ec0cccceccccensecs

4 5) fe. =suszle of unylop Tope stretches 3 fe. onder o
force of 5C0 b, How far would the following langtha
of the same vope stretch uader the same amount 03 force?
’.00 fto 2000000000000 do lso fto 0...00000.0000000
75 ft. ®8059nc0000000 @ eo 125 fto 00.0.000000.000..

2-:; ft( ®0ocCcoO0o0RCcCOoDO00 e fb 60 ftc 0.....0..'...0...




T=nacity : - .
2. Cefinitica - The ability of a material to with-
2

B
1
stand stress.
.2 Tyres
2.21 T-n-ior
2,22 Cocp-oassion
2023 Shear

3, Tcssicn ' T
3.1 Tne alility ¢o withstond being pulled apart.
2,2 JSonllen.ioas

.21 Croies suppurting a bridge.

22 Tcu rope. '

3623 Cuy uilez ca T,V, antenna,

YWW

)

3.3 Teasile sceength B o
3,3} rrece rcculrad por unit area to pull apart a
. war2 or 8r of materiual.
5.32 Foroula T.5, = i.

3.3°1 T.S. is tensile strength '

3,322 F i3 force required to break the sample.

3.322 A is the cross sectional area of the
sarp. C.

3.33 Uaits,for tenmsile,strength.
1b/4ir", Cdynes/ca®, ncwtons/cmz
3.34 i:acoles: 2 T
3,341 A <i3wo 0,025 in,© in area breaks
under a force of 750 1lb, What is
it's tensile strength?

750 b
oso = "
T 0,025 in.2

T,S. = 30,000 1b./in.?

? 3.342 What ferce will break a wire 0.015 in,
in area if the §ens:i.1e strength 1is
250,030 1b./in.“?
T

ocn 0 2 _

250,000 1b./1n.2 = Ggrie

F = 0.015 in.Z X 250,070 1b./in.
F - 3,750 1b,

3.343 A wire with a t;zns:ll‘e strength of
756,000 1b./in,“ breaks under a force
of 1,500 ib, What is it's cross sec=
tional ereal

750,620 1b./in.

2

2

2 _ 1,500 1b, :
A

A = 1.500 1b.
750,000 %

S

A o= 0.602 in,2

} EC 12 30
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4, Ccemprassica
4.l The ¢>ility to withstand crushing,
4.2 Applicat?ons :
4.21 A steel column in a building.
4,27 Ceoncrete piers sunporting a bridge,
4,23 Legs on a chair,

Measuz:ing corprecsion
4,351 FExnressed as the unit stress, o
4,31. Ratio o3 force arplied to the area
upon which the force is exerted,
4,312 Forzula C.S, = F
A

woee C.S, o comoressional stress
Y = force applied
A = grea

Leteaples '

Whav 1 the compressional stress on a column
20 in,% in area if a load of 96,000 1b, is
anplicd to the column?

C.S, = 96,000 ;.b.
20 in,

C.S. = 4,800 1b./4n,?

Sheoi - - ot

5.1 The ability to withgtand scparation by sliding
apart. - '

5.2 Applizctions - rivits and bolts holding materials
to}jet'iver.

5.3 Measuring shearing stress
5.31 Force per unit cross sectional area applied

to the object, P

waere S,S. = ghearing stress
F = force applied -
A = cxo0ss8 sectional- area

orample: )
What is the shecring stress on a rivit 1.5 in,2
in ares 1f the force applied is 3,000 1b,?

§.S, = 3,000 1b,

.

1.5 in.2
.8, = 2,000 1b./4in.2

6. Assimnment -~ Work. sheet on tenacity.
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1.2, shycics - Woruksazet en Tenaculy

Yaluxs £fou ..n\. tc.157~ stvength of reterisls will Be £ound
* N

f1: the choccs of tobles dn yus t.\f;-.:.zl:se

1. & cs.b.-g is to be r.de whteh uill hive a biruching sty ngth
of 5.G{2 i, ¥ tC w.mld Ll €333 b'*ct{vml srtew O£ the
cuble Lo a2 ¢ cach uf the Jullsw.ag watesials,

ao 11:1:‘.‘-1’.’:'3 I9CT0L0 L. POV ISO0H0UD22330ID

Do CfJ??Q? 3090279004 323G60603090VCNLCOD

. A . .
Co (4:’31?.;;'.-."7 “L.:ﬁ.’ COOraH3200A20O6VLE200

2, %3 the Ty ooddnng obvorstn wex e 8,033 b, uvhal would tae
Qoeu af voen awed W nel

do NTETINUD c:.¢0320000000000060%05006300

bO cs;’;iﬂz 000000000000000000'300063003

L3 O O 0O & & 532 &3

Co (...C‘l; t’ 5:‘.31 2¢ 9035707206808 H530¢C
3, Find th: bresking steenagth of the following tuerples ol

lre,
8, 0001 0, Giadzoe C23200Y 8000c0000vc000306060006C09
b, 9,01 ia, ohiuteter qturinun ¢¢s00000000000000000Ce
Co 002{-5 in, ciozater oo 1PNEN cooccz0cvdco0cr03008cCc00
do 052":' iﬂo di.’aﬁf-’ke’: -.'!?.‘.';'.ui?’.&‘.l POt OoLOLLDOCCLOO00002C O

G, If & aad of 356,830 1b, i3 amniied dis .mu'"d PG @ CON-
Cw2ie edriuvm, ;-u.;:t P pha ~mvacsiornnt stress i€ the

Joas
.

caluoy bos tha £3Yiving crols ur:ai.')“al aiess?
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Yockshoe an.eliy - Page 2

n
i€ steel hos o shesr strengiéh of 1.280.000 1, /1n,“
rost be the ran1~0ﬁ aTed 0¥ a rivei to vithstend the

’-U..‘Luu ateaLses 'y

2
2

6509000 io. A = 0000000000Nn0060O U in.

&02 tons B m g 0000000s030c00 in.

6 c 3 1-)0 A = O HLIVOO0ICOCTODVOY 11‘0

2
194 t‘dﬂs A B2 0000¢00060000000 ina“

. whet
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1ESSO 9 -~ Trene=tiacec of $5)ids-=Machinnbility, Fusability,

and Ce~dnactivity

1. Go over worksheet on tenacity,

2, Machinabil'ty . . ‘
2.1 Lase vith vwhich a waterial ray be shaped with cut-
t: ng tocls,
2.2 DL:oponds upoa how strong the ferces are which hold
the molecuies of tinec metal together.

2,21

2,22

2,3 A
ZP

pl
31

2,32

3, Fusibiliuy

in ¢ zcal tho Lavder a2 material the less
icts adility to be machined, -~

Alurinum, waich is soit, is easily machined
anl cza b2 eiarad more quickly than steel
which is rcuch harder.

ications

Latlie operation ~ determining spced of feed
Yor a given denth of cut, -

Excmple - sp2ed of feed for a 1/8 inch deep
cuz,

Aluainum - 1200 £t./min.

Bras - 600 ft./min,

Stcel(soft) 300 ft./min,

Stenl{carboni25 £t./min,

Driliing - detornining drill speed for a par-
ticular size hole.

Ex-mple - divill speed for a % inch hole.
Alvmivum - 4585 rpm

Brass - 4585 rpm

Steelgsoft) « 1375 rpm

Steel(carbon) ~ 764 rpm

3.1 ¥Faso with vhich a material may be joined to another
material by m2lting,
3.2 Applicaticas

3.21

3.22

Com.mon sold~wing '

3.211i liaterials to be joined are heated but
ds noit relt,

3.212 Fusing paterial melts - e.g., (Mixture
of lcad and tin.) ;

3,213 Materisls fused = copper, lead, tit,
galvanized iron, cte,

3.234 Uscd fcr simple joining with mediun
streugth and for prevention of lecks,

S11- »r soldcring .
3.221 Basic process the same as common soldering.,

3.222 Fusine raterial--silver,
3.273 Tempc ~siuce required is higher,
3.7124 cad witre grenter strength is required

and ¢ rorma materials viere common solder

vwon't susa.

16
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3.23 DRrazing '
3.231 Dasically the same concept as soldering.
3.232 TFusing matorial--brass,
3.233 Veoy high temperstures required
3.234 Used for materials where soldering will
not hold cnd there greater strength is
required,

3.24 Weidiug
3.241 iatcrials to be joincd and the fusing
patcrial axe both melited,
3.242 Fusing motcrial is gencrally the same
as the raterials being joined.
43 Yooy nisu fo.ociatures arce required.
4 Ticluces tiiz siézoagesc type of connec-
tioa between the pieces.

Ccdu-tivi~y ' ' :
4.1 whe cara2 wich which a material will pass electric
charg2 or heat.
£ ,2 Dcpencs nupons ’
4.21 The number of easily moved electrons
211 1letalgs are best, )
4,712 1ioa retals are geacrally the poorest,

4,22 The higher the temperature, the poorer the con-
ductivity, -

Assigamont - Study for test on general properties of

mattor and properties of solids,

1.ESSCN 10 = Iantroducticn to Licuids

1.

3.

-

Compare a liquid to a sclid,
1.1 liov: rre tney cimilan?
1.1i Doth hoave weisht,
1.12 Toth raintain a coastant volume,

1.2 Voo ar: tloy difforent?
1.21 Solid ecsn stand by itself,
1.22 ©Liquid nceds a cgntainer te hold 1it,

Definiticn of a iiquid - that form of ratter which has
a definice size bui no definite shapc.

Cohericn cf liquids

3.1 The rroporty responsible for holding the liquid
portizles tepothev.

17
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5.

3.2 Illustraic cchesicn of water by:
3.21 DMeasuring the force necded to pull a fla
glass nlate off the surface of water,
3.22 V~ce: hommow ‘ )
3.221 A secalad glass tube half full of water
with most of the air removed from the
rest of the tube,
Wator strikes the bottom of the tube
with a loud, sharp sound,
22 Jince thore is no air to hold it back
the water grons as a whole unit thus
the loud noise,

W w
.

Ny N
[ o]
N

Adi-onion of Li-wids i '

bel A fingor »lzead in uster has some stuck to it when
it¢ is »croved. '

4.2 '“a» attroation betvie:n molccules of water and those

of tha iin‘er is greater thun the water molecules

foxr cach cothear,

‘rocess 15 called 'wetting."

rzecuertly the degree of wetting needs to be in-

creased, = . -

4.41 G:ease and oi) are not wetted by water,

4.42 A wwtting 2,xt such as detergent or soap
vhen added to the water will increase its |
wettinzg ability,

)
EAY )

4
4

-

Surfoen tenvich
5.1 YFloat a razor blade on water., '
5.2 Txalne taz cuape of droplets of water and merecury,
5.3 Ccaesive fcress are trying to pull the surface mole=
cules into the liquid,
5.4 gggses the surface to act like a stretched elastic
B AN I )
3.41 Extru force is roquired to break through
th2 surfacc.
5.2 Causes free liquids to assume spherical shape
&8 the spucre nas the largest volume with the
emallest surface area.

Coanillryy action ' '
6.1 i2ke a8 cepillary tube by hecting the middle of a
cacrt ploce of glasns tubing wntil soft then pul-
iz iz ezt dn%0 3 lean thin tube, )
6.2 In.ort a picze of the tube into colored water and
obsexve the height to which water rises., '
6.3 1Insort a picze cof zlass tubing into mercury and
onserve tir2 denression of the liquid level, '
6.4 Xvolve definition of caniliary action - the eleva=~
tion or deprescion of liquids in small diameter
tubes,
6441l Llevation occurs when liquid wets the tube,
6.42 Dopression ceerve wihen liquid does not wet
tun e, ) -
6,43 Tu2 smaller the diawnter the greater the eleva-
tion or drpirecsicn,
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6.5 Applicatioas '

6.51 Blotting paper s#nd towels.

6.52 Drawing blood samples for blood tests.
6.53 Wnicring houre plants from the bottom,
Co54 Wicks ia excping lanterns and stoves.

Assicnment - Write up definitions for new terms in note
bool:s Study the cefinitions,

IUSS0T "L -~ Tlondidn o Vieconity Rusyaney

Quiz on terms developed in Lesson 10.

Vigengity

2,1 Four out into beakers different liquids,
2,11 water, oil, glycerin
2,12 compaxe rate ac which each flows

2.2 Drop emall ricel balls into each liquid and compare
ti'z *ate £ full ia cach,

2,3 FEvolve concent that viscosity is a measure of the
oprositicn of a liquid to flowing.

2.4 Arolication - guading of oils.
2.4L 10 ¢il is light and flows easily.
2.42 330 oil is heavier and flows less easily,

Bunyan-y

3.1 Iliustrate buoyancy -
3.11 With a spring balance waigh a piece of metal

3.12 Yeish it again when the metal is subnmarged in

watcer.,

3.13 Record the difference in the two weights.

3.4 Repant vith objects of other sizes and weights,

3.2.5 Conclusion to be drawn is that water exerts a
force on an object which is dependent not on
the weisat of the chjeect but on its size,

3.2 Archinedes'Tiinciple : :

3.2} Usinz <o overflow ean and catech bucket deter-
2N £ha weight of the water displaced,

3.22 Conjavre this weight with the weight loss of the
object in the water,

3.23 Repeat the work using a liquid of different
density (alcchnl; carbon tetrachloride)

3.24 Evolve axchimeves' Principle - the buoyant
force ererted by a liquid on an object submerged
in the liquid is cqual to the weight of the
liquid displaccd.,

3.3 Tleatiug obhiovels
3,31 13 tiie denuity of the object is less than that of
the “i-uid {hen ¢ho v2irnt of a voluice of liquid
caQuT Lo ca a2 velure of ebject is pgreater than
the w Z at ¢l u.e object,

19 Y4
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3.32 The object will float and the amount of liquid
displazad will equal the weight of the object,
not its voluue, .

4., Assignment - Worksiiect on buoyancy.

L B SR nduty

-2

£
)

-3

L4

22008 12 - Liquids=-Spoc! fic Cravity

Neview the weorksheat on tuovancy,

Ways of cuprassing density, 3 .3
2.1 Mass deneity--g/em®, Ln/md, slums/ft,

2,2 T'leilght dencity--1b,/5E, ’ c’lynes/cm‘;, nt./m3

Problem arises for listing the densities,
3.1 To set uy tables for each way of expression would
prove todo cunberscme,

3.2 No one unit of expression is necessarily better
than another,

A relative type density expression has been developed,

kol All dercitics are’ exprensed as a multigle of a standard,
4.11 For soiids and liquids standard is water,
4.12 Por gasas the standard isg air,.

42 Talled Specific Gravity - the ratio of the density of
an_chjcet to tha density of a standard,
4.2)1 Formula: Sp. Gr, = D,

Ds
vhere Sp. Gr. = specific gravity,
Do = density of the object,
Dg = density of the standard,

4.22 To work with this concept the various densities
£ the standaxd must be knnwun, 3
For water they are: 1 g/cm »10Q0 k/m,
1.95 slugs/ft.3, 280 dynes/ cm”, 9,200 at,./m3
ond 62,4 1b,/ft,3

4.23 Examples: -
4,231 Vhat is the specific gravity of an gb-
ject whose density is 380,4 1b./ft,.3?

380.4 1b./ft.3
. Or = St

Sp. Gr., = 6
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Narai - Date :

Workshert on Buoyzucy,
Density of water -« 62.4 1b/81-;3,,980 dynes/em3, 9300 ntlms ;

1. Complete the £213louwing table,

leight of Object Voluse of Objuet Buoy<nt Uelchi of

foree of 0b}. in Watex,

Bhre sty T X I L IR - PO B T T T S ST S R TR ARSI WA NN :@gi%g‘g’g'-m“ﬂ'ﬁ TITRMY AR M FAARAITASCYS!, :f

5 ;

12408 1b, . 1.58¢7 v
13000 dyn:3, 100, cm® ‘ * i

39,2C0 at., 2 md

o o ;

500,0 b, 2 £e3 |

3 ;

28400 dyncs, 15 cm’ |

58800 nt. 2,5 o

N

Problemy - Do all work en @ sepurate sheet of paper in 2
pest and osdaely canner,

> N N . ; .
2, 4 30 cnd block has @ density of 1000 dynesfcmd, IE it 4
is pinced in aleohol which hus a densicy of 700 dynes/em
how much will it weigh in 2lcphol?

3 A 3,0 i3 obiect floaty with 0.5 223 vbhove the vater, How
auch duey the object weight :

L, A 10.0 £&2 object weighs 499,2 ib, Will it sink or £loat? :
£ 5t floots hew much of the object will be undex water, -
€ 4¢ sinis vhat vill it weigh in watexr?

is only O.7 as dense 85 water, An object welgh-
ficats in water. IE the volume of the object

“P

8: Hlcol
3

45 2.0 763 wilt it sink er £loat Sn aleohol? HZmplain your
v

™
-
[~

<

3
H
i
i
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4.232 The spceiflc gravity of aluminugx is 2,7.
What 15 its density in dynes/cm7?.

Dy
2.7 = 980 dynes/cmJ

Do = 2,7 x 930 dynes/cm3
Do = 2645 dynes/cm3

Note: To find density, knowing specific
gravity multiply the specific
gravity tires the dengity of the
standard in the system of units
desired,

5. HNeasuring snuelile geavicy, '
5.1 Daevelop constant voluie and constant weight expres-
s.0a8 wonw specifiic gravity,

a Dy -
5 ® 11 bp ° Gr ° = --g- t" w&

\

where: Wy = weight of object,
Vo = volume of object,

Wg = welght of standard
Vg = volume of standard

5.12 Substitutingz for Do and Dg

Vg
Wo Vg
| _ Spe Gr, v ——n =
Vo I"B

5.13 If-Vy = Vg then Sp, Cr. = g-?- or gpecific
: . o}

gravity equals the welsht™of the object
cividad by tha weight of and equal volume of

vater, v
5.14 1f Vo = Wy then Sp. Gr. = 8 or gpecific
\Y
o ..

gravity equals the volume of the standard
divided by the volume of an equal weight of
the objects.

5.2 For solids
5.2). Can use expreasion in 5,13,
5.22 Wg will equal the buoyant force exerted by
water on the object,

o 22
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ane / : Date

. had ‘ (J / L) o o
Paysics Varkshee:r on Supecific Graviiy.

» ® 3 3
Dencitics of sater 62,4 bFEL.” 1,95 slugs/ftos % gfen

980 dymecfor® 9,800 nt/m’ 1000 Lz/o

1. Find the specific geevitles of the Jollowing materlals,

nates Lald density specific gravity
a, St wotes 1078 dynas/cmd sc000dbo
. . . La) .
ha Ikz.lll‘.f:.'llllﬂ ' 168.5 1o o'f'ft o 00000000
¢co Glass ) 2500 {fglmg " 00006000

3 £33 £33 &3 E3 E2 &3

d, lead S 10.6 glcms co0ovo0c 0
Co sseel : 4 ' 733500 nt/m3 000800060

¢old o 1204 lbu/ftos ‘ | 00000060

h
°

. Goppew T 8,93 g;’ciaa 00000000

(-]
°

Lo Hercuny 4 13,660 kpfmd 0000bo0o

Find the demsities of the following in the vequested units,

2
»
<

Specific gravity Density Specific pgravity Density

de 245 veooooglom® §. 2.4 soveoolbulfL,d

be 1.3 veseoadbofE,S | g. 3.8 vevosoglom®

Co 708 . oopooontlms . ho‘ 0017 ooooooSiﬁgélftoa
d, 4.2 o .,; oo odynes,"cma 1. 1.3 60000 odyneé/cm3
2, 0,95 ' oo'q'oookg,m?' j ° Scj oa’boookglm3

3, Deternmine the agmcie‘.fic gravity of cach of the follouing. ’
Weight in olr Weight in wuter specific gravity

| a, 15 Ib, | 8 b, cs000000

j b, 750 dynes 225 dynes  eecoocss

] c, 23 t)éo 15 cuo 00000000

‘ d. 9,83 ut. 6,45 nt. " sovesodo
o @ 20 b, 4% b

o D | G VoooOoOOOO®

e

w2
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i
d
§
0
i
[

o

b]
Lae—

[
1
o

4

1%

tne 77 i,

6.0 in,
3.0 in,
L8 in,
0.5 in,

0 o 13 ino

A sinhap s
rind the b

Deoyaad Foree
th

&
°

[A)

Co

€o

in wote

00 N0C

CVuo0oO

- N

00000

200020

Faoge 2

Dentn wod sinks .

Weight in
lazLid

22.0 oz,
12,0 oz,
15,0 oz,
26.,0 0%,
18,0 oz,

10 irclies vn vater.

Specific gravity

000000
éoqpoo
oo0vovu0
900000

000000

Bues Jant. Fuzce
of liquid

000000
obo?oo
000000
0600000

600000

2 62,

Find the specific gravity
1ing iiquids from the depth the zod sinks in

ghs 24,0 oz, in aiv and 16,0 0oz, in water.
.l.f:.c g:.av.'.ty of the following liquids,

Specific
gravity

000000
e
©00000
00000
d0o00a0

000000
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5.23 1% object float a sinker must be used to
cuure tle obgect to sink in order to obtain the
buoyant force,

For liquids,

5.31 Usinyg ex»ression in 5,13
5,311 Bottle or pycnometer method.
5312 Eulb or sinker method.

5.32 Ucing exwresnion in 5.14

5.321 Caller hydrsencter mathod,
5.322 uosa w de;y usod p;act:.cal method for 1li-
QUi S,

5.3221  Chanlking battery acid,
5.2222 C‘:,c’»a_rf: antiireceze,
5.3223 1lMzasuzing sugar concentratione~
Brix sceozle,
5.3224 Measuring richness of millk--
. La ctometer .

Assignment « Worksheet on specific gravity,

LESSON 13 - Introduction to gases

1.

Reviev worksheet on Specific Gravity.

Demonstrate some characteristics of gases,

2,1

2,2

2.3

2.4

2.5

Gag £ills 1ts container -~ a cmall amount of bromine
gas reieased into an evacuated flask will spread ra-

- pidly througlout the ilask,

Rapid diffusion of gas= open the gas cock for a
roment aad shortly tne odor can be detected through-
out the room,
Gas exerts pressure = partially inflate a balloon and
place under @ bell jar on a vacuum pump plate, As
the jor is evacuated the balloon e\pandq.
Gas" has weipht - weigh the welght of air globe, then
exhausé it and welgh again, It will have slightly
1¢ss wC-ght.
Gas exerts a buoyant force
2,51 Fill a balloon with illuminating gas and it
will float in alx, & °
2,52 Buoyancy of air upwaratus - a large hollow
ball and a small solid cylinder are in balance
on" a small equal arm balance,” When they are
placed in a bell jsxr and the air removed from
the bell jar the ball becomes heavier than
. the cylinder,

2563




3. From the preceding demonstrations evolve the general con- |
cept of 8 gas, . |
3.1 A form of matter with no definite elzz or ghape.

3.2 Cotposed of small particles which are constantly
woving at a very rapid rate, '

4, Pressure exerted by a gas, ' )
4.1 Causad by the collision of the rapidly moving particles
with the sides of the contalner. ’
4,2 We-tirs a 308 caucas the particles to move faster.
4.21 Collida more frequently with the sides of the
container., )
4.22 The areater number of collisions result in a
higher pressure.

4.3 Adding more gas raises pressure,
4.31 Exomple=-~blowing up a balloon. )
4.32 Mo'e mcleculcs presant to collide with walls,
4.33 More collisicns with the walls so the pres~
sure is greater.

4.4 Volume effect. - )

4.4l 12 the space occupied by the gas is reduced
the molecules will not have to move as far to
collide with the walls, .

4,42 A higher rate of collision results so the pres-
sure will rise. :

4 .43 The reverse will occur when the space is in-
creased,

5, Assignment - Study for test on liquids,

LESSON 14 - Gages-=Bovle's Taw, Measuring standards for gases,
buoyancy and atmospharic pressure.

1. Boyle's Law :

1.1 Run a simple pressure-volume experiment recording

he pressures and volumes.

2 Compuie cach pressure-volume product,

3 Graph volume as a function of pressure,

4 From the results evolve Boyle's Law - the volume of
a dry gas is inversely proportional to the pressure
exerted upon it providing the temperature remains
constant,

1.41 Formula: Py V1 = Py Vy

1
1
1

where Pjp = orxiginal pressure, Vi=original volunme,
Py = new pressure, Vo=new volume.

26 64 |




3.

b

1.42 ETxcmples
1,421 that prgssure will be needed to reduce
100 ft.” of air at a gressure of 15 1b,/in,
to a volume of 25 ft.”?

15 1b./in.2 x 100 ft.3 = p x 25ft,3

zy 5 lb [ La X 1 o

P, = 60 1b./in’
1.422 Wiat will be the volume of 6 liteys of

air at a pressure of 900 dynes/cmz when2
the pressure is lowered to 600 dynes/em”?

2

900 dynes/em? x 6 liters = 600 dynes/cm? xVg

- 900 dvnes/em? x 6_liters
V2 000 dynes/cm

Vg = 9 liters

Measuring stundarcds fox gases,

2,1 Volume of a gas is dependent upon both pressure
exerted on it and the temperature of the gas,

2.2 "Tqunl volum2s of the same gas at different tempera=-
tures or nrazsures will have different weights,

2,3 A standard tempersture and pressure are needed for
making £25 measuremsnts. .
2.31 Called S,T.P. {Standard Temperature and Pressure)
2,32 Standard Temperature - 0° Centigrade
2,33 Standaid Pressure - 760 mm of mercury.

Buoyanay of gases, ' ]
3.1 Review demonstration of the ball and cylinder of
erqual veichst, T '
3.2 Like liquids, gases ewert a buoyant force,
3.21 Feorce is much smaller due to the smaller den-
sity of gascs, ) 3
3,22 Buoyant iorce of alr at sea level is 1.3 oz./ft.
2.3 Lilting force of a gas. 3
3.31 Hrdrogon has a density of 0.1 oz./ft,
3.32 On cvary cubic foot of hydrogen air exerts
a buoyant force of 1.3 oz. 3
3,33 There is thus a net upward force of 1.2 oz./ft,
excerted on the gas. -
3.331 This difference is called the lifting
force of the gas, '
3.322 Con be used to determine the amount of
gas needed to 1ift a balloon,

Atmospheric pressute | ' )

4,1 Iilustrate atmospheric pressure with an open bell jar
with a plcce of »ubbeir gheetover thae apening.As the
aix is rcsoved from the beil jar the atmosphere pushes
the rubbar sheet dewnward until it breaks.,
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4,2 Tha avere 'ge pressure exerted by the atmosphere is
) 15° lb /lno
4.3 Measurino atcoopheric pregsure.
4,21 Disecuss structure and operation of mercurial
baromater
4,32 Discuss structure and operation of aneroid
barometer.

4,4 Apnlications of atmospheric pressure,
4,41 Drznkinn soda with a straw,
b o142 Il DULDS,
443 u¢pno1ﬂ

Asthigarant = Workslh.ee: on Boyle's Lav and atmospheric

5.
pressure,
LESCON 15 - Chanpe of State,
L. Review wori sheet on Boyle's Law and atmospheric pressure.
2, Change of s?atn ~ the change in form from soiid to liquid,
liquid to gas, solid to gas or the reverse of any of these.
3. Solid te liquid,
3.1 Calicd melting ox fusion. - '
3.2 Melting point - the temperature at which melting occurs,

3.21 For crystalline solids there is a definite tem-
perature.

3.22 For amorphous solids the¥e is no definite tem-
perature = the object starts to soften befcre
ic flows freely.

Examples: butter, glass tar,
4. Tdquid to solid. '
4,1 Calied freezing oxr solidlification.
4,2 TYreezing point - the temperature at which freezing
occurs,

4,21 Tor most crystalline materials it is the same
ag the m2lting point,

4,22 Tor amorphous materials again there is no
specific temperature,

5. Liquid to gas.
2.1 Called vaporization or evaporation.
5.2 Volotile liquids,

5.21 Liquids which evaporate easily.

5.22 Alcohol, gasoline, paint solvents,

5.23 In thz vapor state these materials can be highly
flammable and consequently should be kept
in closed container.

66
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will the gas take up

Lo

2, 5 cyiinder of gas has a volume of & £t
a pressure of 5 atuospheves, How wucn spac
at atuogsphesic pressuves

©

VZ ¥ c0000000

L

€ T
3. Dow zech pressuse will be neaded to reduce S00 £t.” of air
at nozal pressuve to o volume of 10 ft .32 ~

' . Po ® 5000000
v, 4 balloon khas a volume of 10 f£.3 on a day when the bawoueter
- 20 in., What 43 the voluma of che balloon when Che pressure

Vo ® so00000000

5. %Wae folloving exe Leadings eahen From some gauges, what ls
el weiual presgurel .

" TR ‘)
a. L0 3.7.3:.]’19(," 96000000C0 do 15 in of mercury v000000000
b, 10 ¢n of 2R CHLY ¢ooodooovoo ¢ 50 .‘-bolinoz 0000000000

co 3 {‘Jtﬁlosz.'«h(l":eﬁ" 0008000000 £, =12 lbolino?' 0000020000

6. “he Soliowing ace sctual presiures wiab would be the gauge pregsux:

o &5 lbo!::-noz oor.oooooo;) do 20 lbolinoz 0000000000
Do 5 atmospheZes soovesococso Go 93 c Of REECUEY ococoocoonoo

Ceo ¢Y i, of MEECHYY vovoooonoco fo 10 rbo/i-ﬂo_z 2000000¢00
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7.

5.3 Boiliug point.
5.31 Temperature at which rapid evaporation occurs
with the liquid being violently disturbed.
5.32 Temperature is dependent upon the pressurec
everted on the liquid.
5.321 Higher pressure--higher boiling point.
Examples: pressure cookers, pressurized
cooling systems in automobiles,
5.322 Lower pressures-~lower boiling points.
Examples: concentrating fruit juices.

Gas to iquid,

.1 Called condensation,

.2 Can be caused by lowering the temperature of the gas
below its beiliag pedint,

.3 IMay also ba anccoaplished by increasing the pressure
upon the gas.,

6.31 Critical temperature-~-the highest temperature
at which a gas may be liquified by increasing
pressure.

6.32 Applications
6.,32). Natural gas for rural home use,

6,322 Liquid carbon dioxide fire extinquishes,

o OO

Distillation

7.1 EFErocess where a liquid is evaporasted and then condensed,

.

7.2 Used to separate and purify liquids.
7.21 Demonstrate water distillation with a solution
of colored wader,
7.22 Used in industry to produce alcohol, gasoline,
turpentine, etec. :

Sublimation
8.1 The changing of a solid directly to a gas withaut
going through the liquid state,
8.2 Examples
8.21 Dry ice
8.22 Todine crystals
8.23 Moth balls,

9. Assignment = St‘udy for test on gases and change of state,

LIPS
T,EC

Full Tt Provided by ERIC.

30




» s e e -
. Lee o emt et i e s e N A R LARRIE Bt LT

JESSON 1 - Intrnduchicn TO Mrasurement

1, What is neasuzament?

- ma

1.1 Ask group what they do wvhen they reasure something,.
1.2 wolve definition = The determination of the size
or extcat of something by comparison with a standard,

2., Why rearure? )
2.1 ieeded to describe an object.

2.2 TYaceasary iox standardization of parts for produc-

tica 0. MITLLNES,

2.3 liacded as a basis for buying and selling goods.,

3. What is measuwed?
3.1 urdamartal coneepts
3,11 Cnes which must be defined,

3,12 Length, weight or mass, and

3,2 Derived units,.
3,21 Ones which sre developed fr

fundamental concepts,

tinme,

om combining the

3,22 Areua, volume, speed, and density.

4, Need for standards of measurement .

4.1 TProblem of buying and selling goods,

4.2 lManufactusing component parts in
of the world and having them fit

5, Systoms of measurement,
5,1 7-_,lish system.,

-

different parts
together properly.

5,011 A system of independently developed units of

maseYe,

5,12 Multiples of units are not uniformly related

Examples:

length
12 inches = 1 foot
3 feet = 1 yard
1760 yaxrds = 1 nmile

note: length multiples are

liquid wvolume
16 ounces = 1 pint
2 pints = 1 quart
4 quarts = 1 gallon

12 ~ 3 = 1760

which are not uniform or related and
are not cven the same as 1iquid wvolume,

5.2 Metric system

5,21 A complete system of measure which was loglcally

get Upe.
5,22 lias a uniform series of mu
sowors of 10, _
5.23 scedes of prefixes were
these multiples.

LRI 269

ltiples based upon
established to identify
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5.24 Example

|

~
" Prefix ' Multiples Symbol
| Deciral £raction Power of 10
" tera 1,000,000,000,000. 1012 T
H giga 1,000,000,000, . . 106 G
- mega 1,000,000, 103 M
q hecto 100, 107 h
- deka 10. 10 da
deci 0.1 10° d
. centi 0.01 10_ c
[ milld 0.00L 10_¢ m
micio 0.00CC01 10 g p
M nano 0.050C380001 10,72 n
L plco 0.0005006300001 10 . P
- 5.25 Dliatyis system is the officilal system of measure
i in most countries of the world,

6. Measuriang lergth,
6.1 DMetric Systen,

6.1l Bagic unit -~ the meter,

6,12 Originally defined as” 1/10,000,000 of the
distance from the equator to the North Pole.

6.13 Present standard ils a multiple of the wave=
length of a particular wavelength of light in
the spectrum of Krypton.

6.2 English gystem
6.2l Basic unit - the foot,
6.22 Multiples: dnch, yard, mile,

6.3 Interrelationships
6.31 1 in. L] 2.54 cll,
6.32 1l m = 39,37 in.

7. Assignment - Woz:iksheet on metric prefixes and length
unitsa,

LESOHN 2 = Measurement=-Sienificont Figures

1. Review worksheet on metric prefixes and length units,

2, Significant digits .
" 2.1 Limits of a measuring instrument,
2,11 Ask group if they can measure the thickness
of a picce of paper with an ordinary ruler., .
2,12 Develop concept that the smallness of measure=
ment is limited to the subdivision on the mea-
sheing fnotrument and that the smallest division
- : recorded 18 only an approximition,
i 32 %90
} ERIC |

Full Tt Provided by ERIC.
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2,2 Sianificunt digits are those ¢igits in a measurement
which we are rcasonably cure 2re correct,
2.3 Detarmining which digits are significant in a measure<
rnant. ‘
2.31 Ail nonzero digits are significant.
2.32 Zero digits are significant when they are:
2,321 DBectween DONZEro digits
(108 cm, 1.05 m) ‘
2,322 To the left of an exnressed decimal
roint (10, in., 250,000, miles)
2.323 ‘o the right of the decimal point and
to the right of a monzexro digit
(1.50 £t, 23,0 in.)

2,53 Zero disits are not significent when they are:
2.331 7To the leit of an implied decimal point
and to the right of a nonzero digit
(20 ft, 3,000 mi.)
2,332 To the right of a decimal point but to
the left of a nonzero digit.
(0,015 in., 0.0003 cm,)

3, Accuxacy of a meesurement,
3.1 Ask the clasa woich is a more accurate measurement:
3 in, or 275 ft. ‘ ‘ ‘
3.2 275 ft, is the moxre accurate measurement. t
3.3 Accuvacy is an indication of the number of significant
dirics in a measuvrement, ) .
3,41 2,03 in, is 3 digit accuracy.
32 127.32 £t i3 5.digit.acouzacy.
4, Precilsion of a imcasurcment, ‘ o
4.1 Ask the class which is a more precise measurement.
0.602 in, or 21.4 in, i ’
4.2 0,002 in, is the more preclse measurément.,
4,3 Procision is an sndication of the smallness of the
sp*al’iest unit measurcd,

5, Computation with medsurements, )
5.1 Special rules are nceded to assure that the results
do not indicste a greater accuracy OF precision than
the criginil measuvrcements,
5,2 Addition and subtraction,
5.21 Round o€f all measurement to the precision of
the least precise measurement before adding
or subtracting.
5.22 Examples :
5,221 add: 21.8 in., 3.47 in. and 128 in,
'3 least precise measurement is 128 in,
g0t 21.8 in, rounds to 22 in, |
3,47 in, rounds to 3 in. |
128 in, remains 128 in,
answer 153 ine S
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5.222 Subtract: 3,614 in, from 14.8 in,
14.8 in, 1s the least precise.
so: 14,8 in, remains 14.8 in,
3.614 in, rounds to 3.6 in,
answer 11.2 in,

5,3 Multiplication and division,
5.31 Rourd off the answer to the accuracy of the
leact accurate measurement used in the multiply-
ing or dividing,
5,32 Exanples
S5.321 Multiply 3.40 in, times 10, in. times 21.3in.
product is 724,2 in,3
least acrurate measurementais 10, in,
so: the answer is {<0 in,

5.322 Divide 5376.7L in.% by 24.1 in,
quoticnt: is 223,1
least accurate measurement is 24,1 in,
80 t_he answer is 223 in.

5.4 lNote: 1in addition and subtraction the rounding occurs
biafore the avithmetical operation, while in multipli-
catlon and division the rounding occurs after the
opcrations,

6. Asslignment - Worksheet on significant figures.

LESSON 3 ~ Measurement=~-Units of Measure

1. Revien worksheet on significant figures.

2, Lenpgth measurements » review concepts developed in the
first lesson,

3. Uaits detived from length measure,
3.1 Area : '
3.11 A measure of the extent of a surface,
3.12 Bzsic unit is a square whose sides are a
unit length In dimension,
3.121 Metric system . 2
3,1211 Basic unit is the square meter (m )2
3,1212 Other units: square Eentimeter (cm?)
square millimeter (mm“)

3.122 Englich systenm )
- 3,1221 - Basic unit is the sauare fogt(ft. )
3,1222 Other units: square inch (in.2)
square yard (yd.4)

35 ¥
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5.

3.2 Volume ' "
3.21 A measure of the space occupied by an” object,
3,22 DBagic unit is a ‘cube whose sides are a unit
lensth in dimension,
3,221 Metric system 3
3.2211 Basic unit is the cubic meter (m”)
3,2212 Other units: cubic centimeter (cm3)
: cubic millimeter (mm3) ‘
3,2213 The liter is a convenient practical
volumz unit which is between a
cubic centimeter and a cubic metex.
1000 cm3 = 1 lite
1000 iliters = 1l m

3,222 English system 3
3,2291 Dasic unit is the cubic foot (£t.”)
3,2222 Other units: cgbic inch (in.”)
cubic yard (yd.”)
35,2223 The quart is a convenient practical
volume unit which is nearly the
same asg the liter (1 liter=1.06 qt.)

Masgs meoagurements ‘ )

4,1 Mass is commonly considered the amount of matter con<
tained in an object but would be better to congider
it the measure of an object's inertia,

4,2 Metric system )

ture where water is most dense (about 4
and weighs about 2.2 1b, =

4.22 Other convenient units: gram(g) and milli-
gram (mg)

4,3 Eaglish system '
4,31 Ganerally mass is considered as a derived unit
based upon other fundamental concepts.
4,32 Bagic unit is the slug.
4.33 The slug has a weight of about 32 pounds,

Force or weight measurements
5.1 Gererally force is that which produces or prevents
motioa or has the tendency to do so,
5.2 Metric units. )
5.21 L:uice English mass measurements these are derived
units.
5.22 Basic metric unit is the newton (nt,)
5.23 Another unit is the dyne. ‘ .
5.24 A kilogram weighs about 9.8 nt, and a gram
weighs about 980 dynes.

5,3 English units ‘ )
5.31 The force unit is defined from the weight at
a particulsx location of a particular frac-
tion of the bagic motrie kilogram,
5,32 'The basic unit is the gound.
5,33 Anothex convenient: unit is the ounce.

37 w5
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6. Time '

6.1 This is the only unit which is the same for all
systems of maasure,

6.2 The basiec unit is the second (see.) |

6.3 Other units are the minute and hour,

7. Chart of measuvrement: units.’

7.1 Pass oui blank unit charts.

7.2 ghaFe ove to become an integral part of the note-
cok,

7.3 Illustrate how they are to be filled im. (see com-
pleted chart) ' '

7.4 Az nes uits are developed they are te be added to-
the chart,.

8, Acsirnmront - Complete unit chart and worksheet on units

(@ -
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b, 4.0 3.'.:.23'.:.'3 = b0000000qlo £: 90 nte = toooonaolbo

C, 5ol k’go t'iﬂ.’?.g;h = onoonocobDo 8o 1960 d}'ncﬁ = Jovouwunoilo

I

. de 25.% om ouc00000SRe : Mo Y05 km = onooooaqlni'u
2, Coiplere she Following Fuzliosh te mwtric convarsicns,
8, 15 1bo I8 uhe velght o6fivovcccckBo € 100 ¥do ®o000000eMo |
be 23 in, = 00cdcaooollle £, 3 1bo = oooooooodyﬂeﬁ
C. % qta &= op?ooo.oo Litaxs _ 80 2 gﬁlo = _ooooooooliﬁﬁﬁﬂ;

d. 32 0z, = opoooooonco he & ﬂlug ot oooo’ooédkg'c_-

3o Cenplste the Lolloving conversicns.
8 8, £25 8o welZh sdvoocooooUyEs
e 4 8lugs veigh coooocosaelbe
, 18 BZo 150380 ceoovocoeoohto
do 2,500 0mo = o000000oobilewn

M, S& 026 = soo00oooboobbo

:Eo 00?5 hitevs = ooq:ocoocooems
. 96 lb. 18 Che velght 0f coovncooc'eoBLlUES, : !

he 186 nt, i9 the walght 0f coocesonanclifo
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Experiment i1 - MEASUREMENT OF LENGTH WITH A METER STICK

Date submitted

Purpoge of ecxperiment
T, 1o dcvelop tne relationships between English and Metric

units of length, ~ -\ _ .
2. To develcp technique in measuring lengths with a meter

stick and performing calculations with these measurements,

Apparatusg .
Ticcor stick, Enzlish inch divided into tenths, wood block,
metal block (1" maximum dimension), metal cylinder (1" maximum

dimension) .

Procedure

Part ). Relatlonship between English and Metriec Units of length,
=it lengch of the table is messured with the English gide of
the matdér otick starting with the left end of the table, The top
edpes of the toble are rounded off, therefor to locate the edge
of the table place the wood block against the edge of the table
and using the edge of the block as the reference point start the
measuring., Since the moter stick is not longer than the table,
it will have to be mcved and the wood block will be used to mark
the end of the meter on the table, The length is recorded to the
nearest tenth of an inch, since the inch on the meter stick 1s
divided into common fractions use the paper scale which is divided
into tenths for the final meagurement, <The measurement will then
be repeated starting from the opposite end of the table, If the
two measuremant are different, a third trial will be made and the

average length calculated,

In a2 similar manner the length of the table will be measured
to the nearest penth of a centimeter.

From this data the length of an inch in centimeters and the
length of a meter in inches will now be datermined and compared
with the apcepted values,

Paxt 2 Measuring the volume of solids.

" The length, width, and thickness of the metal bloek will be
measured to the nearest tenth of a centlimeter, At least two
tiiale of each measurement will be made and from the average
values of each dimension the volume of the block will be calculted,

I a similar fashion the volume of the cylinder will be cal-
culated., |

nga . _
Part 1 Trial Length of table Length of table
| (inches) (centimeters)
) A - '
2
3 o
8 T
SRR A —
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Experiment #1 - Page 2

1 inch equals cm. Accepted value 1 in, equals 2,54 cm, erroxr___

CERRE————

1 meter equals in, Accepted value 1 m equals 39.4 in, exror

Part 2 .
Block# | Cylinder#
Trial nength | Width | Thickness Volume || Length | Diametex Volume
(cr) (c) (cm) (em?) || (cm) (cm) | 3
1 | '
2
3 .

Average

Quest:ions .

1., Why start at the opposite end of the table when making a se-
cond measurement? -

2. What is the basic unit of length in the English System?
Uhat is the basic unit of length in the Metric System?
3., How do the basic units of length in the Metric and English -

Systems compire!?

4., What nay be some of the reasons that your values for the
length of the inch in centimetexs and length of the meter in
inches were different from the accepted values?

79 42
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EYPERTUNT {1 « MLASUREMENT OF LERGTH WITil A MWETER STICK - ORIGINAL DATA SHEFT

Part 1
Trial Length of table Length of table
X inches) (centimmters)
1
2
3
Average l

1 inch equalSseeeeCio Accepted value 1 ia, equals 2,,51; Cil GYYOr sevooolM

- 1 meter equalSsecesee 1N Accopled value 1 n equals 39%.4 in, erroresescin

Pary 2 . . .
Blocks E  Cylimder #
Teial |Tengih | Yidth | Thickness | Volume E length | Dizneter | Volume
. lem) Jfem) | (em) L (cm3) (cza) ~_(om) {en’) |
1 . . )
T
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Experiment #2 - MEASUREMENTS WITH THE VERNIER CALIPER

Purposce of experimant

1. To gevelop urnderstanding and experience in measuring
with a vernier caliper,

2, To compare the accuracy of measurements’ made with the
vexnier caliper and the meter stick.

Apparatus
Vernier caliper, metal block and cylinder used in Experi-
ment 1/-1 , wood block "with cylindrical liole in one end,

l'roce'lure

Paxt 1 The dimensions of the metal block and cylinder will be
leasured to the neavest hundrzdth of a centlmeter. At 1least
tiwo trials will be made for eacnh dimencion, " The volume of
each object will be calculated from the average values of its
dimensions,

Part 2 The overall volume of the wood block will be determined

in inches jin the same manuer as part 1. The volume of the hole

will be calculated by finding the diameter and depth of the

hole in inches with the appropriate parts of the vernier caliper,
The volume of the wood in the block can then be found by

aﬁbtﬁ?‘ct;ng the volume of the hole from the overall volume of

the ocK,

Data

Part 1

Block ¥ ]Cylinder F__

Trial Length | Widcth | Thickness Volu Length | Diameter| Volume
(cm) (cm) (c1a) )" (cm) (cm) (cm?)

