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FORWARD

The VITT Student Materials are designed to help you prepare for vocational
training programs or jobs in technical fields. You can apply the skills

that you will learn 1in this course to any technical or industriai
occupation.

[t is not the objective of the VITT materials to teach you specific
technical information. Rather, they present general technical topics to
help you practice and improve your English. In all technical training or
work situations, you need to know how to speak, read, and write about
technical subjects. You also need to be able to follow technicai
discussions and understand the main points.

Furthermore, this course will help you develop the study skills and test-
taking skills that are important in most technical education programs.

Good luck in your efforts to improve your “technical English"!
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UNIT ONE: DEFINITIONS AND CLASSIFICATIQONS

TOPICS: Technical Occupations, Vocational Training

SKILL OBJECTIVES: Comprehend a lecture
Follow an outline
Ask for and give definitions
Classify information
Refer to, read, and construct graphs and charts
Take multiple choice tests

This unit will build your language and stuay skills in those areas 7ounc
above in the "Skill Objectives" section. Most of them relate diractly to the
overall skills of being able to define important terms and classify
information, which are important in all technical fields. This unit will
also expose you to several different technical and industrial fields wiich
you may want to pursue in the future.

1V




VISUAL 1A
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WORKSHEET 1A

Qutline of Lecture

Follow along with this outline as you hear the lecture,

TOPIC: [INDUSTRIAL AND TECHNICAL OCCUPATIONS
[. [ntroduction
A. Industries - Products
1., Automobile Industry
2. Electronics Industry
B. Technical Occupations

£. Five Groups of Occupations

[I. Construction
A. Building
B. Repair Work
C. Jobs

[IT. Manufacturing
A. Production

B. Math
C. Jobs
Iv. Electronics

A, Equipment
8. Construction, Testing, Repair

C. Jobs
V. Mechanical

A. Jobs

B. Working with Machines, Repair
VI. Graphic Communications

A. Drafting

B. CAD

C. Math Skills
VII. Summary
A, Training Opportunities

) SSRY
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WORKSHEET 1B

Definitions

For this exercise you will need a partner.

Study the following sentences.

0 W N

(02}

Ask

A vocation is a profession or a trade which reguires special
training.

Many students are enrolled in vocational training.

An industry involves the prcduction of goods.

The United States is an industrial country.

Technology is the science related to developing products and

using them.

Computer electronics is a technical field.

An cccupation is an activity or a job that someone has be :n
trained for.

There are many occupational opportunities in the construction
field.

your partner to define the following words:
vocation, industry, technology, occupation

Examples: What does mean?
What is the definition of ?

Your partner will say a definition for each word, using

the sentences in Part A above as a guide. When you have Finished,

switch roles and repeat the exercise.

Now, take turns making sentences using these words:

vocational, industrial, technical, occuvational

Use the sentences in Part A above to help you.

Finally, interview your partner about his/her experience with

technology in school or at work. Use the words above in vour

questions.

i3




Word Forms

Fill in the missing words.

ﬁ WORKSHEET 1C

| Noun Adjective Verb

technology

i
|
|
|
| industrialize |
|
|
|
|

!
{
l
|
l
|
vocation H
|
|

|

|
|

l

& :
|
| l

|

occupational

i Write one sentence for each of the words you have added to the chart.
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Planning for the
worid of work

A3 you read this, you re probabiy
still in school. But you re thinking more
and more about the day when you'll
gotowork. . ..

... Anc
since work is going to be your main
activity ¢uring your adultyears. it's a
subject worth careful planning.

Pe-haps you're not sure just what
you can do. Or what you want to do.
But yout do know youwanta job — a
paying job that will bring you many of
the goad things of life.

vell, now is the best ime to be
exploring the types of occupations that
intere:st you. Keep in mind, of course.,
that there is probably no one job that's
perfect in all respects. The jobs that
you'll 1ave (no doubtyou'll try more
the.n one) should be determined by
y0 Jr own needs and goais. And you
can get a job that fits you if you kKnow
ycurseif.

READING 1D

There are many quesicrs ic ccr-
sider besiaes money ana ;Cc avanapi-
ity. What about job securit,? _angth i
work hours? Vacations? Earty ratre-
ment? Working conaitions? is ine work
indoors or outdoors? Is there a varety
of duties or one set routine? Is e work
done alone or with peopie? These are
some of the questions tnat ycu mignt
want to ask when talking witn vour
counselor or future empiover,

A. Discuss this reading with your teacher and classmates.

B. Which occupation are you interested in? QOutside of class, conquc:
research to find out about this occupation. Get inTormation wnich
answers the questions in the last paragraph of this reading. G&ive 2

3-5 minute oral report to the class.

Reading, slightly adapted, courcesy »f General Zlectric Company 7rom tne
brochure "So you want to go to work®, 1983.

| SN
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READING 1E

VOCATIONAL PROGRAMS AT MONROE TECHNICAL COLLEGE

Monroe Technical College has been offering certificate ana degree
programs in vocational education since 1958. It has become widely known for
practical training programs which prepare students for employment. Students
at Monroe can choose from a variety of programs leading to jobs in technical
and industrial occupations.