1

: ' | ><!|‘
<

3

Average ‘ 'L

Average
from
Exp. #1

4 81
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Block +#

Block Ho_]_.e

Thickness Diameter

(in) (in)

P

et et p—p e
et 9 S - i e~ <

F—Averageii

Volume of wood in the block in3

Questions

1. How does the accuracy of the vernier caliper measurements
compare with the same measurements made with a meter stick?

2. What would be three uses that you could make of a vernier
caliper in the shop course that you are taking?

a.

b.

C.

3., Exanine the scales on the .barometer in the laboratory.
How do they compare with the scales on the vernier caliper?
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Experiment #3 - MEASUREHMENTS WITH THE MICROMETER CALIPER

Pucpose of expariment

1. To devalap understanding and experience in measuring
with a micrometer caliper.

" *9. Torcompare accuracy of measurements of the micrometer
clipec, vernier caliper, and meter stick.

Apparatus

“horometer calipar, English and Metric scales, the metal
block and cylinder used in the two previous experiments, set
of four samples of wire of different gauges.

Precedure

Part 1 .

The dimensions of the metal block and cylinder will be
measured to thie nearest thousandth of a centimeter, At
least two trials of each will be made, The volume of each
gtgjectiwill be calculated from the average values of each

imension.

Part 2

The diameter of each wire will be measure in mils. Several
trials should be made at different places along the wire and
the average value recorded and compared with the accepted
value for each gauge number,

Data
Part 1 o
| Block % Cylinder ¥
Trial Tength | width | Thickness Volume || Length Diameter Voiume
(cm) (cm) | (cm) (cm3) || (cm) | (cm) | (cm?)
1 >< |
2 : _
3 | >
Average | AT“ i
from
Exp. #2
Exp. #1
Part 2
Gounge Number Measurced Diameter Accepted Diameter | Difference
(mils) (mils) (mils)

4784
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gpestions

"1, How does the accuracy of the micrometer measurements com-
pare with the same mcesurements made with the vernier caliper

and the meter stick? -

2. What would be three uses that you could make of a micro-
meter caliper in the shop course that you are taking?

a.

b.

C.

3. Why should you use the ratchet thimble when closing the
spindle of the caliper? .

4. How do the diameters of the wires compare with their gauge

numbers?
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Experinent #4 - MASS DENSITY OF SOLIDS | j

Purpose of experimant

l. 'Wo develope understanding s#nd experience in measuring
with a trip balance,

2, To determine mass density of regular solids,

3. To detormine the volume of lrregular solids and compute
their mass densities,

Apparatus
Triple beam balance, metal block, metal cylinder, vernier

cai.}ger, 100 ml graduated cylinder, four irregularly shaped metal
solids, : -

Pronadu-e

Part 1 - Density of regular solids, |

The dizensions of the metal block and cylinder will be measured
with tha2 vernier caliper to the nearest hundredth of a centimeter,
From this data the volume of each will be calculated, The mass will
be measured on the trip balance to the nearest tenth of a gram and
the mass density calculated frem the information obtained,

Part 2 - Density of irregular solids. | |
The mass of each irregular solid will be measured on the trip
balance before the volume is measured., - :
The voluue of each irregular solid will be measured by place- '
ing enouzh water in the graduate to cover the solid, The volume
of the water will be recorded and then the solid will be carefully
placed in the cylinder, The new voiume will then be recorded and
the difference between this new volune and the original one will ;
be the volume of the solid., This volume will be used along with

the mass of the solid to calculate the mass density of each solid. = i
Paxrt 3 _ ;
The mass densities calculated in parts 1 & 2 will then be com~ §
pared with the accepted mass denaities, ¢
- Data
Part 1 | o
Object Material Length Width Thickness Diameter Volume -
| (em)  (cm) (cm) ~ (cm) (em3)
Block o |
" Cylinder
50 87 |

Full Tt Provided by ERIC.
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Experiment #4 - Page 2

Object I Material Mass Volupe Density
(=) (em) (g/cmd)
Block |
Cylinder
Part 2
Material | Volume of | Volume of |Volume of | Mass of | Mass Density
water water & solid solid of solid
(cd) | solid(cm3)|  (cmd) (g) (g/cm)
Part 3
Object Material CalculatedaDensity Accepted Density | Error,
(g/cm) (g/cmd) (g/cm)
Block
Cylindexr
Irreguler
solids
Qunstlonq . .
1. What is an advantage to finding volume by the water dis-
placengnt method° |

51

88

——




Eﬂoerimant #4 - Page 3

2, Which is more aCCLrate, direct measurement or the dis-
placement method?

3. Waat limitations are there to the displacement method of
measutring volume?

4. Could another liquid, gasoline or oil, be used in the dis-
placement method? Explain
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Experiment #5 - MASS DENSITY OF LIQUIDS

Pucrpose of experiment
1. To develop understanding and experience in measuring
volumes of liquids with a buret.

2., To measure the mass density of liquids.

Apparatus _ 3
Iriple beam balance, 50 ml buret, buret rod, buret clamp,
2~160 ml beakers, Zfour liquids of different densities,

Procrdure : .

Since a liquid has no definite shape it presents a problem
in measuring. The volume cannot be measured by putting it on
the table and measuring its length, width, and thickness. 1Its
mass cennot be readily measured by pouring it on the pan of
the balance., The liquid must be held in a container. In this
experiment a known volume will be placed in a beaker and the
combined mass of the liquid and beaker measured. If the mass
ofithg beaker is known, then the mass of the liquid can be ob--
tained, - _ |

ror b g v . " Ty e i P e B 4 e St - oedd @ wSnim v m e s e s et — . v e e s ee.
A .
et et At A e € en 2t e T € L e e L b S0t AT e daw sl s eaee Lt 4Gt o m e e s emeet

The volume of the liquid is found by filling the buret with
the liquid and then allowing the liquid to be drawn off into the
beaker, The level of the liquid in the buret is recorded before
and after the sample is drawn out. The volume of the liquid
fake? from the buret is found from the difference in the two

Four trigls will be made dsing a different liquid for‘each trial,
‘The density for each liquid will be calculated and compared with
the accepted values, _ ' , ‘

Data
Trial

Initial]| Final Volume'

Liquid Vsed

A et i et e e §
L el

buret
Reading

buret

Reading

of

Liquidi}

_ @b | @) | ml) |

Mass of
beaker

(g)

Mass of

beaker
&liquid
()

Mass of
liquid

(g)
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Experiment #5 - Page 2

Trial Experimental Mass Density Accepted Mass Density Exrror
of Liquid of Liquid
4 (g/m1) {g/nl) (g/ml)
! _ _
2
3
4
Question's

1. Why is the buret graduated with the zero at the top instead
of the bottom? '

Why must you be sure to have the tip of the buret filled

2,
drawing off the measured volume?

with 1iquid before

What effect might temperature have on the density of the liquid?

What may be some reasons for error in your results?

92

55

i i et e A vt e o L L L o A et A T R LT Iy, - g
- P TP T A DN P T

e AT 4y # oDe ok e Bkt k. $aka 7 an ¥ g At SIS 8 aen AT




)

Kume

Table Dt

Pasinoy o Instrucior ’s dApproval
INRERTNEDS £ 5 - LARE DEEBEITY (F LIQUIDS - (R 2 YGIIAL, DAZS SUEET
ig- . v ?- . a2 = - ~ -0 o - - - : . ro - . - J:
Teislitioudd Used | Ionaitiel Figal | Voluse ‘ Pags of | Bass of | less oxf
% Buret Burat of 4 Beszker Besker Ligul
?; Reuading | Deading ;,uu;', i & Llguid )
i oty | fm1) (@1) §  (g) () | €a)
'3‘.'-1.."3...“5‘:;‘"-""'“""‘" TR T B N i TR A B e i '.:m-.;m' = " ! R R T T S A R R Y N I AN U AR R e Pati sl T
g @ E’
ol :
2 ;
A | _
5 PN X :
&4 | .
h! H A
irzal]  Faxperimeniul ¥ass Density Focepted Tavs Density irror
: of LiGuid of Ligquid S
: {pini) “lgiml) £a/m1)
%::'.v:...mqamzz. oL I AR R Mg T T S Y T o I R T e Co AR BT 6 T e z.m .ma'e-r&.;ts:ﬂ
L3
g
2
m&é.'
K|
1 '% y
t 1
U

54

93




Wi

Codia et

Name Date submitted

Experiment #6 - BUOYANCY OF A LIQUID

Purpose of e'-:peribﬂru
To study the factors effeoting the buoyant force of a liquid

upon a solid placed 1n the liquid,

Apparatus
Triple beam balence, buret rod, overflow csn, catch bucket,
25C ml beaker, four solid objects, alcohol, strlng. |

Procedure

Part 1 - Water used as the liquid.

A piece of string is fastened to esch solid and by means of
this string the object is hung under the balance which has been
elevated on the bnrct rod, The mass of the obJect is measured
to the nea'resr tenth of a gram. The mass of it in water is
found by piacing the beaker of water under the balance and sub-
merging the solid in the water. Care should be taken to be sure
that the object is completely submerged,

After the mass of the objects in air and in water has been
measured then the weight of the water displaced is found. This
is done by using the overflow can and catch bucket. First the
mass of the catch bucket is measured. The overflow can is filled
with water until the level is above the spout in the side of the
can., The excess water js allowed to flow out of the spout, Care
should be taken not to disturb the overflow can while this is
happening, the water should be allowed to stop without any out-
side disturbance, The obJect will be placed carefully into the

ovesrflow can and the water which overflows will be caught in the

catch bucket, The caitch bucket and the liquid is then placed on
the balance and the mass determined, From this data the mass of
the water displaced by the object can be found,

The process will be repeated for all four objects.

Part 7 - Alcohol used as the l:.quld
The procedure is the game as in part 1 except that alcohol

. 38 uzed in place oi the water,

Lis,
Part 1
Trial jiFase 0of|Mass of|Suoyent l{kass oF [ass of | rss of Eynavimental
chiaci |object force of]| eatch catch water 20T OX
z:m sir |in water water  |(Jbucket |bucket |.displaced
. &water
i (=) () (8) () (3) (g) (8)
L |
L’
2
3
4
57
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Part 2
Trial || ass of|Mass of |Buoyant ||Mass of|Mass of Mass of || Experimental
object |object |force of|| catch | catch |alcohol error
in air in alcohol {|bucket |bucket |displaced
alcohol ' & alcohol
(g) (8) (8) (8) (g) () (8)
1
2
3
4.

Questions

1. How does the buoyant force of the water on the submerged block
comparc with the mass of the water displaced? '

2, How does the buoyant force of alcohol on the submerged block com-
pare with the mass of the alcohol displaced? s

3, Alcohol is less dense than water. If the liquid used had been
more dense than water, how would the buoyant force of this liquid
compare with the buoyant force of water on the same object?

4, 1If the object is less dense than water what will happen when it

is placed in water?

5. What reasons may account for the difference between the buoyant
force that you measured and the mass of the liquid which was displaced?

58
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Experiment #7 ~ SPECIFIC GRAVITY OF SOLIDS

Purpose of experiment

l. To determine the
2., To determine the
wanter,

specific gravity of solids denser than water.
specific gravity. of solids less dense than

Apparatus
- Triple beam balance, buret 1od, battery jar, 3 solids more dense
than water, 2 solids less dense than water, string.

Proceduve _
Port 1 - Solids more

Part dense than water,

The mwass of each cbject is measured first in air and then when
submergad in water, From this information the buoyant force of water
is Cetermined. The specific gravity of each object can then be cal-
culsted by dividing the mass of the object in air by the buoyant
force of the water, :

Part 2 ~ Solids less dense than water, )

The mass of the object in air is measured in the same way as in
part 1. To determine the buoyant force, the object will need to be
submergad, The lead object froam part 1 will be used as the sinker,
The sinker i1s tied to the object and the combined mass of the two
objects when submerged is measured, The buoyant force on the ob~
jeet alons is calculated by subtracting the mass of both in water
from the sum of the mass of the object in air and the sinker in
water,. The spe¢ifit gravity~is then calculated in the same man-
ner as in part 1,

Data

Part 1 - Solids more dense than water.

Trial || Material | Mass in | Mass in| Buoyant force | Specific Gravity
air water :
(&) (g) (e) _
1
2
3 -
Part 2 ~ Sclids less dense than water.
Trial|| Material|Mass in|Mass of | Miss of | Mass of | Buoyant|Specific
: air sinker |solid in | both in | force | Gravity
in water|air and water -
sinker .
in water '
(%) (&) (g) () (2)
: —~
2
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Experimenc #7 - Page 2

Questions

1. What definition of specific gravity was used in this experiment?

2, Show two ways that specific gravity can be used in the shop
course that you are ta[\:mg.

a,.

b.

3. Vhat may be some sources of error in this experiment?

6. gg
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Experiment #8 - ELASTICITY AND ELASTIC MODULUS

Purposc of experiment

1. 10 study tnec effacts of tension on a spring.
2, To calculate the elastic modulus for a spring.

Apparatus .
brass spring, weight hanger, slotted weights, meter stick, caliper
jaw for meter stick, instrument rod and collar hook.

Procedure .

The spring is hung from the collar hook on the instrument rod,
The height of tha lower end of the spring is measured with the meter
stick to which has been attached the caliper jaw to aid in locating
the position of the spring. Weights are added to the spring in 50

‘gram units end the total amount of stretch for each trial is recorded,

The elastic modulus for each trial is calculated by dividing
the total stretch of the spring by the amount of weight placed on
the spring. AHfter the individual values are calculated the average
modulus is determined,

= A gtaph is then constructed using the values of stretch for the
y-axis and the weights applied for the x-axis,

Data
Trial || liass applied |Weight applied | Height above | Stretch Elastilc
| table of spring|Modulus
(g) (oz.) (cm) (cm) (crn/oz.)
1 0
2 50
3 100 )
4 150 -
5 200
6 250
7 300
8 350
9 400
10 459

-

Mverage value for elastic modulus___ cm/oz.,

100

63"




Experiment #8 - Page 2

Questions

1. How do the {ndividual values for the elastic modulus compare?

2, What is the:shape;of the graph?

3, From your answers to questions #1 and #2, what can be said
about the relationship between stretch and the force applied?

4, Where might it be desirable to use a material with a low elas-
tic modulus?

Explain

ey —

5. Where might it be desirable to use a material with a high elas-
tic modulus? :

Explain

oAt S
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1ESSON 1 « Nature and Kinds of Torces

1, Nature of a force, ' o
1.1 Aslk the group what a force can do.
1.11 Cause an object to move.
1.12 Cause an cbject to stop moving.
1.13 Cause a moving object to change direction.,
1.14 Fold sn objcet in place,

1.2 Evolve definition of a force = that vhich produces
cr previnis wotlon or has the tendency to do &0,
1.3 How is a force applied? ) -
1.31 Ask the group how_they would exert a foxce upon
anptlior £arcSen. .
1.32 Evoivc conczpt that to exert a force physical
contact musi occux,
1.33 Thove arve thres possible exceptlons,
T 1,331 Thore forces which set Up force fields,
1.322 Gravitational, electrical and magnetic
forces, -

2, Kinds of force . -
2.1 Tension force = atteiipts to stretch the object,
2,2 Campz:ggsion force = attempts to squeeze or shortem
the c¢hject, -7
9.3 Torsional force = attempts to twist the cbject,
2.4 Shearing force = attempts to cause the material to
glip or clide,
2.5 Applicaticag of these kinds of force,
2.51 Pand saw cutting wodd.
2.511 Hand exerts a cozpression force on the
BOW. =
2,512 Teeth experiehce a tehnsion force on
the cutting face and a compression
force on the opposite face.
2.513 Teeth exert a shearing force on the wood .

2.52 Vrench tightening a bolt.

1\1\4\ M | ;\ CompressiD
| | o ?orsion

Compression
by hand

3, Assisnment - Draw a gketch of a” hammer driving 8 nail and
a pair of tin rnips cutting metul and label the regions
whore the difforeat types of forces are acting.

6404




L - ¥ffort and Resistunce Foxces and Torques

-

-’

pine and discuse sketches wade for homework.

ot force. ‘ '
. 1orce which is applied to a machine,
i &ymbolically represented by Fp.

Jigtance fezce, ' ' ~
.. Force which a machine is able to apply a&s a result

cf the clfioxt foree,
symbolicaliy zepzecented by Fp.

-que

A +ilucirete coucept of torque with a meter stick and

£=90 asu=s, one of a kilogram, one of 500 grams,

4.11 Have a student hold the meter stick horizontal=-
1y by one ende ‘ '

4.12 Piace the kilogram mass near the hand and
gtart moving it out noting the increased dif-
ficulty in holiinp the reter stick, T

4,13 Huve the studen: note if there is any apparent
difference in effect when the kllogram mass
is replaced by the 500 gram mass but placed
tuice as fur from the hand, _

pefinition of torque - The effectiveness of a force _

in producing rotation. 1

Facters effecting the magnitude of a torque,

4,31 Size of the force. )

/,.32 Distance the force is applied from the point
of rotntion (pivot).

4.33 Dircection of the force in respect to the dis~
tance from the pivot.

Exzressing the torque, )

4,41 Magnitude of the torque equals the product of
the force times the distance to the pivot
(provided force is at right angles to the dis~

tance line)

4,42 TFornula

L= =1
where L is the torque
F is the force applied
1 1s the distance to the pivot

4,43 Units for torque,
1»,~-ft,, lb.~in,, cm-dyne, m-nt,
4,44 Examples .

4.441 A force of 5 1b, is applied on the end
of a weench 5 in. long. How much torque
will be applicd to the nut which is be-
ing tightened?

L =35 1b, :x 6 in,
L, = 30 lb.-in,

; ‘ 67.105
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4.442 How far from the pivot will a force of
25 1b, have to be applied to produce a
torque of 350 1b o“'fto?

350 1b,~ft, = 25 1lb.xl
1. =350 1b.-ft,

1= 14 ft,

Direction of a torque.

4.451 Based upon the direction in which the
object will rotate.

452 Dilection taken from the rovement of

4 453

the clock = 1.,e. clockwice or counter-
cloclkwise,
> }
A\ o
plvot -

Exawple
Forces A and D produce counterclockwise

torque,
Forces B and C produce clockwise torques.

Equilibsiun of torques,

4452

4,53

An object i3 said to be in equilibrium or balance
when the clockwise torque equals the counter-
clockwise torque,

Appiications
4.521 Two people of different welghts bal-

ancing on a gee-sav,
4,522 The balances used in the laboratory.

Symholic representation

where F i1s the clockwise producing force

1o is the distance of the clockwise
force to the pivot
Foe 18 the comterclockwise producing
fonce
loc is the distance of the counterclock-
~wise force to the pivot,.

Example:
-A 50, 1b, boy sits on one end of a six
foot plank vhich is pivoted in the mid-
dle. How far from the middle on the
other side must a8 60 1b, boy sit in
order to balance the plank?

¢s 106
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50-1b, : 60 b,

50 lbo X 3 fto = 60 lbo x 1
1 =50 1b, x 3 ft,
60 1b,

1 = 2,5 ft,

5. Asgignment - Vorksheet on torques,

LESSON 3 - Mechanical Advantage and Work

1. Review worksheet on torque.

2, Mechanical cdvantage, '
2,1 What 1s the purpose of a machine?
2,11 Increases force
2,12 Increaszs speed or distance
2,13 Changes divection

2,2 The number of times a machine increases the force or
gpecd is called mechani.cal advantage.,
2,3 Mechanical advantage of force,
2,31 The number of times the machine increases the
effort force,
2,32 DMeasured by the ratio of the resistance force
to the effo:'t force,

r 3.321 Formula: R
MAF 2 e
Fg
where: IAp is the mechanical advantage of
force,

is the resistance force, .
‘ Frp 1is the effort force,

3.322 Examnles:

3.3221 What is the mechanical advantage of
force of a machine where a force of
25 1b, applied to the machine results
in the machine exerting a force of
225 1b,?

225 1b.
MAF = S5,

MAF = 9

Full Tt Provided by ERIC.
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2, 3222 A machine has an MAfp of 6,5,
How much effort force will have
to be applied to lift a weight
of 175.5 1b ?

6.5 = 175.5 1b,

Fg
P, 175.5 1b.
B~ D
Fp = 27 1b,

2,4 DMechanical advantare of speed. ©

2,61 Yhe numbar of times the machine increases the
gpesu or distance,

242 Neauu;ed by the ratlio of the distance the re=-

givtanca force moves to the dilstance the ef-

fort ZLorce noves, S

2,421 Tormula: MAg = SR

B

where: MAs is the mechanical advantage
of speed,
SR 1s the distance the resistance
force moves, -
Sp is the distance the effort
force moves,

2,422 Examples: - -
2,4221 What is the MAg of a machine where
the effort force moves 6 inches

while the resistance force moves
33 inches?

33 in.
MAg = T

r | MAg = 5.5

2,4222 A'machine has an MAg of 6,3, How
32 will the resistance move when
the effort moves 8 in.?

© 6,3 = SR
81n._
SR = 8 in, x 6,3
Sp = 50.4 in,

3. ‘.Iorl: - | B )
3.1 1Introduce idea of work by having one boy 1lift a box
and hand it to another boy who is told to stand and
hold the box,

| ERIC 10
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3,11 Ask if the boy who is holding the box was to
hold it for two hours who would have done more
work, the boy who lifted the box or the one
holding the box? i ‘

3.12 Ivoive the concept that work involves more
thHan just exerting a force but that the force
has to move over a distance,

3.2 Measuring work, | )

3.21 'ork equals the product of the force applied
and the distance the force moves,
3,22 Formula: W = FxS

wvhere: W is the amount of work done.

F 13 the force applied.
S is the distance the force moves,
3,23 Units of work.,
£ty =1b,, ine=lb., joule (nt-m), erg (dyne~-cm)
3.2%4 Lxavples: :

3,241 How much work is done in lifting a 24 1b,
box from the floor to a shelf 5 ft. high?
We 2% 1b, x 5 ft,

W = 120 ft,.-1b,

3,242 How far would a force of 12 nt, have to
be exerted in order to do 18 joules of
work?

18 joules = 12 nt. x S

L 18 joules
8 TZ nce.

8= 1l,5 m

4. Assignment - Workgheet on mechanical advantage and work.,

1LESSON 4 - Power and Efficiency

P2 >

1, Check over worksheet on mechanical advantage and work.

2, Pover ‘
2.1 Introduce power with the example of digging a ditch.,
Two men t:aEe four days dlgging by hand while a back
hoe can do the same job in a few hours,
2.11 Who dd the most useful work? (neither @s
the anomt of material removed was the same.)
2.12 What was different? (The time which it took.)

2,2 Power is a mzisure of the rate at which work is done.

2.21 Esxpresscd as a ratio of the work done to the
time rcquired to do the work.
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1, Complete the £ollowing tabla,
2 3 '

Wosksheet on echanical Advantage and Wozlk.

z : g %A
NI TRE LS

]
EURRLETIA LI TR MWM'JWAMN

72 nt, : 8 cmo i 48 cn. (6

10 dynes{ &0 dymnes S ¢
v

60 :‘.‘.bo 2 fto 790 fto 393

|
]
!
] 50 Ib. 20 ih, 12 fe, | 10 Fe,
]
]

12 nt, 1320 ne. {40

10

sre exerted over the given distances..

' 2, Determine how much work is dane when the Sellowiny forces

Forece Distance Work done
a, 12 ib, 6 f£t,
bo 65 n@ 2,5 W
co 980 cvnes 48 cme
d, 285 b, 18 in,
e, 75 nto 6 mo

208 joules of woerk?

8o " 42 ptw ocococcoman d, 72'nt.
b:. ?.% 'i‘-.:a. ;ycaq'n.o: eo 32 nto
Co "3’5 13 MY 00000000 fo 238 nt,

4o Itow much £orce would have to be emrted

-

distences tu do 576 ft. b, of Xk,
d, 10 ft.

8o 2.2 £t 00000000
Do 8 £to 000060000 Qo 24 £t

n Ce 25 in, 00000000 fo 6 ﬁto

142

3, Hou fuy would the following fexrces have to be ex

00000000

00000000

00000000

over the following

00000000

00000000

00000000

=»ted to do




2,22 Equation: P ="-,i.’-

} , 4 where: P 1s the power
W is the work done
T is the time required
2,23 Units - - L
2,231 ft.=1b,./sec., watt (joule/sec.),
erg/szc, |
2,232 Horsepowar
2.2521 7Power unit developed by James
Watt to sell his steam engines,
2.2322  One horsepcwer is equal to
550 fto"'lb ./Bec.
2.,2323 Equation: Hp = P/550 ft.-1b./sec.

] | but P u‘%

ke | )

bevi-d

° -—w s
1 ~80: Hp = T x 550 It.-1b./sec.

where: Hp is hofsepower
W 1is work done
T 15 time required

2.24 Examples: :
2,241 What power 48 required to lift 500 1b.
of material a height of 20 £t. in 25
seconds?

3
P =p but W= F x S

. L xS
so: P T

- 200 1b. x 20 ft.
25 sec,

P

} , . P == 400 ft.~1b./sec.

2,242 What horsepower engine will be needed
to 1ift 6,000 1b, of ore from a mine
600 ft, deep in 300 seconds?
6,000 1b, x 600 ft,
Hp = 300 sec. x 550 it.~lb./sec.

Hp = 21.8

3, Efficiency :

. 3,1 To operate any machine force has to be used to over-
ki come friction between parts and to lift parts oi the
machine," ) '

3,2 This means that some of the work done on the machine
is not gotten out of the machine as useful worl:,

3.3 Efflclency is the percentage of the work put into
~ The machine that is gotten out as useful work.

\ Hﬂk‘ 7413
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3.4 Calcuiating efficiency
3.41 Formula: Eff, = 208t x 100%

Win

where: Eff, ls efficiency
, Wout 18 output work.

Win is input work

3,42 Exrmple: What is the efficiency of a machine
which will produce 375 ft,-lb. of work when
400 f£t.-1b., of work are put into it?

o~ 375 fto"'lb. o,
Eff, = TG ft —io. X 100%

i Eff, = 93.8%

&4, 1Ideal and Actual Mechanical Advantages '
4.1 If there was no need to overcome friction and exert
forre to move machine parts then the work ocutput

would equai the work input. :

but W = FS

where Ip is the resistance force, SR is” the resis-
tance distance, FE is the effort force and Sg 1s the

effort d}stance.

then by algebra: EB, = _S__E}.
' FE SR

4,2 Since force is required to operaté the machine the
fatio Fp/ Ty does mot equal the ratio Sg/Sp but is
less, ) ' ) )
4.21 The ratio Fp/Fp is talled the actual mechanical

advantage (AMA? because it represents the actual
amount by which the force is increased, ° )
4,22 The ratio Sp/Sp is called the ideal mechanical
advantage (1HA§ because it represents the
amount the force should be increased 1f there

vere no losses,

5.. Assignment -.Worksheet on Mechanical Advantages, Power
and Efficiency.
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LESSON 5 - Balance and Equilibrium

1, Rcvicer worl:sh:et on mechanical advantages, power and
efficlency.,

2, Equiiibrium ' )
The s tuation where there are no unbalanced forces
acting on the odject, :
2.2 Unde: taese conditions the object may:
42,21 Remain at rest, ) '
2.22 Continue to move in a straight line at a
c ast.ot speed,
3, Torsicnal or xotatiomal balance,
3,1 Stztic :aleonce
3,11 “he clockwisoe torques are equal to the counter-
clockiice torquas,
3,12 The cbject recains in position,
3,13 Arplicaticas :
3,131 Weighing an object with a laboratory
balance, :
3.132 Balancing on a see~-8aw,

3.2 Dynanic balance t '

3,21 A stitically balanced object may vibrate if
$.¢ is rotated, ' o

3.22 'gio vibration will cause wear and uneven mo=

one

3.23 Tac vibration 111 vary with' the s ved,

3,24 1o gweral rotating objects are ba anced at
the cpeed where they are most often operated.

3.25 Exorcoles:
3.251 Rotors on turbines and motors,
3,452 Dynamic wheel balancing on a car.

L. Centc.® of Grarlzy o -t
4.1 Illustrate corcept of center of gravitz by balanc~
.’mg a roter gticic on one finger and ask: =
4,11 W-:t can be enid about the torques operating
on the stick? (Clockwise ones tust be equal to
tL~» counterciockwise ones,)
4,12 Yow maen forca must be exerted by the £ingex?
(i weight of the stick,)

4.2 Evolve the concept of center of gravity,

4,21 Tiat point whcre an object may be statically
balarced recardless of the position in which
it is placed.

4.22 O:r: That point where the weight of the object
ray be consiucred to be corcenirated,

4,3 Center of ;rovity in ron uniform objects,
o3l Weipat a moter stick at one end and locate
the point ot balance.

Q 78
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4.32 Have scvcral realed flat cardboard boxes which i
are weighted so their center of gravity is lo- ;
cated 1a a corner, middle of the side, ctc,

Th :ge can thicn be stacked in rather odd manners.
4.33 Pocs the ceoter of sravity have to be within
the material of the object? Illustrate with
5 a hollcy cylindier or ring.
5. Stcbilicy ’
5.1 ~n indic.eiea of the ahility of an object to return
to i3 croriaal pounition cfter baing tipped.
5.2 Stable evuilibiium
5,21 T:i:=3i=~ sho chijnct causes the center of gravity
to .2 sutotd,
5.22 E:co2isse ' T
5.221 A book lying £lot on a table.
5.222 A chair.

5.3 Unstablie equilibrium
5.31 Tipning the object causes the center of gravity
to bec lowered,
5.32 Exarvples: .
5.321 A pencil balsnced on its point.
5.322 A man on 8 tiZiit rope.

5.4 Neutral ecuilibrium
5.4 Ti-piag tae objest czuses no change im the
heisht of the center of gravity.
5.42 Exacple: a ball,

5.5 Tnerzarin. ctabdlity *
5.51 Increasing the area of the base.
5.511 Legs of a chair slant outward,
6,512 Sprerding lcgs vhen standing in a bus
or subway e )
5.513 large baces on lamps,

5,52 Lowering the centex of gravity,
5.52% Welsating the base of 2 lamp.
§.572 S:ail-= diameter wheels on automobiles.
5.523 TFootball lineizu crouching inm positions.

6. Assinpzmat - Study for tert on forces and thelr effeets.,

-

LESSOM 6 = Vector Coneept of a Frzce

1. ngelgp realization of the need for the vector expression
Ok 8 foice. '
1.1 Place a box on the tsble and ask what will happen when
a focc of 20 ib. 1s anpl1i~3d to the box,.
1.2 Quostica cannot be fully ansvered uuless the direction
of iho foree is «noune

Full Tt Provided by ERIC.
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2, Scalar and vector quantitles, - '
2.1 Briefly review concept of scalarx and vector quantities
as develooed in math class,
2.2 Scalir quontitiea
2.21 Require only magnitude’ to be fully expressed,
2.22 Exanples: volume, area, mass, speed, and den-
81t.y.o
2.3 Vector quantities - ' -
2.51 ilecuize a divectlon as well as magnitude,
2.32 Examples: displacement, velocity and force,

3, Drawiung force vcntoT, : .
3.1 & veeter is #n azwzcy which is a araphic representa~
tion O£ a vecicsr quuatity. .
3,11 I-rnitude of the feree is represeited by tine
lensth of thie aUrovw,
3.1:1 W©1ill1 nced a scale to relate lemgth to
force size,
3,112 A centimeter scale is rugt useful s
it is divided in iTealilse
3,113 Exasnle: Using a scale of 2 cm for
every pound (2 cw == 1 1b,) determine
-he 1length of tlh:e arrow for each oL
the following Zorces.
F=2,51b,

X __. 2cnm
£.§ E. Il.
2.5 1b.x2cm
X =" 11b.,

x = 5,0 cm

F=5,21b.

x 2 cn
' §

5.2 16, © 1 Ib

be
! b

X = 1

-0

-F
T
~N
0
8

x = 10,4 en

3,17 Divecction of the force is represented by the
dircetion the arrow is drawn from the point
of cpplication, )

3,121 Always represented as a pull on the
point of application,

; EC 80
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3,122 Direction is expressed in angular measure-
zent based on the four points of the com-

pass. N

-
Example: \ 3

direction E 30° 1
E 48 the starting or reference direction.
309 ic ti2 enount oi rotation from the
gtartii.z dizection, '
N ig tha dizcction of the rotation,
iicte: rcay also be expressed as N 600 E,

4, Assignmont - Vorkcheet oa drawing force vectors.

1LESSON 7 - The Resultant Vectox

M

1. Review worksheet on drawing of force vectors.

2. Coneccpt of a resultant force. -0

2.1 have uivo boys pull at Tight angles on a chair in
which' a third is seated. -

2.2 In whnt direc:zion does the seated boy move?
(Somzihere between the direction of the two forces.)

2.3 Show that the same effcect could be produced by one
Loy pguing in the direcction of the movement of the
peatad boy. -

2.4 Rozultznt Forec ¥ that single force which produces
the same affecct as two or more forces,

3. Doterminins the resultunt force,{Considerable work in
Lach elnas on woskinn with vzctors precedes this work.)
3,1 Forers aetine in the rama direction.
3,21 Resule.nt -g ecusl to the sum of the tub forces,
3,12 Direciion of tine resultant is the same as the
two forcnon,

3,2 TForces sctinr in opposite dircctions. -
3,71 liesultant is ¢quai to the algebraic sum of the
vectors. )
3,22 Direction of the resultant is the osame as that
of the laxgest vcotor,

3,3 Forces acting at right angles,

119
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1,

A

troxksheet on Drawing Force Feetors,.

Cn the given po!.u" P construct the fol lawing vectors.

Usa a scale of 1 1b.
a) 8 W, ’

b) 2.4 b, B

c) 6.8 b, W

d) 4,3 b, §

= 1 cm,
@) 3.0 1b. N 40°E
£) 7.2 1b, W 359N
g) 5.8 1b. E 758
h) 6.3 1b. S 15

4

2 120
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2,

Date

~

Constcues: che foilouing veetors in oxder with the first
on:Graun from polnt 4 and using the head of euch vector
a3 the startine voint Ffor the next one, Use a scile

of 8 lbo = 1 ’n,

a) 40 1b, E d) 20 1b, S 30° E
b) 20 ib, § GON e) 40 1bo U
c) 15 1b, S £) 34 1b. N
A.
3 121
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3,31 Recultsnt is greater than either of the forces
but less than the sum of the forces,

3.32 Direction of the resultant is somewhere between
the two forces.

3,33 Gsaphle sclutlion of vectors. .

3,331 Vectors, like geometric figures, may
be moved about as long as the direc-
ticn is not changed.

3.332 Vectors are added by glacing the tail
of the sccond on the head of the first
and the rosultant is drawm from the
tail of the Tirst to the head of the
cecond, )

Exasplet Iind the resultant of two
forces one 4 lb, acting E
and the other 3 1b, acting
I on point A,

(1) TIraw vectors using scale (2) Add the 3 1b, to the 4 1b,

of 1 cm=11b, vector.
A A
5 s 15 . “:
z). LI . L&
A ‘ - s /‘\o 4 - B
(3) Draw resultant (R) (4) Measure length of resultnnt
R = 5 cm therefore is equal

to 5 1b,
Meagure angle between R and
* Easterly force,(with pro-
tracter
angle equals 34,5°

A 2o
The resultant therefore is 5 lb, E 34,5° N

The esoma recult may he obtained by adding the two vectors in
the opposite oxder.

(1) Draw th2 vzetors. (2) Add the 4 1b, to the 3 1b.
vector, .
¢ | - b oA
ki

-

.
X
S
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(3) Draw resultant (R) (4) Measure length of resultant
R =35 cm therefore is equal

4 T8 to 5 1b,
e - Measure angle between R and
J Noxrtherly Force,
& angle equals 55,59

The regultent thorefore is 5 1b, N 55,5 E

Note from Lesson 6 part 3,122 we see that E 34,59 N is equivalent
to B 5505"' Eo

3.333 ©Show the group that by putting the two °
: proecding colutions together that a paral-
lelopzam is formed and that the diagonal
drewn iron the point of application is
the resultant,
3,34 Solution of vectors by computation, )
3,341 From t“he d'agrams drawn in 3.332 it can
ba scen that the resultant is the hypot-
enugse of a vight triangle whose sides
are the original forces, ‘
3.342 ‘Yo deiermin: the magnitude of the resul-
taat the Pythagorean Theorem 4s used,

i.eo Rz = FEz + FNZ

vhece R 1s the resultant
FE is the Easterly force

Fy is the Northerly force

2 2 2
£0? R2 e (4 1b,)° + (3 1b,
R =51b,

3.343 To deternine the direction of the resul-
taat the trigoomatrie function of the
tangent will be uged,

Tan, Q = 2;"“'3 1};:

Tan 8 = 0,75
0 = 34,5°

fo the resuvltant can be expressed as
5 1bo B 34.?0 No

4. Assignment - Worksheet op resultant vectors.,

| ERIC

Aruitoxt provided by Eic:




Hame Dute__

Worlishect on Rasultent Vectsirs,

- For each vector set f£ind the resuitunt by scale disgram
and messuring thi resultant, then sclve it mathewsticully,

(1) 5 Wb, end 12 1K, o | €2) 10 1b.8 end 16 1b.W,

e -

{3) 15 3.5 36°W end 25 1b.H6C™T | (4) 12 Ib.E 15°N and 16 1b.S 1SOE

Q 1
| LRIC 86 “
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1LESSOY § - Reaultant of Forces at

e e s e MRS S

other than Right Angles

1. Review worksiieet on ;esultaut

2. Resultant of forczs acting at
2.1 Granhic solution.

2,11 A perallelogran is
vectors as tho sid
2.12 The diagonal drsuin

tion of the forces
2,13 Iaczpled

A fcwec2 0f 5 1b,

forces.
other than right angles.

constructed using the force

»s of the parallelogram,

from the point of applica-
ig then the resultant force.
acts East upon point

A and 2 iorce of 6 1b, acts E 60V N

upon the
tan}: .

(1) Disaw the vectors using a
gcale 1 cm = 1 1b,

same point. Find the resul-

(2) Using a compass lay off
length of 5 1b, vector at
end of the 6 1b, one and
lay off length of 6 1b.
veetor at end of 5 1b, one.
Connect the intersection of
these distances with dotted
1ine to the ends of each
vector.

: \ \» d
(3) Draw Resuliant (F)

g s --_-.‘\,7
’ v &
. 7!

’
t4
'
s
' '
/ ) i . /
: e

Tha =oculten® s 9,5 ihe b 339 .

&7

(4) Measure Resultant

R = 9,5 cm which is equal to
9,5 1b, )
Measure angle between East-~
erly component and R,
angle equals 33°

125




2.2 Solutio. by computation. )
2.21 A diagram is dravm similar in manner to those
in Lesson 7 part 3.332,

ﬂ\
pd
e
///
=
."" [f' "’ 'e“
AR
2.22 HMarnitude of R is calculated using the Law of
Cosines.,
RZ = F12 + P2 = 2FjFacos ©

where: R is the resultant
F1 is one of the forces
F; is the. other force

6 is the angle between the forces

go: RZ = (5 1b.)2 + (6 16.)2 = 2(5 1b.)x(6 1b.)
X cos. 120

2 25 1b.2 + 36 1.2 - 60 1b.% (-0.500)

Ra
R = 91 1bo
R =9,51b, ) .

2.23 Direction of the resultant is calculated by
using the Law of Sines.

R 6 1b.
Sin 0 ~ Sia Y

Sin () = C,
§ = 33

Resultant is 9.5 1b, E 33.1° N,

54358
10
[ J

3, 7Tcss out workshests on composition of forces and spend re-
-vining t¥ve worizing on these, The sheet is te be com-
pleted for homework.

} ERIC 8¢ 128
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Worksheet on composition of Forces.
dolve each uf the Sollewing by muking a vector diagrem and
then soive them muthematicaily.

Lo o forces Jet an point A. One is 18 1b.I, the othes is
20 ib.S 25"B, vhat is the resuitant?

2, The guy wires on a television antems form an angle of
660 with cach other and esch is under a tension of 50 1b.
HBow much feres is pushing the anteoma down?

3, The wite supporting a picturs £oxms un angle of 1200 at
the nall ériven inoo tie walle 4f the tension in the wire
is 264 1he how much force 18 emerted devmuszd on the nail.

adl®?




LESSON 9 = The Ecuilibrant Force and Resolutions of Forces

1. Review workshuet on composition of forces.

2, Tquilibrant Fo%ce ' J

2.1 Review example from Lesson 7 section 2 of two boys
eun.l‘ng on a third boy who is seated in a chalr.,

2,2 Vaoat would happen if the ona2 boy who stepped in to
replace che othes two had exerted his force in the
opposite directicn and the original two had still
becu purllirz? (V2 motion would cceur,) '

2.3 rvolve conezpi ¢f an equilibrant force.

2,31 A force equal in magnitude but opposite in direc-
tina to the resultant force,

2,32 ':{%aiequil:i.brant produces the situation of equil-

rium, )

3. Resolution of Forces
3.1 The separation of a-single force into two component
forces acting in specific directions, usually at
right arcles to each other,
3.2 Apnlicationg
3.21 Mony times it is not convenient to apply the
force in the direction desired so it will be
upplied at an angle,
[ 3,22 Pulling a slid or wagon.
3.23 Pushing 2 lawn mower,
3.24 Closing a window with a window pole.

3.3 Determining the size of the component forces. ‘ J
3.31 The easiest solution 1s through the use of the
trignometric functions of sine and cosine.
3,32 Example: & boy pulls a loaded wagon with a
force of 50 1b., If the handle forms en angle
} of 40° with the horizontal, what are the hori-
zontal and vertical components of his force?

(1) Diagram the forces involved.

P T e K TICRN

(2) Trom the diagram it can be seen that: F

sin 40° =_FV and cos 40° =_'H
50 1b, 50 1b,

where Fy is the vertical component and Fy is the
horizontal component,

(3) Solutions

: Py = 50 1b, x Sin 40°  Fy =50 1b., x ccs ACO
; . Fy = 50 1lbe x 0,043 Fg = 50 b, x 0,766

128

Iy = 32 1b,
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FH = 38 1b,




3,2 DRecolviny the force of gravity--the incline.
3.21 If an object is placed on an incline, the
weisht may be separated into tvo forces,
n : 3.271 One acting parallel to the plane,
3,2:2 Tie otusr acting perpendiculer to
f the plane, (The normal force.)
F 3,213 A boy weiching 30 1b, is placed on
f a 209 inciine. Determine the compon="
) ents of the weight acting down the plane
and intc thie plane,

. | . (1)

¢ -
A
\

)

\\.

YRR

1

where: W is the weight of the box, N the
component force gerpen sular to
the surface of the plar and F
' the coiiponent force parallel to
1 . the plane, -
note: From the geometry of the diagram
it ean be shown that the angle of
inc%ine and the angle formed by
N and W are equal,

(2) Solution

o, F 0 N
gin 20 7 cos 20 i
' FeW sin 20° N= W cos 20°
j F = 10 1b, N= 28 1b,
3,22 An interesting illustration is the following:
M 4,221 A cart uged for inclined plame experi-
i ments (Hall's carriage) is loaded so

that its mass 1s 1 kg,
2 3,222 The cart is to be placed on a 30° in-
i | cline, _
- . 3,223 Calculate in the mamner of 3,213 the
: compouents of the kg. weight.
1 F = 500 g., W = 866 g.
i 3,224 Apply these amounts of force to the cart
in the opposite direction to which the
’ components are acting. (Strings attached
; ‘ tc the cart ond run over pulleys attached
to instrument supports. The forces are
| develoned by using laboratory weilghts
| hung on the strings.).
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3.225 Since the two applied forces exactly can-
cel the components of the weights of the
cart, there should be no need for the in-
cline, Revove it and the cart remains

in position,

4, Assipnment =~ Uorsheet on resolution of forces,

ILRO7OM 10 = Doyl of Uesk on Pevces

1. Go over in detail the worksheet on Resolution of Forces,

2. As additional a’d and review have the students prosent se-
lected exwarcilces from the vworksheets for lessons 5 = 9 to

the class,

3, Jdssignmeat - Study for test on forces.

1LE3SON 11 = Simple lachines - The Lever

1. Re\éi}aw basic machine concepts as developed in Lessons 3
and 4. e
1.1 Purposes of a machine,
1,11 Increcase foxce.
1.12 Increuse speed or distance,
1.13 Change directlon,

A machine cannot increase the amount of work done,
Mechanical Advantage - Ideal, Actual, Methods of
deotermining, ctc.

LY

-
*
w N

2, The levery | .
2,1 Characteristics ) ) -
2.11 A rizid bar which is free to rotate about a
fixed point.,
2,12 Parts of a lever, ‘ e
2,121 Fulecrum - point absut which the bar rotates.
2,12 Effort arm =- distance from point of ap-
plication of the effort force to the ful-
crum,
2.123 Resistance arm - distance from point of
application of the resistance force to
the fulerum,

S e TR Ut LAy ks 17 e G i
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Yane Date

Worlkslieet on Desolution of Forces,

For each probiem make a scule disgran and solve mathematically.

1,

3o

.

5 boy pulls a wagon with a foreez of 15 Ib, I€ the hundle
forms an angle of 20° with the giround find the horizontal
and verticai conwvonen:s of his Eoree,

A force of 30 e 15 execi’ted on a window pole to close
the windew. IF the pole £orms an engle of 152 with the
wvindou hov much forvee is closing the window and how
much is trying to nush the windcw out?

A force of 230 nt acts N 60°E, What arc the N and B
components of ¢his force,. _

A 300 1b, box vests on an ineline vhich foxms an angle of
18" with the ground, What are the components of the
bou's ueight parailel and perpendicula to the plane?

Fow nuch force will be needed to hold s 600 ib, safe on
an inclin vhose angle is 12 degrees?

oy 131
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2,124 Diagram

el e SE—

/\
£, | FE

where 1, is the resistance arm and 1y is
the effort arm,

lMechunical advantage of a lever.
2,21 T£ the leve:r is considered weightless and withe-
ovt friction a simple torque analyses can be
tpplied,
lees Fp x 1p = Fpx 1p

2,22 By algebraic manipulation:

I‘R IE
Fg 1R . . .

2,23 Trom section 1 it can be seen that the ratio
FR/Fp 18 the actual mechanical advantage,

2,24 1In practice the two ratios in 2.22 are not
cquivalent but 1,/1, will be larger and is
_ referred to as tle ﬁdeal mechanical advantage,
Clausrs of lever,
2,3). Fixst class lever.
2,311 The fulcrum is between the effort and
tlie resistance, N
2,312 Can be used to increase force.
2,3121 When cffort arm is longer then
reslstance arm,
2,3122 Exanples - Claw hammer pulling
) out™a nail
A palr of tin snips

2,313 Can be used to increate speed or distance.
. 2,3131 Where effort arm is shorter than
resistance arm, ' ' :
2,3132 Exanple - pair of paper shears. .j

2,32 Second class lever, ;
, 2,321 The resistance is between the effort ;
and the fulcrum, ' ;
2,322 Used only to multiply force as the ef- T
fort arm 1s alvays longer than the re- : *

sistance arm, ' i
2,323 Exacples: wheelbarrow and nuteracker.

% 132




2,33 Third class lever, )
2.331 7the effort is between the resistance

and the fulecrum,

2.332 Usecd ornly to multiply spéed or distance
as the effort a¥m is always less than
the resistance arm, °

2.333 Examples: tweezers and ice tongs.

3, Assignoant - Worksheet on levers.

LESSON 12 -~ Simnle Machines ~ The Pulley

1. Review worksheet on levers, )

2. A pulley is a wheel which is free to turn about an axle
which is mounted in a frame, ‘

3. Fixed pulley.
3.1 The pulley does not move up or down as the load is

moveu,
3.2 Diagram

wheel =4 ax le
e 71__....__ frame
i

| E\ |
} <
L. Fi ¢
3,3 Mechanical advantage of the pulley.
3,31 Can be likened to a lever.
3.311 TFulcrum is the axle.
3,312 Since the rope is over the edge of the
- wheel the effort and resistance arms
ore radii of the wheel and are equal,

3.32 The rechanical advantage is thus one.
3.53 The nulley ig used to change direction of the

force but ideally does mot change the size of
the force. :

4. Movable pulley. ’ : .
4.1 The pulley moves up and down with the load. One end

of the rope is fixed in place and the load is at-
tached to the frame. . :

©

| ERIC
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4.2 Diagrum

Ny I

Pulley coubinations, ) '
Frequentcly refered to as a block and tackle,

5.1

5

S, ]

o2

o3

F

4,3 Mechanical advantage of the pulley.
4,21 Can azain be likened to a lever. '

4,511 The fulecrum is now the point of contact
with the fixed rope, ]

4,312 Effort arm will be the dlameter of the
pulley, while the resistance arm is the
radius of the pulley.,” - '

4,313 The ideal mechanical advantage is there-
fore two, '
4,3131 In order to move the resistance

4,3132 A simple way of determining the

Consists of several wheels on a common axle in a

single frame,
5.21 Tuwo sets
movable,

5,22 1Individual wheels are called sheaves. | .

Ideal mechanicel advantage is determined by the num-
ber of ropes supporting the movable set,

up a unit distance the effort
force must move twice as far.,

I.MA, 1s by counting the num- .
ber of ropes gupporting the
movable pulley.

ore used, one fired and the other




o sm e G- A @ 0 b et O Bede el Gl Lt o el el mews. el o

5.4 Examples:

A AN NN

-

~N

7

\ (N~ [

NG A—

A
fVIA = 4 li, F{t’\ ' IMA= S

6., Assignment - Worksheet on pulleys.

LESSON 13 ~ Simple lachines ~ Wheel and Axle

\

1. Review wor_kéheet on the pullay.
2, Wheel and axle, =, -

__-—_—7..-‘

©

£ N\Nr~_
\_/

< ')\ ?
p ) .

2.1 A wheel or "crank vigidly" attached 'to ‘an axle,
2,2 May be considered a lever with unequal arms,

2.3 Diagram

where: 7re is radius of the small
wﬁeel or axle, )
\ ry 1o radius of the large
wkeel or crank, .

ey



Yame Date

-~

Vorkshaet « Pulley

A

determine for each pulley system the I.M.A,, Reaigtarce
Blstunce, Work Ynput, ork output and efficiency.
%) ~
\J A
Ty

(1) 2) 3)
,.

(i

4

v \V4
201 204

\z Yo,
1514 A\ Sl

i3 £33 3 3 Ea 3

LI 7 D '
o Setos I S D' =i 5,220 £t
{ /i\ t"\
1 W/ ’f/
250 ¢ v 50

1 501b 1B ._

e ‘E.‘.\'&a o ©ovovoo A = 'c:o.‘o’_onoo EW% ot 0000000 w ™ 5000000
i :'::R ™ 50600000 sB. “-‘oo?o‘oooo SR ¥ 0000000 SR u.°°'°.°°°°
: “:’t'}fh "M s000000 W}:’Q’ 0 sone oo.o "]IN = 0000000 U.uq = 0,0‘0;0.00 °

) . , . C

: WC“}'_}"-‘- 2000 of .o WGH‘I‘“ i4ge0000 “Igu'fa ©000o0o00 ”("{]‘I‘u ° 0_0;010'0 °
: U:f 3" 600000 BfL .= ouvoocooo Efgo“’ 0000000 Bflom o_o._o'-o‘o oc;

5., %he maginum effost foree thot a men can exert is 100 1ib,

: For exzch of the follirring wevistances deaw a pull:y system

i which wowid 1ife chat reglstence without exceeding the

: atfont fowce,

Sy L50 ib, 7 B) 900 b, c) 300 ib,

&

gy 700 Ib, e 500 1ib,

i 99
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2,4 In one turn of the wheel:
2.41 Tg will move down o distance cqual to the circum-
ference of tie large wheel (2wry)
2,42 Fr will move up & distance equn& to the cir-
cumference of the small wheel (2%izg)

2,5 ideal wachanical advantage of wheel and axle.
2,51 From general definition . Se
IMA = JE
SR

2.52 SE equals circumference of the large wheel and
SR equals circumference of the small wheel,

2,53 So: MA = 2 7TL_
2 wrg
2,54 Simplifying: IMA = L
rg

2,6 Applications
2,6). Fo=r gaining force. |
2,611 Steering wheel on a car,
2,612 Crank on lifting device of a tow truck,
2,613 Vige handles,

2,62 For gaining speed,
2.621 Step~cone pulleys on drill press.
2,622 Adjustable diaimeter pulley on fan motor
for air circulating system,

2,7 Samnle problems, ' '
2,71 What is the ideal mechanical advantage of a
. winch which has a handle 30 in. long attached

to a drum 3 in, in diameter?

IMA = Sl Lhere r, = 30 in. and

s
rg = l%n"' (3 in. is the diameter and diameter=2r)
 IMA = 20

2,72 Two step-cone pulleys are to be used to provide
variable speeds for a machine tool, Both pul-
leys sets are the same size. ~The dlameters of
the pulleys axe 2 in,, 3 in, and 4 in, For
each possible combination determine the speed
ratio of driven pulley to the dwiving pulley.

| ERIC | 100 138
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(1) Possible cc;mﬁinations .

‘Driving Pulley Driven Pulley
2 in, 2 in,
2 i‘n. 3 ino
2 in, 4 in,
3 in. 2 in,
3 1in, g . 3 in,
3 in, 4 in,
4 in. 3 inO
4 in, 2 in,

It isg obvious that when both diameters are
the same, there is no speed change.

i.e. speed ratio = 1

(2) Speed ratio will equal the ratio of the cir-
cumference of the driving pulley to that of
the driven pulley.

i.e. SORO B E-z-

Cy

where: S.R, is the speed ratio, Cp is the
circumference of the driven pulley
and C, is the circumference of the
driviug pulley.

but: Cq = mdy and Cy = Wy where d is
the diameter o% the pulley.

80 SRy = f]__2_
dy
(3) Solution
Driving Pulley Driven Pulley S.R,
(dg)- (d2)
2 in, 3 in, 0,67
2 in, . 4 in, 0.50
3 in, 2 in, 1,50
3 in, 4 in, 0,75
4 in, 2 in, 2,00
4 in, ) 3 in, 1,33
Obtained by formula,
d2
S.R. B wnsne
43
acse S,Pe = %’"}%’E‘
_S,Re = 0,67
3, The differiential pulley. i

3,1 A combination of the wheel and axle and a movable pulley.

Full Tt Provided by ERIC.
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.- |
3,2 Diagram (]

3.3 For one turn of the large wheel Fg will move a distance
equal to the circumference of the large vheel or -
Sp = 2nry, | | . .

3.4 Iégpe gection A will be pulled up an equal distance

3,5 Ropa - scetion B will be increased by a distance equal
to the circumference of the small wheel (2mrg) .

3,6 The rope supporting the movable gulley C wilf thiis be
z(;léorteneg by)the difference in the two length changes.

T = D . . |

3.7 Fp w!fll thug' move up a distance equal to half the
léngth decreased or Sp = k(2veg) )

3.8 Ideal mechanical advantage will equal the ratio of
these two distances,

or IMA ET,E

Yy, - 2vrg)

simplifying
p IPIA L ‘ 2r1‘

SrSuibrresmerrerttotad

I'L - rs

4. Assignment = Workshect on wheel and axle.

| FRIC | 102440

Aruitoxt provided by Eic:

”




R W

Date

Worksheot » Vheel and Axle . _
(2) R=4"  €3) R= 8"

{1)
R= (0"
, ra 4

20!!:

Sb.

VA = eooccooao
A1y o 0000000

Ef£o® coo0000o0

%)

0 = 0000000

Ri‘:ug' = 000000 O )

W
TEEo Loo00000

20l F =601, .

IMd = s0000060
AVS = c000000
Effo' 00600000

%) |

NG e 1600000
AYA = 4000000
fﬁfo"’" ooovoO6o

103 144

FR=50 Ib

IMA = 0000000
AMA w 0000000
Effo® 5000000

n% ) gp00000
AMb » o;oaooo

P.lffo”..- 0000000



~ i

!

™

3 B3 Ed @ =3

| Wheol and Azle ~ Page 2

{7) ——

o~ et pye Y
Lyrivay

. = 2 a0, =3 in,
o = &odn,

2y = 6 in

what is the speed watio for the 3 possible combinations?

Miver Biiven SR,

2 5.'11“ » 3 in, : 0000000000
4 in, 3 in. 0000000000
6 ino 3 in, 06000000000

0142




LESSON 14 = Simnle Machinag = Inclined Plane

1. Check over work_sheet on wheel and axle,

2., The inclified pldne. i
2,1 A tf11ut surface one end of which is higher than the
other. i ‘
2.2 Ussd to Lift objects from one level to another,
2,3 Dlagranm :

- — ;b\—-—-?-‘

[ '
) .

1 is the length of the plane
h 13 tho height of the plane
b 1s the base of the plane

@ is the angle of the incline

2.4 In lesson9 gection 3,2 the basic principles of -the
inclined plane were developed, = B
2,41 By moving the load through a distance 1 it can
be railged to a height h,
2,42 The plane supports part of the welght so the ef~
fort meeded 18 ohly that to overcome the com-
poneiit which is acting pardllel to 1,
2,43 It was shown in Lesson 9 part 3.2 that the force
down the plane was equal to the weight times
the sin 0O, ' B
A4b The sin 8 is equal to the ratio of h to 1,
A5 So: FeW x%‘:

or: Fxl=wWzxh ..

2.5 The purpose of the inclined plane :l.s.thue to lift a
| fielpht’ W to a helght h by exerting a force F through
a dlstance 1. -
2.6 Yrom 2,45 the following can be evolved:
| v,k
2.61 'i_'. seas

BN

NN

2,62 Ir anttal experience these two ratios will not
be evunl as the actual value for F will include
tha foree necessary to overcome £xiction,’ '

2,63 The 1/h ratio will provide the ideal mechanical
advantage.

} ERIC
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3, Sample problem, '
3,1 A 500 1b, safe is rolled up a plank 15 £t, long to a
platfarm 3 £, high, What is the TMA of the plome?

15 ft.
IMA = =S5t

IMA = 5

3.2 HNeglecting friction, how much force would be needed?
_if there is no friction IMA = AMA
and % = THA

cos 50}(; ib. _ 5

P SOOFJ.b.

F = 100 b, _

3,3 If the furce neceasary was actually 125 1b,, what is
the AMA of the plane? |

- 500 1b.
AMA = T75ib,
AMA = 4
3.4 How much work was put into the machine? ™
Win = Fg x Sy which for the inclined plane becomes:
Win 2 Fx 1
go: Wy, =125 1b. x 15 ft,
Wy, = 1875 ft.-1b. - S
3,5 What is the work output? ‘ :
Wout = Fg * Sp which for the inclined plane becomes
‘qout = WX h
lout = 500 1b. % 3 ft, i
- VJout L 1500 ft.-lb. .. :
3,6 What is the efficlency of this machine?

W
Eff, = Wﬁ't' % 100%

o 1500 fto"'lba
ELL, 1875 ft.-1b.
Eff, = 80%

4. Assignment » Workshecet on inclined plane,

L1

gso: W

% 100%

| ERIC - 106 144




Bate

g T,?, Fhysics Worksheet ~ inclined Plane

ey |\

| |

X :
) i

3

Factors in welationshin to general termy,

On g scpapate sheet of paper pet up a diagram of each probicm
and solve ik in @ neut and owderly mannet,

| 1. & 250 ib. baxwel is wolled up a plank 8 £¢. long inko &
r firnek & fo, high. How wach effost i3 vequived if felction is
neglected? ' .

. A man can exeré a Sovee of 100 ibo and has to load a 300 1b,

(4
Fp =W S, = & Sp = R .
. LI o) » 4., . 2 ‘i
Conplete ¢ible « Dt up velstionships and solive On a sepuzace ]
shuek of pener ~ place ansuess in anproprizte spacas. g
‘. W 1Y ks it SIS B VN Al - SETEEUSIEE o ,tath ML + . L BB .0 ll--“-wh‘.l-‘l s D u g W HEID £ Anadh r‘- " " 1 3 ;
] R | ¥ Ty wid | £2h | Work,, |Wonk,,|Bfflciency | |
;:{E':rm'::‘;mx::m; oI AT AT LR T, AL L AT R TR G A S SR U A R A S IO ISR PR BN E TN 2 ;
! ’ " ' . 4
!4‘ 5 £, 2 £t 25 1bo, 50 b, .‘;
|x ™ P - . (|
| 8ge, | B odE, . 70 ibo 3 ;}‘
: o : |
§ 10 feo 2 £k, 350 . 3 14
- — : | - i
| | 5 g, | 360 1o | 90 1. | 5 |
l?ﬂ ;;5:0 }:50 3.‘)0 75 3‘0 ] 3 ‘ ' ‘i
e |
|
K
I
§
!
‘1
{
i
i

<o .
geight into a trgek J £, high, How icng @ plank will he need
+F the friction is elinminated by using zollera? '

3, A vacht weighing 2 tons 43 to be loaded into & truck & £t. high

by means of plaaks 20 It. long. BYeglecting Ffriction, vhat foree
must be excetad parallel to the pianks in okder te move the yache?

&y On dvelined plune 13 ft. long is needed to vaise a 1000 1b,
welght onto 8 platform vith en eifort of 200 1b. Heglecting
Eriction, how high is the platicwm? o

H v
5, Assuning no friction, hew heavy @ safe can be loaded lnto a -
tiuck 5 ft. high by un effort of 500 1b, if @ sut of planks 20
fe., long awe used? -

107
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LESSON 15 « Simple Machines ~ The Wedge and Screw,

1,

3.

Review worlcheet on inclined plane,
The Vedge

2,1

2.2
2.3
2.5
2.5

2,6
2,7

Screw -

3.1

3.2

3.3

An application of the inclined plane,
2.11 The inclined plane generally is a fixed machine,
2,12 Th2 wvedge is a movable inclined plane.

Efgo;:t force is applied to the vertical edge of the
wedge, -

£icet dtctance beocomes the length of the base,
Reslstance foirce and resistance distance are still
the sawe, oo o
Tdeal wmechanical advantage of the wedge is the ratio
of the bace fo the helght,

i.e. II'IA 2 % '

The efficiency of the wedge is generally low as there
is a congiderable amount of friction involved.
Applications of a wedge. :
2.71 As a separating device.

2,711 Splitting logs,

2,712 Teeth on saw blade,

2,713 An axe.

2.72 Ag a holding device.
2,721 Simple door stop,
2,722 Quoines for holding printing type in
the frame,
2,723 Taper pins for holding wheels on shafts.,

Baslcally an inclined plane which has been wound
around a cylinder,

Pitch of a screw, ‘ ,

3.21 'The distance between the threads,

3.22 The distance the serew will move in one com=~
plete turn,

Mechanical advantage of a screw.
3.31 Resistance distance will be the pitch of the
BCYEW e )
3,32 Lffort distance willl be the cilrcumference of
: the circle around which the effort force will
move, i ‘
3.33 Example: 'A jack screw has a pltch of 0,25 in,

and the handle is 18 in., long., What 1s the IMA?

108 146
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(1) Diagram

- AN ' .
P Q____ot}:.q._?/"tz
e

N

Teepitehz ok,

(2) Sg = 218 in.
S§ = 0.25 in,

(3) nn =SE
SR

27718 in,

IMA = 6795 5n,

IMA = 450

3.4 Lfficilency of a screw,

3,41 There is a lot of friction involved due to the
amount: of surface in contact and the large re-
slstance force,

3.42 The efficiency is generally low but is offset
by the high mechanical advantage,

3.5 Uses of a screw,
3.51 Transmitting motion.

3.511 Can change circular motion to linear
motion,

3.512 For every turn of the screw a linear
motion equal to the pitch is produced,

3.513 Useg as lead and feed screw machine
tools,

3.52 Making adjustments and measurements,

a 3.521 Since the large turning radius can pro=
duce a small linear motlon the screw is
useful in making fine adjustments, -

3.522 Screws are used for leveling instruments,
adjusting measuring devices, etc,

3,523 1f a graduated collar 1s attached to the
screw it can be used for fine measurements,

3.524 Screws are used in this manner in micro-
meters and various other measuring de-
vices on machine tools,
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3.53 As faotening devices - Co )
' 3,531 Screw thread can act as a wedge and thus
provide a high degree of holding power.
3.532 Wood screws provide much greater holding
power than an ordinary nail. '
3.533 Machine bolts are widely used for many
holding jobs,

| T S Lo o ) VTR |

3.54 Trancaltting force with a screw,’
3.541 The jackscrew in 3,33 is an explanation
of this uce, ST
3.542 Jackacrews are used in mahy areas,
3.,542) Certain types of automotive jacks,
3.,5422 WHzavy duty jacks Tor lifting
Jarge loads such as buildings.

[ S ) [

i 4. Assignment - Worksheet on the wedge and screw,

—

LEGSON 16 ~ Goars and Gear Traias

1, Review worksheet on wedge and screw.

2, What are gears?

l 2,1 Rotating cylinders on cones with projecting teeth
that mesh with one another so that there is a posi-~
tive drive,

2,2 Tyges of geaxs,

2,21 Spur ‘ "
2,211 Cylinders with teeth on thelr surfaces,
2,212 Ugsed to drive shafts in parallel,

| 2,22 Bovel gears, | )
2,221 Cones with teeth on theilr surfaces.
2,222 Used to drive shafig at an angle to
each other, generally at right angles,

2,23 Helical gears. -
2,231 Simila¥ to spur” gears,

! 2,232 Teeth are not parallel with the shaft,
: ‘ 2,233 'Tecth are In the form of a helix across
! the surface, ) " - .

; 2.234 May be operated at any angle to each other,

) . 2.24 Vorm gear, ' T ,
: 2,241 A screw gear meshed with a larger cylin~
drical type gear,
, 2,242 The shafts are at right angles,
o 2,243 Thexre is a tremendous speed reduction
' and consequently high increase in force.
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! 3, Purposes of gears. |
3.1 Transmit rotary motion. . :
3,11 Pulleys and belts can accomplish a similar
purpose, '
3.12 Geor is better because the teeth prevent slipping.

3.2 Change directicn of rotary motion, .
3,21 With tuvo gears in mesh the driven gear rotates
in the opposite direction to the driver.

PR P
| £ TN ‘—\\.
Driver . - ., Driven

\/' ’ '\‘./,

3.22 An intermediafe gea¥ placed between the tiwo will
result in driven gear now moving in the same
direction as the driver, '

q TN ,;r-*r.*?._)
Deiver { * A - I .« ') Driven
\/ AN

Inter~
mediate

3,23 A secord intermediate gear” placed in the limne
will result in the driven again running op-
posite to the driver,

| SN Ve
Driver : S X . Driven
.." 4 “ # W 0 h
. r \F‘* ”

. pne?

Intermodiates

3.24 In §enera1 _—

3.241 0dd number of Intermedlate gears-~
d;:.iver and driven rotate in same direc-
tion, -

3.242 Even numbe® of Intermediate gears--

, driven rotates in the opposite direc-
tion to the driver, | |

3.3 Change. speed | ' S ) .
3.31 If the nuiber of teeth in the two gears are
not the same, the speed of the two gears will

be different, | ‘
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3,311 More teeth in driver than driven, the

driven gear will move faster,

example:
Driver / |
: Driven
36 Teeth | 12 Teoth
a"/

3.312

Th ene turn there are 36 teeth to con-

- tact with the driven gear, and” therefore

36 contacts with the driven gear must
also be rade, For this to happen, the
driven gear must turn three times so it
will rotate three times as fast,

Morc teeth in the driven than the driver
gear, '
example: -

7N
Driver /.«- Y f Driven
12 Teeth: A 36 Teeth

AN '
/ /

One turn of the drive: causes a contact

.0f 12 teeth with the driven, The driven
gear wlll only turn one~third of a turn

80 lt;liedspeed of the driver is reduced by
a third,

3.32 Speed ratio of a gear set.

3.321

3.322

The speed of the driven gear is directly
dependent upon the tooth ratio of the
driver to driven gear,

Formula
Vo t2

where VR is the speed ratio, Vy 1s
the ppeed of the driver, V, the spead
of the driven, t; the number of teeth
in the driver, t, the number of teeth
in the driven,
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3.323 Examples
3.3231 What 1s the speed ratio of a 58
tooth gear driving a 24 tooth
gear? .

V.R, = 33
V.R, = 2,5 |
3.3232 What is the speed ratio of a 36

tooth gear driving a 90 tooth
geur?

T R £ 3 .,

V.R. = {5

s
LI

-V.R. = 0.4 *

3.324 For a gear train (more than two gears
in mesh) the total speed ratio equals
thie product of the individual gear
ratiOSo
Example: Four gears are in mesh, the

driver has 36 teeth, the first
intermediate has 18 teeth, the
second intermediate has’ 22»

T3 L

" teeth and the driven gear has
48 teeth, What is the speed
ratio?

V.R. between driven apd first

intermediate = %—g

V.R, between first and second

intermediate = %28’?

V.R. between second intermediate

and driven = %5"-

Total V.R, = 3§ X % %3

VR, = 0,75

3. 325 The Speed ratio of a gear set is also -
known as the mechanical advantage of
. speed,
3.4 Change Force . - -
3,41 If the driven gear has mote teeth than the
driver the mechanical advantage of speed is
‘less than one,
3,42 If this is true then the methanical advantage
; of ferce must be greater than one,
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3

=l

4

3.43 Formula: - MAp = t2

where MAF is the mechanical advantage of force
to is the number of teeth in the driven gear and
t; 1s the number of teeth in the driver,

3.44 Example: A driver gear has 18 teeth while the
driven gear has 45 teeth, what is the MAp?

45 | =
MAF = -l-g MAF 2.5

Applications - Use wall charts of an automobile transmission

and diiferential to identify types of gears and their purposes,

5., Assignmant - Worksheet on gears and gear trains.

LESSON 17 « Compound Machines and Review of all Simple Machines

L.
2,

3.

Se

Review worksheet on gears,

Compound machines

2.1
2,2
2.3

Most machines are & combination of one or more simple
machines,

The combination will result in an even higher mechani-
cal advantage, : '
Example: A winch in the front of a truck bed may be
used to move a heavy load up a plank into the truck,
The winch is a wheel and axle, while the plank is

an inclined plane,

Mechanicel advantage of a compound machine,

" 3.1

3.2

The total mechanical advantage equals the product of
the individual mechanical advantages of the simple
machines which meke up the compound machine,

If the wmachine combination in 2,3 had an MAp for the
inclined plane of 3 and for the winch 8 then the total
MAF==3x8 or 24,

Pass out and discuss summary sheets for simple machines,

Assignment - Study summary sheet and complete worksheet on
compound machines,

LESSON 18 = Friction

1. Review worksheet on compound mach:lnés.
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2,

Introduce concept of friction,
2.)] Use the low friction air puck distributed by Edmund
"~ Sclentific, ‘
2,2 Try sliding it across the table before inflating
- balleen (will not move very far)

2,3 Inflate balloon and then try pushing it. (It will
move very easily, not stopping until it runs into
something or reaches the end of the table,)

2,4 Othor situations where little or no friction is ex-

erlenced, '

4l lIce on sidewalks and roads.
2,42 Yolding a bar of wet soap.
2,43 Highly waxed floors.,

Definition of friction = The opposition to the movement of
one object over another, ‘

Causes” of frictionm, )
4.1 Cause is not fully understood but there are several

theo¥ies, )
4,2 Surface irregulautus, |
4,21 Uneven surfaces vhen rubbed together have a
tendency to interlock, resulting in an opposi-
) tion to the rubbing. i} T
4,22 Very highly polished surfaces experience an
increase rather than decrease in friction,

4,3 'Other factors,” . ‘ ‘
4,31 Electrical forces - )
4432 Adhesion between the molecules of the two materials,

Importance of friction.
5.1 Friction is beneficial,
5.11 For movement | :
5.111 Be‘ttdqeen tires on an automobile and the
" road, ’
5.112. Between the foot and the sidewalk,

-e. -

5.12 Tor maintaininz position.
~5.121 Screws and nails in wood,
5.122 FKnots in ropes and string,

5.13 For stopping motion - brakes on an automobile.

| 5.2 Friction is a hindrance, -

5.2)1 Moving parts in a machine,
5.22 Wear on tires and shoe soles,

Types of friction. . LT
6.1 Starting friction =~ the friction force that hag to
be 'overcome to start the object moving is highex
- than that needed to keep it in motion,
6,2 Sliding friction, - | T o
6,21 The frictional force that has to be overcome
to keep one object sliding over another,
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6,22 Factors -

6.221 The direction of the force is parallel
to surfaces wnich are in coiitact and
opposite in direction to that of the

_ motion,

6,222 The amount of the. force is dependent upon
the fcrce pushing the surfaces together,
(Normal force) :

6.223 The amount of Force is dependent” upon
the types of materials and the nature
of their surfaces, o

6,224 Within the range of medium speeds there
is little effect of speed upon the force
of friction, - o

6,225 The area of contact has very little ef-
fect upon the force of friction,

6.3 Rolling friection, '
6,31 It is egsier to roll one object over another
than to slide, )
6.32 TFor steel the force of rolling friction may be
‘as much as 0,001 of the sliding fricion between
- the two pieces of steel,

7., Coefficient of sliding frictioii,
7.1 The ratio of the force necessary to oveércome sliding
friction to the normal forXce for two particular
surface which are in contact, '

7.2 Represented by the Greek letter Mu (.,)
7.3 Equation: ' A
£
where: ++ 18 the coefficent of sliding friction,
f i1s the force needed to overcome sliding

friction '
a N-is the force pushing the surfaces together.,
7.4 Examples: _ | o
7.41 What is the coefficient of friction between a
: 75 1b, box and the floor if a force of 15 1b,
1s needed to slide it across the floor?

15 1b, ;
/7= 5
7.42 How much force is needed to slide a 150 1b,
box across the floor 1f the coefficient of

gliding friction between the box and the
floor is 0,307 .

an o £
0.30 = 750775, |
£ = 150 1b. x 0.30
£ = 45 1b,

——— . .. .
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8. Reducing friction.

8,1 Using beavings : : '
i 8.11° Polighed bearings = The two surfaces in contact
j ave machined and polished to smooth surface.

8,12 'Ball and roller bearings. ’
1 8,121 Make use of the fact that rolling fric-
* g tion is less than sliding friction,
‘ 8,122 Rollcr bearings are desirable where

8 the load is high as they offer a :
P : %arger surface area than the ball bear-
- g8

8,2 Anti-friction materials, ~ ,

p ' 8,21 Sco.2 moterial combinations offer less fric-
ticn than oths®s, )

8,22 A mixture of lead and antimony is used on con=~

,

| necting rod bearings as it has a low frictlon
coefficient with stéel, | o

y ' 8,23 WNyicn ahd teilon bearings are used in many

small machine parts,

8,3 Lubrication ' -
8,31 Reduce friction by coating the surfaces with
_ a thin £11m over which the parts slide easily.
8,32 Chavacteristics of a good lubricant ~ |
‘8,321 Must have sufficient body to stand up
on the load and operating conditions
of the machine. ,
8,322 Must flcw freely enough to keep the
- parts coated with thin £ilm,
8.323 Should be of such a chemical composition
to prevent corrosion of the parts.,

9, Assignment - Study notes and prepare for a test on machines.




Name ' Date submitted

Experiment 9 - BOYLE'S LAW

Purpose of exneriment '
To study the welationship between the pressure applied to
a gas and the volume of the gas. ..

Apparatus
Boyle s law apparatus and a mcucurlal barometer,

Procadure

Pressure is arplied to a gas sanole by raising the open tube
the apparatus., The total pressure on the gas is found by
addlvo the difference in mercury levels in the apparatus to the

barometer reading.

Tenrtrials are made with diffevent amounts of pressure,

A graph-will be plotted using the volume values on the y~-axis
and the pressure values on the x~ax1s.

Data )
Height of the closed»arnL____;pm. Barometer.rééding __em.
Trial 'Mercury' Volume Hercury,. Difference | Pressure Pressure?
level in | of gas || level in| in mercury |[on gas || volume
.closed : open levels A . |lproduct
@ | m || e | m | (e
T : —=
2
3
4
5
6
7 |
ral B
10 -




Questions

1. What is the shape of the graph of the data from this éxperiment?

-

BOYLE'S LAW - Page 2

2. How do the pressure-volume products compare with each other?

3, TFrom the answers to question #1 and #2, what relationship

exists beiween the volume of a gas and the pressure exerted

upon the gas?

4, As the pressure increases on a gas what happens to the den-

sity of the gas?

Explain

124

162




e amtem i s L maes S s mme e egee femtu G6 TEY P PSRN A

Hume . o Teble Dste
astner L . Instructor’s Appreval -

te.
&5
=}

CHPERINENT 9 - BOVIE'S 14 - (R l."'i?“'ﬁ'L TATA SHEEY

ieight of closed exm enm, .  Barometer reading__ - em,

v "'r 5 ' , e s
broia "cn**y %vci Volume f ¥ ¥ercury levely Diffcreace Fressuwrelfreasure-
B F.:’z ciaged @emj of gasl in e¢pen arm | in mercury| on gas § volume
i i 1 levels _ praduct
b fem) fem) | Zen) . {em) {om)
B mr N A A AT B AV ST, mmm:ai. m&wﬁrmmmmm‘g =
- . o 3 k IR . : ‘i : i
J 1’3( v ":. ' ' ) h
il i
e ]
! ; T
3 | 8 i{ EL |
w‘.m‘i} q -
. 7 r{
SN ;1
3 ; ]‘, ' |
0 ﬁ

. | . 163
Q . ' —_— 1,25




. }

|-

e d

-

-~ Angle between force A and resultant equals _

Name Date submitted
Experiment 10 COMPOSITION OF FORCES”®

Purpose of experiment ‘
1. "To find the equilibrant of two forces acting at an angle
to each other., T
c 2, To compare the equilibrant with the resultant of the two
orces, ‘

Appareatus i} , '
3 weight hangers, 2 sets of slotted weights, string, 2 single

pulleys, 2 inctrument rods, cross arm for instrument rods, 2

clamps for cross arm, 2 collar hooks, protractox and ruler,

Procedure )

Toops are tied in each end of the string and a8 large loop
tied in the middle of the string. The string is threaded through
the two pulleys which are hung from the collar hooks on the cross
arm. 250 grams are hung on one end of the string and 400 grams
on the other end. Weights are then added to the loop in the
middle of the string until the string forms a right angle, The
angle betveen this downward weight and each section of the string
is carefully measured with the protractor,

A vector diagram is then drawn to scale of the three forces.
The resultant of the two original forces is constructed, measured
and then compared with the value and direction of the thind force.

Data |
Force A 250 g equals _______oé. [A0B equals 90°
Force B 400 g eqﬁals ____oz, /A0C equals____ °
Force C ____g equals ____oz, /BOC equals___ °
Resultant of fdrces A and B equals 0z,

o

Questions

1. How does the value for the resultant compare with the ex-
perimental equilibrant force C?___ - .

2. Mathematically calculate the size and direction of the re-
sultant, Show your method of doing this in a smooth form.
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Force A 250z cquals. oz, [ AOB equals 90°
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Resultant of forces A ard B equals 0Z,

Angle between force A ard resultant equals 0
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Experimentll THE LEVER

Purpose of experiment
1o study the thiee classes of levers,

Lo DeX Tk S =

—~Jioter stick, 3 knife cdge clamps, hangers for claumps, spring

balance, weight hanger and slotted weights, 2 instrument rods,

2 cross arm clanps, and a collar hook.

Procedure

Part 1 - First class lever . ‘ T

The meter stick is hung from its center of gravity. A re-
sistance load of one kilogram is hung ten inches from the ful=-
The third clamp is fastened 15 inches from the opposite
side of tne fulcrum and the spring balance is used to find the

force necessay to left the load. : )

A second trial is made with the resistance at a greater dis-
tance from the fulcrum than the effort force,

Efficiency of the lever can by calculated from the ratio of
the actual mechanical advantage to the ideal mechanical advantage

multiplying this answer by 100%.

Part 2 - Second class lever
 In this portion of the experiment the fulerum is moved to

the ten inch mark on the meter stick, The resistance of one
kilogram is hung from the 20 inch mark and the effort is applied

upwa_rd at the 30 inch mark.

For a second trial place the resistance at the 25 inch mark,
keeping the effort and fulcrum positions the same. .

Part 3 - Third class lever | .
The procedure 1s similar to that for the second class icver,

The fulcrum remains in the same position. The effort is applied
upward at the 20 inch mark and the resistance at the 25 inch mark,

For a second trial the effort is applied at the 25 inch mark
and the resistance at the 30 inch maxk, .

1218.6-6
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Class Trial Fp | R |l | |9 |4 Efficiency. ‘
| (oz.) | (0z.) .\’_in.) (in.)| 1z/15 | Fr/Fg % i
— — T
First'
2
1
Second
. 7
1
Third
: 2
Questions

l. Under what conditions
chanical advantage:

a, Greater than one?

will a first class lever have a me-

b, Less than one?

2, Why is the mechanical advantage of the second class lever

always "greater than cne?

3. Why ig the mechanlcal advantage of the third class iever

always less than one?

4, For each of the_.following lever ciassificatibns give two

tools in your .shop'which are applications of this levef type.

a, First class M,A, greater than one.

129
167




i F A

. 'THE LEVER - Page )

First‘ class with M.

A, less than one.

Second tlas s

| 1468

SR AL CE, .




I

Fraee

Partney

0920 OFVE W (D10

Tastructor *s Approval

£0] o TRY TIVER - CRIGINAL DATA SHELT

L4

Llasa

;‘1:!

»
v

N.

ir

s
ol

wsE

Second

e =

1Thixd

EfZiciency

A P

LA LR A

£ R i Lhigpmi s

Y £ L

-
oy
L

g

PR T 3%

EDRATEL SR 22y

e e e

EETE ARy B

L0

i
s.
b
J:
",
};:ﬁ.
o




Name
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Experiment 12 - THE PULLEY

Purpose of experiment
To study the mechani
systems. .

-Apparatus
7 single pulleys, 2

cal adventage and efficiency of pulley

double pulleys, 2 triple pulleys, string,

2 welght hangers and alotted weights, meter stick, 2 instrument

rods, cross avm, 2

cross arm clamps and 2 collar hooks.

- Procedure _

Pulley systems with
to six are to be set up.
of one kilegram will be

ideal mechanical advantages from one

For each system a resistance load
used. The effort needed to raise the

load will be

measured by applying weights to weight hanger

until t

he resistance moves upward at a uniform rate.

The .

meter stick is used to measure the effort and resistance dis-~

tances.

Efficiency is calculated from the ratio of the work output

to the work input a

nd miltiplying this result by 100%.

Data _
Tdeal [ Fp | Fp | Sy | 5g Work Work input FEficiency
output
FrxSg FyxSp
(oz.)(0z. ){{in.)|(in.) %
) .
2
3
4
5
6
" Questions

1. What is a quick easy way of determing the ideal mechanical

advantage of a pulley system?

3
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THE PULLFY -~ Page 2
2, What should happen to the afficiency of a pulley system as

the mechanical advantage is increased?

‘Explain_

3. What are two practical applications of a'single'fixed pulley?
a.

b.

4, What are three possible used of a pulley system in your
shop area?

b.

c.

5. A 300 pound motox black has to be lifted out of an auto-
mobile, The‘makimdm amount of force that can be exerted is
IOQ pounds, What should be the ideal mechanical advantage of
a pdlley syStam'which could be used to 1ift this motor without
exceeding the 100 1b.? . |

In the space below sketch a diagram of the pulley system fer
this problem, .

Y
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Fxperiment 13 - THE TCLINED PLANE

Purpose of experiment” = v' o
fo siudy tne mecrnanical advantage and efficiency of the

inclined plene.

Apnaratus "’ ‘ ) ’ -
Thoilined plane, instrument rod, right angle clamp, 12 inch

flexnframe vod, Hall's carriage, weight hanger, set of weights,

siring, meter stick, and a-triple beam balance, :

Procadure

“he higher end of the plane is supported by the flexafréme'rod
which is clamped with the right angle clamp to the instrument
rod. The weight of the car is found with the balance., The string

attached to the car is placed on the pulley on the inclined plane

ond the veight hanger attached to the end of the string. The ef~

fort force is found by the amount of weight needed to pull the -
cer up the plane at a slow uniform speed. ' .

e ~Thres trials are to be made, the first with the empty car,
the second with a 500 gram ioad in the car and the third with
the same load as the second but with the plane set at g dif-
ferent height, o :

Data

* vem——

Trial - | ' 1 2 | 3

o

Length of plane (in.)

Height of plene (in.)

I.M.A.

Effort force (oz.)

Resistance force (o0z.)

A,

lork output (oz.~in.)

A s

WO#k inpqt_(oz.éin.)

Efficiency (%)
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THE INCLINED PLANE - Page 2

Questions
1. What effect does increasing the height of the plane have

on the mechanical advantage?

2., If the car was part of the machine instead of part of the

resistance, what effect would this have on the efficiency of

the machine?

Explain

3, What are two applications of the inclined plane commonly
found &round the home?

a.

b,

4, What are tvio applications of the inclined plane in yeur
shop area?

b.
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Experiment 14 - SLIDING FRICTION
Purpose of ecuperinent : - .
To study the e¢tiects of normal force and surface area upon
the force of sliding friction,
Apparatus

Tiood block 3" X 2" X %", inclind plane board for friction
surface, spring bulance, set of weights and meter stick.

Procedure '

Tae wolght of the block is measured with the spring balance
and the arca determined for each surface with the meter stick.
The block is then placed with the lergest surface down on one
end of the friction surface. The block is then pulled at a
slow uniform speed across the surface with the spring balance.
The force required to move the block at this rate is recorded
as the force of friction, Three additional trials are made
with woight added to the block to change the normal force.

Two more sets of trials are f:o be made using the same nor-
mal forces but different surface areas of the block.

The coefficient of friction for each trial will be calculatéd
by dividing the force of friction by the normal force,

Data

- - - -

Surface? area Trial Normal force | Force of friction | Coefficient :
11,") (oz,) (or.) of Friction

".ol.o-—-

R N

1
2
3
A
1
2
K
A
1
2
3
A
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. SLIDING FRICTION - Page 2
1_. How do the values for the coefficient of friction for the

various trials compare with one another?

2, What effect does the normal force have on the force of
sliding friction?

. WYhat off ect does the surface area have on the force of
liding friction?

~
2
S

Give two examples where frietion is helpful in your shop course,

Give two examples where friction is not desirable in your

4,
a.
b,
5.
shop course,

How do you attempt to overcome the friction in the examples
given in #57

a.
b.

a
b.
6,

ABRETARH
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LESSON 1 ~ Introduction to Static Electricity

1. Discuss and 1list sitvations where the students have en-
countered static electric charges. )
1.1 Walking across a rug and touching a light switch,
1.2 Combing hafr, ~ - )
1.3 Slidiag across a car seat, :
1.4 Rubbing an inflatéd balloon on a sweater than having
it stick to the wall,

2, gtitic 'e%ectrici‘.:y is an old, well known phenomena.
. Thales ) )
2,17 A wilse man of anclent Grecce. '
2,12 Observed about 600 B,C. that amber, when rubbed
with wool would attract small bits of wood
_chavings,

2,2 William Gillbert (1540 - 1603) )

2,21 Discovered that materlals other than amber would .
produce similar affects. T

2,22 (redited with naming the phenomena electricity
from the Greek work for amber, elektron,

pes of electric charge. )

3.1 Rub a hard rubber rod with fur and bring it near
a guspended pith ball, note the attraction (don't
allow contact) - '

3.2 Repeat with a glass rod rubbed with silk, note the
similarity of behavicr, ;

3.3 Repeat 3,1 allowing the pith ball to touch the rod--
the ball %11l then be repelled and will be repelled
by any charged rubber rod, ' ' '

3.4 Bxing the gldass rod near the pith ball and note that
it 1s again attracted until contact is made and then
repelled, | -

3.5 Evolve from the demonstration that there seem to be
two different kinds of electric charge,

3,51 Hard rubber vhen rubbed with fur becomes neg-
atively charged.
3.52 Glass when rubbed with silk becomes positively

_ charged,

3.6 First law of €lectrostatics - objects with similar

electrical charges repel each other while objects

with unlike charges attract each other,

&4, Electrification and the structure of matter,
4.1 Briefly review the basic concepts of the structure
ot the atom, ,
4.2 What 18 an atom? / . |
4,21 Smallest particle into which a chemical element
can be divided, '
4422 OQOver 100 different types of atoms,

Q | 141
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4,3 Structure of the atom,
4,31 Nucleus . |

4,311 Dense central portion of atom,

4,312 Contains most of the atom's mass,

443153 Yarticles "
4,3131 FProtons = positively charged
' partilcles, o
4,3132 Neutrons - neutrally charged

particles.,

4,32 FElectvon cloud, - )
: 4,321 Cccupy space around nucleus,’
4,322 Coiitains the electrons - negatively
charged particles,
4,323 In a neutral atom the number of elec~-
trons is the same as the number of pro-
tons, .

bLob 'E‘l.egtrification is dependent upon the electron-proton
ratdo, ' N
4,41 Positively charged -~ fewer electrons than protons,
4,42 Yegatively charged - more electrons than protons,
4,43 Since protons are held within the nucleus of
the atom electrification 1s brought about by
the movement of electrons,

5. Production of static electricity.
5.1 Static electricity -~ electricity at rest,
5.2 Most static charge is developed by frictlon,
5.21 The heat produced by the feictlon is sufficient
to enable some electrons to leave the atoms,
5.22 Some ohjects have a greater attraction for these
free elections and they become the negatively
charged bodies, T
5.23 T{x‘e ondes with a less attraction become positively
chargad.
56231 With the fur and rubber - fur becomes
positive, rubber negative.
f 5.232 With the silk and glass =~ sllk becomes
- negative, glass becomes positive,

6. Assigament - Study notes and write up definitions of new
terms,

LESSON 2 -~ Static Electriclty

1. Quiz on material covered in Lesson 1,

2, Transfer of electric charges.
2,1 By contact, .
2,11 Somz of excees charge moves to the neutral body
gng.}.l charge concentration is the same on poth
odies,

. 142 181
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Quiz for Lesson 1

=3

In choe enswer sraces urite whether the fol .:ing statemsnte
gre Griw ov dalc

i, S agle miectricity was finst observed by Willlsm Gilbevt. e vocnonns
B 2, Then o 3.*ubl..,3: red Lo zgbbed welth fur the fur becames nege
uL" "Q‘." C'x '.»‘_,‘ du CC IR R I Y
J, Protons and neutirons sve found in tha necleus of an 8taM. 3. cocovono
4. A ghess zed feveleps o positive charge when rubbed with
u ' 8?&1{(;’; 4(: PI0v0 LY
5. Objuces with the same electzic chaxge yepel each other., 50 26000000
B ¢, Objects with a nugativa chaxgs have a deficiency of
623.(20» ODS., 6_0 _o.n?‘ooooo
g 7. Static eleciricity is generated by friction. - 72 2600nnoo
8: Protons earry a negative electrical charge. 8, aessvocn
-, .
|9, Objects with mlike charges repal each other. 92 so0s00ns
10, Elecetyons corry 8 nagative electrical chorgs, 100 20023500
}
4
i
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2,12

The charged body will have the same sign as
the charging body.

2.2 By induction.

2,21

2,22

2,23

2,24

2,25

Chirging body does not touch the object to be
chazrged, - ' ' '

1f the charging body is negative it causes

gome electrons to be repelled in the neutral
body to the portion of the body farthest frem
the charging bedy.

If the electrons are allowed to run off (by
giounding) the object will then have a positive
charge, -

1ith a pogitive charging body the electrons will
be attracted and grounding will allow additional
electrons to flow iato the object,

An object chaged by induction has a charge op-
posite ia sign to the charging body.

Discharging a charged body,
3.1 gylérounding (contact),

3.12
3,13
3,14

Object is ccnnected to the earth,

Farth acts as an unlimited source or receiver
of electrons.,

If object is negatively charged excess electrons

will move into the ground,
Tf object 13 posiiively charged electrons will

be drawn from the ground,

3.2 By electric arc,

3.21
3.22
3.23

If charpe concentxation is high enough it will
caugse the surrounding air to be ionized,
Tonized alr is a good carrier of charge so the
cherge will jump in the form of a gpark or arc.
Chargz concentration must be very high for this
to occur.,

Movement: of chairgc.
4,1 Electric current,

4,11
bol2

l’-o 13
4014

In solids the elactrons are the moveble charges.
Charge will move between two points if there

ig an unbalance of charge between these points,
Direction of the motion since electrons are the
carriers will be from negative to positive.

Tha movement of charge is called an electric
current, :

4,2 Conductors and ingsulators,

4.21

4,22

4,23
4 24

Support & metal red and a glass rod on insulated
stands with one end of each near & suspended

pith ball,

Touch the opposite end of each rod with a charged
rubber rod, - -

The pith ball will be attracted to the metal rod,
Evolve the concept that gcuice matecsials will

carry charge while others vill not,

144 183
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4,241 Conductor - a material which will readily
conduct electric charge.

4.242 Insulator - a material which will not
easlly conduct electric charge. '

5. Detection of elect¥ic charge.
5,1 . Pith ball electroscope. |

5.11 A char@ed object brought near the gsuspended’
pith ball causes the ball to be attracted to
the cbject but upon contact the ball is repelled.,

5,12 If a npoutral object is brought near the ball
now, the ball will be attracted again but znot
repelled, ~ . ) i} '

5,13 Test for charge is repulsion, not attractiom,

5.2 Leaf electroscope.
5.21 Construction
5.211 Too small pleces of metal foll attached
together at one edge and fastened to a
metal rod which kas a metal sphere on top.
5,212 The leaf end of the rod is held in an
enclosure (jar or flagk) by means of a >
rubber stopper., ;

5.22 A charged object brought near the ball on top 1
will cause the leaves to spread apart. :

5.23 The amount the leaves spread will depend on
the emount of charge on the object, | :

5.24 Uses of the electroscope ' ]
5.241 Detect the presence of a charge. 5
5,242 Determine sign of the charge.
5,243 Measure amount of charge.
5,244 May measure quantities of radioactivity,

6. Assignment - Study notes and write up definitions of any
new terns in notcbook,

LESSON 3 - Static Electricity

1. The capacitor., T i
1.1 Charge a Leydon jar and then discharges it.
1.2 Recharge the jar and take the top off,
1,21 gffer the geparate parts to different stu-
ents. ’ '
1.22 Reasscmble the jar and discharge it.

1.3 Explain action of a capacitor, ' ]
1.37 Use a demonstration capacitor and leaf elec-
troscopc. ) )
1.32 Anount of charge stored on one plate can be in-
Cfeased by the near by the presence of a second
pliate,

t'ERiC‘ | 1484 |

Aruitoxt provided by Eic:

e AR R s R Taris




1,33 Grounding second plate turther increases amount
that can be stored (leaves diverge farther on
electroscope), T -

1,34 1Insulating material placed between the two plates

- also affects amount that can be stored,

-

W

1,4 What is a capacitor? - | ' - '
1,41 Two conducting plates separated by an insulator,
1,42 Can be uscd to store electric charger,

1.5 Factors affecting the amount of charge stored,
1,51 Size of plates, )
1,52 Distance between the plates,
1.53 Type of insulating material (dielectric).,

R
[ow—]

1,6 Types of capacitor, (display and explain each type)
: 1,61 Leydon ja%, |
1,62 T¥Tixed capaciters ' '
1,621 'Tubular foil and paper types.
1,622 Electrolytee types,

..

1,63 Variable capacitors

F 3 b3

2, Static electric generators,
2,1 Electrophorous '

2,11 A non conducting base of hard rubber or wax.

e12 A metal plate equipped with an insulating handle,

13 Base is charged by rubbing with fur,

14 Pldte is set on top of base and grounded,

«15 Plate now has a residual charge developed by
induction, - '

- 2,16 1IT plate 1s lifted by the bandle and the free

- hand brought near the plate a spark will jump

between the plate and the hand, :

N

NNNON

2,2 Wimshurst machine |
2,21 Basically a continuously operating electrophorous.,
r 2,22 Charges developed by the machine are collected
: | in attached Leydon jars until enough has built
up to produce a good sized spurt,

(L b

2,3 Van de Graaf generatorxr "
. 2,31 A large sphere supported on an insulating column
attached to a metal base, '
2,32 A rubber belt runs up over a pulley in the sphere,
, through the colurm to a motor driven pulley in
the base.
2,33 Static charges bullt up by the belt moving over
the pulleys are collected on the large sphere.
2,34 High charge’ concentrations are developed on
the sphere and very large sparks will occur,

teaad

baenes
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3.

Hazards of static charges.

3.1 Autorobiles traveiinz over the road develop a charge
which 15 grounded by wires placed in the road near
toll booths., T i )

3.2 Trucks carying flarmable Fluids are contihuall
grouaded by a chain or strap to prevent charge build

up.
3.3 Bglts on kachinery need to be grounded or they will
build up a lsrge couccatration of charge.,

4, Assigament - Study for test on Static Electricity,

LESSON & - lMaegnitism

1.

2,

3,

b

Introduction ° )

1.1 Dispiay a varists of raguets letting the students
examinc the shapes, strength, etc. of the various
magnets,

1.2 VMioer: Love they enountored uagnats?

1,21 Toys o -
1.22 Electrical appliances |
1.23 Toc: catches ca cabinets and refrigerators.

that is magnctism? ’

2,1 An att-active snd zrepulsive force which affects
certain naterials.

2.2 A ficld typa forme which does mot require actual con-
tact to be exerted,

2,3 118 ver- closely associated with many electrical
p ’enc;:;:u °

Vhat rateci-ls are nagaetic?

3. hKatuzal eaguots,
3.11 Called lod-stones,
3,12 A form of xxna ore (ragnetite) T
3,12 ouwn-i in & rarc o Turkey (ilagnesia) and also
" upper part of llecw Yoxk State.
3.2 Cucuscal elezents = iron, nickel and cobatt, -
2’3 Sou~ m:<al slioy: - < lnicc, steel end ceramic materials,

Mapnetie poles. i '
4,; Show ¢t the mapnatie force in most nagnets is con-~
contrated in cextain regions. )
4,2 The regions on a magaet where the foree 18 conventrated
ase callced goles, ) ) ) ' )
4,3 S'imp::nd a ragaet so that it can rotete in a horicontal
planec.
4.31 The racast comes to rest in a Forth - South
GiTetlavle i )
4.32 One pole will olways point to the Rorth and is
rofert:d £a ne thn Uerth Pole.
4.33 T-a other prie is thus eallcd the South Pole.
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5. Interactfon of r.oles,

S.1 Using twn large mignetren magnets have two boys try
to pusa them together when their same poles are fac-
ing each other, ) )

5.2 Have th~ saue tywo attempt to maintain a very small
arsun: of rpace betveen the poles when opposite poles
are facing each ocher, ’ .

5.3 From this evolve the concept that like magnetic poles
usrget £nd unlike poles repel,

6. The naenntic Fleid, E |

6.1 O0a an evorhiad prejector place a bar magnet with a
gheet of clags over it and use this with fron fil-
ines Co ~st tha nicture of a mapnetic field.

6.2 F:‘.'i'.in'-s €c2a vo Lorn into lines coneentrated at the
noiLns.,

6.3 .iagnetic lines of force. )

6,31 S5 =%lsr in purpose to grid lines on a map or

6.32
6.33

R I
o ts Ja

‘Lf’.{cc{dto help predict what happens in a magnetic

1e .

vhctacteristicn of these lines, )

6,351 Act like stretched elastic bands,

6.332 Have a direction = leave the magnet at
the N pole and enter at the S pole,

6.333 Are closed loops,

6.334 Never interscet or eross other lines,

6.335 Exert o sid:wdse force on each other,

7. Assignzent - Worksheet on magnetic fields,

LESSON 5 - Mo-nonica

[

1. Spot check vorkcheet on magnetic fields,

2. Pouranbildiny - ' ) .
2.1 Iotroduce with a rod of pexmalloy and a demonstration
cornars ncadle, ’ )

NI

2,:1

2,12

2,13
2.14

Ioldiug red in an £ - W direction show that
eZther erd of the connass needle is attracted

to all parts of the xod. '

i.e, rod is made o magnetic material but is

1ot a magact, | T

liold rod in @ N = S direction and check again
vith corpess, The rod is now a magnet, i :
Lovewsing €irection of rod reverses its polarity,
ihe rod is madae of an extremely permeable waterial
with a low retentivity,

Loffiaition of pelccabllity - Tue agbility of a material
to concratxate magnetic loncs of feirce,

187
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| 3. Mcgnetic caiclding, :
3.1 Test the transparency of materials to magnetic fields
| by placing a strong marnet above the material and
try to pick up small magnetic objects, )
3.2 lgoz-.maguet:ic raterials are transparent to magnetic
b orces, ) ) - -
x 3.3 DMagnetic materials are opaque to magnetic forces.
3.3 The lincs of force are concentrated within
the m:terial, - -
22 A stecl watch case will car’y the lLines of
fo:ce 2rcund the iaechanicm and thus prevent
. tho mcchanion from becoming magnetized,
! ' ) B .
; 4. Moaurtizina an ghisnt, ' )
4.1 By iudcctica - ot
\ 4,11 Cbjcet is placed in a ragnetie £ield but not
! in contuet with the wagnet, >
4,12 Cbjrci will conceatrate tha lines of force and
exiilbit the propeirties of a magnet,

4.2 By contact
4.21 Scrcking the obicet in one direction with one
gole of the magiet, ° '
4,22 Object will then display magnetic properties,
5. Residulil rmagneticnm : '
5.1 Magnetic pronevties remsining after the magnitizing
fo:ce 13 re:oved, ‘
5.2 Teinciary mosuets = very little residual imagnetism,
5.3 Permanent magnets - high degree of residual magnetism,

6, Asaiganont - Study notes and write up definitions of new
terms in notebook,

LESSON 6 = Electromarm:tism

1. Magnetic {icld cuovad = current carrying conductor,

1.l Lameonsocct: the phencuena with a conpass and a
wire coanccond to a dioy all,

1.2 Field about the conductor was £irst observed by
H-ud Chadsoiian Oerstect in 1819,

1.3 Strenzth of the £121d dzpends upon:
1.2] Amouni of current
1.32 Distanca from the conductor,

1,4 Dixection of the field, |
1.41 Dencud: upon the direction of current, |
1.47 L2ft pawd Rule - grasp the conductor with the
left hand go that the thurdb roints in the divece
tion ¢f the current, The {inpers will circle the

conducict in the s~re dizection &0 the cagnetic fleld

Q 150
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2, Field about a single loop or helix,

2,1 Apply th2 laft hcond rule to a single loop of wire,

2,2 On one face of the loop the lines of force will be
coming out of the loop i.e, a N, pole,

2,3 On the other face of the loop the lines will be going
into the loop 1.0, 8 S, pole. .

2.4 Reversiag the current will result in a reversal of
the polarity.

® o

3. The sgolenocid and electroragnet

A gnlenoid 48 & coil of many turns of wire,

3.1l ‘The ragnetic fleld about adjacent turns of wire
erc ian the sare direction so they will add to
one anotho:, ) - '

3.12 7the rotevoid will hehave like a weak magnet
vhon caxrrirg current, .

3,13 Direction ox field. Loft Hand Rule for Coilg--
frasp the coil with the left hand go that the
Jlrgera ciicle the coil in the direction of
the current, The thumb will then poiat in the
direction of the N. pole,

et eeeed
w
®
)

.d b

3.2 The elcctroxagnet, ' -
3.21 Iascrt a permeable core into a curremt carrying
ceili and observe the effects,
3.211 1If caly the end of the core is inserted
the rest will be drawn in rapidly by
the magnetie field, '
3,212 The coil will now be much stronger as
the core concentrates the magnetic field,
3.22 Strensth of the electromagnet, =~
3,221 Increasing the current increases the
strengtho
3,222 The wore turns of wire the stronger the
marnet, ) ’
3,223 Referred to as "ampere turns",

4o Applications of electrormagnets - discuss construction and
opexation of the following:
4,1 Door bell
4,2 Doorr chima
4.3 Relay rwitchos
4,31 Cizeuit breoakers
4,32 For circuit controls

5. Agssignment -~ Study for test on magnetism,
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LESSON 7 - Direct Current Electricity

1, Electriccl current '
1.1 Movement of clectric charge.
1.2 Quancity of ciarge. ‘ '
1.21 Smallest known quantity of charge is that carried
by ab electrom.
' 1.22 Couleub ~
1.221 . Bas’'c unit of electric charge,
1.222 iqucl to the amount of charge on 6.3 x 1018
electrons,

-

- ——

1.3 PFuasuring -uzreat .
1.30 Siace cu.vent involves the flow of charge two
factors must be consiidered,
1.311 Quontity of charge
1,312 Tire involved

P

1.32 Current is generally referred to as the rate
of flzu of charge.
1.33 Anmnere
1.331 Uait of measure for current.
1.332 ryuals a flow rate of 1 coulomb per
sceond o y
1.34 The anroter -t
1.341 ‘Tue instrument used to measure current,
1.342 7izce general types
1,3421 Standard ammeter - measures cur-
rent in amperes.
1.3422 liilliammeter =" measures currents
from one milliampere to one ampere.
1.3423 Microammeter = measures very small
currents from one microampere up
to one milliampere,

1,322 Since the sameter is measuring the cur-
rent througih a circuit it must be con-
nected into the circuit so that the cur-
reut has to flow through the meter as
well as thce xest of the clircuit,

2, Electrorotive fo¥ce

2,1 Eleciric charre will not move unless there is some~
thing to wove it, (Lesson 2, part 4,12)

2.2 In order to dcvelop this unbalance of charge work
has t> be dcuc on the charge.

2,3 The charge will then have the potential of doing the
same amount cf vork as the charge moves back to the
balavced condition,

2,4 The meoasure of this work potential is called the
electromotive force or potential difference,

L 1491
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2,5 The volt
2,51 Unit for measuring acount of electromotive
force, ° '
2.52 Equals a work potential of one joule per coulomb
of charge.
2.53 Illustraticn:
2.531 An ordianary "D" size flaghlight cell
has a potential of 1.5 volts,
2,552 Conncet the cell to a small light bulb,
2.533 The bulb will give off heat and light
which 13 duc to the workwhich dis being
done by the charge as it moves through
tl%e Ii‘zxmp.) (1.5 joules for every coulcmb
of chorea
2.524 Coanect two cells in series.
2,525 The potentfal will now be 3.0 volts,
2,536 When connected to tha bulb the light

i will be brighter since each coulomb of
chaign is now able to do 3 joules of
' work,

2.6 ileasuring poteaticl difference (Voltage)

2.61 Instrumant used is called a voltmeter,

2.52 1i:2 arneters, voltmeters are graduated for
the ronges to te measured,
2.621 Frilovoltmer for voltsges above one thousand
2.622 Voltmeter for voltages from one to a thousand
2.623 i llivoltmenter for voltages for 0,001 to

One.

3. Agsignmont - Study terms and write definitions in notebooks.

LESSON 8 = Direct Curreat Obm's Law and Resistivity

Note: This lesson should follow the experient on Obm's Law,

1, Ohm's Law experiment,
1,1 Results -
L.11 For csch conductor tested the voltage to current
ratios &:e constnt, '
1.12 The greph of volirze as a function of current
for each condustor is a straight line.

1.2 Ccnclusirn = O'm's Law

1.21 In a given conductor, temperature remaining con-
stont, the ratio of voltage to current is a con-
stant colled resistance
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1.22 squation:

¥.- R Where: V is the voltage gcross the
conductor, I is the current
through the conductor and R

is the resistance,

1.23 Units - 1f V ig in volts and I in amperes then
R will be in ohms,

} 1.3 Exanmplest - S
1,31 1If o poteontial of 15 volts will maintain 2 cur-
rent of 0.5 amp., what is the resistance of the

conductor?

1.32 0w much pctenticl will be needed to srovide a
current of 5 amp, tirough a 35 ohm reglstance?

35 ohm = S—g-m.ﬁ-o-

Vw5 amp. 32 35 ohm
V = 175 volts

1.33 Vhat current will a 120 volt potential maintain
in a 100 ohm resistance?

i 120Y . 160 ohm

| W

————d  Bemed

. .
[ S

] I = 120 Vv
; 100 ocom
-4 . I = 102 Qe
" 2. Factors affecting resistance., '
id 2,1 Irportent concept - voltage and current have no
control vver the value of the resistance, )
2,2 Length of conductor - dixectly affects resistance.
B 2.3 Crorgs sectional area of conductor = inversely affects
resistunce, '
. 2.4 Ty{:a of material - some offer more resistance than
) othcezsa,

2.5 Temrorature - for most conductord, the higher the
tecHeratuze the higher the reslstance,
2.6 Resistivity : *
2.61 rrequmily cnllcd specific resistince,
2.62 7Ia tle rezistance of 8 material of unit length
and unit cross sectional aread. '

2,63 Equation:

RA
-1 P=eT or core comuonly

-

where: R 1s the resistance, p is the resistivity,
1 45 tho length and A ig the cross sec-
tional arca,

133
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2,64 The circular mil,
2.641 A convenient unit of cross sectional area
measure for wire in the Enzlish systenm,
2,642 Equals the area of a circle one mil in
diameter,
2.,6421 A mil itc one thousandth of an inch.,
2,6422 Examples:

Diameterl(m:l.ls) Area (cir;:.. nils)
2 4
6 36

2,65 Resistivvity units
2,651 lletric system - ohm-cm,
2,652 English system - ohmrcirc, mil/ft,

2,66 E:2mples:s
2,651 What is the resistance of 100 f£ft, of wire
with a diameter of 0,01 in, i1f its re-
sistivity is 20 ohm-circ.mil/ft,.?
0,01 in, = 10 mils and A = 100 circ, mils

. 100 fe.
R = 20 ohms,

2,662 What 1s the resistivity of 250 cm of wire
if its resistance is 75 ohms and its cross
sectional ares is 2.5 cm,2?

e P 250 cm

2.5 cm? % 75 ohms
P =0 om —

P = 0075 ohm=cm
3. Assignmant - Worksheet on Ohm's Law and resistivity,

le Check over worksheet on Ohm's Law and xesistivity,

2, Series circuit
2,1 A series circuvit is a method of connecting electrical
components §0 that the current has to flow through
ench comvoncent in succession,
2,2 Sct up n Clncantrasicn serics circuit with three ree
sistauces of oviffer at valucs, four smmeters, four
voltusters «nd a variable direet current source,
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5

Date _

‘tl}‘:maw&Lﬁs.mm.ﬂm"”-*ommb
orksheet on Ohn®s Lew and Resistivity

Te. malntain s curvent of 9 empezen thiough cecrtain ape
plicucey ths Iollouing perentlale vors ndeded, Hhat 4s
tha resiotencye of csch appliance?

a) 130V, c) 270V, e) 1.5V,
b) 75V, d) ohVv, £) 13.60V,

A petenilal of 120 velis vas spplizd to @ nuthor of con-
Jucters. Whet 15 the resistarcy of aach of tiass ceonduce
tors if they cspxied ths f£ollewing curvents?

a) 1l.2a, c) 3s, e) 150 ms.

b) 24 wa. d) C.6a, £) 7,5 ma.

that volfsze must ba apslizd te a 75 olm reziatence in
order Lo cotoin the fellendng eurventa?

8) g a, 0) 120 use. e) 405 ma,
b) 15 me, d) 0.63 a. £) 0.85 s,

st cuczrent will flow tiough 8 36 ohz resistance when

the foilodrg voltages see spplied?
a) 12v, e) 720v, e) 1.08v,

Peterrine the resizsglvicy of a 100 it. ccnductox, 20 wils

-

in dizreter if its sesiscarce i 50 ohms,

fow leng @ wive uith a rcedntivity of 25 ohro-eire wil

pur Fece will br neaded Co pecauca 8 resistencza of 250 ohms
1f the dizaster 43 § mila?




2,3 Diagram

- V1
o mm———— s s A e -t ‘.‘\‘/\"\. PO .Ai
i \ '--"'
. i =~
| ? 7 A
R | Re LS
Vazizble ﬁ by !
U.C. Source Ve JU
| -.A?f
? o R |
!, e e et e com—— o® A . ..-......--—"‘,'\'1"\3 L N
143 ‘ \
} - !
‘o Ve,
, 3;

2.4 From the demonstration circuit two general conclusions

2.5

can be draua,

2.41 Th2 current through each component is the same a8
the tocal current supplied
i.e. IT = I1 = I2 = 13

2,42 The go:ential difference across the circuit is
equal to the sum of the potential differences
across each component, .
i.c, VT = V1 + VZ A V3

Effective resistance cf the circuit,

2,51 From tiz equatica for Ohm's law the voltage across
a ccmponent can be determined by: V = I xR

2.52 Substituting in the equation in 2.42 the equivalent

I x R £actors:?

2,53 Dnt fren 2,41 it is known that all the currents
avn tho ey end con thus be divided out leaving:

>

I = :‘{1 - p.z 4 R3

2.54 It can thun be stated that the effective resistance
of a set of resistors connected in series is equal
to the sum of tha values of the individual rcsise-
tnn~naS.
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2,55 Exomple: TFour resistors of 4,6,8, and 12 ohms
respectively are connected in series to
a 120 volt source, Find the effective
resistance, current through the circuit
and the voltage across each component,
(1) Effective resistance
Rp = 4 ohrs + 6 okms + 8 ohms + 12 ohms
Ry = 30 ohms

(2) Cu-rent in circuit

1207 = 30 obm
”

= 120V
IT LA A

350 chms,.
II‘ s 4 8.
(3) Voltage scross each component,
() 4 ohms (b) 6 ohms
i% = 4 ohms 'f% = 6 ohms
V = 4a x 4 ohms V = 4a x 6 ohms
l V =16V, V=2V,
similarly for 8 ohms, V = 32 V, and for 12 ohlms,
V = 48 ‘J. ’

3. Assigoront - Wocksheet on Seriles Circuits

LESSON 10 = Parallel Circuits

1. Check ovec worksleet on series circuits,

2, Paralled circuits
2,1 A parallel circuit is a method of connecting electrical
components o that there is more than one path for the
currcent,
2,2 Set up a demonstration parallel circuit with three resis~ .
tunces of diffevent values, four emmeters, four volt-
moters and a variable direct current source,
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-

a

6 ohms

=y

Yp = 26V ' Vy =
Ry = 2 chms : Vg =
L 3 amp-

By = & ohm3

— AVAVEAVAVAVAY, \/::‘ | -

38

-

= 25 cha® Rz = 15 ohxl - V=

wa

v = O RSE -
<p_3 T " e
Vl I
Vo -
Ip = 0.8¢wp. Ry = 36 chxs V3 -

_—

ey = 10 chma Ry = 14 chws Vg =

P
o d
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2,3 Diagram

;......._......._.- 1‘AT ) . —i l - ‘ o
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2.4 From the demonstration clreuit two general conclusions

can bz drawn,
2.4). 'Tha voltage across the whole eircuit is the same

88 that across each component.
i, Vp =Vy =Vp =V3 .
2 .42 The total current is equal to the sum of the cur-
reat through each branch of the circuit.
ioeo IT = Il + 12 + 13

2.5 Effective resistance of the circuit,
2.51 From the equation for Ohm's Law the current
through a component can be determined by: I = ¢

2.52 Substituting in the equation in 2,42 the equiva-
lent V/R factors:

Rp Ry Rz Rj

V \Y \Y \'/
.-2:: 1+.._2-+.-3.

2.53 But from 2,41 it is known that all the voltages
are the same and can thus be divided out leaving:

1 1 1 1)
Kf "R YRz T3

2.54 1t can thus be stated that the reciprocal of the
" effective resistance of a set of resistors con-

nectod in parallel cquals the sum of the recip~
rocals of the individual resistors, ‘

2.55 Example: Three resistors of 40, 30, and 120 ohms
are connected in parallcd across a 120 volt source,
Find the effective resistance, total current and
current through each component,
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e et et b s e a———

(L) Lffective resistance,

1 o 1 $+ 1 + 1
RT 40 ohmus 30 ohms 120 ohms

1 5 30 x 120 + 40 x 120 + 40 x 30 B
Rp (460 x 30 x 120) ohms !

1 .. 0600
Ry 145000 ohras
Rp = 15 ohms

(2) Total current,

120V o 15 otms

+T

IR S RPN R IS SN Y I R S U It GO

Ip L5 onms

i

13t
Y
S
<i

IT = 8 a.
(3) Current through each component, : |

(a) 40 olns (b) 30 ohms

20 V
-]-'-I—-‘-=40 ohms 1-2.%_‘.7. = 30 ohms

I = 120V I = 120 V
120 ohms 30 ohms

1=3e, 1 =4 a, o

(c) 120 ohms
| x
12010hms 5 1.20 ohms ;

=120 V o ?
120 ohms ‘

Lt ph T LD

I

I =1asa,

Xy o L2 it B i o0 Foimaa e P B b, mmian e % b s e

3. Paraliel circuit application - house wiring, ;
3.1 All appliances ere designed to operate on & certain ' b
voltnge, (120 V,)
3.2 With a parallel wiring system each will have the rated
voltage and will draw the current needed for operation,
3.3 Discuss thc danger of conaecting too many applicances
- in paralled. .

e e am e 8 saee PR,
Al

4, Assignment - Worksheet on pafalled circuits,

pi o
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Vp = 20V Ry = 40 clms

R?_ = 10 ¢hoo Rz, = £0 olme

R? = 20 chms

VT = 72‘:'.5
Ip = 6 smp.
R}- = 3’3 01’.:33

Ny = 36 chz
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LESSON 11 - Noetworks

1. Check over workshect on parallel circuits,

2. Thz netvork cizcuit,
2.1 A combination of series and parallel circuits,
2.2 DMost circuitry involves networks of various degrees

of couaplzxity.

3., Solving a netswrork problem.
3.1 J.“. Jt soeic must ke reduced to a single equivalen re-

AL sre e

o Ry
af TN e v A AV
! Ry ' L
l
| % 2,
L R .
b 2
g 1'c"‘f
< <
R { R SR ™
6T 7% 8
< T -
& D
]; )
L e s AAAAA,
F R10 E

3.3 1t my help to redraw the circuit, if possible in a
1iuesr f£ashion which may clarify the diagram,

Rg
——MA—,

R Ry
/~—~ N\?V\ \N\RA/T-— ww-m\D /\A[:‘\)—«

\ R10
- rr e = """‘\AR\/\ N e - /\,\N\

son

2

Ry, p \. Mg . , ~
AT \/\f'\/\/'\,——ﬁf\ )—/\/\/ —E

~1LO3

e ( 202 | e

Sk e el e o e . .



- 3.4 Teduce resistance from C to D to one equivalent re~

, sistance (Rp) : , :
fj ’ LA 93 Rs "R Rg
_ R R
f ,
e e
o] 2 3 .

|1
= o O

3.5 PRy, R, Rop, and Rg are in series and can be replaced
by a singee wesistance R4 which equals their sum,
Ry and R3 are treated in~a@ 9similar manner,

: | MM . |
. Rg-9
R R
L ' 10 F
MM | AN ——
N / |

i . .O Cb- -

IS
1
.

=

3.6 Th2 resistance from B to E can now by replaced by one
equivalent resistance (RBE)

R1 RBE | RlO
A F—AAANM———AAANA = —AAANN——F

v C -

3,7 The effective resistance of the entire circuit can now
be determined by adding Ry, Rgg, and Ryg.




g bd L

.«

. 2,
.!
o
3.
4.
= Q0

R e T P S e e S eaet e b e ot sumA L e

3.8 With Ry now determined the total current can be now
calculated using Ohm's Law and voltage and current values
for various parts of the circuit can be worked out,

Pass out worksheet on networks and have the group start |
working on them, They will continue with them in math
class and complete for homework,.

LESSON 12 = Methods of Measuring Resistance.

e S e i A s cpom Stniriat

Check over worlisheet on networks.

Voltizete> - ammeter method of resistance measurement,

2,1 Method that has been used in laboratory activities
and demonstrations,

2.2 By measuriag the voltage across the resistance and the
current through it the value of the resistance can be
determined by Ohm's Law,

2.3 Prcblems with this method '
2.31 The ammeter does have some resistance so it wil

Incrcase the total resistance of the circuit,
thus reduecing the current in the circuit,

2,32 The volimeter when connected in parallel with the
resistor will cause the resistance then to be less,
gmf;sing nore current to flow in the circuit then

erore,

2,33 These two factors may be only slight but will
prevent the obtaining of very precise results.,

The Ohimete::

3.1 From examination of Ohm's Law it can be seen that, -
withh a8 fixed veltage, the current is inversely pro-
portional to the resistance,

3.2 The ohmmeter utilizes this effect,

3.21 A dxy ccll is attached in series to an ammeter
and the resistance to be measured,

3.22 The ammcter's scale 18 graduated in obms in-
stead of amperes,

3.23 The higher the w=esistance the less current and
consequently less needle daflection,

3.3 This method 1is a quick, convenient method but is not
very accurate, ,

3.4 Used gonerally by technicilans where approximate values
are suificient, ,

The Vheatstone Bridge :
k.l A very accurate mathod of resistance measurement,

204
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4.2

4'3

b4

Basic circuit

Analysis of circult

4,31

4,32

4,36

If R

Voltage fromA to B to C is the same as from

A toD to C or VAB + VBC *'VAD + Vbc

I£ Vas = Vap

By division Vap  Vap
Vie Vnc
From Ohm's Law it 1s known that V = IR

Substitute the respective I x R values in 4,33
LRy o DR
Ile 12R4

By canceling

Ry Rj
Ry Ry

and R, are replaced by one long uniform con-

ductor and 8 galvanuniter connected from point B to
a sliding contact along the uniform conductor this
diagram evolves:

27
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4,61 When Vpn = Vyp no current will flow from B to D
(Galvancmeteé will read 0)
4,42 The resistance from A to D and D to C will be-
com2 a factor of the lengths and the resistance
ratio R3/R, will reduce to 13/13.
4,43 1f Ry i3 an unknown resistance an Ry is a known
valué, Ry can be determined by:
4,431 Adjusting contact D until the galvano-
meter reads O,
4,432 Measuring distances 17 and 1,, -
) 4,433 Using the following rélationShip evolved
from 4,36 the value of Ry can be calculated

R =R xll
1 21‘5

4.5 Have a student form bridge set up and run several
trials for the group.

5., Assignment - Study for test nn direct current electricity,

LESSON 13 - Chemical Sources of Electrical Energy

1., Chewmical reactions
1.1 An atom has its lowest energy state when the outer-
most energy level is filled with electrons,
l.11 For most atoms this is eight electrons,
1.12 For hydrogen and helium it is only two,

16408
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1.2 Basically two ways for the atom to achieve this satis-
fied scate,
1.21 Losing or gaining electrons.

1,22

1.23

1.211

1,212

1,213

1.214

If the atcm nceds only one or two electxruns
in the outer energy level it may take
them f£rcm other atoms,

I1f the atom has only one or two electrons

in the outer energy level it may give them

up.,

Lxarples

1,2131 Scdium has one electron in the
outer energy level so it will re-
lease that electron and become &
rositivae ien,

1.2132 Cllewina kas caven eleectrens in
tha cuter energy level so it will
take the electron released from
the sodium atom and become a ne-
gative ion,

1,2133 Because of the unbalanced charges
two ions will sttract each other
and form the basic structure of
sodium chloride (common table
salt)

This mode of combining atoms is called
ionic bonding,

Sharing electrons
1.221 Atoms with three to six electrons in the

1,222

1,223

outer energy level frequently will shaxe

alectrons with other atoms,

Example:

1.2221 Carbon has four electrons in the
outer energy level and consequently
neceds four more. - .

1,2222 Ozysen has six electrons in the
outer energy level and consequently
nceds two more.

1,2223 The oxygen atom will share two of
its electrons with two of the car-
bon's electrons thus satisfying
the oxygen's needs,

1,2224 A second oxygen atom will also
share in a similar manner with
tho carbon atom thus satisfying
the needs of the carbon atcm,

1,2225 The ccmpound thus formed is the
familiar carbon dioxide gas.,

This moda of combining atoms is called
covélent bonding,

In actual practice it is not quite as simple as
just outlined but Js sufficient for the work at

hand,
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2,

1.2

2.3

Oxidation - reduction rcaction
1,31 A chemical reaction involving the excahnge of

electrons,

1.311 Oxidation - the loss of electrons by an
atch,

1.312 Reduction - the gain of electrons by an
atom,

1.32 Example: 2zinec and hydrochloric acid,
1.321 When the zine is pleced in the acid hydro-
gen bubbles are released from the acid,
1.322 The zinc releaced electrons to the hydro-
cen ions in the acid,
1.323 The zinc was oxidized,
1.324 The hydrogen was reduced.

1.33 1f the two actions could be caused to happen at
difforant locations then an excess of electrons
at one point and a shortage at the other could
be developed,

simple voltaic coll.

A way of obtaining the situation in 1.33.
Structure

2.21 Two plates of different metals (electrodes)
2.22 A conducting solution (electrolyte)

2.23 A container to hold the elements

Reaction

2.31 Flectrodes - zirnc and copper
2.32 YNlectrolyte = hydrochloric acid,
2.33 Action at zinc electrode

2.331 Zinc releases two electrons per atom to
form the soluable zinc ion,

2.332 Zinc ions move into the electrolyte leaving
electrons behind on the zinc plate.

2.333 This will continue until the plate becomes
so negative that no more zinc atoms can
release electrons,

2.334 Zinc electrode is nou negatively charged
and is called a cathode,

2.34 Action at the copper electrode

2.341 Positive hydrogen ions in the electrolyte
are repelied from the area around the
cathode by the zinc ions,

2,342 Hydgogen jions move toward the copper elec-
trode,

2.343 At the copper electrode electrons are
;:'aken from the copper by the hydrogen
OnS . .

2.344 The hydrogen ions become hydrogen atoms
and form hydrogen molecules, :

210
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2,35

} 2.36
!
]

2.5 Cell

. 2.51

2.42

2.345 The copper electrcde becomes positively
chargad Gue to the loss of electrons
and is called the anode.

2.346 This action continues until the anode
beccmes positive enough to repel any
more hydrogen ions.

T2 two 2lectrodas now have developed concen-

tcations of opposite charge.

1f the two electrodes are connected by a con-

Jucter the eiecirons will move from the cathode

to the anode,

2.361 As soon as this happens the reactions at
tlke +-70 eloctrcdes can resume,

2.362 Thus a coatinuous supply of electrons may
be Gevceloped.

defects

Local action

2.41)1 Impurities in the zinc act as anodes.

2.412 This reduces the action at the cell's
anode resulting in a loss of efiiciency
in the cell, -

2,413 Prevention

2.4131 The cathode could be made with
zinc of very high purity but would
be expensive.

2.4132 A coating of mercury over the
electrode acts as a shield to
the impurities but allows the
zinc ions to pass through.
Process is called amalgamation.

Polarizatiom :

2,421 Hydrogen gas builds up as small bubbles
around the anode. :

2.422 Bubbles act as a shield, preventing
thedhydrogen ions from .eaching the
anode., -

_2.423 The output of the cell will be greatly

reduced,

2,424 Prevention :

2.4241 An oxidizing agent is introduced
into the cell,

2.4242 This agent causes the hydrogen
gas to be combined with oxygen
to form water and thus clear up
the problem.

3., Assignment - Write up definitions of new terms in note-
book and study them. . :

ERIC
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LESSCH 14 - The Dry Cell and Sterage Battery

1, Quiz on chemical se1c=ions and the voltsic cell,

2, V?Itaic cell action can occur with other materisl combina-
tion3.
2.1 Hava cot up a series of cell demonstrations,
2.11 Potstoes with two clectrodes inserted
2.12 4 lecon coll
2.13 A copper coin and a silvex coin with wet blot-
tin~ paper in between,

2.2 Meoasure the voltages produced by these cells,

3, The dry cell,
3.1 Have a larg2 ignition type dry cell which has been
cut in half for dcmonstratione.
3.2 Electrodas
3.21 Cachede - zinc can
3.22 Anode - carbon xod

3,3 Electrolyte - moist paste of ammonium chloride and
gome zinc chloride.,
3.4 Depolarizing agent - manganese dioxide,
3.5 Pcucered carbon is included to reduce the internal
resistance of the cell.
3.6 Operation of the cell.
3,61 Chemical reactions are essentially those of a
simple voltaic cell.
3.62 Potential difference developed is 1,5 volts and
is independent of the size of the cell,
3.63 Size of the cell determines the amount of cur-
vent available from the cell,
3,64 Polarization
3,641 A heavy drain on the cell will result
in the cell becoming polarized.
3.642 If allowed to sat without a load the
: depolarizing agent will be able to re-
store the cell to full po:ential,
3,643 Because of this the dry cell is designed
primsrily for situations requiring small
currents or intermittent use,

4, The lead-acid storage cell
4,1 A voltaic ceLl that can be recharged repeatedly to its
original conditions.
4.2 Demonstate a storage cell.
4.21 ngdclean lead plates immersed in sulpheric
acid.
4,22 Comnect the two plates to a direct current
source.,

o . - 213
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4,23 Have group observe the reaction snd condition
of the plat:s, ;
4,24 After charging, measure potential between the *
plates and then comnect them to a door bell, '

|

4,3 Structurz of a ccomercial storage cell, i
4,31 Caihode - a plate of spongy lead. g
4,32 Arrde = a lead grid filled with lead dioxide, b
4,33 Elccirolyte - sulphuric acid -
4,34 Enf of cell - 2,2 volts

o Dischargs nctioa

4,41 Cacthicde reaction = lead releases two electrons
and cr—binas mith the sulfate ion to form lead
g7 L te,

& ,42 Arcie raacticn ~ lead in the leed dioxide gains
two electrons firom th2 anode and combines with
a =:1."3te icn to produce lead sulfate, The
cryain from tha lead dioxide combines with hye-
diogzen ions left in the acid to form water,

4.5 Chorgiag aceica @_
4,51 :if electric current is sent through the cell :
in the opposite direction the cell action is
1evorse] and the cell restored to its original
chargad condition. i
4,52 At tho 2node - electrons are removed from the L
lezd in the lead sulfste and lead dioxide and
sulvnhuric acld are formed,
l 4,53 At the cathode - electrons are added to the
lead in tha lead sulfate to form elemental lead
ard sulphuric acid.

4,6 Testing a storage battery
4,61 Vh=un charged the acid concentration is high
and Grops off as the battery is discharged, :
4,62 The spacific gravity of the electrolyte is P
| usesi as an indication of the degree of f
charge.
4,621 Fully charged the specific gravity is
about 1.300,
4,622 Vihen discharged maybe as low as 1,100,

4,63 Show the hydrometer used for this purpose.

&, Assigrment - ia the text book on page 210 sre nine simple
rules for battery care and maintenance, Study these rules

snd your notes,
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LESSCN 15 -~ Storage C=1l:s and Cell Combinations

1.
2,

3.

Review conzepts of a lead acid storage cell.

Nickel -~ cadnium cell.
2.1 Mcre rvr-3nd than the lesd-acid type., .
2.2 Not rfubicct to ifreezing when discharged,
2.3 Constructicn
2,21 C.:-h]c;}e ; nickel hydroxide on a nickel-plated
stc2l guid,
2,32 Ancde § cadmium with scme iron oxide on a

ﬂhho’ ~-y-—"!
e e e o

2,33 ITi:cstrolriea = potassium hydroxide

Fmf of 21l is 1,2 volts,
Mort -~irz2auently wvsed in Europzan manufactured auto-
mouilee,

Edison call
3.1 Lighe~-waight, streang and durable cell,
3.2 Internal resistarce about ten timos a lead-acid cell,
3.3 Cananc: dz2liver the high starting currents needed for
auccmobiiec.
3.4 Holds chirge well for long periocds and can take con-
siderabie abuse,
3.5 Used to provide dirasct current in unattended locations
and sc-2 electiically operated truck and fork lifts,
3.6 Construction
3.61 Cathede ~ ircn oxide
3.62 fnode - hydrated nickel oxide and nickel
3.63 Electrolyte - potassium hydroxide

3.7 Emf of the cell is 1.3 volts.

Combination of cells,
4,1 1Individu:l cells have fixed emfs and optimum current
ratin; s,
4.1l All carbon-zinc dry cells have an emf of 1.5 V.,
4.12 Ths No, 6 dry cell has an optimum current rat=-
ing of 0,25 amperes of continuous current,

NN
)

(6

4,2 Celis may be ccmbined in several ways to provide the
emfdn-:»cc:ssary and also the current required for the
load. :

4,3 Series combinations .
4,31 Positive terminal of one cell is connected to

to the negative terninal of the next and so on.
4,32 The emf of the battery of cells is equal to
the sum of the individual emf's of the cells.
4,33 The current in each cell is the same and equals
the current in the load,
4.34 This type of battery is used for loads of higker
enf demands than can be supplied by a single cell,
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4.4 Parallel ccubiluat.on.
i 4.41 All the positive terminals are connested together,
and all the regative tcrminals connected together.
4,42 The emf of the tattery cquals the emf of one cell. .
; 4,43 The tctal current delivered is divided equally
: acong the individual cells,
, 4,44 This type of battery is degigned to be used where
! the load resistance is low and the current require-
I mente are preater than that provided by a

single celi,

i 4.5 Scrics--raxallel ccrhinations
4,51 Th.ze ave csicuations vvhere the emf and current

1 _ decands are both more that can be provided by
, o r'nzla cell,
L . - R -

.52 U-dos thoga clncumstances both a series com-

bination to roovice exf and a parallel com-
bin~tion to provide tne current is needed,

4 4.5V 4.53 Cwasole: A Lead requixes an enf of 4.5 volts

0.504 aad a cerenc of 0,50 amperes. What comdina-=
! tion of no.6 dry cells is necessary to satisfy
‘ this need?

(1) Tte No.6 cell provides an emf of 1.5 V.
i ard 8 current of 0.25 amperes.
“e"H' (2) To provide the emf a series of 3 cells is
neceded.
(3) This series will provide 0.25 amp. 80 8
gsecond similar series is needed in, parallel
to provide the 0.50 amperes required,

‘”} y e (&) Diagram

5. Assigunent - Worksheet on cell combinations.

LESSON 16 - Force Exerted on a Current Carrying Conductet and
the (:alvi:nomeiel

L. Checck over worksheet on cell combinations.

2. Force on a current carrying conductor.

2.1 Demonstrcte this force by using a large stromng magnet
with a srall spacing between the pole faces,
length of heavy w re (12 gauge) is bent down on both
ends et right angles, These two ends are inserted in
small cups of merenry placed on each side of the open-
ing between the poles. Direct current is applied to
this wire through the mercury pools and, if in the
right dizection, the wire will jump out of the cups.
(Note: A rather high current, better than 10 smperes

will be necessary.)
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Yorksheet cnfzll Combinaticns.

1, A ¥o0.6 dry cell i3 desicned to provide an exf of 1.5 volts
ard s curient of 0.23 zinzwes, Fer the follcwing lcsd
requivenents deteraine thz aember of cells necescary and
dxraw 9 diezren of their arrangcmeat.,

2) & .59 et 6,254,
B} 1.5V at 1.0a2,
c) 6.0V at 0.732.

d) 9.0V at 0,57,

2, A omall flsshlight cell will preovide 2n enf of 1.6 velts
at 8 cwzent ci 0.08 srreres, For the following bsd
reGuivenpents Jdeterminag the numbee of cells needed and
drsw a8 diagrem ©of their arravgement.,

a) 1.6V st 0.32 enperes,
b) 9.6V at 0.08 gmperes.
c) 4.8V at 0.24 swperxes,

d) 8.0V at 0.40 emperzes.
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2,2

2.3

Explaration ¢f the rcaction

2.21 The cucrent carrying wire has a magnetic field
built up around it.

2,22 This Zield inzervacts with the field of the mag-
n2t ccnsing the wire to be pushed up.,

2,23 Diagrem

N

& [

— =

2.231 The tuwo fields ccmbine below the conductor.

2,232 The two fields are in opposition above
the conductor so one will tend to reduce
the othar, }

2.233 With less flux above than below there will
be an upward force exerted on the wire.

Factors affecting the force.

2.31 The sirength ot tha magnetic field.
2.32 The amount of current. .
2.33 The direction of the current.

Forze exerted on a current carrying loop.

3.1

3.2
3.3

3.4
3.5
3.6

3.7

1f a rectancular loop of wire is inserted into the

field a tovque will be exerted on the loop.

3.11 No force exertzd on those poftions parallel
to the field. (ends of the loop)

3.12 TForce vill be opposite on either side since
the current is moving in opposite directions
on each side,

Locp will tend to rotate until the plane of the loop
is at right angles to the field. '
I7 the loop nas to werk against a spring to rotate
then tha degrez of rotation will be dependent upon
the smount of current f£flowing through the loop.

The direction tha loop rotates will be dependent
upsn the direciion of the current in the loop.

With more turns in the loop the interaction force
will be greater.

Develop with the group the idea that here is a way
of dastecting the presence of an electric current and
determining the direction of the current,

With 8 coil it may be easily seen that the coil be-

_comes o marcnet with o N end S pole and the field of

this magnat will attempt to align itself with that
of the permanent magnet,
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The galvanometer

4ol

4.2

4.3

bob

Display and explain the purposes of the parts of a

simple suspension type galvanometer and the more

comon panel type meter movement.

Purposes of a galvanometer

4.21 HNeedle is set in center of the scale so that
the direction of needle movement indicates the
direction of the current,

4,22 May detect very weak electric currents,

4,23 Moy be used to measure weak currents.

Curvrent sensitivity

4.31 The deflection of the needle is proportional to
the cuxrent, '

4.32 The current sensitivity is the amount of current
needed to produce a deilection of one scale di-
visicn,

4,33 Equation

K = .:.‘SM
where K is the current sensitivity in microamperes
per scale division, Iy is the current in the meter
in microampheres and g’ia the number of scale
divisions,

Voltage sensitivity
L&), The meter coil has some resistance,
4,42 1Ian order for current to move through the meter
a small amount of voltage is required.
4,43 The voltage necessary to maintain the current
is called the voltage sensitivity.,
4,431 1t is the voltage necessary to produce
a deflection of ome scale division.
4,432 From Ohm's Law it can be seen that the
voltage sensitivity will equal the cur-
rent Sensitivity times the coils resis=-
tance,
i.e, Voltage Sensitivity = K Ry
where K 1s the current sensitivity and
RM the resistance of the meter,.

4,433 Voltage sensitivity 1is expressed in micro-
volts per scale division,

4,5 Enamplie: What current is required for full-scale de=

flection (25 division) of a galvanometer with a cur~
rent sensitivity of 100 microamps per division?

X =.%?
100 microamps/division = Ty

25 divisions

I,; = 25 division x 100 microamps/division
Iy = 2,500 micoramp,
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That voltage would produce this deflection if the
resistance of the meter 1s 15 ohms?

[ T

VM = TRy

; V = 2,500 microamp x 15 ohms,
Vfi = 37,500 microvolts or 37.5 mv,

‘ 5. Assignment - Study for test on chemical sources of elec-
b tricity, |

B T et BT DAY e e i E ey, e LA N e o .
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LESEOY 1.7 - Voltmeters, Ammeter and Multi-meters

I e NP - AR SRS AT Y

: 1, Galvanometer is the basic electrical measuring device.

1.1 Review basic operation of a galvanometer,

1.2 Voltmeters and ammeters use the galvanometer move-
ment with additional circuitry to perform their
tasks, :

2, Th~n ¥4, voltmeter |

¥,2 Basicully a galvanometer with & high resistance con-

~ nected in series with the meter's coil.

2.2 The value of the resistance is selected so that when
the meter is connected across the points to be measured
only the small current required to deflect the needle
will flow through the meter. . :
2.21 The galvanometer in the example in Lesson 16

required 2,500 microamperes for full scale :
deflection, ' ' i
2,22 If a voltmeter 1s to be made to measure 100 V,
: on full scale deflection then resistance of
the meter must be high enough to allow only
2,500 microamperes to £low when connected
across the 100 V. potential difference,
2,23 lee. 300V - |

R =7275"% 10°3a
R = 40,000 ohms,

FRANE A VTR W 4% OB RE R R s SRR
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; 2,24 But the meter movement already had 15 ohms
- A resistance so the additional resistance
: necessary is 40,000 - 15 ox 39,985 ohms,

2.3 Voltmeter serisiti{rity S : o -
- 2.31 A way of estimating the lcading effect of the
meter, ‘ | | | - o
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2,32 Expressed in terms of the resistance required .
per volt of potential difference.

2.33 The meter in discussion will have a voltage
gensitivity of 40,000 ohms divided by 100 volts
or 400 ohms per volt. '

2.34 If the meter is placed across a load whose
resistance is near that of the meter it will
ve:iy geriousiy affect the operation of the cir~
cult. ) ' ) '

2.35 The better quality meters in general have a

sensitivity of 20,000 chms per volt,

D.C, smmetexw : ,
The galvanowster movement can be uged as an ammeter
just by calibrating the gcale,
i ne movemenc under discussion would only be capable
of reading to 2.5 ma, _
Tor use with higher currents a low resistance (shunt)
in parallel is used to carry the rest of the current,
allowing only the 2,5ma. to pass into the meter ceil.
1f the meter was to read 10 amperes on full scale
deflection, the shunt would have to carry 10 amp -
2.,5ma8 or 9,9975 amperes.,
Calculating the siunt resilstance
3.51 Since the meter movement and shunt are in parallel
- then W = Vg

where U ig voltage across the meter and Vg 1s

the volfage across the shunt,
3,52 TFrom Ohm's Law it can be seen that:

LRy = 1gRs A

where Iy is the current in the meter, Ig is the

current in the shunt, Ry is the meter resigstance

and Rg is the shunt resistance,

The etrrent in the shunt is the difference

between the current in the circuit and the

current in the meter or Ig= Iy - Iy where

In is the circuit current. :
Tge shunt resistance cen then be calceulated by:

. TR
Ip - Iy

Rg

For the set up in 3'.4 then

2.5 % 10"3a % 15 ohms
- 9,9975a

Rs =

Rg = 0,00375 ohms

4, Multi-purpose meters '
4,1 With the use of switching mechanisms multi-range
and multi-purpose meters can be developed with only
one meter. movement, :




4.2 Illustrate this type of set up with the R.C.A. VOM

dynamic demonstrator a bread board layout of R.C.A.'s
volt-ohm milliamater,

3. Assignment - Worksheet on meter‘s.

LESSON 18 -~ Elsctromagnetic Induction

1.
2.,

Co cver worisheet on meters,

The woxk of this lesson should be preceded by the laboratcry
exericse on electromagnetic induction using Cenco's Gilley
Induction Coils, ‘

How can an emf Be induced in a conductor?
3.1 By moving a conducter through a magnetic field,
3.2 By moving a magnetic field past a conductor.

What deternines the magnitude of the induced emf?

4.1 gelgpeed of the conductor as it moves through the
eld. ' _

4.2 The speed of the magnet as it passes the conductor.

4.3 The number of turms of wire in the conductor.,

Explanation of the action, .
5.1 Consider a straight conductor moving downward in g

magnetic field,
5.2 Diagram . Force exerted upon

- electron
; / Field about: electxon-

The free electrons within the conductor will be moving

;flownward and will have set up around them a magnetic
ield. ' o '

This field about the electron will interact with.

the magnetic field pf the magnet resulting in a

force being exerted upon the electron, |

If the conductor is connected to a load a current

will flow through the lead, o o

22
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Workshieas on aters,

A gobanomezer hus a cuvient sensitivity of 5 nicrecanresey

par Becle division end the scale is Givided into 45
divisions on ezoh side of the tere. IE the :—:es:’.:at‘amr
of the metex coil is 50 obing £ind the resistence oI he
shunt needed te use thic meter to yead the follewing !
currents gt mexinum diilection.

) 1 wmillizmper

b} 100 millismperes

¢} 1 ampeze

d) 5 swperes.

The metesr movement in #1 is to be used a8s a vo.lmeter.
that sexrdies resistonce will be needed to have the meter
read the following volteges at manimen deflecifon?

a) 1 Vole

b} 5 Voles

¢} 100 Volts

4) 1000Volts
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5.6 1f the diagram 1is viewed from the front it will ap-
o pear as follows: .

’

current moves away
from obsexrver.

5.61 The magnetic field about the conductoxr due to
the induced current weinforces the field in
the direction that the conductor is moving
and oppose ind the conductor.
5.62 The result of thi field interaction which
. develops a force which opposes the motion of
the conductor .
5.63 The work done in overcoming thig force results
in the increased potential energy of the free
‘electrons. C '

Lenz's Lew - The direction of the induced current is
always such as to oppose the cause of the induction,
{Check over results from the lab to confirm this.)

tagnitude of the induced emf.
5.81 Determined by the nurcber of lines of force
cut by the conductor per unit time. -
5,811 Maximum numbex of lines are cut when
conductor moves at right angles to the
5.812 If movement is other than a right angle,
. the number of lines cut will be less.
'5.813 Example: A conductor is moving at
cm/sec at an angle of 300 with a field
which has 100 lines pex Cl. How many
1ines arve cut by the conductor per
sccond? B
Diagram:

2

. A cm[se.gé
; 70 / .
< 309 -

7
‘.
s...l

. 12 T A0
- conducior’




To £ind the number of lines cut, the
velocity at right angles to the' field
must be known. This can be found by

use of the sine function where the
decired component (v) equa. the velocity
times the sine of the angle the velocit:y
vector makes with the field.

1.0 v = 20 cm/sec x sin 30°
v = 20 cm/sec x 0.500
v = 10 cm/sec

The number of lines cut per second will
then egunl this component velocity times
the nuubez' of lines per unit distance.,

i.e. i lines = 10 cm/sec x 100 lines/cm
# lines = 1000 1lines/sec

5.814 Since the magnitude of the induced emf
depends upon the number of lines of
force cut per unit time it can be con-
cluded that the emf is also a factor of
the sine of the angle which the direc-
tion of the moving conductor makes with
the field,

5.82 De.eammed also by the number of conductors
which cut the fileld. (If two conductors are
cohnected in series the emf will be twice
that if the one conductor.)

6. Assignment =~ Study notes and definitions of terms,

LESSON 19 - The Alternating Current Geﬁerator

1. Review the factors involved in inducing an emf,

2, Simple generator ‘ |
2.1 Demonstrate the generator action by rotating in a
magnetic field a coil of wire which is connected
to a galvanometer, |
2,2 E:rglanatmn of the action

1 Consider a v:.ngle loop rotating in a magnetic
field.

186 25
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2,23 The current in the left hand portion is moving
awvay while that in the right hand section is
-moving toward the observer, '
2,24, When the coil is moving at right angles to
the field the induced emf is a maximum, when
motion 1s parallel to the field the emf will
be zero, | - |
2,25 If this loop is connected to the load the cur-
- rent will be zero when emf is zero and build
up to a maximum and decrease to zero again,
2,26 As the loop continues around the current in
the load will behave in a similar manner to
2.25 but now in the opposite direction,
2,27 The increase and decrease of the current will
follow a sine curve relationship. (Lesson 18

part 5.81) :
2,28 Graph of relationship:
: emf? { -
¢ 90 180" 27707 ""360 angle of
D l / movement,
“"‘\\“ ". o "’

2.281 The result of one turn of the loop. -
2.282 This is called one cycle,
2,283 TFrequency is the number of cycles

. which occur in a second. = - |

2,3 Removal of current from loop = discuss structure and
operation of slip rings. e

| 26
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Poly-phace generators

3.1

3.2

3.3

In most commercial gencrators the armature is an
elicitromagnet: and the emf is induced in the stator
colls, ' T i

In most systems more than one set of stator coils

is employed. ) ' ' .

3.21 The coil sets are uniformly spaced around the
armature, '

3.22 Called a poly=-phase generator,

3,25 Results in sicother power generation and more
economical operation (similar in idea to the
one cylinder engine as compared to a four
cylinder engine) -

The three phase generator ,

3,31 Type most commonly used in power stations.

3,32 Tixre sete of stator coils spaced 120°
apart around thes armature,

3.33 Diagram:

. /; ,l',’.'." . '
. ( N {/:/’/é/{’,,ff'/ .SE . .prmature.
[—

|
!




3.35 The outout from this type of generator is so
connected that only three wires are necessary,
3.351 Delta connection

3.3511 Diagram:

R X

Kol
oo
B—

N\

| 0‘ -
’ 120V |
000000 = —st—
C
120V ‘
\A Y |

3.3512 The voltage to the load across .
any two leads equals the emf of
the coil, '

3.352 Y comuection | B
3.3521 Diagram: ‘§

N
N N/ i
120V
MES 000 —% ? 120V |
P
120v | o
-l Voy ;
. / _ )

3.3522 1In tlis arrangement the voltage to
the load across any two leads equals
the emf developed across two :

. 8tator coils in series,

P U O
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1.2¢SON 20 « The Dircet Current GeneratoXx

Revic» basic concepts of the a.c. generator.

Simple d.c. generatorx, ' ST
2,1 d&etion in rotating coil is the same as the a.c.

sencrator,
2,2 A cplit-ring commutator is used to connect the coil
to tus exte-nal eireuit rather than the slip rings.
2,3 Graph of output:

em£ e ST N / //\\
\/ \
900 18¢° 276° 360°

2.31 The emf still is a varying one, following ‘basical-
ly a sine curve relationship,.

2.32 The difference is thet the emf increases and
decrease always in the same direction.

To provide a smoother current
2.45. Additional electyxical circuitry maybe employed.
2,42 Multiple windings ‘

2.421 The armature maybe wound with several
colls of wire each attached to its own
pai: of commutators.

2,422 The brushes will be in contact with this
set of commutators only when the coil is
cutting the maximum lines of force.

2,423 Graph of output:

re ~ \‘ /\ /
7/ < ~N/ N/
/ // \ // \\ s\
\
/ L \/ v




3.

D.C. generators are self excited,

3.1
3.2

3.3

Part of the induced cuirent is used to energize the
field coil,

Scries-wound generator ‘

3,21 Field, armnture and load are wired in series.
3.22 All tie gencrated current passes through the

field vindings. :

3.23 Circuit diagranm:

' Field

+

S

O —

AN A A e
t
g

cmrature

3.24 An increase in load results in an increased
magnetic field consequently a greater induced
enf,

Shunt-wound generator . )

3.31 Field 1s in parallel with the armature.

3.32 Ounly u portion of the generated current passes
through the field.

3.33 Diagram:

Field Load
o rmature':%

3.34 An increase in load will result in a decrease
in ficld consequently a decrease in the induced

enf,
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3.4 Compound-wourd generator. .
3,41 Two field windings are employed, one in parallel

and cne in series.

3.42 The votential difference across the load will
vemain foirly constant.

3,43 Proper selection of turns of each type results
in a constant magnetic field under varying load
condicions. ‘

3.44 Diagram:

Load

*»

Assignment - Study for test on ElectromagnetitrInduction
and generators |

LESSON 21 ~ The Trausformer

1.

3.

Review work from lab oh‘electromagnetic induction con-
cerning the inducing of a current in one coil by a chang-

ing current in another.

Purposes of a transfbfmer. , - :
2.1 To provide electric current at higher potential.
2.11 There will be a ccrresporiding deercaee in oure-
rent, A S :
2.12 Called a step-up transformer.,

2.2 To provide electric current at lower potential,
2.21 There will be a' corresponding increase in current.
2.22 - Called a step-down transformer. | |

Basic structure of a transformer.,

3.1 Iron core : S : |
3.11 Concentrates the maﬁnetic field. - e
3.12 Laminated of thin sheets to reduce losses due
to induced currents in the core. o -
3,2 Primary coil - coil to which a-c current is applied.
Secondary coil - coil from which a-c¢ current is obtained.
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4.4
?
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1
y
1
4,5

4, Operation of a transformer,

The alternating current in the pxrimary has a con-
tinuously changing magnetic field sgbout it. - |
This fileld is concentrated by the iron core and will
be cutting the conductor in the secohdary coil,
inhis coatinual cutting of the secondary coil by the
magnetic field firom the primary induces an emf in
the secondary coill, S -
Magnitude of the induced enmf,
4.41 Depends upon the relationship between the num-
. ber of turns in the primary and number of turns
in the secondary. -
4,411 Same number of turns - emf is the same
ia tne second:zry as the primary,
4,412 Feuzer turns in the secondary - emf is
' less in the secondary than in the pri-
mary. .
4.413 Moxe turns in the secondary - emf is
more in the secondary than in the pri-
mary.

4442 Calculating the emf in the secondary, )
4,42). The voltage ratio should ideally equal
the turns ratio,
4.422 Equation:

Vg Ng

Vp *:Np

where: Vg is the secondary voltage,
Vp is the primary voltage,
Ng is the number of turns in
. the secondary and
Np is the number of turns in
the primary,
Current in the Secondary, - S
4,51 Power in an electrical circuit is determined
by the product of the voltage and cu¥rent.
(Provided there is no induetive or cepacitive
rsactances) :
1., P=V I | :
4452 Ideally the power ioput to the transformer
and the power output should be equal,
ioeo_ PP = PS

.or | Vplp = VSIS
&4.53 By algebraic munipulation
| Vp Ig

Vg Ip

232




e SR AR g R R T e B b

4.54 But in 4,422 it was shown that the voltage
‘ ratio was equal to the turns ratio so: '

Np _Is
Ng 1Ip .

4,55 This relationship shows that the gain in
voltage will result in a lowering of current
and aiso the reverse,

4,6 ansformer losses
4,61 Copper losses '
4,611 Energy losses due to the resistance of
tha conductors, ' .
4,012 Results in heat

4,62 Hysteresis losses
4,62] Taergy which is cdonsumed in reversing
the magnetic nolarity of the core.
4,622 Proper selection of core material will
reduce this loss, ‘
4.63 Eddy current losses -
4,631 Electric currents vhich are set up in
ifon core due to the changing flux.
4,632 Laminating the iron core reduces this
to a minimum,

5. D.C, Transformer -~ The induction coil. -

5.1 D.C. current cannot be used in a transformer because
the magnetic field does not change.

5.2 If the current is periodically interrupted there
will then be a changing magnetic field established.

5.3 Thls changing field will induce an alternating emf
in the secondary, - " ' :

3.4 Discuss the construction and operation of:
5.41 High voltage iaduction coil.,
5,42 Automotive ignition system,
5,43 Vibrators for automobile radios,

6. Assignment - Worksheet on transformers.

LESSON 22 - Power Transmission and Distribution

1. Revicew worksheet on transformers, |

-

2. Power transmission and distribution. ' S |
2,1 In the gencrating station the current produced general-
ly has an emf of about 13,200 volts,

<33
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3 2,2 Tor distribution this may be stepped up to as high
as 250,000 volts, | )

E 2,21 Amount of step-up is dependent upon the dis-

.4 tance the power is to be carried,

2.22 The higher the voltage the lower the current
) ~and consequently the less loss due to the re=~
4 - sistance of the transmission lines,

2,3 Area substation, ' : : ‘ ,
2.31 The transmission voltage is stepped down to a :
- lower poteniilal (possibly 26,400 V),

, 2,32 This lower voltage is then transmitted along
] lines to the distributing substations. i
2,4 Distzibuting substations |

Y 245 Voltaze is Ffurther Feduced to 2300 or 400 veclts,
: J | 2.42 This is a safe voltage for distribution through
heavily populated areas, - '
-1. 2,5 Distribution to the home, - ' o
! 2,51 On the utility poles additional transformers
are used, o :
2.52 Reduce the voltage of the lines to the amount
: needed for home use, '
2,53 A three wire output is usgd, -
2.531 120 V between the center and either side

wire, .
2.532 240 V between the two side wires,

3. Distribution of current into the home,
3.1 Three wire input to the house, -
3.2 W’:‘trei pass through the meter to the distribution
panel, |
3.3 The distribution panel contains fuses or circuit
breakers, - .
3.31 Fuses or circuit breakers prevent too much
current from being drawn into the cirecuit, -
3,311 Wires in house can only carry a certain
amount of current,
3.312 Too much cturrent will cause the wires
to overheat and filre may result,

3.32 Current can be supplied from the panel in two
voltages, i )
3,321 120 volts for general lighting and
appliances, "

3,322 240 volts for heavier equipment such as
gtoves or driers, |

. &, Agsignment - Construct a diagram of the transmission of
el}leclt‘:lric pover from the generator to an appliance in
the hone, . EE _

- | ~ 235
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1SS0 23 ~ D.C. Motors
1. Discuss circuit diagrams assigned in Lesson 22,

] L2, Review force exerted on a current carrying conductor which
was developed in Lesson 16,

3, Use a simple St, Louls motor to illustrate the actiot; of

i a simplc d.c. motor,”

| 3,1 Use permanent magnets for the field,
3 3.2 Show iznortance of position of brushes and commutator
K for mazximum motion. |

-

v - 4, BRack emf in a motokr. L
i 4.1 Since the armature is a rotating conductor in a magne-
 tic field it will have an emf induced in it, |
4.2 TFrom Lerz's law this emf must be such as to oppose
the cause of the induction so it will be in opposi-
tion to the voltage applied to the motor.
4.3 Motor- running at full speed with no load on 1t,
4.3] Back emf will nearly equal the voltage applied
to the motor.: -

4,32 There will be very little current in the motor.

L. Motor at less tham full speed,” ~
4,41 Back emf will be less than at full speed,
& 42 Voltage difference between the applied voltage
and back emf will be higher., ) :
443 More current will flow through the armature.

4,5 Motor with armature at vest,
4,51 No back emf devéloped, |
4,52 Curgent In the armature will be very high,
- 4,6 Starting @ircuit for a d.c. motoX )
4,61 A large motor has considerable inertia in its
- ‘rotore )
4.62 It will take time to have it build up speed
to the point where the back emf will keep
_ the current at a safe level. - o
4,63 The high current vhich might be drawn in start-

) ing the motor could cause the armature windings
_ to burn out, _' ) L
iy 4,64 Because of this a variable resistance 1s con-

nected into the supply circuit and is gradually
cut out as the motor gains speed and develops
. the back emf£, ' . ~

e

5, Types of d.c., motors :
5.1 Permanent magnet types | | -
5.11 Most of the small inexpensive battery operated
“motors iii toys. ' ,
5.12 Use a swall permanent magnet to.develop the
magnetic fleld around the armature.

ERIC | - 236
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6.

5,2 Electromagiet types |
) 5.21 Use a field coil or coils to develope the mag-
netic Fields around the armature,
5,22 There aze three basic types
5,221 Series, shunt and compound
5.292 The connections are the same as for the
d,c. generators discussed in Lesson 20.

Assignment - DeVelop circuit diagrams for the three types

of d.c. motors and include a starting circuit for each,

LESSON 24 - A.C. Moteors:

3.

b

Dispuss diagrams from homework assignment, |

Advantages of an a.c, motor

2.1 Fewer operating parts ) :

2.2 -Vell adapied for constant speed applications

2.3 Maybe operated on single phase or poly-phase current
sources,

-

The universal a,.,c, motor ' ‘ |
3.1 Similar in construction to a small series wound d,.c.
motor . - ) ) . :

3,2 Fleid cores are laminated.,” - -

3.3 Windings of the field and armature colls are designed
to have minimum inductance, =~ =~ -

3.4 QGenerally used in household appliances.

3.5 Sometimes used in industrial applications because of
high starting torque., = -

3.6 Speed regulation is rather poor.

The induction motor -
4,1 Most widzaly used type of a.c, motor.
4,2 Very rugged but with simple design.,
4,3 Two basic paxts
4,31 Stator of f£field coils,
4,32 Rotoxr : -
4,321 A lominated iron armature
4,322 Copper or aluiinum bars inserted into
o the armature and shorted out by a ring
‘at either end, ~ L
4.323 Conductors form a cylindrical cage often
veferred to as a "squirrel cage'.

4o . Single phase inductilon motor
4,41 The pulsating currents in the stator colls in-

duce a current in the armature,

19837
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4,42 The polarity of the field established in the
| armature is opposite that in the stator field,
4,43 Under these conditions the armature will not
turn. s )
4oh& Once the armature is started it will continue
. to run, .- )
4,45 A second set of windings is employed to cause
a rotation of the field to get the motor
~ started, ) ) |
4,06 Once in motion the starting windings are cut
out of the circuit as they are no longer needed,
4,5 Three vhase induction motox T
4.51 Three sets of stato? windings are applied at
engles of 120° to each other, : -
4,52 When three phase power is applied to the stator
" a yotating magnetic fleld is” developed,
4,53 Thes2 fields establish similar fields in the
rotor and it will rotate with the fields.,
4,54 The rotor has the tendency to follow the field,
| 4,541 It carmot keep up with the field or
there would be no induction.
4,542 The actual speed of the rotor is thus
" less than speed of the rotating field.
(Referred to as slip.) .
4,55 Once started a poly~phase motor will operate
on single phase current but like a” single
phase motor will not be able to start on
single phase current,
Synchronous moitors -
5,1 Speed of motor is independent of the load within
the capacity of the motor. '
5.2 Speed is determined by the frequency of the alter-~
-nating current applied to the motor, ‘
5.3 Basic operation is similar to that of the single
phase induction wmotor, )
5.4 Widely used in electric clocks and timing mechanisms,

Agsignment - Study for test on power distribution and
motors,
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‘Laboratory Experiments for Unit 3

- At this point in the development of the student it is
felt that exposure to commercially written laboratory activities
is a desirable experience. For certain topics in this unit
laboratory excrcises will be utilized from Physies Workbook
by Dull, iectcalfe and Williams, 1960 edition, Experiments
written for specific apparatus by the manufacturer will also

be utilized.

Experiment

#15
#16

#17
#19

#22

#23

#24 & #25

#26

Physics Workbook Experiment #53 - Magnetic Field

About a Magnet,

Physics Workbook Experiment #54 - Magnetic Field
About a Conductox,

Physics Workbook Experiment #55 - The Electromagnet
Physics Workbook Experiment #47 - Measurement of

Resigtance -~ Voltuweter-~Ammeter Metho

Physics Workbook Experiment #56 - Galvanometer
Constants -

ghﬁics Workbook Experiment #45 - Electrochemical
ells

Electrzomagnetic Induction written by Central
sclentiric Company tor the Gilley Induction Set,

Physics Workbook Experiment #58 = Electric Motor

%%

T O T S T L T R e e St

Lt THAL K TR



Name | Date submitted

Experiment 18 - OHM'S LAW

Purpose of experiment o
T. To study the relationship between the voltage spplied

to a conducter and the current through the conductor.

Apparatus :

Variable d.c. power supply, voltmeter, ammeter, four
wire wound zesistzus, two &pst ewitches and wire for making
connections.,

Diagram | GK\
\ 20
& |

Variable
D.C. Source

Procedure -
Set up the apparatus as shown in the diagram. For each
conductor four trials will be made by varying the amount of
voltage supplied to the circuit.

The voltage and current for each trial is recorded and
the voltage to current ratio calculated.

A graph is made for cach trial with the current values
plotted on the x-axis and the voltages on the y-axis.

Data: - next page.

Questions:

1. What is the shape of the graphs

?Th ng Jdo the V-1 ratios for each conductor compare with each
other?

T From The answer to #L and #2 what conclusion may be
drawn concerning the relationship between the voltage applied

to the conductor and the current through the conductor?




Trial voltage Current i V/I
(volte) (amp)
¥
T
Conductor | —
#1 F
'Y
1
/A
Conductor
#2 3 -
54.... —
1
Cond 3
onductor
i3 3 ——
% e
L
2
Conductor
#h BE
4
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Experiment #20 - SERIES AND PARALLEL CIRCUITS

Purpose of Evperiment
o study tha factor involved in series and parallel
circuits, ' a

To gain experience in uging multimeters in electrical

circuits,

Apnazatus

jariable d.c. pover supply, vacuum tube voltmeter,
volt~ohm-milliameter, three wire wound resistors, spst
switch and wire for connections.

Procedune

spporatus is set up as {1llustrated for each trial and
the requested mecasuremsnts are made. The vacuum tube volt-
merer will be used for the voltage measurements and the
proper range on the voLt~chm-miliismeter will be used for

the current readings,

Diggroms and Datas

Trial I = Series Circults
| vy “’(:_.___.“\AT
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T»ial 2 = Parallel Circuits

\ N ;4-
v //: b
Sapply e
8 L
r—"\/\f\\\/’w

Power Supply
) <

:

' Questilons:

Part 1 - Series Circuit

1. How does the total current compare with the current through
each resistaace?

T How dous the total voltase -eumpare with the voltages across

A

the individual resistances?

3.  How does the total resistance coupare with the iIndividual
~alues? .

Pert 2 ~ Parallel cizcuit : |
1. How dées tne total current compare with the current through

each resistance? -
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Projects for Industrial Prep Physics
The tests and testing devices are designed to acquaint

the student with ways in which information can be obtained
~ about these concepts and enable them to then understand what
happens in industrial testing devices,
Experience will also be gained in careful planning of
activities and comprechensive reporting of work and resﬁlts.
~ These p_ro;}eéts _wiil lend themselves well to correlation
with the areas of mat_h,‘ mechanical drawing,‘shops and English.
There ;aill bz ample opportunity for the growth and
development of the applications of scientific methods to the
solution of problems; Also a good deal of opportunity is

provided for devzloping the use of measurement in scientific

and practical applications.

A S T e A N e S AN Rl o I A S 2 o

The general nature of the projects is such as to require
the student to improvise and also to devise ways in which to ‘

obtain the deslred -information and to determine that information

s ot A RN,

which is pertiﬁent and that which is not. We feel that this

is one of the more important goals of the program,

AT RS ST A T T EN Y

Projects have been designed with some degree of complex’ity

it

so that a team approach to the project can be utilized, Several

i A T

students will have the responsibility to develop & part of the |

project and then will have to assemble and test as a group.

O HAPAIN STt R P

This interdependency will give Ffuxther insight into the indivi-

dua. '3 contribution to the whole of an industry.
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Expectad outcomes for the student

1, A working knowledge of the specific

' which he is testing.

2,
3.
be
Se
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principals or proper ties

Skill in d_esighing and developing procedures for testing.

A good understanding of the application of measuring.

Increased skill in cbservation and recording of observation.

An understanding of and ability to compose a good working

report of an assigned scientific activity.
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PROJECT - Burgtingz Strength Testing Device = Plunger Method

Ob jectives ‘
1. To develop an understanding of the principle of test-

: " ing bursting strength
2., To test the burating strength of paper, plastic film

. and metal 1roils

REY

Description .

' A one quarter inch diameter plunger (dowel) is forced
through o sheet of material wvhich is clamped between
two wooden blocks. The amount of weight needed to do
this 1s divided by the area of the plunger and record-
ed as the bursting strength of the sample.

Matexrials

(standard)
1/4"-20 2" thumb screws
1/4"-20 tee nuts (wood)
- 1/4" steel / brass washers

. (other) ,
upper clamp 3" x 3" x 1" hardwood
lower clamp 3" x 3" x 1" hardwood
platform 1/4" plywood 1 1/2" x 1 1/2"
plunger 1/4" dowel x 1 3/ " long

e
H

B
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BURSTING TEST DEVICE
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PROJECT - Hardness of Metals - Rockwell Type Testing

Ob jectives :
1. Develop an understanding of the nature of the Rock-
well Hardnecs Tests , : -
2, To test the hardness of various types of metals found
in the metal shop :
3, Devise a hardness scale for the metals tested

Descrintion and Procedure

The Rockwell Test involves the degree of lmpression
o hardened steel ball will make in the surface of a metal
plate under a Iixed amount of pressure.

The spparaius c(nsists of two square metal plates
spaced one haifl inch apart by two narrow rectangular spa-
cer bars which are secured in position by nuts and bolts,
The upper plate is tapped to receive a one half inch bolt,
The threaded end of the bolt 1s counterdrilled to receive
a ball bearing and a length of drill rod with a diamond
point ground on the tip that protrudes and makes the im-
prension in the samples, '

When testing, this device is clamped in a metal vise-
- (vise jaws engage the lower plate). A metal sample is pla-
ced in between the plates and the bolt is tightened down
onto the block with a torque wrench to a selected amount
of force (torque). The bolt 1is then loosened, and the
sample removed - the diameter of the impression made by
the diamond point 1s measured with a microscope equiped
with a measuring reticle., Various metals are so tested
and the diameters of the impressions recorded, From these
dismetors ¢ hardness scale can be devised

Materials - '
(standard)

- 1/2"-13 2 1 1/2" Amer, Std, hex bolt

- 3/8".16 x 1 1/2" Amer., Std, hex bolt

- 3/8" washers .
- 1/2" washer '
- 1/8"¢ = 3/4" long drill rod

(other)

1
4
Iy
1
1

2 - steel plates 3" x 3" x 1/2"
2 - spacer blocks 3" x 3/4" % 1/2" steel / alum stock

kol
212




AS SELIBLY

<52

™3
s
W

spacers

- F SR OO 1+

SR RN R S R R e e




e e m e A e s e S s s - —rmmn e < - arimermateT TN

SRR R R e I T IR e VT AT P TSI ummwwowﬁxyhxmq‘ﬁw\) R

l
|4,! \
\

A
n— -

zfl|
I\
\\ r'd

ROCKWELL TESITER

\
)

- - -

s
L~

W)

-n—-‘—-_.ﬂ_.“-—-—.—-

l
] olw| 7
T
Birgs
A3

e @ et =
oty
- o————

—

/.—Il_l .Q \\ .-!I...

| 7 /| m
] ® H ,
= AN | L1 y o
iuxn//////////, A | 1] _ ;

D - amracms o menfe = o = e
@ toms s 0 aeofs @ wedew 0 o

|
s ISSN N/ 2L

s x\\l///"
|
NN\ N




| ' ,
/4 SI704 2-11¥0 %3

THYT VL

9

Le

~-_J

215294




STIOH #- THYT IWL 3

dd QNOWYIO \s Z x God TIg 2 y
- | elw| ~ | _
| | Iﬂl.@ ) 4 .mwf\
_ o
|~ 71vg 13ALS 7
@ = LA PR .
m | S T iz N | r@
P 2 ) ;N \
\ — VLN -
PSS
=" “vzowe-F
_.. _ _4_ | i : » _ T
, ._ "_ T | .m
. Ly s
1709 X34 a8 winy X1
H
o=




- —— . ——— . mm et ce d s mae o e M -

PROJECT -~ Hordness of metal - Shore Sclepscope Type Testing

Ob jectives .
~I,—Develop an understanding of the nature of the Shore

Scleroscope Hardness Test.

2, To test the hardness of various types of metal found
in the metul shop

3, Devise a hardness scale for the metal tested

Description and Procedure
The onoro Sclcroscope Test involves the helght to

which a emall ball will bounce off the surface being tested.
he apparatus consists of a base upon which the sample

will be placed, behind the drop area is fastened a sheet

of praph paper to indicate the height of the bounce and a

small grooved platform fron which to release the ball
Several drops are made nn the surface of the sample

' and tho height of the bounce recorded for each trlal,
The average helight 1s thon determined and this can be com-
pared with results from other samples

) Materlals
. - base 6" x 6" 3/%" pine _

" 1 - vertical plate 3/8" plywood 6" x 12"
, L - 1/4" ID glass tubes, assorted lengths

1 - platform 1 1/4" x 1 1/4" x 1/2" wood / support angle
\ 1 - graph paper
: } -~ paper cl.ps

1l - 1/8)" ball tearing

b - 1" x 1" samples
! 1 - 11" length of flat stock 1/8" x 1/2" steel
) 1 - Adnico magnet, snall

== 1/2" # L4 Fil wood screws

} ERIC 217




1/8 x 1/2 flat stock

= .
Sliding
Platform

3/8 pljywood back
e \/ "‘
S ‘ ‘i

Magnet imbedded into
the platform —

Graph paper placed
on vertical back
. behind the tube —

BEEET

3/1;6}31:1?6133%

) | SHORE' SCLEROSCOPE "TYPE TESTING
Hardmness
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PROJFCT - Shear Strenzth Testing Device

Ob jectives: .« s
<170 develop an understanding of one process of shear

testing
2, To test the shear strength of various samples of woods

and plsastics

Description
A Tive pound brass pendulum is released and allowed

to swing down and strike the sample which is clomped at

the base of the pendulum'!'s swing. The measure of the shear
strength will be recorded by the height to which the pen-
dulum swings after shcearing the sample

Materlals

(standard harduwnre)

3/8"-16 x L4 1/2" shouldered thuwub screws
- 3/8"-16 thumb nuts

- 3/8"-16 x 36" threaded steck

- 3/8"-16 American standard hex nuts

- 3/8" steel / brass washers

- 3/8" spring lock washers

- 3/8%-16 x 3 1/2" TH machine screws

N
1

L ; x

3/8"-16 Tee nuts (wood)
#10-3/," FH wood screws
#10-1 1/2" FH wood screws
(Other materials)
clamp body 3 5/8" x 6" x 2" hardwood
clamp faces 1/8" steel plate 2" x 6"
Forword clamp fece 1/L4% steel plate 2" x "
pendulum weight 3"E& brass x 2 3/8"
pendulum axle 3 Lf" ¢ aluminum x 6"
redinl scale 1/4" plywood 18" x 18"
radial scale support 30 1/8" x 2" x 1" pine
base 35" x 6" x S/4" hardwood
axle supports 10 1/8" x 3" x 1" hardwood

MR EFDE OWEFDOM N
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SHEAR STRENGTH TESTING DEVICE
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MATERIALS

3 5/8" x 6 x 2 hardwood
1/8 steel plate 2" x 6"
1/% steel plate 2" x L"
3/8 x L} 1/2 thumb screws
3/8 thumb nuts

3/0 Amer, Std. washers
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PROJECT ~ Tensils strength of materials 3

Objectives

1.
2e

Develop an understanding of the nature of tenslle strength

testing
Test the tensile strength of varlious types of paper,

plastic films and metal foils N .

Description and procecdure

[Wo clamps vo nold the opposite ends of the test sample
ere needed. One clamp is fized to the hoozontal sup-
poriting frame. The clamp at the othek end has a hole

into which the spring scale is located. A threaded axle

mounted in the frome draws the scale away from the op-
posite side thereby placirg u tensile stress on the
somple material. The force required to break the mater-
31al is recored on the scale via a sliding magnet. The
tensile strength of the sample 1s found by dividing the
cross sectional area of the somple into the force needed
to break the sample

Materials - (standsrd)

Quantity Description

1. 3/8-16 bell.erank machine handle

1,--3/8-16 steel swivel eyc nut / steel eye nut
2. 3/8-16 American standard hex nut

5. 3/8 American standard steel / brass washers
3/8-16 x 8" steel stock

4. 3/16-2) x 1/2 collar screws

ho 3/16-2} wing nuts

he 3/16 washers

1. 1 3/I #10 F,H. wood scrcws

Materials - (other)

2. 3 3/8 x 2 x 3/4 hardwood
2. 31 x 2 = 3/i4 hardwood

4o 1/8 aluninum plate 1 x 2
1., 1/8 ¢ x 2 3/4 steel rod

263
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PROJECT. - Electricel Conductivity of Liquids

Ob jectives
R o measure the conductivity of various liquids

2.

Descri
Deseripbicn

To develop an appreciation of the safety factors
involved in working with electrical equipment

tion

The apparatus consists of'a circuit board enabling

the insertion of electrodes into various liguids and
measuring the current flowing through the solution.

Various liquids are tested, noting the current

through and voltage across the solution. A light
bulb is also used to give additional visual indica-

tions of the reaction,

Materials

Tbase 12" z 9 3/4" x 1/2" wood. Plywood ete.

O R O

standard porcelene lampsocket ( surface mount )
60 watt bulb (clear)

SPST knife switch

binding poats

250 ML jar

cover 1/8" masonite (exterior) 4" x L"

1/8" dia, copper rod

A.C. voltmeter

A.C, ammeter

A.,C, male plug

227 266
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PROJECT - Fuse Load Capacity Apparatus

ooj

r:ctives .
1, CGompare and contrast older conventional fuse boxes

and the newer circuit breaker type boxes
2, There is a correlation between totai ampere rating
of the service and the number of circuits that
may be provided therein, 1,e. 100 ama. = 8 oircuits,
3, When a circult becomes overloaded, hy?
i, Safety ractors

Descriptio:

T{s materials indicated for this project provide
you with all the components of a simple eircult, The
apparatusoonsists of a base board which mounts an
eleotrical line (circuit). The following components
are hooked up in series along this #18 lampcord line:
buss bar(electrical outlet capable of receiving many
plugs at one time), A.C. ammeter; porcelene lamp
bage with a reset type fuse and one knife switch, Upon
introducing an appliance to the buss bar one can check
amps. being drawn off the 15 amp. circuit and so on
unt4l the fuse blows, Check the results of a penny
backed fuse on an overloaded fuse; be sure to follow
the instructor'!s direction carefully and observe all
safety procedurocs.

Materials

8% or 10" buss bar

A.C, ammeter

Porcelene lamp base (surface mount)
15 amp. reset type fuse

20 amp., reset type fuse

30 amp. reset type fuse

knife switch

four foot length of # 18 lamp cord
vase 5/8" plywood 16" x 8"

HEFRHHR
NEEERREEEE
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FUSE LOAD CAPACITY APPARATUS

% T0 110V, A.C. OUTLET

base >

x 8" x 5/8" ply

Porcelene ® Lampcord

lenp base

P

Roset type fuse
(15 amp.)
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PROJECT - Insulating Value of Tapes

Ob jectives
T, To measure the insulating value (ability) of
various types of tape ’
2. To develop an understanding of transformer op-
eration : N
3. To develop an apprecistion for safety precautions
in working with high voltages

Pesgcripticn
The apparatus consists of a high voltage trans-

‘former with about an 8000 volt secondary. A testing
arrangement which enables a varying of the distance
between the electrodes and a means of controlling
the input voltage to the transformer,

The electrocdes consist of a rovable copper plate
The sample to be tested. 1s fixed to the copper tube
and the metal plate is moved towa.'dA the tube until
an arc occurs

Materials
- base 1/2" plywood L' x 6"
- copper plate 2" x 1 1/2" x 1/16"
1" copper tubing 2" long
4" section of ruler
terminal posts - binding type
guides 3" x 3/4" x 3/4" with 1/4" rabbet along axis
plate block 2" x 1" x 1"
tube block 2" x 1" x 1 1/4
g/h." #8 FH wood sereuws
~32 x 1 1/4" machine screws
8-32 wing nuts

DR NN
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INSULATING VALUE OF NON CONDUCTIVE MATERIALS

To transformer

1" cupper
tubing x 2"

L
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x@ copper .
plate 2% x 1 1/2%%
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Project ~ From Sun to Sound
A science. kit developed by Bell Telephone Laboratories

for use by high school students. This kit will provide some
basic cxperience in alectrical circuitry and construction of
components for an eloctric circuit,

Project = Solar Vnerey a sclence kit developed by Bell Telephone
Laboratories., This is an involved activity where the group
will have to construct a simple high temperature furnace and

make their own solar celle,
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Industrial Prep Eunglish - Junior Year

The L=sgires and Needs of Studonts i8 the Number One

-

ey e e M
Consideration ror Sny Currxiculum Change.

The past two years in Industrial Prep English has
shown that a curriculum that does not specifically take
{nto account the desires and needs of the students for
whem it 13 intended, cannot be cuccessful, It is
evident that students in this course learn only when

. they see the need and feel a desire for learning.

The Industrial Prep English curriculum in the Junior
! vear attempts to start from this point and establishes
a program built around the student,

The purpose is nct to £it the student into a
desired mold, but rathex to enable each boy to develop
his own abilities and interests as he sees £it within
the broad framework of an English course. Instead of
attempting to change the boy, the philosophy is to
revige the curriculum and gchool environment so that
the student may naturally develop and take his proper
place in the world,

Though doubts may be cast as to tha reality of

gsuch a program, & journey most commence with one step

and this English Curriculum is that initial step.

©

| ERIC

Aruitoxt provided by Eic:
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Jhe_Autemobile and Televicion Set . Probahly Teach the
"Student flore Lian the Scihool Teachsar

In the preceding year it was clearly recognized
that the number one interest of the Industrial Prep boys
was carc. Because of this fondness the teaching of'any
number of traditional concepts, even with an excelion
and stimulating teacher, made little or no conceivable
ilmpression because the students simply did not wish
to leorn that which they couldnot see as useful, Con-
sequently a curriculum that wishes to be successful
must take this car-mania into consideration.

A significant observed point was that aé the boys
matured their interest in the automobile industry as a
means of earning a living waned. As the boys approached
seventeen their major interest in life no longer was
cars though thei: desire for an automobile increased.
The car was no longer desired for itself, but as a
symbol of independence, power, and sex.

Bascd on these drives the boys took after school
jobs to earn enough money to buy and support their cars
and this opened any number of ancillary fields which
fhe curriculum planner toolk advantage of, i.e. taxation,
installrment buying, insurance, future jobs and laws,

Another interest of the boys was television, This
was not the television that their teachers watched, but |
the shows that many adults would term foolish., Television
was a favorite pastime for the boys because it was free,
near, convenient aad a "cool medium," They watched -

it not to be motivated, challenged or inspired, but to

relax, dream and be amused,

2275
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The Content and Concern of Dnglish Remains the Same,
But tine Appreacn DiLicrs.

Because of the preceding observations the purpose
of the Industricl Prep English program has not neces-
sarily changed from last year. The avowed purpose
remains to teach Industrial Frep students how to read,
write, speak, listen and ﬁhink with as ixh discernment
and discrimination as possible, so that thay will be
able to adaquately function in society,

What is changed from last year is the approach
to achieving these goals. Origirally it was thought
' that the broad eight areas of English, reading, litera-
ture, and comporition, mass media, critical thinking,
speech, listening and linguistics, would eppeal to the
student given an intelligent, interesting teacher who
chose appropriate illustrations from each area.

In nost cases the program proved successful, Basical-
ly the boys were willing to respohd 1f the particular
area under discussion was one that they felt filled a
present active need, i.e. reading the help wanted ads
& evaluating car advertisements,

Céhsequencly the current approach is to use the
content of the elght areas as a guide, and to search
for unit topics for the students that‘willz
1, take into consideration their interests
2, fulfill their present and future needs
3. be sufficlently pragmatic to them
4, place more of a physical burden on the individual
5. broaden their horizons
6. continue to act as a forum for divergent points of view

3 %76
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9. correlate moterial with the rest of the Industrial

Prep program

'8, keep the philcsophy of the Industrial Prep program in

mind

In cach of the units, some of the eight areas of

the Hackensack High School English Curriculum are

' present, and in the complete Junior Year program all

of the eight areas are included.

A Unit Approach is Suggested

The Junior Year is divided into five units which will
provide sufficient material for the academic year.
Potentially the most far reaching unit is the
one on Work Preparation, Here the boys will not only
resd about future jobs and hear speeches from the work
fiéld, but they will correspond with people requesting

information, go outside the school to interview people

and eventually cpend one day "on-the-job'" in the field

of their choice.

Since the students spend much time with thelr
téevision sets, the unit on Television provides for
an analysis of the wmedium congidering its effects on
people, viewing it for more enjoyment and understanding

and finally establishing criteria for evaluating shows,

- The practical part of this unit will be the preparation

of a television commercial by the students.

In another unit an attempt is made to correlate

English and Physics based upon the Physics Testing Project.,

The English contribution to this unit will be to have

students explain their projects in written and oral work

4, Ree




and to relate them actually to industry, To do this
means that the boys will search for companies that use
their models for actual testing procedures. Finally
the boys will visit the companies and see the practical
applicotion to their project.

The Economics unit is an extention of the curious
attention that students show in a study of the stock
market in the Sophomore Year, For the Juniorx Yeaf
the topic of consumer credit revolves around the boys'
deslres to buy cars. This unit will correlate with
the mathematics class where the computations involved

in consumer credit will be taught while the English

teachor presents such elements as car selecting, and
arranging for and mainteining payments,
Finally a unit that takes advantage of the cure
rent issues of' prejudice will round out the year,
The boys, many of whom are Negro, will explore the realicstie
situation of prejudice through li_terature, psychology
and practical experience, The classroom will provide
a sounding board for the boys on many of today's
récial lasues,
These units osre an attempt to furthe: improve the
teaching of English for non~college bound students and
to establish a practical Xndustrial Prep Curriculum in
Hackensack High School, Just as more insight was
gained by the practical application of this curriculum.
in the Sophomore Yéar, s0 it is expected that increased
knowledge will be gained as a result of applying this . ‘
curriculum to the Junloxr Yesr. | | -
, | | 278
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Juniox Year

Industrial Prep English
Unit One

Work Preparation

Self~Awareness Exploration (Guidance=iot in this section)
Scheme for Occupational Analysis

Library Research

Letter Writing

Interviews

Evaluation of Schools

Automation

Literature

Projects
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Scheine For Cccupational Analysis

Information

Sources

1. Libraries

2, Coupanies

3, Unions

4, State Employment Agencies

Bibliography

1, Nawa of Pamphllct or Book,' Author or Editor, Copyright

or printing date, Publisher, City, State,

Requiraments of the Job.

Entrance and Advancement

1, Unions

2, Licenses

3, Tests

4, Discrimination

Personality Necessary or Essential For Success

1. Introvert-=Extrovert
2, Indoorsman~Outdoorsman
3, Group~Solitary Setting

Preparation necessary and where it may be obtained,

1, Schooling -
2, Apprenticeship

Abilities necessary or essential for Success

1. Manual Skill
2. Reading Ability
3, Blueprint Reading

Deinands and Rewards of the Work Environmant

Physiological Demands of the Job
1, Bodily Mo,véments and Strain
2, Use of Tools

3. Noise

Physiological Rewards of the Job

1. Improvement of Physical Condition

8281




c.

F.

G.

2, Sharper Reflexes
3. Better Health

Psychologial Demands of tie Job.
1. Pressures

2. Mental Effort

3. Deadlines

Psycholozical Rewards of the job.

l., Sutisfaction
2. Pride

Compensation

1. Range of Pay~hour, day, weak, month, year,

2. Amount of tim2> before top money is reached

3. PFringe Benefits

Working Conditions

l. Eezlth Rooms

2, Recreation

3+ Physicsl Layout of Building

4, Spacial miforxms Raquired

Advantages and Disadvantages of working in the field,

IV, People in £z Finld

A,

B,

Backgi’ou'ad

'l. Amount of Education

2, Age Brackat

3. Ethnical Backgxound
Acsoclation of Workera
Lo Labor Union

2, Credit Unions

. 3, Socisl Context

V. Outlook

A,

Distributlen of Workaers by Number and Geography
1, Coempany |
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2, Region

3, United States

4, Werld
B, Future trends in employment in the field
C. Related fields for the future.
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1,

The Library -

Finding Book

A,

B,

C.

Dewey Decimal System

b,
5,
6.
7.
8.
9.

10.

000-099-General Works-Encyclopedias-periodicals
100--199-Philosophy-psychology=-ethics~logic

200-299-Religion=Bible-Churches-Chuxrch history-
mythology

300-399-So0cial Science-Economics~law-government
400-499- Linguistics=Dictionaries-grammars
500-599-Pure Science-Mathematics-Chemistry-Physics.
600-699-Applied Science-Medicine-Aviation-Business.,
700-.799-Arts and Recreation-Sculpture-painting-music.,
800~899-Literature-Novels-plays-aessays.
900~9%99-History=-Geography-Travel

600-699~ Applied Sciences

1.
2,
3.
b,
5.
6.
-
8.
9,

610~-Medicine
620-Engineering
630~-Agriculture

640-Home Economics
650~Business
660-Industrial Chemistry
670-Manufactures
680-Mechanic Trades
690-Building

Industrial Chemistry

1.
2,
3.

666 Ceramic Technology
667 Cleaning or Dyeing

668 Other Organic Products

Ho84
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4, 669 Metallurgy

Fiction

1. Marked F

2. Alphabeticaihy- Authors.

3., Books by same authors are then 1isted alphabetical
order .

Biography

1. Listed by letter "B'" or 92

2. Collective Blographies 920

., 285
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Exerclses~A, Pick the Dewey System Subject Heads for the follow-

B.

ing . books.

1, Boris Sokoloff- Miracle Drugs

2, Frank Magruder~ American Governument

3, Selig Hecht~ Explaining the Atom

4, Will Durant- The Story of Philosophy

5. Thor Heyerdahle Kon=-Tiki

6. Florence Fitch- One God-The Ways we Worship Him
7. Lucile Marshall~ Photography for Teen-agers

8, Wilfred Funk- Word Origins and their Romantic -
. Stories

9, Charles Lamb- Essays of Elia
10, World Book Encyclopedia
Somatimes Non-Fiction books do not give a clear

indication of what they are, Decide which choice
accurately describes each book.,

1. 13 Against Odds- 920 (a) hazards of mountain

climbing
gbg collective bilography of Negroes
c) teamwork in rowling

b) personal letters of T.R,

2, 26 Letters=411 gai model busineés letters
c) the story of the alphabet

b} exercising for reducing

3., Tun with Figures {az Math problems
¢) modeling as a hobby

4, Green Pastures 812 (a) a glay'
b) a biography of Louis Pasteur
¢c) soil conservation

5. Rameses to Rockefeller 720.9 (a)a collective biography
: of outstanding people

- in many £lelds

(b) the story of arch-
Ltecture

(c) a one volume World
History.
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II, The Card Catalogue~Tells student where the book is located
in the library shelves.

A, 3 types of card
1, Title
2, Subject
3. Author

B, Cross Reference

I 1. "See'"- means library lists books under different
] subject,
L

2, "See Also'- Add:?.tional Matexrial listed under
another subject,

: III. Reference Books~ they ansver Specific questions i.e.

vy J

Who is the World Champion discus thrower?

Did Mra., O'Leary's cow start the Chicago fire?
What is the legal voting age in Nebraska?

What is required for a fireman's license in N, J,

A, Encyclopedias~ Almost any subject-contains general
information-uritten by experts,

l. Britaunica

2, Collier's Encyclopedia

} 3. Encyclopedia Amsricana

4., Comptons's Pictured Encyclopedia (high school)
5. World Book Encyclopedia (high school)

B, Biography
1. Dictionary of Americen Biography (Dead Americans)
2, Dictionafy of National Biography (Dead English)
3. Who's Who (English)
4.. Who's Who in America

: £
5. Webster's Biographical Dictionary
(All nations, all timas)

—— e ot
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C. Yearbooks- Facts- Sports records~ Award Winners-
important dates.,

1, ‘Wo:ld Almaﬁac

2, Information Please Almanac,

D. Atlases~ Geography
1. Goode's World Atlas
2, Rand McNally- Cosmopolitan World Atlas
3. lammand's Library World Atlas

E. Quotations
1. Bartlett's Familiar Quotations (Listed by author)

‘ 2, Stevenson's Home Book of Quotations (listed by
' subject)

F, Occupaticnal

1, Occupational Outlos!: Handbook-U.S, Bureau of -
Labor Statistics, '

2., Job Guide for Young Workers-U,S, Employment -
Sexrvice |

3. Career Index~ Chronicle Guidanca Publications

4. Ulrich's Pericdicals Dictionary-edited by Granes
(fechnical JScurnals)

G. Vertical File- Curient toples-pamphlets~newselippings

" I1I. Magazines~ Reader's Guide to Periodical Litevature

) O'Brien, Robert

. How you can ket on the weather and‘win more often
———"""Reud Digest £5:125-8 Jo '66 ’ '
| What's so diifearent about CB antenaas?
Pop Elect 24:44-6)L My '66

e Qo upations |
Boom in jobs Zor 1966 graduates, U.S, News
60:123 Je 13 '66 -

- See Also
Alrlines~ Braployesas

——d

v ,EC

Full Tt Provided by ERIC.
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Education in America: ( by P, Woodring- J. Lass
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Window on the World
791 .45
C Coombs, Charles I,

Windows on the World; the story
of television production;
World Pub, 1965
125 p. illus,

7_9é~45 ‘Coombs, Charles I,

Window on the World; the
A . gtory of television production;

World Pub, 1965
125 p. illus,

. P O

| Television: Production end Direction
791. .45
C Coombs, Charles I.

- Window on the World; the storyi.
of television production; '

World Pub, 1965
125 p. illus.

.3

Full Tt Provided by ERIC.




Letter Writing

i. Foim
A, Heading

B. Inside Address
C. Saluta tion

D, Body

E. Closing

i e T e e
LA AT AP R
T B R

F, Signature
I1, Letter of Request

A, Request Information i.e, Who? What? Where? When? Why!?
How Many?

B, Supply Accurate Information-i.e. date, time address? title?

C. Reasonableness
1. Investigate your information

2. Know enough to be specific .
3. The man you are corresponding with knows his fiéld.
D, Be Courteous
E. Be Brief
III. Letter of thanks
A, Be prompt
B. State thanks

C. Show how the courtecy of the man will be beneficial
to you.

SN A B S R A T S R T Bt PR 4R R A N b L BT e B BRI O B R i, o R ey

1 D. Be sincere

Full Tt Provided by ERIC.
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352 Hackens\ck{Avenu§
Hagkep_s__qggz%i'@ew Tsey 07601

september 30, 1967) M

M{y, A/‘«acz.

Mr, Carl Jones <
Hackensack High School

Pirst and Beech Streets
Hackansack, New Jersey 07601

{_Dear Mr. Jones§) ~ —

nem= This 1s a standard letter style which you may
use for any business letter. Note that it is well-
balanced and neat. Some of the areas that students
have trouble with ere pointed out, s

or request, Just as a poor picture of yourself in

the school yearbook will make a bad impressioa on
Feople, so to a poor letter submittad to a progpzc- $
“tive employer will not make a8 very satisfactcry
impression, It is really very simple to write a " .-
good letter if you know how, - f-%a,

o o Capeto-l 4
W’m@”' ‘4/7 5%7 {@lncerely(yo’ﬁm" eanalld Zi72

S TP

M oratire o, GFIGUL G, A

mey have of you is with your letter ox applicstion §\

§ W Many times the first picture a futurz employer

oseph Smith
Instructor

rrERget

|
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Interview

I. Arrangements for Interview
A, Have 1 sufficient background to c\onduct' the interview?
B, Is the topic worthwhile?
C. Is the topic stated clearly?
D. What specific information do I seek?

II. Questioning

A, Preparation

-

. Prepare as many questions as possible,
Organize the questions into major topics.

2,
3, Pick the more important questions as your interview
questions.

B. Questioning ProcazGure
1. Require more than a "yes" or '"mo'".
a. Wrong--'"Is a college education necessary?"
b. Right--"What amount of educatica 1s necessary
in order to qualify for the field?"
2. Have the interview go into detail-(Avoid Silence)
€. Wrong-="Oh, you say it is naceecary to go to
a technical school®™
b, 2ight~--"If I go to a tachnival zchool, what
. specific coursed should 1 take?"

3. Ac

~

single questions,

a. Weong~~'"When, Where and how does a person
entoy this field?" |
b, Right--"How does one enter this fleld?"

4, Get an Opinion--Do not give one.

a. Wrong--"'Sirce the best paying jobs are on the
easi cosst, shouldn't a boy look for
~ a job on the east coast?"
Righc--n'm:,ai?"is the best Reglon to £ind a
: Jo o

b,

>

5, Make sufe queations are pertinent-Stick to the
Topic. - '

a. Wrong-=-'Mr. Bell, do you think Backensack
| has a good school system?"

| 20293, |
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b. Right--Stick to questions concerning the
: interview.

6. Prop::iety
a. Wrong~-"Mr, Bell, how old are you?" .
b. Right--'"Is the fleld different now than from
the time you first entexed it,"
IX1I., Note Taking
A, Write all questions on 3x5 index cards,

B, Write answers to questions immedistely on index cards,

IV. Conducting Interview
A. Know your questions
o B, Be businesslike
C. Do net ruch
D. Let the interviewsr do the talking
E. Listen to the interviewer
‘ F. Stay flexible
G, Stay on topic
H, Take Notes

1. Cl]?eck your notes with interviewer if something is un-
cleer.

V. Tact

A, If the snswers are vague have the interviewee restate
his answer. :

a.. Wrong "You did not answer my question,"
b. Right "I'm sorry I do not understand,"

B, T:j:.y to keep to the topic by using transitional ques-
tions, o

a. Wrong-'"Yes, I would like to talk about our foot~
~ ball team's prospects, but could we get
~ back to the topic?" »
- b. Right-"Do you place any particuler value in a boy
i . wg.lo gﬂrticipates in extra-curricular activi-
ties? : . .

.j Q . . 4
!] ‘ - 2% <3 '
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Vi. Post Interviecw Procedure

A, Organize your irifonnation immediately after your
interview,

B. Write a Thank-you note to interviewza,

3 &=

C. Prepare your report to the cless.

VIiI. Grooming, _
A. Wear a suit or sport jacket, white shirt and tie.

B, Make sure clothes are cleaned and pressed,

3 3 &3

C. Have a well-groomed hair-cut,

D. Have shined shoes,

1
.. 4

fante | ,295
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A,
B,
C.
. D,
A,

B,

c.

D,
E,
F.

Costs

F.

G.

H.,
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School Evaluation

School Administration

What kind of school is it? i.e. Technical, Business,
or Juntior College.

Who administers the school? 1i.e, State, City, a
private corporation, or a religious order,

Is the school accreditad by the State?

Has the school issued a catalogue? Take ona,

TFacilities

Where is the school locatcd? i.e, State, City? What
part of the city,

What did you notice sbout the building or buildings?
i.e. Layout of building, number of floors, laboratories,

~classes,

What kind of furnituve does the schcol have in each
classroom?

What kind of lighting fixtuces in the school?
Does the school have a library?

Is the school in a state of cleanliness?

What is the tuition per school year?

What is the cost of the school per basic unit of iastruc-
tion?

- Are there any school dormitories?

If so, what is the cost of Room and Board per school
year? .

If the school is a commutor school, is there a cafzteria
avai.].able in the school?

1s the school easy to reach by transportation? Public,
Private Tx *ansporta tion,

If so, what 1is the cost of trangsportation from yous
house?

Is any "mancial assistance offered to the student by

“the schoo] ?

23296
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IV, Entrance

A, What ave the entrance requirements? i.e. High Sckool
Diploz2, Tests, College Boards.

B, .When my a ztudent enter a school to begin instruction?

V. Students

”. ; “’ n — “!

A, Fow many students are registered for courses?

B, What is the make-up of the student body? i.e. Male-
Female, Youngzg-Old.

C. Whexre do they live?.
| | D. How do they dress?
' E, Are there any social activities available fox students? ‘
VI, Program of Study | :

1 A, What Prog~ams of Study are offered? 1.,e. Electronics ‘
’ Technologz’, Chemical Technology, Data Processing. ’
B. Wii:hin your Program of Study what are some of the

courses offered to you? i.e. In Chemical Technology-
" some of the courses may be General Chemistry, Quantita- :
tive Analysis, Organic Chemistry, Geometry. o
C. How long is the training program? :?

VII. Classes

A, How long is class in session for one period?
B. How meny sessions a uweek do the classes meet?
C. How many weeks in the academic year?
D. What are class sizes? |
| VIIL, Staff
A, Vhat type* of teacher in the school? i.e. Male, Female,
- 0ld, Young. :
B, What are the Educational and Work backgrounds of the
teachers? _ - | - i,
C. Are the teachers certified by the State? ’
IX. Placemant - S S a
A, Does the school atfrempt to place its graduates upon A
] graduation? | T | - 7
’ Be Dogg the school say it will guarantee its graduates a :
) jo . o ) . ' ' v N
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Automation

I. Definition
A, PYroduction Systen

Uses hydralic, pneumatic, mechanical, electronic
or othar m:lat:ed equipment

Regulates, Shortens and Coordinates Production

Exemples of Automation Devices
1. . treasniissions in cars
thermostats for furnaces
. Street lighting
electricity
ailoying of metals
chamis=l synthesis

II, Need for Automation
A, Massive increase of U.S. population
B. Increased _p-:oduction to meet popular demand
C. Maintairing and improving standard of living
D. Space Program |
111, Computers-
A, Speed-7,000 computations per second

B. Third Generation
1. Mark I
2, Eniac-30 tons~1500 square feet of space
3. Twmansistors = 1958
4. Not human but extends human capabilities

What computer does

1. Caluclates

2, Shoulders work assignments
3. Monitors complex processes
4. Prints material

What a computer cannot do
1. It must have instructions from humans before it

can function..
2., Men must draw inferences from information given |
by computer; the couputer cannot reason independent-

ly.
IV, Industrial Work |
A, Employment

1. Beecause of the many veriabies involved, can the
influence of automation on employment be adequate-

1y Judg,ed?

s B9
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Has it changed skills needed in labor market?
Are jobs less meaningful? : :
Are workers less responsible?

Are results less personally rewarding for a
skilled craftsman? for an unskilled laborer?
Do weriers become obsolete?

Iz tke human brain devalued?

o e eee g o ooy —— e
e

™

B. Industry - .
1. Alternative is absolescence
2. New products ‘
3. Adzptations of new techniques to traditiomal

products
4, Adaptations of new materials to traditional
products., .
C. Fields of the Future ' . ;

D. Literary Pieces With Work & Automation Theme

1. R.V.R. by Karl Caprek _

2. Ttories.for Youth- ed, A.H, Lass & Arnold Horowitz
a. Wrong Guy by William B. Mahoney |
b. _ﬁ‘ual'it bg' John Galsworthy ;
C. e Po a Vieed by Forrest Rosaire

26 299 |
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A fine book for students is Stories for Youth, edited
by A.H. lass & Arnold Horowitz, McGraw-Hill Book Company,
Inc, N.Y., N.Y,

Here is an exswpile of what discussion questions Quality
can provide,

EEBPENR N e 0 e S
~ SN e

1. Why is the attitude of Gegﬂer towards his work unusual?
2. What type of workers take pride in their workmanship?

3. How is Gegsler different from the average factory worker?
4., Why doesn't eVeryone have pride in his work?

5. Can men like Gesder succeed in today's society?

A i R AT AR L L B s e S £l G SR TN e (L

6. Why didn't more people purchase shoes from Gessler?

s WEA

7. Would you have purchased your shoes there?

8. Should Gessler have covered hils standards of workmanship? §
p

9. What is success? g
10, Was Gessler successful? %
3

11. Do you adnmire him? 3
12, 1f Gessler had a wife and two children would he have had é
a different outlook on life? A

13, 1I1s mass productlon a desireable characteristic of modern - §'
soclety? :

14. What are some advantages and disadvantages of mass'production? é
15. What will make an assembly line worker produce superior | %
- quality? s
16, The U.S, Department of Labor reports 335, OOO jobs go out , 5
of existence everyday, what happens to the nen 1n theap g
jobs? | | | | I

17. Even though 35, 000 jobs go out of existence everyday , o g

more than that are created by new induscries. Who
fille there new jobs? )

Aruitoxt provided by Eic:
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" How is Flick like Pearl Ave?

Flick Webb
by John Updike

. Pearl Avenue runs past the high~-school lot,
Bends with the trolley tracks, and stops, cut off
Before it has a chance to go two blocks,
At Colonel McComsky Plaza. Barth's Garage
18 on the corner facing west, and there,

Most -days, you'll find Flick Webb, who helps Barth out.

Flick stands tall among the idiot pumps=<
Five on a side, the old Bubble~head style,
Theilr rubber elbows hanging loose and low.
One's nostrils are two S's, and his eyes
An E and 0, And one is squat, without

A head at all--more of a football type.

Once, Flick played for the'high-school team, the Wizards.

He was good-in fact, the best. In ‘46

He bucketed three hundred ninety points,
A comnty record still., The ball loved Flick.
- I saw him rack up thirty-eight or forty
In one home geme, His hands were like wild birds.

He never learned & trade; he just sells gas,
Checke oil, and changes fiats, Once in a while
As a gag he dribbles an inner tube,
But most of us remember anyway. :

 His hands are fine and nervous on the lug wrench.
It mokes no difference to the lug wrench, though.

Off work, he hands around Mae's luncheonette.,
Grease~-gray and kind of coiled, he plays pinball,
Sips lemon cokes and smokes those thin cigars,
Flick seldom says a wort to Mae, just sits and nods
Beyond her face toward bright applaudicg tiers

Of Necco Wafers, Niba, and Juju Beads.
What is Flick's job at the time of the poem?

What sport did Flick play in school?
‘What does the word "Flick" suggest? the word Webb?

To what does the poem compare or contrast Flick?

 What does the foiiowing line of the ?dem'meant--
- s

"One's nostrils are two S
~An E and O, |

, & his eyes

‘How bas, Fiick uged hio skills & educatibn 81n¢e high school?‘

What. kind of life lays ahead for Flick Webb?
‘What does Flick Webb think about himself?

- What ideas'does thé.poet try to evoke from"the reader?

28 301
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Possible Student Projects for Work-Preparation Unit
I, Oral
A, Group Interviews

1. Students interview a school administrator or
teacher on some phase of school lifa,:

2, Students interview a man who works in industry.

3. Students interview a parscn who the guldance coun-
selor feels can reenforce a point that has present-
ed in class gridance period i.e. a physically
‘handicapped person who has successfully overcome
his handicap. '

B. Individusl Interviews

1. Studentf idtdrwiewg: a person who they personally
know and respect i.e. priest, relative.

2, Student<im: Sent to interview an industrial
worker on-the-job in a field that student’ desirees to
enter upon graduation. . |

C. Reporcs .
1. Students follew-up any individual information
they have gathered by reporting to the class.

2. A representative from the New Jersey Employment
Service talks to the students about topics in.
which they cannot get information i.e. Further
outlook in the Technical fields, Geographical

- Distribution of workers,Unionism in the Work Field.

11, Writing
A « Letters

1, Letters are written to Unlons and Companies re-
questing information. :

2. Student:s write to men in industry requesting
intervieus,

3. Students write Thank-you letters to people who
- have helped them with their units,

4, In conclusion students write a repoi:ﬁ aboui:' theix
chosen field consolidating alli the information
they have received, ' |

III,. Schools

A, Students take 4 trip to a number of technical schools
‘in the local area and evaluate thenm, '

29 502
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Industrial Prep English

Junior Year

Unit Two
Television
History
Advertising
Viewing
Judging

Types of Shows

Eflfects of Television

Projects

30
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i . TELEVISION

I. History
A. Samuel F.B, Morse-The Telegraph-1844

1. Cables
2. Dots and Dashes

B. Alexander Graham Bell-Telephone-1876

1. Cables
2, Speech

C. Thomas A. Edison-Phonograph-1877-preserved speech
D. 'Guglielmo I»Iarconié'Wifeless- 1901

1. No Cables
2. Dots and Dashes

E. Fessenden de Forest

1. No Cables
2. Speech:

F. Post World War I-The Radio

1. Conrad

2. ' I(DI(A

3. WEAF- Advertising
4, NBC-1926

5. CBS-1927

G. drson Welles~ October 1935

H. Post World War II, period - Television
| I. Government Regulation~F.C.C.
.II. Advertising

A, Types
1. Complete Program
2, Participation in a program
3. Spot Announcement

B. Advantages
1. No government: control
2., TFree Television for the consumer
3, Great deal of money is spent on television shows
4, Choice of programs available

C. Disadvantages

1. Procgram of interasst to sponsor
2. Sponsor as censor

3. Interruptions ,

4. Too much propagandald04

ERIC 31
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Iv,

A,

B.

C.

D.

Viewing Television

The passive viewer

1.
2.

merely sensual
short attention span

The appreciative viewer

1.
2,
3.

takes active interest
emotionally involved
attentive

The ana lytical viewer

1.
2.
3.

“on an intellectual level
is absorbed into the program
questions about program are answered

The critical viewer

l.
2.
3.
b,

on an intellectual level

evaluates plot, theme, .and characters
compares and contrasts program with
other programs :

evaluates production level i.e. camera,
lighting, acting -

Judging Television

A,

B.

C.

Purpose
1., Education
2. DIntertainment
3. Propaganda
Criteria :
1. Originality
. 2. Reasonableness
3. Message
4., Stimulation
5. Permanent Value
6. Purpose
Rating Services
1. Different professidna_l organizations that
rate shows. '
2. Division of viewers
a, age
b. economics
¢. Sex ‘
- d. religlon
@, race
f. education
' g. geography
Influence of television on Ideas of Viewers

1.
2.

social customs
family life |
marciage
dress
etiquette

'32 305

.".,v'..i_.




Full Tt Provided by ERIC.

i Q
| ERIC

6., cultural and social groups

7. nations

V. Types of Shows

A. General Characteristics of Shows

l. 26 or 52 minutes

2. commerical
3., immediata interest
. focus on people

4
5. action
6

B. Family Shows .

1. How are the

. family entertainment
7. 1live or taped

various characters depicted?

a. Parents-

. B

O 0O~ O L LI

10.
11,
12.

b. Children

1.
"
3.
by,

5.

6.
7.
8.

job?

‘dress?

in-laws?

discigline of children?
smoke

drink?

sensitivity to problems?
interests?

friends?

who is the smarter?

who is the more sensitive?
who is the more refined?

school?

sports?

social life?

cars?

ambitions?

friends?

relationships with parents?

8iblings?

2. Economic Status of Family-

prosperous?
caxr?
house?

. maid?
butler?

number of children?

- vacations?

furnishings of house?

3. Cultural Identification

religion?
politics?
racial issues?
education?

~ culture?

33 306




4, Problems-
l. social and political issues?
2. ‘What kind of proviemae?
3., How are there puoblemS 801ved?

5 . Va l.ues - ’
1. friendliness?
2, tolerance!?
3. patriotism?
4, respect?

6. Comparism between real families and television
families.,

C. Westerns-
1. Comparison of Children's and Adult's Westerns

a. Virtues and Vices
b. Good and bad characters

¢c. Symbols
e. Theme

2, Historic Value
1. Truth and Falsity of dates, people,

geography, and occupations,

2. Relationship between people.
3., Xndian Problem.

D. Cops and Robbers- Sherlock Holmes' descendants

1. setting ~
2. number and types of characters

3. characteristics of hero
4, plot
5. moral tone

E. Comedy
1. Shows .
8. What makes show funny?
b. 1Is it successful? Why?
¢. Popularity.
2, People

a. What makes a comedian popular«‘?
b. What type of personality does he have?
c. On what does he depend for his tumor ?

d. Does he emuse?.

F. Realism versus Fantasy , ‘
1. What is the difference between realism and

' fantasy? L | .
-2, Are there more rgalistic or fantasy shows

on television. : .
3. Any danger of watching fantasy shows on televisior

4, Why have fantasy shows on television?

el 8w
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vi, Effects of Television
A, On Children
B. On Adults
C. On othcr media
1. the newspaper
‘2, the form and use of radio was changed.
3. films- effected quality and amount of films.
a. In 1946-82 million people attended the
movies, : '
b. In 1955-46 million people attended
" ¢. In 1963-47.5 million people attended

308
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~ PROJECTS

1. Possible
Harris Survey-1965 more less about same own no t.v.
Total Adults- 3{: 33° | , 31.. | 72‘
S;)u;-ce of |
T.V. Loss:
Suburbap_R_esidents 26 38 | 35 1

!' 'Col.lege- Educated 31 39 28 2

21-34 age group- 34 40 25 | I
Income of $10,000 22 48 30
Source of
T.‘V. Gain:
Sinall touwn residents 43 23 32 | 2
‘grade school educated 34 23 32 2
50 and over age group 44 20 31 5 .

85,000 and number' income 42 25 . 28 | 5

A. Why a loss a gain in many groups? Discuss reasons.
B. Generalizations from statistics?
C. How would this survey effect the television industry?
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1L. Cross Media Analysis Projectey.
Note: Many of the following projects are based on the
| - following book:

TELEVISION AND THE TEACHING OF ENGLISH

by Neil Postman and the Committee on the Study of Televisionm:.*
“id of the Nntional Council of Tzachers of English- Appleton-
Coucury, Inc, New York, N.¥Y. - 198l.

A. Character ° .
1. How has the leading character been changed? i.e.
more likeable?, handsome?, younger?, wealthier?,

more forceiul?,

2, Have minor characters been eliminated, added, or
substantially altered?

3. Have relationships between characters been changed?
i.e. has a brother become a friend in the tele-
vision adoption. ' .

4. - Have other identifying characteristics been altered?

%

i.e, has a commugist become simply a "radical!l"

Setting

1. Has the place of the events been changed? i.e. Hes
Mississippl become somewhere in the South?

2. Have the settings been made more luxurious or more
poverty stricken. | |

3. "Have names been added. or omitted?
Language

1.  Rave profanity or obscenity been removed?

2. Havg?simpler or more explicit explanations been
use .

3. Has dialogue been transferred from one character
to another? o

4. Has a descriptive passage been transformed into
‘dialogue? |

Theme

1, Has the original theme been eliminated or altered?
2, Has the theme been made more explicit? »

Structure |

1. Have incidents been added or omitted?
2° Have action Sequences been expanded or compressed? -

"Ethical and Moral Standards

1. gg»‘; virtue been made to triumph and sin been punish-

7 310




A,

G.

1II. Survey of T.V. Viewing- Audiences

What types of television shows are on between the fol-
lowing hours? B

1. 9:00 a.m. to 4:00 p.m.
2., 4:00 p.m. to 7:30 p.m.
3. 7:30 p.m. to 11:00 p.m,
4, 11:00 p,m, to 7

5. Weekend television

What Speéific group of people watch television during

each of these hours? | | .

'How does this iﬁflhence the television industry?

Would you say that the audience's biewing habits
influence the industry or that the television industry
influences the audiences viewing habits?

Using the chart make a diary of your viewing habits
for one week. See if your habits correspond to your
classmates' habits?

Find out why people watch television or why people
do not. watch television? , |

List all the different types of television shows
that are available to viewers. i.e,

a. news

b. movies _
¢, children's shows
d. situation comedy

.e, 8ports

£. interviews
g. quiz

h.  drama

i, wvariety
j. comedy

k. religious .

1. teenage dance instruction
m. Soap opera

n., detective-police

o, -documentazry

p. 8science-fiction

q. Spy

r. western

s. adventure-serious

t. adventure-comedy

Why are some.types more popular than other types?
Would you say that the audience knows what it wants
and the television industry presents these types of
shows or that the audience does not know what it
wants but lets the television industry decide for it?

3311 |
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IV, Adve:rtising~ Television and the Teaching of English by Neds.

Postman

A. Provide a description of each commercial including its

setting, language, music, the type of people in it, or
the activity in which they are engaged, '

B. Describe the product being advertised and the responces
of the people in the commercial to the product. -

1.

6.

“What needs or Desires are appealed to?:izezisoctal
..gapeptance?, .-, social?, acceptance?, good health?,
“independence?, economic?, security?, comfort?,

time saving?.

Which of the seven propagénda techniques is used
by the advertiser? Why? . .

Are tléne any implied consequences of one's fail-

 ing to purchase the product? Willone lose dates?

Fail to get married?, spend money, or time and

- energy needlessiy?.

Are these consequences of importance to American
Society? to you and your family?:

Does the commercial fit in with the content of
the program it serves i.e. Geritol sponsors
Lawrence Welk, but Winston does not sponsor

Captain Kangaroo.

Would it matter if this conmercial were present-
ed at a different time slot?

This uhit does not have to stop here, but can also evaluate
reactions of people to advertising in general i.e. newspspers,
films or books. Included in this might be a unit on stereo-

typing.

V. Criticism--Have students write their own criticism of a

television show based on the following questions
or topics: : '

A, Suumerizz the plot of the show -
B. State the theme of the show
C. Compare and contrast this show with a
- gimitar type of show based on the fol-
lowing topics--1)plot, 2)theme, Bgchar-
- acters=-{number, type, personality
4)acting. . |

VI. Have the students identify the important professional tele-
vision critics in the local axea. The students will then
exémine the critics' methods of criticism and finally make

a judgement about their general competence..
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The students will evaluate the critics based in the following
form:

A. Does the critic accurately summerize the plot?

B, Does he tell what the theme or purpose of the show 18?7

C. 1f he does not tell what the theme or purpose of the
show is, does he say why he does not speak about this?

D. Does he compare or contrast this show with another of
the same type? (characters, setting).

E., Does he talk about acting, producing, directing?

VII.F Have students produce a 30 second advertisement on some
particular product or service related to a school activity.
- Students can be divided into producers, directors, writers,
actors, and technicians, The resulting product will be
put on £ilm and presented to tuc student body.

VIII. G. Take students to a New York Television Station.

IX. For the literature part of the unit, read some original
television dramas and discwvsa them from two points of
view: 1) the purely literary content 2) from the tele-
vision production view. Some parts of the plays may be
acted in class, Over the ycars a number of gocd plays
have been produced, i.<..Requicm for a Heavyweight by Rod
Serling, Twelve Angrv Men by Reginald Rose
Visit to & Small Planet by GoreVidal
Tha Final War of OLLy Wintezr by Ronald Ribman

A paperback book to use is Best :Television Plays-edited
by Gore Vidal

! Q 314
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Junior Year
Industrial Prep English
Unit Three
Physics

How To Describe

How To Define

Critical Thinking - (Inductive Reaaoaing)
Listening Faults

Physics Project

Science Fiction Literature
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PHYSICS PROJECT

How to Describe

I. Use of the Five Senses

A, Sight
1 P’ size
2, shape
3. color ‘

4., Can it be recegnized by any of the above?

B, Touch" -
1, Vhat is the weight of the object?
2, What texture does it have?
3. 1Is the texture significant to the ocbject?

C. Sound .
1. Does it make a sound by itself?
2, What sound is made by striking 1t? .
3. Are any of those sounds distinctive of the object?

D, Smell
1, Does it have its own peculiar smeil? '
2, Can the object be identified by its smell?

E, Taste
1. 1Is there any taste to it?
2, Can it be identified by its taste?

11, What is the purpose of the object?

A, Whoere can it be used?
‘B, How can it be used?

IIl, Parts and their inter-relationships

A, Number of Parts
B, Order of Space

IV, Objective Description

A, Scilentifinlly Precise
B, Deafine terms
C. Measurements

Exercise = Fully describe the following objects:
1) desk 2) chair 3) scissors

V. Subjective Description Opposita ot Objective
A, What does object do?

B, Where is the object located?
C. May theorize about object based on what is known.

| ERIC 4316
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VI. Description of a Process

A,
B
C.

D,

Materials
Purpose
Steps

1, Time
2, Space
Concliusion

1. Exercise

a.
be
Ce
d.
€,

Describe the cooking of splagheiti..

Describe how to get to Main and Mercer Streete.
Describe how to make & tie knot,

Describe how to tie a shosilace,

Describe how to change a flat tire,

2. E:gercise

Describe how a watch xruns.

Describe how & water fuucet works,

Doseribe the inner workings of the gtarting of a car,
Describe how a pulley works.

Describe how an automatic transmission workes.
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Philosophy of Description
I, Description of an Object
A, " Definition

1. paint a word picture
2. glve an accurate image
3. a photograph: '

B. Exercise

Thz description of a car as "beautiful" is

vague. The car description can be made more vivid
by specific definition i.e. A Mustang "Stallion"
G.T. equipped hardtop coup, 225h.p., 289 V-8,
styéed steel wheels, red body with white vinyl
roof,

1I. Non-allness-We omit many details when we write or talk,
We have a complex universe, but only a small vocabulary
to describe it, ~
A, Many levels of the Universe

1. Macroscopic

2. Telescopic
3. Microscopic
Submicroscopic

5: Thoughkts, feelings, relationships.
B. Can you describe all about a pencil? No!

1. wood

2., metal

3. graphite
4., uses

5. types

6. manufacturer
7. erasers

III. Evidence of non-allness

A. Read a story of Louis Aggasiz, who traired one of
his science pupils to see things that people ordin-

arily miss,
B, Have students look up the number of books about

Napolean and Lincoln,
C. Can you learn all about science?
1. Biological-Living

a. Botany=-plant life
b. Zoology-animal life

| ERIC 45318
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2, Paysical- Non-Living
a. Chemistry-Composition of matter
b, Astronomy-Sun, moon, stars, planats
c. DMeterology-weather:
d. Gelogy-carth
e. Metallury -composition and structure of

me ta.ls .
D. Physics
1. Mechanics
2. Heat
3. Sound
4, Light

5. Electricilty
6. Nuclear Physics

IV. Does this mean 1if we can not know all about something,we
8hould not act or come to a decision? No: '

A. Ve act on the knowledge we have
B. There is always more to learn.

V. Details-Since we cannot get all details of a:iything, we
must select some details and ignore others.,

A, Send two pupilsito the same offlce, When they
return ask them individually describe the office.
Notice the difference in details.

B, Have each student describe the classroom.
What causes differences in details

C. Have students compare the M.Y. Times, The Record,
and Our Town. Why are there differences and similiar-

ities.

D. Have the students look at a picture and describe
it, Do they all see the same thing?

VI. The details a person selects tells something about

the item being described but more importantly it
tells something about the person doing the describing.

319
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Definition

1. There are many different meanings for words in the English
Language. '

A. You are always complaining, What a crab you are,
B. He cannot be trusted, What a rat he is.
C. What a mob we have, Our first heistSwe got nabbed. |

D. If you have a little mazel, you will lead a wonder-

ful life, _
E, He was involved in an auto accident and he kicked-
the=b pcket .

F. You may call it soda but from where we come from
its pop. o .

G. You can go to the movies today, but I a_in't: going,

Exercise

Before looking up the meaning decide what these
under lined words mean. |

2. Find the dictionary definition of the words.

3. What labels does the dictionary give for the words?
i,e. Slang, Formal English, Vulgar English, Standard
English, Jargon, |

4, Do dictionaries differ as to definitions and labels?

Why?
) 5. Should a dicti.onarz be a iaw or a history book?
a, law boo

1 1., set standards
J 2., sets acceptability

3. legilslates |
’ b, histoxry book

1, record common speech '
, 2. record acceptability and unaccepta-
i bility ‘ '
4 . _ 3, describes langusge patterns
| II. Words that meen different things to different people.

A, VWhat does the wozk strike mean ¢ct

a, a baseball pitcher ~Th,. an automobile driver
b. a batter i. a clock maker
c. a unlon orgunisev” “j{. a pexsun who mints coins
d. a compaay ownexr . a clgarette smoker
; e. @ gold prospector 1. an automobile buyek
£, a Gcneral In the Army g. a comuaader of a wiar ship
' ge & bouler
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B, What does_ the word rzain mean tc:

Excrcilses
1,
2,
3,
bGe

III.

Exercises

IV, Formal Definition '

A,
B.

C.

Sometimzs sgome

a farmer
a picnicker -
the weatherman

‘a hailrdresser

a baseball pitcher whose team is losing in
the third inning

a baseball pitcher whose team 18 winning
in the third inning"

& beach concessionnalre

a bride - ) i

the Hackensack Water Company .

Does a definition really help?

What else is involved ii defining?

What does this tell us about a dictionary?

Vgh%t':. sl%ould we be aware of when trying to
efine

words are more specific,
hot rod - car -

history = Social Studies
gtudent - pupil

English - communication
Jearning = memorizing
books ~ 1iterature

What is the difference in méaning between
each set of woids? : -
Wheg?defining vhich type of word should be
use

term - word to be defined . L
class = group of similiar things or idess
to which terma belonge

difference ~ the way in which a term differs
from other members of the class

Exerclse - Define each conerete object,

1.
Z,

3.
b
5o

Irlangiec = Tolygon with 3 gides

Clrcle - a g:ometric figure with a set of
points equildigtant Trom a given point
Watex = a liquid that is oderless, taste-~
less, and’ coloxiess i

Pencil -~ a writing instrument with a core
of grapnite T .

Bookk = & written msterizl permanently bound
together

321
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Define each abstract object

1.
3.

Je

Slavery =~
Education «
Sportsmanship -
Democracy ~
Evil -

;
]
]
] Ve
]
]

l Vil.

L)

B,

C.

A problem will arise here, The students will fine thsat
one sontence will not adequately define abstrsct concepts,
but that the definition must be extended.

Problem of Defining ~ Story of the oix blind men and the
elephunt .

A, A definition caanot say everything about
the term defined, .

B, Definitions are in soms ways f£alleclous,

C. Definitions have limitations,

D, There &re oometimes many definitions for
one weord, |

E, The defiuition we want may depend on the
way we ''see'" it.

VI, Faults in Defining

A, Do not be negative, be positive,
B, Avoild the expressions '"iLs when' and "is

where'',
C. Do not define a word in terms of itself,

Extendiag the DeZinition

Exercize - VWhat 1l your feelings towaxd the man as
each part i1e added to a description of him?
1, He has childven,
2, He is a Negvo,
3, He has been in jail,
4, He has a moustache,
5 He is involved with Clvil Rights,
0, He writes books,
1, He 1s a preacher,
8, He won a Nobel Peace Prize,
9, Hls name is Maxtin Luther King,

Exercise - We will start this exercise with the man's

nawe, Do your feelingo of the man change with each
datall?

The wzn is John F. XKennedy

1l miilionsire :

2, Eanvard graduzte

3., Naval Offlcer

. 4, MNavsi hero

5. .S, Sentox

6. U,S, Prasident

7. Aesaseinated
Exercise

1. Wkat do you nctice as more information is
added to each ran?
2, VUuat informatiun best deccribes the maa?”

3, When drawing cinclusionswhit mustwe be aware of?
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Projects

&,

5,

6.

Collect a series of words that fit varicus
labelslof gpeaking English i.e.

slang
2) formal
3) wvulger
4) standaxd
5) Jargon

Make a dictionary of teenage terminology.

Show instances wher
word has caused tro
of individuals,

e the use of the came
uble between two groups

Have the class declde on 8 word which they
want defined by people and make a 1ist of

the various definit

ions that people gilve.

Have the clase go around to each of thelr
gubject teachexs and ask them to define
the word "test", The definitions will

probably be dlfferent. 1) Why? 2) Can

we ever resolve this difference of defini-

tions between peop

le?

If we can not arrive at e:!.milér definitions,

what 19 the next be
realize that thedlr

50 ORI
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Critical Thinking

I, Interdependence cf the Senzes - "Sense and Nonsense'

1L,

A,

B

C.

D.

Sight - The eyes along cannot give us truelknowledge.

1, Optical Illisions
2, Depth Perception
3. Binocular Vision
4. Show two objects that look alike but do not have

simliiar+ qualities.,

Sound ~ Blindfold a student and produce sounds from
different areas., 1In certain spots students
cannot locate area of the aound,

Touch - Put similiar shaped objects in a cloth bag and
have students try to }dentify-the objects.,

Smell - Blindfbld a student and give him some objects
to smell., It wiil be difficult to ldentify

the object.

Taste - Biindfold a student and stop his sense of
emell, Give him some foods to taste, After
thig allow Iilm to taste the same food with
the use of his oifsctory sense, It becomes
casler to taste with the sense of smell.

Black Box and Scientific Method

A,

B,

Construct a box with unidentified objects inside.
Studente must decide by investigation what these ob=

jects are, Such as:

1. Wooden cylinder

2. Ball with £lat side

3, Pyramid

4, Metal cylinder .

5, Two balls of different size and made. of different

materials
The Scientlfic Method

1. State Problem

2. Hypothesis
a, Mere slght
b. Previous knowledge
¢, Based on experience

3, Create a test procedure for objects using sight,
sound, and touch ia order to find out the fol-
jowing qualities of the unknown objects,

a, size

b P Shape
c, welght
d. numbar
e, comgoaition
£f, tex

ure
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4, Interpret Data
5. Draw a Conclusion

C. Procedure:

1,
,2.

3.

4,

Have students work fivrst in their

own groups.,

After the students have worked on
their own b=ing them together and
collectively try to identify an
gbject that the teacher has in a
OX.,
Once the class has declded on a
methond of attack have them onhce
again break into groups and attempt
to identify the objects in their
respective boxes, i
Thelr sre many differeat variations
for this procedure, At scme time
the teacher should work with the
class as a whole, ~The class should
be conducted so that students iden=~
tify objects using the inductive
methed, A

Creating Scilentific Games - In orderuuo have students
recognize creativity have them create games using basic

learanings cf£ sclence.

Some examples of these type of

gemes already in existence are: Ski-pall, pool, shuf-
fle poard, pick-yp Sticks, '




Listening Faults

I. Distractions

A,
B.
c.

Vocal Sounds
Sources
Elimination

Exercises

1.

2.

Play a record of a short story and at intervals
cause scwa gsort of distractions. What effect has
this had on their attention and concentration?

Have a student telk about something he is interested
in and let two students cause some minor distractions.
Ask the students what the effect of these distrace
tions arec on: 1) thw audience 2) the speaker

Divide students i-:=o groups and have them discuss
a topic which they have an interest., Ask them to
dxaw counclusions, At the conclusion show them that
even though the classroom was noisy, they were able
to do their work? Why? :

Students watch a television show and report the
plot. Point out that they know the plot despite
the fact that there may be mony as forty inter-
ruptions in the show. Vhy?

II. Daydrcaming

A,
B.
C.

Wandexring
Note taking
Q. estioning speaker

Bxorcise

1.

. elusion ask them quest

Read & passage to the students without telling
them vhy or even to pa¥ attention. At the con-
ons about what was resd.

Investigate the source of daydreaming and how
to overcome it.

IXI. Failure to Sce Major Issues

A.
B.
C.

Laportant points
Minor details

Emotfonal influences
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Exexciscs

1. Have students discuss the idea that many times a
word will have many different meanings to different
people. (Similar exercise is done in Physics Unit.)

2, Have students discuss the idea that many times
differcnt words with nearly similar means convey a
different atmosphere,

For example:

big-heavy-fat
lovable-likcable-nice
guts-bravery-Latikbone
withdraw-retreat-run away

IV. Dull Subject
A. The speaker
B. The parsonality of listener
C. Differare between dull and interesting subject

Exarcise

1. Have students tell jokes that t:h:{ have heard other
%eoplg tall., Does the class think the jokes are
unny

V. Failure to sze the point of theanecdote or illustration.
A. Remember the story and miss the point
B. Listener not iuvolvod with the story

Exexcise
famous
1. Tell the class stories of people who in order to
prove a poirnt have toid an anecdote. Have students
try to see the meaning of their.sSory.
For example:

At the conclusion of tte Federal Constitutional Con-
vention, Denjamin Franklin rese and said that all
through the convention he had been drawn to the picture
of the sun on the back of the presiding officex'schair.
Re did not know if it was rising or seeting. Now he
knows it is rising, _

Rave th2 students try to understand the anecdote in the
context of the convention. .

Aruitoxt provided by Eic:




English Correlation of Science Project
Testing for Properties of Matter

In order to reenforce and correlate the learnings in

the Physics class, and the Physics Project, the English
tcacher will have the students do some research and make
written reports and oral prescncations on their projects,
specificaliy for English class, The following questions
will be answered for the English teacher.

1.

II.

I1I.

| ERIC
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Questions

Definition and Description

A. Give a definition of your prxaiect.

B. Vhat is the purpose of the project?

C. How does it achieve thirs purpose?

D. What are the theowies r:J grinciples behind the
project?

E. What materials are neceded?

F. Phyaicully dascribe the project and how it works .

Industrial Concepts

A, Is the project needed and used in industry?
B. If it i3 nceded and used in industry, how is it used

and neecded?
1f it is not needed and used in industry? Why not?

C. What are some factors in the construction of this

progect? In school? In industxry?
Find out epecifically what industry and company
uses the project and arrange to visit and see the

project operate.
Correlation and Problems

A. In order to make this project what information was
needed from outsice the Physics class? 4i.e. Math-
ematics, Hechanical Drawing, Shop, English, or

History.
B. What information was drawn on from within the Physics

cless?
C. What organizing grocedure was used in putting the

oject together
b, Fhes proble

at problems wexe encountered in the construction
BE. What has been learned by attempting this project.

D.

of the project?
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piscussion Questions
Fahrenheit 451

1. What is the significance of the term Fahrenheit 45117

2. What arc three symbols of Montag's job?

3. liow doas Clarissz McClellan provide a catalyst for
Montag's life?

4. Pow does the Mechanical Hound kill?

5. What is the purpose of the lechanical Hound?

6. Why does Fun Park exist?

7. What is the significance of the grille in Montag's house?
8. What role does Montag's Captain play in the book?

9., For what reasons are historical events changéd by the
governuenc?

LN 4
‘e

10. What ic the importance of Clarisse McClellan's disap-
earance?

11, st jJole does Faber play?
12. Why does he design a 'green bullet for Montag?
13. Why is Montag's house his last fire?
14. Who turned in the alarm on Montag? Why?
15. Why is the Captain destroyed?
16. Why do the police show Montag's capture on television?
17. Where dens Montag eventually £ind refuge?
18. 1s it appropriate that the city is destroyed?
19. What Sorms of alienation are present in the novel?

20. Whet ic reslisitc and unrealisgic about the novel?

Science Fiction Reading List

Fahrenheit 451-- by Ray Buadbury
The Harof the Worlds --by H.G. Wells

329
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Junior Year
Industxial Prep English
Unit Four

Economics

Creadit

Installment Buying - Buy Now - Pay Later
Borrowing Monoy

Motor Trend Magazine - June, 1966 - Vol,18, No.6

Used Car Buyer's Guide

A. Hottest Cars on the Lot

B. Depreciation Vorks Two Waops

C. How To Spot & Lcmon

D. Spot Troubles Electronically

E, Can You Really Fool a Salesman?

P. Financirg and Insuuance Tips and Traps
G. Used Car Check List

Questions on Car Axticles
Projects

330
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ECONOMICS UNIT-Consumer Credit

Credit

I. Producer Credit-The producer borrows money to make

money.

A,
B.
C.

IXI. Consumer Credit- Debts

For equipment
To meet peak demands
To make up a deficit

for goods and services for personal

and family use that mature within five
years or less,

A,

B.

C.

Convenience-gas and electric-
milk-paper-retail stores.

lﬁ uire Goods-to improve a way of
e.

To pay debts-hard luck

1I1. Types of Consumer Credit

A,

Cc.

IV. Advantuges of Cash

V. Advantages of Credit

Charge Account

1. promise to pay
2. usually 30 days
3. gentlemon's agreement

Revolving Credit

1. maximum amount at one time
2. a payment per month
3. 8ervice charge

Credit Cards

1. 4identifies customer and
permits charge.

2. department store3, oil
companies, air lines,

Go anywhere to buy

Save credit charges

Hay get ciscounts for cash
o not overbuy

Safety margin

Yo debt

Establish credit
Convenient
Botzer Service

Not limited by cash 33

Buy now and enjo
%8 oy




V. Opening a Charge Account

A, By Mail
B. Charge Plate
C. Application
l. name |
. address
employer
job
how long at present job
bank
references

SOV WLN
o o

VI. Credit Rureau

A, Data on credit applicants

B. Receive reports on people's credit
C. Stoxzes can check on credit rating

N 9 L9 9 B3 g

VII. 3C's of Credit )

Capital Worth
Capacity Earning

C. Character Obligations

VI1I. Merchant's Problems
A. May offend
B. May miss salé
C. Retuvna-on Credit

>,

o

IX, Films for Unit A. Credit Man's Confidence in Man
B. What Makes Us Tick
C. Credit and Loansa
D, Personal lioney lManagement

| ERIC »
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2 Installment Buying - Buy-Now—Pay-Later
I, How it Operates

A. Special charge added to price of goods
B, Formal Contract

%. 3ow‘1:1payment b1
.. . Wec or mont ayment
3. Se11e¥ owns titlg tt:oym:ods
4, Payments spread over long period of time

] } I11. Cost - For use of goods, a fair price is payed.
A, To seller
] 1. Intercst - money is tied-up by consumer

2. Bad risks
3. Administrative costs

] B. To Consumer
1. True rates

a. Unpaid balance

When they say You pay

% of 17 per month 6%

3/4 of 17 per month 9%

12 per month 12%

1¥% per month 15%

1. per month 18%

2% per month 247%

b. Certain percsntage per year

¥hen they say You pay
4% 7.4%
6% 11.1%
8% 14.8%
10% 18.5%
1% per month 22.2%

111. 1Is Instzllmsat Cradit Worth The Cost?
A, Advantages

1. Using the goods while paying for them’
2. R:ises standard=-ovi-living
3. Encourages saving througa the eontract
L, HRelps proople get & start

B. Disadvantages

1. Always pay more than price of goods
2, Can coverbuy

vi 3. Reduces margin of safety

o ‘ 4., Doestroys thrift habits

} ERIC 5. Worries and t:enscioons

Aruitoxt provided by Eic:




IV, Guides
A. Goods which are most suitable to time purchases

1. Any investment to increase income, i.e. a sales-
man's car.

2. Lasting permanent value that improves family's
standard of living and lasts long after the
last payment chaxrge, i.e. 8 new living room set.

3. Necessities rather than luxuries, i.e. a re-
frigerator,

4, MHigh price articles rather than low:' price
articles, i.e., color television set as op-
posed to a portable radio.

B, Contract - Conditioned Sales Contract

1. Title does not pass to buyer until final
gaymant: is made,

2, Destruction of property does not release

urchaser from his obligatlon.

3., 1If the buyer is in default the full amount
comas due immediately and repossession may
be exrpected with or without notice.

4, Scller may charge expenses of repossession.,

5. Seller may gsake any article that is part of

the property covered by the original contract,
i.e,, radio in a car,

C. Penalties for Non-payment
1. Wage assignment
8, appears in contract
b. nay be from 10% to 257% of salary
c. employer is notified that the wages of

delinquent debtor be hz::l.l to the creditor.
d. cmployers frown on t procedure,

2. Garnishment
. 8. Court orders cmployer to pay &alary of
employee & ta-creditor
b. A portion of employces wages.
D. Rules to Observe

1. Make a substantial down payment.
2, Pay the balance as quickly as possible,

| ERIC 61 334
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| BORROWING MONEY
I, Where to Obtain Loauns

A, Commercial Banks, Savings Banks, Savings and Loans
Associations

[

1, First stop-
2., Lecan departnents
3. Passhook loans
a. short time
b. low interxest rate

4., Methods of giving loan - fair rates
a, discounting
bo add"on
c. unpald balance

B, Credit Unions

1., Credit to members
2. Low rates - Usually certain percentage of

unpaid balance.
C. Consumer Finance Companies

1. DMore expensive than banks and credit unions

2, Snall loans
3., Credit risks
4, Regulated by state laus

D. Insursnce Companies ‘

1. Cash surrendexr of insurance policies

2, Low rates
3. Reduces value of policy

E. Pawnshops

1. Lecave collateral which can be sold after a set
period of time
2, High rates ' ‘

F. Unlicensed Lendexrs (Loan Shazks)

1. Extremely high rates - i.e, 20% per month or 6 for 3
2, Desperation

II. Advice
A, Shop for credit
B. Value of loan to borrower
C, Ability to pay back loan
D. Reasonable cost
E. Honest Lender
F. Establish credit

J III. Crecdit rating
El{llC A, Name is listed 335
LA B. Be frank with lender if payments are alloxed to fall be-
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MOTOR TREMND - June 1966 = Vol. 18, No. 6
HOTTEST CARS ON THE 10T
in the end, it's the one that pleases YOU the most."

*  Mogst usad-car buyers venture with some trepi-
dation into the marketplace, not quite sure of them=
selve3, tr the car thez might £all in love with,
or the ran with whom they have to deal, ' For any
combination ©f these reascns, they seek a source
of supply that they feel will give them the greatest
sense Of trust--and Yor the most part, this turns
out to be tha used-caz lot of the friendly neighbore-
hood new~car dealex,

- -

*  The loric behind this self~redgsurance ig nat-
uFal: The new=-car dcalen hzs a franzhice and repu-
tation to protect; he has factory-trained sexrvice
personnel, fodern test equipment, authorized re-

lacement parts; he kedps only the better used cars

or resale end has a larger selection in his own
franchis~d make,

with the continuing boom in new=car sales, and
tha resulting flocd of twede-ins, the dealer hzs to
keeo his fingor om the pulse of the used=car market.
While his experience may reflect only lecal condi-
tions, poiling a huxber of newecar dealers could
collectivzly reveal prevailing trends and attitudes
of importance to uscd-car buyers.

And so MOTOR TREND surveyed 50 of the nation's
tob-volun2 retail used-car dealers, asking questions
that would disclose the thinking on their side of
tha deck, Here are their answexs on a number of im-
portant subjectSe..

THE MOST POPULAR TAR? B

The significance of the designation "hottest
seller on the lot' has changed in recent years.
Ia the past-~and this still appiies~~the best sel-
Jer waz hot necessarily the best buy. Since de-
mond usuully excdecded supply, & pramium "overbook"
price cculd be asked #nd obtained iFf the buyex
really wanted to own’ a model that was 11" at the
moment, But times--and tastes--chaage, and quite
often today's hot bird becomas tomorrow's coid
turkey, Only a fcu models-~led by Chovy's seem=
ingly legendary Impala Hardtop-=have apparently
baen bleosed with eternal popularity.

The general picture, however, may be changing.
There are noy many more sexries and ircdels contend~
ing for "hottest aallez" hoanrs. Manufacturer
adyertising hae crrassed both “the sizzla end ths
s:nok," ~nd cmoticpal favoritism for certain makss
:zgd modeis t:'z'xrcatc:ias to run wild in numarous direc~
tizug simuitsneously. 336
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As would be expected, the reported current hot
sellers on the respective lots are of the make the
new-car dealer sells, This reflects not only brande-
name loyalty on the parts of owners, but also the
dealer's desire to trade, service, stock and sell
used cars which may, in the near future, turn their
buyers into the new=-car purchasers (hopefully of
the franchise brand, and from the dealer's own
showroom) ,

Dealer selections of hottest sellers ranged widely,
dependiug on the section of the country and even the
immediate community. Judging by listed ordex, 2-door
hardtops and coupcs seem pmore popular with Chevy buyers,
while 4~-door models are the more frequent choice of
used Chrysler shoppers. 4 number of dealers listed
"all" or "any" for customer preference in series or
body st}les, indicating that some buyers are just
looking foxr & certain make.

It's difficult - with so many subjective and market
factors invoived - to arbitrarilz pick the hottest
sellers on any basis that could be spplied nationally,
or even regionally, or to any specific make, A dealer
in St, Pctersburg, Fla., for exemple, reports a recent
local "run" on "57 Chevy Bel Aix coupes,

In most instances, when cars become available for
recond owners, used-car populairity is related to new-
car sales of two or three years previously. The
avetage sne of the dealers' first choice for the hot-
test gellers is two years old (1964 models). This
finding indicates the increasing importance 03 one
congiderstion when it cowmazs to buying and selling a
used car - and that is the original manufacturer's
WArraaty...

ANY VARRAFTY LEFT?

A 2-year-old used car with an original 24-month
24,000~mile warranty would no longer be covered by the
manufacturer, and onz of the msjor used-car warranty
plans - or the dealer's own - would have to be applied,
The value of.a longer~term original warranty was sum-
med up by a Chirysler~ Piyacuth dealer in Miami, Fla:

"The greatest thing to happen to the automobile
used-car industry haa been Cheysler's S-ycar/50,000-
mile warranty which is transferable to the second and
third owners or more. One of the f£irst quastions a
prospective buyer asks when he walks onto our used-car
lot today is whether the car is cowmered by the 5/50
warrai.cy, and if it is, this car will bring approximately
$200 moze retail and about $100 more wholesale."
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Acknouledging this value of the remaining balance
of a long~-term warranty in used-car selling, Ford
has announced a regional test of a new wazranty plan in
connection with its A-1 used-car program. Ford
dealers will offer buyers of 1963465 Ford, Mustang,
Fairlane, Falcon and Thunderbird cars a warranty extend~
ing two years from the date of used-car resale, or five
years frcm the date of production, or 50,000 miles.
The warranty covers the power~train components on a
$25 cdeductible basis.

If this trend is followed by other 24/24 varranty
manufacturers, then this feature will become a desired
one ’oy us .d-car buye=s and may have to be considered in
"hook" evaluation. As one dealer polated out, "The
value of a car still under original warrxanty is not
truly reflected by the 'book' values.'

For the present, the used-car warranty generally
follows the deeler's franchise program - Chevrolet's
oK and Ford's "A-1'" (both 50% discount on parts/
labor for the first 30 days and 15% discount for the
next 24 months); American Motors' two Select Used
Car plans {or Rambler and ron-Rambler vehicles; and
Lincoln-llzercury's Gold and Silver Crest warranties.
Perhaps the most prevalent warranty on used cars is the
Guncantced Varranty (GW) which provides a 15% discount
for one¢ year on parts and labor,

There are, however, a great variety and combination
of warrauties offered by individual dealers, depending
on the cowpetition and the dealer's own faith in his
reconditioning program.

DO ACCESSORIES HELP SELL?

Aluost universally regarded as ''desirable" are
radio,. heater, V-8, and automatic transmission - with
four-on-the-floor having increasing appeal for the
per formance-minded, :

Of the dealers surveyed, 93% indicated that power
steering is a definite plus, but only 45% felt that power
brakes and/ or tinted glass would help in selling the
car, As would be expected, tinted glass was checked
as desirable by more of the dealers in high-sunshine
areas.,

On heavier vechicles, it was felt that power brakes
gshould be on the list, and on larger, more expensive
cars - ox those to be used in intempcrate climates - air
conditimning approaches the "must" category.

In general, comfort/ convenlence sccessories are
being ordered in increasing volume on new cars, and
consequently show up on more used cars., Even though
there is a sliding scale of depreciation loss on ac-
cess’;oriesilt_:hey stli;ll are g desirable feature~ wnether
you're sclling or buying.
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MILEAGE - HOW IMPORTANT?

Ve asked the dealers, "Is a low-milecage, average
car norc saleabie than a relatively high-niieage
Tevcan-puff'?" By tabulatlon, they favored the lower=-
mileage vehicle by almost three-to-one, If you're
planning on trading your car, try to kee[z it in tip-
top condition, with no more than the national
mileage average of 12,000 for each year,,.and hope
that the ouner of the car you'd like to buy has been
able to do the same,

VHAT'S YOUR. TRADE?

If you have a resaleable trade-in, the dealer may
warm up his welcome, because that gives him another .
car to sell at a profit. If you've come to sirop with-
out a gcwvap, don't worry - you'll be surprised at what
the dealer may accept in trade, Apparently few deals
are turned down, judging by the following list of
itergs ‘t;he dealers reported considering or tacepting

n tyade:

~ Hi-fi set, vacant lot, motorcycle, gun collection,
mim.ng stock, tow truck, welding helmet, electric train
gset ("with lots of extra buildings'), bulldozer,
L-bedroom house, hearze, animals (horsés, cows, pigs,
monkeys), hoat, airplane, 5-kerat diamond ring (worth
$8000), a '65 Rolls=-Royce. (on a '65 Plymouth wagon),
and “a Z4-year-old blonde girl - a beauty!" (no indlcation
given whether the deal was made) .

Summing it all up, a Rambler dealer in Pittsburgh,
Pa., reveals both sides of the coin at once: ''Remember,
the used cax business is the mon-y in any new-car deal,
You haven't made a dime until you've sold that used
car. And ths used-car buyer 1s eventually a new=-car
buyer - so you must keep this in mind always."

-=Erv Rosen
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¥OTOR TRELD - June 1966 - Vol. 18, No. 6
DEPRECIATION WORKS TVO VAYS !

"It all depend on the car you want, and how long you'll keep it."

Depreciztion is your biggest single expense of
car cwnarchin, whether you buy new oxr used. In the
purchase of # new cax, Blue Book figures coldly show
that wich Cax A, you can drive out of the dealership,
keep it from one €O gix months and then sell it for
almost what you paid for it. Wwith Car B, the act of
taking celivery, per e, cau cost you $1000 or more.

Specifically, let's assume that today ycu pur-
chased @ nuw Lincoln Continental 2-dooy hardtop st
the £.0.b. price of $3647. According to the Western
Edition (iirwch~April) of the authoritative Kell~v
Blue Bcok, you could turn around and sell it for
85745, On the other hand, try the same trick with
and Imperiali LeBaron at $6706, The minute you sign
your check, it is then worth a top of $5865. Thus
you see that ia the case of a hot, scarce nNew model,
you theoretically would tuin & modest profit and
with the other equally good but less popular car,
your immedlate loss is a whopping $841.

Now, iet's turn to two move logical used=-car
purcheses, Take a 1964 Buick LeSabre &4=-docr, which
cost $3367 new, ' Blue Book figures show that it's

. worth $2060 now at retail. An equivalent 1964 Mer-
| ciry Montclair costing $3396 naw sells used for a
peximum of $1595, Which is the better buy?

] . n%ie answer 1s simple only if you plan to either
| txade again in a year cr less ox, conversely, keep
the car indefinitely. Once the depreciation pattern

for a glven make and model 1is fixed (usually within
a8 few monchs ofter its intreoduction) , 1t holds for
all prezctical purpoces up to the point where an aged
eream-pufi of any kind is aiways worth a quick $300-

‘g 400, Thus you see that if you want to trade fre=-

) quently, you best buy is the car that depreciates
the least, but if you keep the car for an extended

1 peciod, choose the model with the high rate of de-

‘ wreetation. There is a difference in the example
hbove of a conl $465 for equivalent transpostation.
In anothex four years, both of these cars will be
worth the same token amount-~1f they are in good

A : condition,

" Any home economist will tell you that you .
| chould coansider” your car, used or new, & 1iquid

agset, bccause an emcrgency mray require its quick
: gaie. Thig bit of locpic weighs heavily ia favor
} of paying more initially fex the caw tnar depre-
i} ciotes tue lecst,
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Let's also be rezlistic and assume that you
are moking a minimum dowm payment, which may be
but 10% or less in many areas. Once you have
slgned the parers and started the payments, the
slcw wover likaely will depreclate, at least for
the first year, faster than the rate at which
you are paying for it, Thus, in an emergency,
the car would DLe a llabllity rather than an asset.
Also, the finance companies are well aware of this
addcd risk and charge interest accordingly.

However. it ia a galling thought to feel thuat
you gaould always govern youzr zeactions by the rule
book, Euergencies ore rare, aund even so, what econ~
omist could orgue against the logilc of @ person
with $2000 o cpend buying a 31490 equivaleant car
and buanking tho savings?

In thig situation, 1f the styling or scme cother
intangible that draws you to the Buick LeSsbre is
wereh $465«~by all means, buy it, But if you think
the ‘64 Merc is better-looking (and you ave also

.drawn to it beczus2 Darel Dieringer thinks this is

the hest race czr around), then buy the so-called
"dog" and take a fine vacation on the essvings.
Gi~ven equal conditions. both cars are equal in com-
fort, performance and durability,

Our ccnclusion ic simply this: Buy the "hot
car" if ycu want to trade évery yes», or if you
want to stay prctected financially every month,
Buy the "dog'' if your initisl thoughts are to keep
it indefinitely, If you can't make up you mind,
play the quinella,

==Don MacDonald
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MOTCR TRTND - June 1966 ~ Vol, 18, No. 6
HOW TO SPOT A LEMON

nyou bring sharp cyes and §00d ears, and we'll show you..."

There is nxobably no greater bargain on earth
than tne bent used car $2000 will buy. But it has
to Le the ‘'Lest”! Anyching less leads by degrees
to a financially distres:ing headache kncun in
trade parlance as a lemon.

Unlike the fruit, ycu can't just toss a little
gugar iuito a bua cas to ¢ike it sweet==-sugar, in
this instance, being onzya. if you are buying a
naw car, there is nothing you can do to protect
yowsself against the one-in=50,000 chance of getting
a lemon. Vhon buying a uged car, though, there
very definitely is.

Of primavy impoxrtance is your choice of dealer.
He may or may not be an authorized new=-car dealer
as well, but the odds do favor you if you patronize
the wan wiose p-irary business is to sell new cars.
The reason 1s simply that he looks upon his used-
car lot as a stepping-stcne for customers who may
one day buy new cars from him,

1£ for no other reason than avarice, this type
of dealer is sincerely concerned that nothing but
good ucad cars appesr om hig lot. He will whole-
sale trade-ins that axre either too costly or im-
possible to ronondition, and he is much more likely
fo stand behind his m=rchandise desgpite the wording
of the warrcnty, if any, offered,

You sair & e % that the hottest car on any
ot was invariably a used model of the make the
dealer sells new. Enough people, apparently, real-
jze that the logical rplace to nurch~ge, say, 8 used
Dodge is at a Dedge deaicrship. IL the original
owner of the used car wasg happy with it, he is like-
ly to trade it in on & new one of the same make 8O
chanecs are, by watching dealer and make, you will
be buying a used c2= wich a record of satigfactory
per formance. Also, you can have it intelligently
scrviced where you bought it

None of this means that you should arbitrarily
bypass the vsed-caxr opcration not connected with a
dealership. In small towns, especially, the owner
may be a paragon of virture and quite astute in his
seloction of merchandisc for resale,

However, aside from cars acquired from private
{ndividuals, his only souzces of supply are thosa
chantLls usad by new~cax dealers to dispose of theilr
unwanted vehicles., Some good cars are wholesaled
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or huctioned when a new-car dealer 18 overstocked
in a p.rticzular model or needs to raise cash=~but
remethor that also down this path travels every
lemon in search of a new sucker,

Thare is no particuler set of secrets that dis~
tinguichos a quality dealer from the marginal opera-
tor. Lcolk £irst at his ads. Does he emphasize qual-
ity cnd reputation, of tha claim that he undersells
everyvcdy? Are his TV and radio cormercials blaringly
hard s2il, or do they give you the inpression that
h e to gime riaechiondicz ot a fair price? A quality
deals troasurcs his reputation because it 1s money
in the taunk, and thus he has little real need to em»
ploy exonsive cales gimmicks to attract customers,

Aftor picking a few promising sources for your
used car, travel to the dealerships and lookk at their
facilitica bafore bothering with the merchandise,
4k the dealer~to show you the reconditioning operas
tion. If he has one worthy of the name, a number of
cars will be in process at all times and you con
easily sce if the procedures involve just a lick

and a polish, or if essential repairs are actually
being mace,

Lock, algo, for trucks belng gerviced, A sure
gign of a good repair shop,” and thus a good dealer-
chip, iz when the owner ox a truck picks thaut place
for nis sorvice needs, ~ Down-time on a truck often
costs more than the repairs.

- The caliber of the salesmen you encounter is
a less tangible but equally importint clue. It
will soon b= apparent whethex he wants to help you
select, or do the selecting for you. Spot a car
with a defect, and see if he volunteers a warning,
A good salesman and a good place to buy go togeth-
exr, und most of the better cealers no longer have
a place for employces of the straw hat, cigar and
fancy vest school,

After a wice choice of dealership, you can re=~
lax youz guard a little, for the odds are now against
merchandise with known defects being offered for
sale except in "as is" conditilon, There still,
though, is the very real possibility that some~
thing rmay have slipped past the dealer 's own con-
aclentious Imsnection, Also, by no means doa
majority of new-car dealers perform anything that
gven approaches a thorough reconditioning proce-

ure,

On the pages that follow, we show you how to
guard against the lemon or, conversely, to spot the
crean~nuif., 7lhis guide, and the check list on ai2
2%, 38 designed ro worle for you even if you ignore
our carlier sdvice and choose to deal with a swarthy
broker in used camclg.
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You're on your own, though, if you're interest-
ed in a car belonging to a close friend or your
boss., &ny one vl the 15,000 or so parts in the car
stanus fiendishly ready to break up the friend-
ghip, or, if you pursue ycur 'rights urder wvar-
ranty,'' to cost you your job.

Exte:zior

"Mechanics' Special' might bec a valid term to
describe a used car that has assorted internals
111c, and is priced accerdingly, but no reasonable
amouut: of mon2y cun properly correct extensive body
deficioncies. :

No car is ever quite the seme after the repair
of serious accident damuge. Whole panels may be
replaced, but the attendant welding impairs the
efficinncy of the original factory rust-proofing.
Also, the repainted sectiond will soon show
evidence of the transplant by fading. Even a simple
bumped~-out fender presents an Achilles' heel,
beciuse the corrcsion-resistant primer is destroyed
in thz process.

In a majority of areas, all cars are subjected
to attack by corrosive snow and ice~removal chemicals.
Seaconst areas, particularly in the semi.-tropics,
arc cqually delcterious, and so too are the sol-
utions conmonly used to settle dust on dirt roads.
1f there is evidence of rust on any major body
sancl, do not pay serious money for the car, Rust
no:mally works its way from the inside to the out,
and can only be temporarily halted.

Tven in Detroit, the centexr of corrosion as
well as the auto industry, it is possible to buy
used cars that are healthy, but this is because
their owners washed thzm with vigor immediately
aftecr every excursion upon salt-laden streets,
Since a nut such as this is uncommon anywhere,
much less in the city that bred the myth of trad~
ing-in cvexry year, a technique of hiding xust
cancer with plastics developed. We say "hiding,''
bec: use this does not constitute a permanent
repair,.

Fortunately, such 2 plastic inlay may be
detccted by a simple dime-store magnet. Get one
and check the entire area of the rocker panecls,
and that part of the fender immediately above
and below the headlight bezels, Also run the mag-
net down the front fenders on a line parallzl and
adjacent to the front doors, as well as azound
the tail-light bezels.

Datection of bumped--out body pancls requires
only a sunny afternoon ar:.d possible a pair of sun
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glosses. Squint along the sides of the car

agoinst the sun, and you will spot the inevitable
uneverness of a hand-hommered nanel. On panel
replacements, you will have to look for evidence
of welding and repainting., If one door carries

its usual quota of parking nicks and the other
dozs not, be on your guard. There will be evidence
of over-spray from the repaint on areas that the
paiutsr thinks won't show.,

Guard particularly against any car less than
four years old that chows evidence of being
entirely repainted. The trick here is to remember
that at the factoZy, every plece of chrome was
put on after the car was pointed, Parhaps for-
tunutely for you, the average body repairman is lazy
enough to skip masking the rathar complicated
trade~-name scrolls,

The exterlor presents two other good points
for inspection, Lift the hood and study the
bolts attaching the grille. If they seem newer
than the rest of the hidden parts, you might be
looking at a refugee from one of those cxpress-
way pile-ups. Then look at the alignment of the
headlamp housings. ‘This is one of the hardest
areas of 'all for bodymen to restore to original
factory configuration,

Lastly, as preparation for your look at the
interior, check the play in the driver's outside
door handle. 1If it's floppy, that 20,000-mile car
either was used as a Chizken Delight delivery
wagon, or the odometer reads 30,000 miles on the
optimistic side,

Interior

Except on Chrysler procducts with their transfer=-
able 5/50 guarantee, you might as well assume
that the odometer miizage showing on a used car
is meaningless. The problem is pinpointed in
our national dealer survey &z : i3  Customexs
illogically prefer an "average" low-mileage car
to a relatively high-mileage cream-puff.

This, even the most honest dealers tend to
take the easy way out and spin the odometer back
to where it shows no more than 10,000 miles per
year of car age., Cadillac dealers long ago
adopted the argument-settling procedure of spin-
ning back the mileage on used Cadillacs to zero,
but only on those that have been thoroughly re-
conditioned. .

Better than the cdometer as a mileage indicator
is, surpricingly enough, the windchield, Glazs ie
soiftar than you think, and wipers over a period
of time leave thelr mavks, Sight through the glass
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into the sun, and 1f you see the tracing of the
wiper aze, you are looking at a 50,000-mile car
in areas of average rainfall. Then check the
window regulator in the left-frent door. if
it's floppy, you can confirm high mileage.

The condition of the driver's arm rest doesan't
mean much, because this is a commonly replaced
part, as are the pedals and floormat. Often over=-
loo:ed by the dealer, though, ave the grease
stickers, and Vfeither surprised nor discouraged
i1f thoy shov service pexrformed at a mileage higher
than that totaled on the odomcter., Make a note
of the service statiorn involved. They may remember
the car and be able to give you soma first-hand
information about it, \

You won't encounter too many late-model used
cars with seat covers, and when you do, be sus-
picious, Some ?eople'still install covers on their
new .car, but it's still worth the trouble to unsnap
the front-seat cover and inspect the original
upholstery underneath. A cover could be used to
cover flood dawage or a worn seat.

Also be suspicious of upholstery panels that
are obviously fresher and cleaner than the rest
of the interior, as here again may be evidence
of flood or fire damage. Look, too, at the rear
package shelf, Unlike the covering now usad for
padded dashboards, the coated paper material often
uscd behind the rear seat fades and cracks rapidly
when the car i1s consistently parked outdoors.

We've saved mention of convertible tops for
this section, because wear and evidence of leak-
age first show from the inside, By all means
operate the top, as repairs to this mechanism are
expensive, If you're looking at a station wagon,
remember that the covering in the cargo area is
designed for ncrmal wear and tear, but not neces-
sarily usage, as is the trunk in a sedan. Now
to the chassis...

Power«train

With the car still on the grease rack, preferably
the kind that sllows free wheel motion, check for
excessive oil accumulation under the engine, trans-
nmission and differential. A neglected, serious
leak from either of the first two mechanisms will
soon bathe the whole undersidec of the car with oil.

This could be caused by such minor matters as
an ill-fitting drain plug or lealkage in & simple
sesl, but reacmber that the 10¢ seal might require
four hours' labor to replace. A heavy accumulation
of condonsed oil around thez blow-by tube i3 a sure
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sign of a badly worn engine,

Grasp the driveshaft and wiggle it., Excessive
play indicates worn universal joints, This is &
reletively minor problem, but there is still no
point in your paying for its correction, Rotate
each rear wheel separately, with your car to the
centerpoint of the hub., A faint grinding noise
will tell tales on a worn rcar-axle bearing, and
these run about $20 each to replace on\the average
car

Now, get eomeone to turn either wheel for you
while you listen to the differential, using a screw-
driver cr other wmetallic tcol as & kind of steth-
osccpa. Any heavy grinding noise, steady or inter-
nittent, means expensive trouble with the rings
and/or pinion gears or their baarings.

If the car doesn't pass these tests, bring it
down fron the grease rack and forget it., If it
does, bring it down anyway snd lift the hood. You
maz or may not be greeted by an engine that looks
like new, because many dealers now make it a
practice to steam-clean and paint this area. This
does not, however, necessarily mean that ie hss
made nzeded repaire, This type of dressing up
also makes it difficult to spoi such evidence of
a collicion as a new radiator.

There is only cne way to adequately check an
engine, Pay a mechanic to remove all the plugs
and at cranking speed and f£ull throttle, check the
compression in each cylinder. A car like a Ford
Falcon 6 should produce & reading of about 125
psi, and the more powerful V-8s may read 150 psi
cr higher.

The important thing is that these readings
be relatively even, A low reading in one or moire
cylindzys means seri-~us mauchanical trouble, At
the szme time, visually clack the engine snd lte
sccessoriec, Batterizs, hoses and belts about to

- £ail look their age, OCheck the oil. Black oil,
if not too thick, is normal; gray oil indicates
the presence of gasoline in the crankcase., Now
start the engine....

Most teopla drive a uszed car at least arcund the

block before they mske a decision to buy, but
this is not what we mean by & road test. Neither
do we expect a dealer who cozs net know you to
loan vou the car for the weciend,

Bring the salesmen along if he insists--or
even better, your own mechanic-~-and drive the car
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for at least 15 minutes, When you first start it,
wvatch for exhaust smoke. Doa't worry about

black smoke, which just indicates an overly rich
mixture, but be leery of a car that sends out a
cloud of whitish-blue fumes, as this is & symp-
tonatic of an oil-burner.

(o,

Check the oil-pressure indicator 1f the car
is so equipped., The needie should not be slug-
gish in rising (or the warning light in going out),
as this could indicate eithar a very dirty engine
or poor bearings., A further check on the bearings
comes if the oil pressure significantly drops
after the engine is thorcughly warmed up.

As you move off the lot, watch the temperature
guage which, if the thermostat is working properly,
should soon indicate an increase., Here is a good
tine tQ check the heoter even if it i3 summer,

3 L3 LJ

I1f conditions permit, give the brakes a good
workout at the first stop light., Does the car
swerve, or do you hear the metallic squeal caused
by linings worn dowa to the rivets? Put in a
little nileage on a freeway to sece if the car
tracks well without excessive correction, and if
the wheels are properly balanced.

»
PR

Next, pick the roughest road you can £ind

1 and hit it hard., Does the suspension bottom, or
is therc excessive rebound? This is just shock
absorbers, bLut they are expensive. How about
rattlec-~-not just an isolated one, but does it
sound like the whole body .is in motion? Do you
get shocl back through the steering wheel, indicat-
Ilng worn bushings?

All the time you are driving, test accessories

r guch as the air conditioner (if any), radio, power
assists and even the cigarette lighter. By now

the engine, transmission and rear axle should be
thoroughly warmed., Do any unusual noises come

from these? A whining axle is $100 worth of trouble,
and so arve noisy valves,

Now you can reach for your checkbook with
reasonable safety, but you still may want to take
the car to a car clinic, as we did on the follow-
ing page.
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MOTOR TREND ~ June 1965 - Vol. 18, No. 6
SPOT TROUBLES ELECTRONICALLY

In this "computerized" age, we're all a bit
pcone to believe man-made machines more than men,
This accounts for the tremendous success of elec-
trcnic disgnosis centers now in operation around
the countyy by Mobil Cil, Ford Motors, Shell Oil,
Huwble 0il, and Goodyear Tire and Rubberx,

Highly refined and expensive equipment is used,
as well as men experienced in automotive repair,
to checl: out cars brouzht in for diagnosis. The
response to these centers has been so good that
most now have a waiting list, and appointments must
somatimes be made two to three weeks in advance.

Mcbile 011 Co. 1s one of the pioneers in elec-
tronic diagnosis, so we visited their nearby facility
in West Cnvina, with a car borrowed from the used=~
car lot of Harger~Haldeman in Los Angeles.

Thouch not a great deal was found wrong with
our test car, nothing was overlooked, With the car
up on the rack, the underbody, front end, rear end,
drive line, steeriag gear and box, shocks, ball
joints, tices, crossmembers--just everything--was
scrutinizod for damage and/or wear. Two 'diagnos=
ticlansg" checked and rechecked the entire underside.
Back on the floor, the brakes--their balance and
1lining remaining--were ingpected, '

After the maze of test equipment was hooked
up, the engine was put under load conditions by
sginning the wheels on a dyno, This also enables
the testers to observe transmission slippage and

} speedonatcr error as well as the fuel censumption,
horsepower, ignition, and performance of the engine
at varied rpm, The test is completed by spinning
the front wheels on a dyno to check the alignment
of the front end, Headlights, tail lights, and
the entire electrical system get a going=-over, too.

‘ Almost all diagnostic centers have a repair
facllity walch, because of the minimal profit de-
rived from the analysis, ls the backbone of their
business, The customer, though, is under no obliga-
tion to have his car fixed there, He is glven a
COPK of the diagnozis check-off sheet for reforence
by his own mechanic, 1f desired,

CIn ghovougdt of 8 prospactive car buyer (when
and 1f he can get a convenient appointment), the
list of faults to be corrected could be used as a
bargaining point to get the price reduced. Used
cax, now car, your own car~~in any case, the days
of having to mole educated guesses at car problems
are alwost at an end, -~ Steve Kelly
ERSe 76
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MOTOR TREND = June 1966 = Vol.l8 No, 6
MOTOR TREND - June ti9v FOOL A SALESMAN?

It has been said that lantern-carrying Diogenes
was engaged in a fruitless search for an honest used-
car salesman. For this annual Used-Car Issue, it
was suggested by former used-car salesman, Ferris
Hough, that we take a close, hard look at the honesty
of the used-car buyer. To Hough's own experiences,
we have added the observations of other used=-car
galesmen whom we interviewed on this controversial
subject. %he resulting article hulds up & mirror
to the used-car buying public's conscience--and
may cause many heads %including yours?) to be hung
in shame,~--Editor

It was my "UP" on the south side of the used-car
lot, A spotlecs "cream-puff' Buick eased up to

the curb. A little old lady slid daintily out

from behind the polished steering wheel. She gen®
tly closed the door and stepping back, flicked a
speck of dust off the fendex with her handker~
chief, The car had obviously enjoyed ten California
winters. The odometer read a measly 37,693. 1

was ready.

Little old Mrs. Foster was somebody's beloved .
grandmother., She was a respectable, retired school
teacher, and was ready to trade her old but im-

l moculate automobile in on a new Buick, I had 47
new ones on the north lot, and a good market for
her old car,

I waited for her to begin the conversation,
not wanting to appear too eager, ©She did ~--and with-
in the next two hours this innocent little "shyster''
hed lied, connived, nisrepresented, brow-beaten, and
. attempted to cheat me in ways beyond my wildest
imagination,

This was my introduction to the business of
selling automobiles in an_ average American city.
I was to learn that Mrs. Foster's Buick had a bad
transmission, a ruined radiator, completely
worn-out brake Linings and wheel cylinders, and
that the original odomztexr had broken and had
actually read 67,437 when it was replaced the

gezégus week with the one that was set to read
’ ]

1 got the message loud and clear! Pezhaps
everyone pulls a little chady deal once in a while,
but when people walk into an automobile agency,
they turn into sadistic monsters, Primitive
desires of cunning ond craftiness grip their
emotions, thelr palms get damp with sweat, breath
. , comes more vapidly and they amile with sinister
J anticipation, 'Ch:at him before he cheats ne'" is
their basic motivation,
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People who are basically honest in every
other area of their daily living will almost
sell their soul to the devil to get the best of
a car salesman, The auto sales business people
have probably brought this on themselves
in the past, but the calibei: of car salesmen has
improved in recent years --just as professiomal
competence has increased in most other fields,
selling or otherwise. Every car dealer, both new
and psed,would really like to bring auto selling
up to a higher plenc of intelligence and integrity,
and is trying to whenever possible. This vicious
credo of "cheat him before he cheats me'" has got
to go. ‘

Many articles have been written on how to
avoid beinz cheated by a car salesman, Some blunt
things have to be said abont how to avoid being
a cheat yourself. Everyone would benefit if the
entire car transaction business were to be up-
graded,

There are any number of ways to cheat or lie
to a-used-car salesman in trying to get a better
deal, One of the most comuon is to ask, ''How
much for this car, without a trade?" Often, depend-
ing on the market at the particular time', the price
will be lower. Then the "innocent cheat" will
spring his trade-in on the dealer. He'll want full
market value for his car =--and the "no-trade"
price for the dealer's car. Vhen he can't get it,
he's unhappy.

By this time, the dealex knows ke has a 'cheat"
on his hands and usually isn't going to go out of
his way to do any further ''dealing' with him, Cus-
tomers themsclves would becoma inflamed if something
as low as this were pulled on them, but they seem
to think it's perfectly all right to use such &
tactic against a car dealer.

Car dealers are legitimate businessmen. They
have to do a certain volume of business and make
& reasonable amount of profit in order to keep
operating. Profit from the sale of a car can be
much less than some may realize, by the time a
dealer gets through adding up salesman's commission,
reconditioning, and the rent-value space taken up
by the car while it's waiting to be sold, If you
insist on a ""long" (high) price for your trade,
it only means that the car dealer has to hold the
price up on the car you're trying to buy.

. It is ridiculous to believe that your used car
is worth more 1f you trade it in on a luxury or
high-priced used car cor a unw car, Worth more to
whom? The dealex has had to spend more to get a
car that is worth more, just as you would, He may
have slightly more profit with which to dicker on
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his car, but your trade-in still hus an actual
value relative only to what the dealer can get when
he sells it.

An over=-allowance on your trade turns out to
be ;]ust so much hocus~pocus and just means that
you'll not get & reduction in price on the dealer's
car. The actual price difference between your car
and his is the only important financial consider-
ation. Taking less for yours, and buying his for
less, will save you money, especially if you're
financing it.

In the long run, misrepresenting your car
won't gain enything for you if you're trying to
get a higher trade-in price for it. Car dealexs
are experts in appraising thne true value of automo-
biles, even thouzh they're waxed and highly polish-~
ed. Very rarely is a used csr worth more than
the wholesale price listing. The dealer may have
to spend silzable amounts in reconditioning your
old car if he plans on reselling it himself, 80
very often it is worth much less than the whole-
sale f£igure. "

Don't be blind by unrealistic sentimental

attactments to the old bupgy. 1f it's as good as

you insist it is, the dealer can't help but wonder
why you want to trade it in,

Don't waste several hours of salesman's time
before you're ready to buy. Most salesmen woxk
on straight commission, v:ith no definite salary,
go thelr time is vexy valuable to them. They
don't mind competing ~-it's a wag of life with
them == and they don't feel too adly in losing
a deal. 1f a customer plays fair with them. However,
taking several hours of a salesman's time on the
pretense of {mnediate purchase, when you liave no

 intention of buying for quite a while, is .like

stealing right out of his pcckets, You may suffer
consequences, should you return at a later date
and expect @ hepiondly" price from this same
galeswan, -

There is one type of oheat" who is particular=

ly at odds with most car deslers, He's the guy who
wants immediate delivery on 3 car, especially on
week-ends, Most dealers are reluctant to deal with
this type, as it can be a matter of bad credit.
This isn't always the case, but dealers logically
figure that if the customer can't wait until the
’g‘followingbusiness day, there may be somé hidden
actore ' .

‘When the man 18 looking aL 3 car which hee been
stagnant on a lot, the dealer is really torn as to
what co do. The customer mway be pexfectly reputa=
ble and the dealer could lose a good chance of selle-
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ing the car by refusing immediate delivery; oxr

on the other haud, by the time tue customer's credit
can be thoroughly checked and he's found to be a

bad risk, the car may be halfway into the next

state, with the chances of seeing it again very 81lim,

Do yourself a favor: pon't push for 'Satur=

day night' delivery with the thought that you'll
et a good price because the dealer fears he'll
ose the sale, He may be forced to add a little
to the price, charge a higher rate of interest, OY
allcw you less on your trade in order to cover
himself in case of loss. You'll wind up cheating
only yourself in this case.

When buying a used car, be intelligent enough
to realize that in _any {nvestment there is a
calculated risk, Find out as much as possible
aboui the cordition ‘of the car under consideration,
and if possible, have your mechenic check it over.
vou should recognize that there may be things
wiong with the cax which no humsn being can detect.

Be sure to have the dealer explain carefully
what is covered in the guaranteeé and have a.writ-
ten copy of it. Know what you'll have to £ix and
what he'll have to fix. 1£ the car should break
down after you buy it, be aware that he is going
to fix only what he agreed to at the time of the
purchase. Any {nsistence on your part that he
repair more than he agreed to will more than likely
only get his dander up and cause you morae trouble
than it's worth, After all, he sold you & used
car~-not a new one. : .

When you first ask the price of a particular
cax, two thinga happet. The sahkesman assumes that
you'll {nmediately try to get him to reduce the
price as much as possible. This he has come toO
believe after many years of contact with cax buy-
ers, -

Gn the other hand, you ascume that bhe will quote
you the inflated price, 80 you won't believe him,
no matter what the initial Figure is. 1 have some-
times experimented with human nature, for my own
amusement, by quoting 8 price several hundred
dollars under actual cost. Inveriably, without
batting an cye, the prospective buyer will jmmediate-
IK begin chiseling. This 18 obviously unnecessary
child's play. It's not important who starts this
vicious circle, but rather, how can it be stopped
More awarencss of the actual values of automobiles
would help.

Rotail price stickers on the windowa of new
cars represent a fair mark-up over cost of the unit.
Al new-car agencles pay the same price for their
cars from the factories. The.dealex's selling price
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may vary depending on the scason, his present stoci,
or his volume of sales, but no mattex what his price
to you is, he has to realize at least $200-300 profit
from each car. I1F you manage to get him below

chis amouat=--watch out! Somewhere along the line,

in service, or some after-sale item, he'll try to
make it up. - ' '

Used-cor wholesale and retail prices can be
obtained fircm your banker., Remember, a used-car
doaler is like every other businessman in that he
has to buy wholesale and sell at retail in order
to stay in business, Whether buying a new or used
car, keep this in mind, and you're liable to be a
more intelligent buyer and not alienate the dealer.

Most of the tricks to disguise a car's age or
condition csn be spotted by a sharp salesman, lHeavy
oil in the differential or transmission, regrooving
the tires, turning back the odometer, body putty
on caved-in panels that'll fall out in a week--and
all the rest--are almost a thing of the past., Eoth
car dealers and customers have tried them all,
and have almost outgrown them,

Customers now do more attempted cheating with
their words, rather than their actions. Misrepresent~
ing themselves, their credit, their bank account,
or any other thing which would tend to sway the
dealer into giving them a better deal are becoming
more common than a ''phony" car., However it's done,
most customers srem to feel that it is up to them
to put on a ona-man campaign to get he moat fLor
the laast out of a car salesman-no matter how much
deceptioa in involved. Until this thought 18
erased fron the winda of car buvers, saleuxen Aud
custoners tlll remain wary of eich cther.

You csn avold many of the frustrations and
confusione involved in automobile transactions,
Inform yourself about car values, financial proced=
ures, and the different kinds of guarantees offered
by deziare. Kuow beforehand ‘of his follww-up
gapvicus onl what you can expect from him, Let
the cur deaisr make an honest buck in a legiltl-
mate deal, recognizing the fact that his wain geal
18 to make a foir deal with the minismm cf haggling.
1f you can't convince yourself of thia, move on,

Be completely satisfied that hs and you ar: get-
ting a fair deal, with no ons being cheat:zl,

Be as honest and frank with the dealey 88 LH08=~
sible. Stop gouging, and misrepresenting, &nd lying,
and cheating. When he gets over the initial shock,
he will probably give you the best deal you've
ever had, .
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| WOTOR_TREED- June 1986~ Vol. 18, No.6
FINANGCING AND INSURANCE TIPS & TRAPS |
I "The old saying isn't necessarily true...Figures CAN 1ie."

Usury is defined as the maximum rate of interest
permitted by lauw., The maximum rate varies in dif-
Yerent states, but it's impossible to chart the max-
imums because there are so many other laws permitting
variations. AS cxomples, small loan acts permit
interest rates of 30% in soae states which alleged-
ly have a mwaximum interest rate of 12%.

3 [ve——7 [~
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Have you ever wondexed why dealers advertise
"no payment for 45 days''? Most states have Laws
- which pzrmit an additional pexcent to be charged
l over and above the legal maximum if the first pay-
ment is not due for 45 days or more, The unsSus-
pecting buyer gets 15 days of grace for which he
pays 1% of the total contract price multiplied by
o th2 nuiber of ycars the contract is in effect. On
a $2000 balance, financed ovsx a 36-month pericd,
that extra 15-day period in which to make the first
payment will cost you $60.

—

The average maximum interest rate is 10% on
used-car paper, although a majority of states pexmit
higher amounts, Banks and other lending insti-
tutions survive nicely on less than the maxi.-
mum, and even in these days of fluctuating prime
interest rates, it isn't uausual to see banks ad-
vertising car loans at 5%.

B Lending institutions usually finance a percent-
age of the wholesala value of the car. You are pay-

ing a retail price, &nd the difference is usually

|] our down payment. With good credit, you axe a

etter risk, and therefore euntitled to a lower int-
erest rate. I1f your credit is bad, or has never
been established, the lending institution charges
ar; lincrc:ased amount to compensate for the greater
risk.

Be aware that most dealers have different-
colored rate cards to display to the buyer who
wishes to finance his purchase. Usually, a dealer
opens his drawer and pulls out an orange card which,
when carefully computed, should show the buyer that
he is paying 10%. If he balks, the dealer might
opan the drawer and pull out a gray card, which is
nothing more than a chart showing the monthly paz-
ments at 9%. Rest assured that the dealer also has
green, blue, white, and yed cards with interest
g(g/)mputed at various percentages all the way down to

| The dealer wante &8 much interest as the
’ traffic will bear. You may wonder why, as lnterest
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is payable to the finante company or bank, but
there is a reason, If he charges you 8% and the
lending institution is willing to accept 6%, he gets
a kick-back of 2% when you finish paying on the
contract. That 2% on $2000 for a 2-year period is
$80. On a 3~ycar contract, it is $120. Thus you
see why the dealer so readily reduced the initial
price of the car when you started to bargain.

Don't hesitate to be hard-nosed on the ques-
tion of interest. Unless you are getting a low
rate, domand a better deal, Bzfore he lets you
o£f the hook, the dealer will put out those other
cclored cars - he won't lese the deal because
you insist upon a reasonable finance charge to which
you are entitled in the first place.

A1l banks and dealers, but few buyers, know of
anothaer sneaker in the interest chart. If you owe
$2000 on the mortgage on your home, your month-
ly payments include interest on existing principal.
Therefore, esch month, even though the payment 18
the same, move 18 applied to principal and less and
less to interest. But the usual car loan involves
straight intcrest. If you are paying 6% over &
2-year period, the 6% is computed on the oxiginal
1oan for the entire 24-month period. The diffsrence
is illustrated by the fact that $2000 on the mort ,age
is pavable over a 2-yecar pegrlod at approximately §8
per month, while the same $2000 at the same 6k rate
of interest on a car loan i3 payable at approximate-
ly $93 per month.

There are four main fectors that govaern interest,
Provailing interest rates are most important becauge
if your neighbors are all paying 8%, it will be
pretty difficult for you to finance at, say, 5%.
Merchante usually try to increase their margin of
profit, and the car dealer is no exnception. I1f
all dealers in a given city are writing 8% contracts,
you will have a rough time bargaining for a lowerx
rate, MNevertheless, ergue for youur vights--the
dealer still may accept your deal.

Ignorance of the buyer is the second in import-
ance, because a majority of buyers don't know that
they axe entitled to a lower rate, No one asks for
somathing if he is not aware that it exists,

Credit rating of the buyer, if bad, is a leg-
itmote reason for the dealer to railse the charges.
And the amomt of the loan compared to the value of
the cax i8 closely related to credit rating, If
a lending iustitution has $1000 lcaned on a car which
is reasonably worth $2000, it will probably come
out without ioss in tha evant of a repocgsssion, -
1f, however, the lender has loaned $1900 on @ $2000
car, it is an actuarial trouble, and will charge
accordingly.
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The dealrr himself can cost or save you money,
depending on his financial condition, When you sign
your contract, it is usually assigned or sold by
the dealer to a bank or lending inmstitution. The
dealer gets his money immediately, on the "futures"
of your monthly payuents. bost of these contracts
are sold by the dealer to the money lender "with
cocourse.'n This means thei if you default, the
dealer vill repey all amounts owing to the money
lender on your bzhalf. Monzy lendexs look into
the financial condition of the dealc: to make sure
that the dealer can pay any losses if the car
buyers default., If the dezler is himself shaky,
the risk is passel on to the buyer in the form of
a higher rate,

When it comes to the quoted interest rate, don't
take the salesmin's word. Do your own figuring, and
you may be terribly surprised to find that you
are being charged 10% even though the salesman
said the rate was 6%.

Now you know that the purchase of a car includes
much more than the cost of the car, and that you
should pay s much cash as you safely ¢an, financing
tha least possible amcunt, The more you finance,
tlia more you pay in intexrest; the more you pay
in interest, the more you pay for the car, The
buyer wvho finances everything but 5% or 10% of the
total cost really saves nothing by getting the deal-
er down a couple of hundred dollars in price.

Many buyers make an unfortunate mental mis-
take in cheexfully paying whetever rate of interest
{s offeved under the assumption that interest is
deductible for federal income tax purposes. Interest
is deductible, but no deduction is as good as hav-
ing the money in place of the deduction, If the
dealer designates the carrying cost as interest, it
{s deductible, but meny companies call it a "finance
chorga" or "'service charge'’ or even Wcarrying charge"
and Uncle Sam then takes a dim view of the deduction.

There usually isn't any problem with a bark.
Barks are in business to make money, and they make
money by collecting interest. But many finance
companics don't like to use the word "intevest"
because.ad phrase like '"carryilug charge' is lese
scary, You may be deprived of a legitimate deduction
simply because of the semontics in your finance
contract,

1f you negotiate 8 poox contract, the smount
you pay for interest wili exceed the combined cost
of sales taxes, license fees and extras on the car,
So, you see, finance charg:s are truly of interest
to you, :
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Bacause it is so costly, insurance is a major
consideration in the purchase of any car. During
the life of a car, insuwrance will cost you more
than the initial cost of extras plus your mainten-
ance on the car, Insurance should be considered
from two angles: insurance on the car to reimburse
the owner (or dealer) in case of damage to the car,
and insuvrance to protact the owner from liability
in the event of an accident,

Tha dealer is primarily interested in selling
you the type of insurance that covers damage to the
car jisely, generally kuown as '"material damage
insurance., After all, if a car is wrecked, if you
stop making payments, and if there is no insurance
company to pay for xcpairing the caxr, the dealer
would have to zepossess a blob of twisted metal
and attempi to recover the cost of repairs from you,

Not many dealers are also insurance agents
o brokers, Those not directly in the insurance
field may have a friend, cousin or brother whom they
recommend to the buyer--or, more often, they smocoih-
ly ease you into buying a policy from the insursr.ce
-subaidiary or associate of the finance company, For
this, the dealer receives a commission in one form
or ¢nother, Remember, you have every right to
insist upon dealing with your own brckerx.

Frequontly, a buver recalls that he is paying
some mouney for insurauce and incorrcctly assumes
that he is completely covered. You have no idea
how many people find out after an accident that
tkey had no insurance for the othar pawrty, There
is a difference, aud the insurance to pxotect the
other party is known as "public lisbility" insurance.
Insurance to protect another party’s car from
damage is known as "property damaga' insurance.
These must be distinguished fiom "material damage"
insurance, which is the only coverage the selling
dealer can insist that you carty.

All too frequently, when public liability or
property damaga insurance is sold by the dezlar,it
is sold in incorrect amounts which do not ncarly
cover the driver's potential liasbility. More often
thaa not, the caor buyer gets $5000 property damage
and $10,000 public liability limits. A broken leg
thase days is worth more than $10,000, and if you .
are unfortunate enough to cause a Standard 0il tank-
er or Park Waxrd Rolls~Royce to flip, the repairs
© can exceed $20,000. Tf you have a $5000 policy,
the insurance company will pay the first $5000, and
you will be stuck foir the belance,

The cost for increansed limits is absolutely
negligible wheon compared to the initial cost of the
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basic policy, The absolute minimum for any

driver should be 510,000 property damage and public
liability coverage of $50,000 limit., Watch out for
the cost, howaver, because even with proper limits,
you may be stung financially, Keep reading and

you will learn how. :

The dealer, as mentioned, is interested in
insuring the autocmobile, and his contract will hawe
a clsuse providing thot you will keep insurance on
the car itself during the life of the contract.
Insurance on the car is divided into different
typas of policies. We have mentioned the material
damage policy, In addition to collision coverage,
this wvsuvally includes fire, theft, and compre-
hensive, You will need all these coverages, and
of course will have to pay for them,

The most costly type of collision insurance
is known as full coverage. Under it, the insurance
company will pay for even a $2 scratch in the paint,
but if you make too many small claims, you will
soon receive & notice of cancellation, The most
popular insurance is known as $50 deductible, It
costs less than full coverage, because you pay
the first $50 for the repair of your car, and tie
insurance company pays the rest. A better type of
insurance to have is $100 deductible or even $200
deductible, The premiums on these types are consider-
ably less, and if you can afford to lay out the
first $100 or $200 in the event of an accident,
the law of averages will save you many dollsrs,

‘Most states have inSurance comrissionsrg=
public officials who oversce the insurancc business
to kenp it honest., Insurance coumiscsioners general-
ly establisch a minimum rate for insuzance, and it
is a violation of law for an aga=t, hroker or insure
ance company to sell insurance for less thaa the
minimum rate., Very few states have laws establishing
a maximum premium for a given policy, and while
an incurance company cannot cut its price, it can

- charge whatever the traffic will bear, It is im-

portant to the used-car buyer to find out whether
the price he is paying is, in f2ct, a competitive
price, especially if the cost is added to :ls car
payments, Many people have found, after they signed
thoeir contracts, that they were paying twice as
much for the very same insurance as their neighbor,

£ that ugsed car is your second car, and its
financial importance is not really large in your
overall finsncial position, then you should be aware
that there is a type of policy known as Vendor's
Single Interest, referred to in the automotive
trade as VSL. This type of insurance is very in-
expensive and protects only the dealer's interest
in the car. If you can afford to replace en ine
expensive second car, by all means purchase VSI,
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because it does fulfill the contract requirements
of insurance at all times during the existence of
the contract. - '

Most fire, theft and comprehensive policies
contain an "ACV" clause. In the event of a loss,
the insurance company is liable only for the actual
cash value of the car, and actual cash value may be
a lot less than the car is worth to you or than
you paid for it. Generally, in the event of loss,
the company will pay you the then existing whole-
gale value of your car, but you camnot go out and
replace it with the money because you are buying
from a retailer, To protect yourself against this,
at a minimum increased cost, purchase a fire, theft
and comprehensive policy with a "scated value'
clause, Under this type of coverage, you and the
insurance ccmpany agree on the value of your car,
and in the event of a loss, the insurance company
pays you the stated value,

1f the rewly acquired jalopy is a second or
third car in a family which has less than one
driver for each automobile cwned, many dollars can
be saved by purchasing insurance policies with an
endorsement known as a '"more cars than operators
enciorsement.' If one person owns two cars and is
the only driver of the car, he is entitled to
this endorsement, which will save him almost 75%
of the totai ccst of public liability and property
damage covarage on the second car, The drawback
is that if another perscn should happen to have
an accident while driving ons of your cars, the
insurance company can get off the hook by saying
that under the "more cars than operators’ endorse=-
ment, no one was supposed to drive the caxr except
the insured party.

Insurance is the greatest thing in the world
for ease of mind if you are at fault and cause an
accident. Assuming that the limits exceed the
amount of damage, the company defends, pays all
court costs and legal fszes, and you have nothing
mich more to do than cooperate with the company
aund possibly appear to testify at a trial or deposi-
tion., That word 'cooperate' is an important one,
because failure to cocperate with the company will
nullify the liability of the company. Failure to
report an accident within a reasonable time will
also let the company off the hook.

The picture isn't ncarly as rosy, however, if -
the accident is caused by the negligence of another
person and it is your car that is damaged. '

Insurance companies are becoming harder and
harder to deal with, claiming their losses are
excesSive in the automotive field. Let's assume
that you are stopped at a signal and someone rams
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the rear of your car. You have the damage appraised
by three difierent, reputable garages, and all the

. estimatss ere around $400. When you file your

claim with the other party's insurence company, an
tdjuster inspects your car and offers you $250
cash in full settlement, Appalled, you argue that
the damage is actually $400, but to no avail,

You can sue, but depending on locality, it may
take you anywhere from three months to three years
to get into court, and attorney's fees may run a3
high as $250. During that period, the car may
not be operable, or if it is, you may. be obliged
to drive it in a damaged condition.

You may have no recourse except to claim
physical injury--in which case the insurance company
will probably settle promptly for the full $400 in
order to get a release of your injury claim, This
practice is morally reprehensible and an equally
vicious part of the cycle as the jnsurance company's
reneging on its real obligations in the first place.

Amos and Andy used to tell a famous joke to
the effect that the big print giveth and the small
print taeketh away. While they made a joke of it,
nothing could be more factual from a legal stand-
point. Read -- and understand -- your policy before
paying for it, Realize that 2n insurance policy
is an agreement, and that all policies are not
similar, For example, some companies will pay for
the value of a car which is stolen if it has not
been recovered in 30 days., Other companies won't
pay for 90 days or longer.

When you shop for a used car, you are, in
effect, comparing value to be received in relation-
ship to cost, You should do the same with insurance
contracts. The used=-car buyer will rerely purchase
the very first car he looks at, but that same buyer
often accepts the very first insurance policy
handed to him, It is senseless to buy wisely dur-~
ing the first part of the transaction and to act
foolishly during the latter part. Your best bet
is to deal only with a broker whom you know and
txust,

Robert Gottlieb_
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MOTOR TREND - June 1966 - Vol. 18, No.6
USED CAR CHECK LIST
Fill out this top portion at home before

starting to shop--then take list with you
to car lots,

Honest, maximum amount you can spend

| Cash $_ Finance=--$/mo $

Down payment §
Remembe¥ to include taxes, estimated finance
charges, license and insurance

| S

—

Desired model (classified ads will give idea of
price spread)
Make Year - Body style Color

| ——

1st choice
2nd choice
3rd choice

After studying these ads, which dealers impress you?
: New-caxr
Name Address dealexr? Mske

(femember that a rord dealer will have largest
selection of Fords; a Plymouth dealer, Plymouths,
etc. Also, that a make-for-make trade usually
weans satisfactory performance by your potential
used car in the hands of its 1lst owner.g

Do you have a trade-in?
} Study ads again for what your car will bring.
Deduct 25% for the difference between the
retail and wholesale figure. Clean your car
up yourself, if you wish, but don't pay to
have this done. The dealer allows for this
on his trade-in offer, but he pays on a down-
time basis, whereas you would pay at retail,
For tnis reason, never have bodywcrk repaired.

Condition of Car: If all the left-handed boxes
ar%fchecked, you've found yourself a cream-
puff,

Recordcd mileage

Factory warrani:y rema ining and/or,
miles

4 1f nona, dealer varranty offered
i and/or,
’ % discount months miles

1 |
.! ‘ J62




®) () () ,
repaired visible § esti-~
_ mate to
fix

Chrome () () ()

intact pitted missing § estimate

Damage ( ) ()
none cuspected visible <estimate

Paint ) () ()

original wrepaint retouched § estimate

Tires
Type () () () ()

matched new worn matched mixed retreads

Engine
Type* () () ()
std, V-8 big V-8 6
Appearance () () ()
'~ refinished wundisturbed greasy
*Lzrge V-8 nomrally requires premium gas,
gives much less mileage.

Radiator () () ) - () ()

old, refin- new evidence ; dented,
clean  ished of boil leaky

Battery & assessoxies

()

nevw fair wear need replacement

Interior
Upholstery
() () () ()
clean seat = faded mixed new .
covers? and old '
Driver's door handles
() ()
firm sloppy
Driver's side gla.zs)& vent
: firm loose
Windshield
() ()

tinted <clear <traced by scratched
wipers by wipers

() () ()

complete radio no heater drilled
removed panel (taxi)

() ) ()

‘ reasonable vear worn brand-new

363
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USED CAR ClIECK LIST
(continued)

Underbody ( with car on rack)
() () () () ()

Chassis under- normal dirt and oil fresh
- (check 2)coated road dirt rust spray welds
Brakes
() () () ()
new wheel undisturbed leakage % lining
cylinders dirt remaining
Engine ()
undisturbed dirt oil seepage-
Transmission
() ()
vndisturbed dirt oil seepage
‘Drive train
Q) () () ()
solid 1loose loose axle bear-

universals front end ing noise

Exhaust system

Type () () ()
- single dual non-stock
Condition

() () () ()
naw whole rusty leaking’

Road Test -
Ignition & key () ()
fair wear sloppy
Easy start () () () ()
instant hesitant labored weak
battery
Smoke () () () ()
none black moderate heavy
(rici: mixture) blue (oil) blue (oil)
Waxrm=-up ()
fast, smcoth hesitant
Transmission
(after warm-up) |
e () ()
smooth & 81lips noisy
silent (automatic) (standard)
Engine
iafter warm-up) ,
Check 2) :
( ®) () )y )
smooth constant ping? light heavy
& silent oil pressure clatter clatter
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Rear axle () () ;’
(after warm-up) quiet noisy b

Brakes () () () ()

silent, low pedal erratic noisy
high pedal ?

Steering
(check 2)
( () () ()

firm no wander wanders loose
Suspension )

good control rebound  harsh

Accessory Check List Essential Vesirable Non-

(for resale) essential

V-8 engine § ;
Automatic trans-
. mission
4~speed or overdrive ()
Heater
Radio -
Mid-line model or
better
Pover steering
Power brakes 2 g
Power seats ‘
Power windows ()
Air conditioning ' ()
Automatic headlight
dimmer & ;
Cruise-control :
Stereo ()
Limited-slip dif-
ferential ()

Purchase

Actual final price plus taxes and license $
Less down payment or trade

Add total finance charge (6% per month
equa;.s 12% per annum or original balance,
etc‘

Add 8ll insurance and other charges paid
to dealer | .

Check ''Book' price

(Car plus charges and down payment should
not exceed retail "Book'" figure)

T
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1.

6.
7.
8.

10.

Questions to Hottest Cars on the Lot

What type of used car dealer §ives the greatest sense
of trust to a potential buyer

Nome some reasons why pecple will trust a new car dealer
who sells used cars?

Name one used car blessed with a continuing popularity?

What used cars were reported as the best sellers by car

. dealers?

Why do Chevy buyers prefer 2-door hardtops and Chrsyler
shoppers prefer &4=-door models?

How old were the best selling cars?

Why is this so?

What are four accessories that almost all dealers agree
are desirable on a used car?

What is the most important item that consumers consider
when determining the value of a used car?

Why does the new cer dealer who sells a used car especial-
ly want the customer to be happy with his purchase?

Questions to Depreciation Works Two-Wavs

What is the biggest single expense of car ownership?

What is si%ni.ficant about depreciation prices on specific
car models

Generally if a person wants to trade frequently, his
best buy is the car that depreciates ?

Generally if a person keeps the carferan extended period,
cgoogle the model with a rate of deprecia-
tiont

Tor what reasons are the above conclusions considered
valid?

93
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Full Tt Provided by ERIC.

ERIC

Quastions to How To Spot a Lemon

From what type of dealer is it best to buy e used car?

For what reasons might one car dealer be considered more
trustworthy thon another car dealer?

What is the reasoning behind buying a used Dodge from a
new - Dodge dealer? ‘

What about 2 dealer can be discovered by looking at his
advertisements? :

Why should a dealer's facilities be investigated?

'According to the article what is one way for a customer

to judge the honesty of a salasman?
Exterior

What is one method used to judge if & car has been in an
accident? '

Where is the source of rust on the exterior of a car?
How can rust be hidden?
What is the tell-tail detection for hand-hammered panel?

State a quick check method for the possibility of a
repaint job?

What do the bolts sttaching the bumper to the car reveall?l

What area 1s the hardest of all for bodymen to restore
to original factory configuration?

What can a door handle reveal?
I.nterior
Why is an odometer mileage meaningless?

Surprisingly, what indicates mileage better than the
odometer? : : :

What part of the reconditioned car 1is often overlooked?
Of what material is the rear packaged deck composed?

Where is the first place to check for wear and tear on ¢
convertible top?

9%
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Chassis

1. How is a chassis inspected?

2. How can new welding be spotted?

3, In what different ways should tires match?
4, Wkat do retreads indicate?

What hints do front tires give?

Power Train

1. What does excessive oil on the underside of the'car indicate?
. What is sn indication of a badly worn engine?

. What is an indication of worn universal joints?

v
*

2

3

4. Why should the tires be rotated on their axles?

5. What is the one adequate méans of testing an.engine?
6

. What do uneven readings on the cylinders reveall

Road Testing

1. What coloxr should the smoke fumes be?

2. How can inadequate oil pressure be checked if the car is
equipped with warning lights?

3. What other gavge should be checked besides the oil pres-
sure gauge?

4. What are some indications of poor brakes?

r 5. What ic the problem if there is excessive rebounding of
the car?

6. ‘What new type of facility is available for spotting
car troubles? _ '

.
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Questions to Can .You Really Fcol a Salesmen?

1., WYWhat 1is the basiccreed of people taking their cars to
E} 8 used car dealer?

2. What 1s the most common way that a potential buyer is
g] able to get a lower price for his new car?

3. What are some expenses of used car dealers?
4, Why would a customer demand immediate delivery?

5. How cen an immediate delivery hold disadvantages for
the buyer?

6. In order to make the dealer stand behind what he says,
y] , on what should the customer insist?

7. What does the buyer immedietely consider after the
salesman has quoted a price? -

1—3

8. Howqmuch profit dces a dealer with to realize on & new
car?t

9., What disadventage is there if the dealer's profit is below
his desired figure?

to
10. Since many car buyers have become too sophisticated/super-
fically improve the cars they wish to trade-in, how else
do they attempt to deceive dealers?

11, What advice does the article give to the customer to help
him avoid the frustration and confusion in an automobile
transaction? '

Questions to Financing + Insurance - Tips + Traps

1. Define usury?

} 2., Why do dealers allow up to forty-five days for the first
car payment?

3. What is the average maximum interest rate on used cars?
4, How can a car buyer achieve lower interest rates?
. What leeway does a desler have with interest rates?

6. What gdvantage is it to the dealer to state higher interest
rates .

7. What are four main factors that govern interest rates?
8., What are two protective safety features of insurance?

9. Why is the dealer concerned with materisl insurance for the

- , - car?

J 10. TFor what other reason does the car dealer desire to seil
insurance for the car?

“ERIC 369
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(continued)

11. What are some reasons for going to a professional insurance

12.

13.

14,

15.

man for car insurance?

Why should @ buyer be apprchensive about car insurance
salesmen who give cut-rate deals?

Why is $50 deductible collision insurance cheaper than
full coverage?

What 1s the advantage of a ''stated value'" clause in an
insurance policy?

What is the importhnt point that the author cf the
insurance articles states at the conclusion?
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Projeéts

Have a speaker from thé local Better Business Bureau
or bank talk to the class on the credit industry.

Have the students visit some local banks to find out
what their procedures are for lending money. Find Out:

a. What types of loans are made?

b, What amount of money is the bank willing to
extend on a loan? -

¢. Wnat type of person is the bank willing to
extend a loan to? _

d. What is bank'srate of interest?

e. What is the true rate of interest?

f. How does the bank decide on an interest rate?

g.  What use is made of the local Credit Bureau?

h. What is the manner of collecting on a loan?

i, What happens if a person falls behind in hi

. loan payments? :

j. What does the bank do on defaults?

k. When does the bank repossessan item?

1. How does the bank repossess the item?

m. What jobs are available in the credit field?

n. How much of the banks's business is based on
consumer loans?

Have the students visit the local shopping centers and
take a look at their credit procedures. Some questions are:

How easy is it to open a charge account?

What criteria is used for judging a person
‘who wishes to open a charge account?

What arrangements are made for repayment?
How much interest is charged on a charge account?
How are repayments collected?

What happens if a person falls behind in his
loan payments? |

How are defaults handled?

How are repossessions handled?

What jobs are abkailable in the credit field?
What use is made of the local credit bureau?
What amount of the store'sbusiness is done on
-credit?

o'

Tl e I°00 Fh 2.0

Have students chart the rates of various lending insti-

‘tutions, . :

Compare the newspaper advertisement priées of a high
priced item bought for cash to what the item would cost
if it were bought on credit, :
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Junior Year
Industrial Prep English
Unit Five

Prejudice

Background

Projection

Literature and Prejudice
A, South Pacific,

B, The I ) he A
D. Negro Poetry

Prejudice and the Mass Media

Projects

IV




Prejudice Unit

Background
I. Definition

A, A prejudgement
B, Little or no facts
C. Stereotype
1. oversimplified
2. eraggerated
3. ridiculous

I, Causes

A, External (Environment)
home

school

friends
television

motion pictures
books

newspapers

1

=)

texrnal

self-interest (economic)
conservatism (habit)
radicalism (change)
conventionality

HPLWNO=E oW

III. Patterns - Why?

A, North-~Puerto Rican

B. South-Negro

C. Pacific West-Orienteal
D. Southwest-iMexican

E., HNorthwest~Indian

F. South Africa-Negro

G. England-Indian (India)

IV. Organized Prejudice

A, Scapegoat
B. KKK -
C. Certain radical and reactionary groups

V., Effects of Discrimination

A. Jobs

B, Civil Rights

C. Political Rights
D, Housing

E. Education




‘JT

I. Negro Reaction

A. Organizations

DWW =

L 4

187

. .

National Association for the Advancement of
Cclored People (N.A.A.C.P.)

The National Urban League

Congress of Racial Equality (CsdiR.E.)
Southern Christian Leadership Conference
(§.C.L.C.,)

The Student Nonviolent Coordinating Committee
(8.5.C.C.)

B. Pi:ogress

V1. Intergroup Relations
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Projection

1. Theory-Misunderstandings arise when we project our feel-
ings to others, We are projecting our feelings when
we speak or act as if our inside feelings were real

things in the outside world.

A. Examples
1. Mr. Jones dislikes female students,
2, Mickey Mantle is finished as a ballplayer.
3. Opera is boring.

B. Definition of Projection
1. to send forth
2. motion picture screen:

1I. Experiments

‘];nk Blots-Students project their feelings on to ink
lots.

Rumor Clinic of the Anti-Defamation League. Students
see how rumors are &pread.

"Phe Man Behind the Door" _

1. Tell students there is a man eitting Lehind
a dgor. What are their feelings toward that
man

2. Tell them that the man is a Negro. Now what
are their feelings towards the man!?

3. Have them compare their feelings before they
knew he was Negro and after they found out he

was Negro.

D. Man in car behind you honks his horn.--Immediately
a number of possibilities are suggested for his
horn blowing.

E. People project their fear of snakes or the dark.
III. Why should we guard ourselves when projecting?

Fear

Suspicion

Hatred
Prejudice




Carefully Taucht: from South Pacific
by Richard Rodger & Oscar
Hammerstein I

You've got to be taught to hate and fear.

You ve got to be taught from year to year

It' 8 got to be drummed in your dear little ear;
You've got to be carefully taught.

You ve got to be taught to be afraid

Of people whose eyes are oddly made,

And people whose skin is a different shade;-
You've got tc be carefully taught.

You've got to be taught before its too late.
Before you are six or seven or eight,

To hat:e all peorle your relatives hate,
You've got to be carefully taught.

You ve got to be carefully taught.
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The tragic subplot of South Pacific is the

romance of Lt, Joseph Cable and the Tonkenese giri,
Liat. They sincerely love each other, but Cable
correctly fears that the difference in their races
would work against a happy marriage for them.

In Carefully Taught he explains the origin of

prejudice in human beings,

1. Arec human beings actusily taught to hate and fear?
2. Who does Lt. Cable feel is doing the teaching?
3. Where do human hates and prejudices come from?

4. Are human beings born with ‘hates or prejudices?

S. Do we tend to reflect the feelings of our relatives

and friends on 1ssues of race or religious
prejudice?

6. Why does the song say that these Itaachings must
be done 'before you are six or seven or eignt''?

7. Does Lt, Cable believe that people actually
teach their chidren to hate and fear?

S rarg
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Sakini's Observations from The Tedprne.2 of the August Moon

by John Patrick

Lovely ladies, kind gentiemen:
Please to introduce myself,
Sakini by name. '

‘Interpreter by profession.

Education by ancient dictionary.

Okinawan by whim of gods.

History of Okinawa reveal distinguished
record of conquercrs,

We have honor to be subjcgated in fourteenth
century by Chinese pirates.

In sixteenth century by English missionaries.

In eighteenth century by Japanese war lords,

And in twentieth century by American Marines.

Okinawa very fortunate,

Culture brought to us...Not have to leave
home for it.

Learn many things,

Most important that rest of world not like
Okinawa, :

World filled with delighful variation. .

Illustration.

In Okinawa...no locks on doors,

Bad manners not to trust neighbors.

In America...lock and key big industry.

Conclusion?

Bad manners good business. , ‘

In Okinawa...wash self in public bath with
nude lady quite proper.

Picture of nude lady in private home...quite
improper. -

In Anerica...statue of nude lady in park
win prize.

But nude lady in flesh in park win penalty.

Conclusion?

Pornography question of geography.

But Okinawans most eager to be educated by
conquerors.

Deep desire to lmprove friction.

Not easy to learn.,

Sometimes painful,

But pain makes man thiak.

- Thought makes man wise.

Wisdom makes life endurable.

378
105




Sakini's Observations attempt to treat humorously the kinds
of things that happen when two different cultures meet.

l. Sakini remarks that the History of Okinawa reveals a
distinguished vecord of conquests and that they have had
the honor to be subj uﬁated by many Feople. What coes
he mean by the words "distinguished" or "honox''?

Sakini says thet the U.S. Marines ''subjugated’ the Okinawans.
The U.S. Government would probably say that the Marines
"occupied" Okinawa, Is there any difference in the

words ''subjugated'" and '"occupied™?

What wzs the most important thing that Okinawa learned
from the rest of the worid?

Salkkini. cbserves that Okinawans trust their neighbors
for thev leave their doors unlocked., 1In Americe doors
are kept locked. His #«cnclusion is that Americans do
not tirust theirxr neighbors., Is he correct? Which
culture shows a higher degree of ivilization, Okinawan
or American?

According to Sakini, is the American or Okirawan approach
to pornography correct? 1Is any approach cor:ect?

How does Sakini feel that the two cultures can reduce
conflict?




. Prejudicial Issue

To Sir, With Love
by E. R. Braithwaite

1, For what reasons did the woman on the bus 'not sit next
to Braithwaite? :

2. Even thouzh Braithwaite is well-prepared for a job, what
reasons do the people give for not hiring him?

3. From what group do you think the hiring grocedures emanated?
c

a) the employers? b) the employees? the personnel
departments? d) the unions? e) no one in particular?

4. VWhy was prejudice 'forgotten during the war?

5. Why would the British nation think there was no racial
problem?

6. What stereotype statements are made throughout the book?

7. What is the differexce in the prejudice attitude between
the U.S.A., and Britain? between the North and the South?
between California and New York? :

8. Why do you think that the people are not willing to
trust Braithwaite with machines, but are willing to let him
educate their children?

9. Why is Braithwaite one of the few Negro teachers in
Britain?

10. Don't we find that certain groups tend to veer toward
particular industries, professions, and fields? For instance
what group is prominent in the sport of Bexing? How many
non-vhite pro-golfers are there? What is the religious
affillation of most barbers? .

10 A--At the cost of sterecotyping, does it appear that in the
U.S, certain religions, etlmicand racial groups are prominent
in certain fields? '

11, State some of Weston's stereotype statements and the
reasons for them?

12. What type of stereotyping is evident on the train when
the class is on a field trip?

13, How does the Globetrotters field trip show how the mass
media have contributed to the stereotyping of the U.S. Negro?

14, How shou-ld Braithwaite have reacted to the waiter in the
"restaurant? _ . .

15. Vhy 18 Giliian hurt more than Braithwaite over the
incicdent? '
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16. The students have appeared to learn much £rom Braithwsite
about prejudice, but why do they initially react the way
they Go upon hearing of Seales' mother's death and of
Braithwaite's suggestion of the wreath?

17. Doas this reaction show that the kids are phonies?

18. Would you say that in general the U.S. white middle-
class is phony in their desire to eradicate prejudice?

19. Could Gillian and Braithwaite really overcome the
problems - that their marriage would create?

20. How does Braithwaite show'his students that interracial
unity in their community is a possibility?
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Neoro Poatry

What Haﬁpens To A Dream Deferred?
by Langston Hughes

What happens to a dream deferred?
Does it dry up
Like a raisin in the sun?

-——

Or fester like a sore=-
And then run?
Does it stink like rotten meat?

109

Or crust and sugar over--
i | Like a syrupy sueet?
Maybe it just sags
) Like & heavy load.
Or does it‘explode?
] |
. 1. What use do you make of your five
senses when reading the poem?
2. What is a definition for the phrase
"a dream deferred'? .
. Give some examples of "dreams deferred'?
. There are six questions and one statement
%n?the poem, what does the one statement
07
5. What 1s the poetis:primary question?
6. Is the poet's primary question ever answered?
7. Why should the poet write about "& dream
deferred''? . '
L J82
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DREAMS -
by Larngstdn Hughes

" Hold fast to dreams

for 1if dresms die

life is a broken-winged bird

That can not fly.

Hold fast to dreams

For when dreams go

Life is a barren field

Frozen with snow.

Questions

What 1s the poet's comperison in Stanza I?
What are the emotlons that the compsrison expresses?
What is the comparisbn in Stanza II?

What are the emotions that the comparison expresses?

Why has the poet chosen to express these emotions?




MOTHER TO SON
by Langsten Hughes

Well, scn, I'll tell you:

Life for me ain't been no crystal stair,
It's hiad tacks in it,

And splinters,

And boards torn up,

And places with no carpet. on the floor=--

But all the time

I'se becn a=climbin' on,

And reochin' landin's,

And turnin' corncrs

And oowmetimes goin' in the dark .
Waen there ain't no light,

So, boy, don't you turn back.
Don't you set down on the steps
*Cause you f£ind it's kinder hard,
Don't you £all nowe--
For 1'ce still poin', honey,
I'se ¢till climbin' | -
And life for me ain't been no crystal stair.
Questions
1., Vhat typ2 of person iz the mother?
2, What is characteristic of her language?
3. What does hLier languege tell us about her?
4, From where does thz women draw her advice?
5. Doos the mother hold any hope for herself? Why?
6., Hew did th= mother get these ideals in the first place?

7. Do you think the son will profit from this advice? Why
or why not?
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Brass Spittoons
by Langston Hughes

Clean the spittoons, boy.
Detroit,
Chicago,
Atlantic City,
Palm Beach,
Clean the spittoons,
The steam in hotel kitchens,
And the smoke in hotel lobbies,
And thz slime in hotel spittoons:
Part oi m: life,
Hey, boy!
A nickel,
A dime, <
A dollar, :
Two dollars a day.
Hey, boy!
A nickel,
A dime,
A dollar,
Two dollaxrs
Buys shoes for the baby.
Hot'se rent to pay.
Church on Sunday,
My God!

Babie:s aund.church

ond women and Sunday

all mixed up with dimes end '

dollars and clean spittoons _

and house rent to pay.
Hey, boy!

A bright bowl of brass is beautiful to the Lord.
Bright polished brass like the cymbals
0f King David's dancers,
Like the wine cups of Solomon.
lley, boy!
A clezn spittoon on the altar of the Loxd.
A clean bright spittoon all newly polished,
At least I can oisfer that.
Com‘'mere, boy!




s
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l.

2,
3.

'

5.
6.
7.

9.

-sbwon

Why did the pret chose this type of job for the narratox
of the poem? -

Whet do the fuir cities indicate?

What is the narrator called bj the people?

Why has the narrator chosen this type of job?

low do we know the narrator is a man and not a teenager?
In the last stanza to what is the spittoon compared? Why?

What gre the feelings of the narrator who polishes the spit-
toons

What can be said sbout the date of this poem?
Would such & poem be written today? Why?
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I, TOO, SING AMERICA
by Langston Hughes

I, too, sing America.

I am the darker brother.

They send me to eat in the kitchen
When company comes,

But I lough,

And eat well,

And grow strong.

Tcmorrow,

I'll sit at the table
When compony comes,
Nobody'll dare

Say to na,

"Eat in the kitchen,"
Then,

Besides,
They'll see how beautiful I am

And be ashamed--

I, too, am America,

DREAM VARIATION
by Langston Hughes

To fling my erms wide

In some place of the sun,
To whirl and to dance

Till the white day is done,

} Then rest a% cool evening

Bencath a tall tree

While night comes on gently,
Dark like me=--

That is my dream!

To fling my srms wide

In the faoce ¢£ the sun,

Dance! whirl! whirl)]

Till the quick day is done.

Rest at peale evening,....

A tall, slin tree....

Night coming ten:?erly
Black iike me,
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CROSS
by Langston Hughes ..

My old man's a white old men

And my old mother's black.

If ever I cursaed my white old man
1 take my curses back,

I£ ever I cursed my black old mother
And wished she were in hell,

1'm sorry for that ev 1 wish

And now I wish her well,

My old mesn dled in 8 fine big house,
My ma died in a shack,

1 wonder where I'm gonna die,

Being neither white nox’ black?

SONG I'OR A DARK GIRL
by Langston Hughes

Way Down South in Dixie
(Breck the heart of me)

They hung my dark young lover
To a cross roads tree.

Way Down South in Dixie -
(Bruised bedy high in air)

1 asked the white Lord Jesus
What was the use of prayer,

Way Doun South in Dixile
(Break the heart of me)

Lova i3 a nakad shadow
on a8 gnarled and naked tree,

Jd§8
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THE WOUNDED PERSON
From Soug of Mwealé

by Walt Whiimoa

The hounded slave that flags in the race, leans by the fence,

| blowing, cover'd with sweat, ,

The twinzes that sting like needles his legs and neck; the
mucderous buckshot and the bullets, :

All these I fe:l or am,

1 am the kounded slave, I wince at the bite of the dogs,

Hell and despair are upon me, crazli and again crack the marksmen,

I clutch the rails of the fence, my gore dribs, thinn'd with
the ooze of my skin,

I fall on the weeds and stones, |

The riders spur their unwilling horses, haul close,

Taunt my dizzy ears and beat me violently over the head with
whipstocks,

Agonies are one of my changes of garments,

I do not ask thc worrded person how he feels, I myself become

- the wounded person.
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THE CREATION
-~ by James Weldon Johnson

And God stepped out on space,
And He looked around and said:
I'm Lonely~-=

1'1l meke me a world,

And far es the eye of God could see
Darkness covered everything,
IBlacker than a hundred midnights
Down in a cypress swamp,

Than God smiled,

And the light broke,

And the darkness rolled up on one side,
And the light stood shinin$ on the other,
And God gald: That's good!

Then God reached out and took the light in His hands,
And God rolled the light around in His hands '
Until !z made the sun; : :
And He se’: that sun a-blazing in the heavene.
And the light that was left from making the sun
God gathered it up in a shining ball

And flung it against the darkness, :
Spangling the night with the moon and stars.
Then down botween

The darkress and the light

He hurled the world;

And God said: That's good!

Then God himself stepped downe-=-

And the sun was on His right hand,

And the moon was on His left; .
The stars were clustered about His heuad,
And the earth was under His feet.

And God walked, and where He trod

His footsteps hollowed the valleys out
And bulged the mountains up.

Then He stopped and looked and saw

That the earth was hot and barren,

So God stcpped over the edge of the world

And he spat out the seven seage-

He batted His eyes, and the lightning flashed--
He clapped His hands, and the thunders rolled-~
And the vaters above the earth came down,

The cooling waters came down,

Then the green grass sprouted,

And the 1§tt1e red flowers blossomed,

The pine tree pointed his finger to the sky,
And the oak spread out his &rms,

The lokes cuddled douwn in the hollows of the ground,
And the rivers ran down to the sea;
And God smiled apsin,

And the rainbow appeared,

And curled itself around His shoulder,
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Then God raised His arm and He waved Bis hLiand
Over the gea and over tuec land,

And He 8e%d: Dring forth! Bring forth!

And quicker than God could drop His hand,
Fishes and fowls

And beasts and birds

Swam the rivers and the seas,

Roamed the forests and the woods,

And gplit the air with their wings.

And God said: That's good!

Then God walked around,

And God looked around

On all that He had made,

He loolkied at His s@n,

And He looked ot His moon,

And He looked at His little stars;
He looked on His world

With a1l its living things,

And God said: I'm lonely still.

Then God sat downe=-

On the side of & hill where He could think;
By a deep, wide river He sat downj;

With His head in His hands,

God thought and thought,

Till He thought: I'll make me & man!

Up from the bed of the river

God scooped the clay;

And by the bank of the river

He kneeled Him down;

And there the great God Almighty

Who lit the sun and fixed it in the sky,

Who flung the stars to the most far corner of the night,
Who rounded the earth in the middle of His hand,
This Great God,

Like a mommy bending over her baby,

Knceled down in the dust - :

Toiling over a lump of clay

Till He shaped it in His own image;

Then inio it He blew the breath of life,
And man became 8 living soul,
Amen. Anen.




Prejudice and the Mass Media

Here are some general evaluative questions to be used
when reading, viewing or listening to any of the mass media.

I. Style

A,

B,

H,

Are some of the characters in the mass media depicted
a8 inferior? .

What are some of the necessary qualifications for g
person to be termed as inferior?

Is the book or film Propagandistic or artistic?

Is the book or film constructive or destructive in
its treatment of the racial problem?

Why do writers resort to stereotyping in the mass
media?

Would you S8ay that the mass media distort reality and
Create illusj.on about the racial problem?

Would you say that the mass media are responsible
for creating many prejudices?

What responsibilit¥ does the mass medig have toward
the racial problem

II. Acting

Why aren't there more Negro actors in television
and f£ilms?

Do the Negro actors in television and films
Play strictly Negro parts?

How many Negro actors ¢an you name who play roles
that any actor can portray?

Have you noticed many Negroes in advertisements$

Why has it taken so long for Negroes to make it
into the acting phase of show business?
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Sample List of Material for the Prejudice Unit
BOOKS

1. To Kill A Mockingbird --Harper Lee
2. A Pajsin in the Sun-<Lorraine Hansberry

3. ZTo Sir, With Love--E.R., Braithwaite
4. Black Like Mee«Jokn Howord Griffin

FILMS

1. Homo of tho Brave

2. Black Like Me
3. A Patch of Blue

JELEVISZOY SHCWS

l. 1SPY,
2. Mission Iomossiblie

3. CBS Playhouse = The Finnl War of Olly Hinter by Ronald Ribman,

SHORT STORIES =-Stories for Youth - ed. Lass & Horowitz
1. That Greck Do} by Mackinlay Kantor

2. The Test by Angelica Gibbs

3. The Stepmother by Msrgaret Weymouth Jackson

120
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Projects

4. Uzwe each studeut note all the prejudicial expressions
regarding racial, religious, ethnic, and age issues that they
have heard in the last twenty=-four hours. Read each list

to the class without indicating who compiled each list. Can
the class select who urote each list?

2,  Students stand outside a large housing development oYX
apartment house, They note the number of Negro and White
people entering and leaving; also noting, if possible,
whethe =+ they live cr work there. Can any conclusions be
made fi om these observations?

3, Attempt to cbtain some statistics of the numbexrs and
races of people who have been executed for U.S. crimes in
previous years and of those people who await execution in
this current year. What conclusions, if any can be made from

these facts?

4, Make a List of religilous and ethuic backgrounds of
students in a number of classes. See if any conclusions
can be drawn as to:

a) the courses of study that certain groups of people
choose.

b) the towns or sections that certain groups of pecple
come from?

c) the elective subjects that certain groups of people
choose?

" 1f there are definite trends have the class speculate
as to why thexe trends exist, .
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