Monroe College offers training opportunities in the following programs:
Automobile Mechanics, Electron-cs, Building Engineering, Climate Control
Technology, Building Construct:on and Manufacturing Technology. The first
four programs consist of two y2ars of coursework and lab work ieading to an
associate degree. The last two are one-year programs leading %o
certification. ‘

The programs at Monroe :cre very job-oriented. The Auto Mgchanics and
Building Construction programs include on-the-job training. Tnhe other four
programs familiarize students with future workplace conditions by inviting
guest speakers to visit classes and taking students on field trips to company
sites. All of the programs offer classes during the week. 3uilding
Engineering also offers cnurses on weekends. All programs include joo
placement services for griduates.

Total student enrollnent has increased rapidly in recent years F-om 8C
students in 1983 to 200 in 1988 (see Figure 1).

FIGURE 1

225 -
200 - _ —
175 - ]

Total 150 -

Student _

Enrollment 125 -

100 - (7
75 - !

oL i

1983 1984 1985 1980 1987 IEEE:!
ENROLLMENT AT MONROE TECHNICAL CTLLEZGE

'l
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READING 1E(p.2)

For the year 1988, enrollment in each program was as follows:

Automobile Mechanics 42
: Electronics 60
Building Engineering 25

Climate Control Technology 25

Building Construction 34

Manufacturing Technology 14

Total 200

Monroe serves all different types of student. 'he student dody 1S
racially mixed. Approximately 25% of Monroe students are femala. All age
groups are represented by the students. For a breakdown of the age

distribution of students for the year 1988, see Figire 2.

FIGURE 2

Age 17-25

€

(9]

AGE DISTRIBUTION AT MONROL TICHNICAL COLLE
1988

The growing and diverse student body in Monroe's vocational orograms
reflects the changing times. Technical and industrial occupaticns are

requiring that workers have more and more skills., Monroce is keeping up with
these demands by teaching not only technical skills, but also tne language,
i math and problem-solving skills which workers need in today's 30 market,

ERIC 17




WORKSHEET 1E

Graphs and Charts

4. Complete the chart on the basis of the information given in the reading.
Use an "X" io mark the appropriate boxes.

Associatel J On-tne-Jobl  Job | deexend
Dearee | Certificatd Training | p1acement] Courses

i Auto Mechanics i
Electronics |
|
|

Building Engineering

Climate Control Technol.

Building Construction |

| | |
| | |
| | |
| | |
1 | |
| | |

Manufacturing Technology |

B. Based on the information in the reading, make a bar graph which shows the
enrolliment for each program in the year 1988. The bar for "Auto Mechanics”
has been done for you.

70

60
Iﬁ 50

Students

Iﬁ 40

30
I 20

10
P Auto tlectronics Building climate guiiding  tanutacturing
Mechanics Engineering Control Construction  Tachnology

Technology
PROGRAM ENROLLMENT AT MONRCE TECHNICAL COLLEGE FCR 1988




READING 1F

Computer Technicians

Computer tecnnicians are casicaily trcuciesnccters.
They enjoy installing and testing new ccmputer systems
so they'll run trouble-free fcr the customer. However. they
spend most of their time helping to maintain customer
equipment — routinely adjusting, oiling and cleaning
mecnanical, eiectromechanical ana electreniC caris anc
checking for ioose connectons ana defective ccmgo-
nents or Circuits.

Usually called field engineers or customer engl-
neers, ccmputer technicians are employed by ccmouter
manufacturers or firms that hold long-term coniracts o
service computer equipment. These technicians routinety
use tools such as voltammeters, chmmeters ana csclo-
scopes. And they run diagnostic programs to heip pin-
point certain malfunctions.

Because they service ccmputer systems that werx
twenty-four nours a cay, technicians must te on call a
odd hours, and availabie to rotae shiits so they can ce
available to fix computers. Overtime, often mcre thar
eight hours a weex, IS cCmmon.

Some technicians speciaiize in maintaining a paric:
ular computer moae! or system. ¢r :ndoing a certain tyce
of repair. Others decide tc concentrate on nelcing otner
technicians with difficult proclems. A few become sucer-
VISOrS Of Move INto equipment Cr Service saies. IS s &

field where ocportunities wil continue (0 grew {or Years i

come.
Reading courtesy of General flectric from the braocnure, "What's "t lide 2
be a technician?", 1985.

et
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WORKSHEET 1F (1)

Reading Comprehension

On the basis of the information in the reading, discuss the answers to the
guestions and then write them.

1.

What are some of the things that a computor technician must do?

a)

b)

e)

Who do computer technicians work for?

When do computer technicians work?

Look at the last paragraph. Do all technicians have the same job?

If you were a computer technician what would you like to soecialize in?
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WORKSHEET 1F(2)

Matching

The words in the left column are found in your reading. Match them to
the words on the right with similar meanings and write the letters in
the blanks.

1. install a. fix

2. maintain b, kind

3. defective Cc. change

4, routinely d. without difficulties
5. pinpoint e. broken

6. repair f. keep in good condition
7. type g. put in

8. overtime h. extra hours

9. rotate i. locate

Q. trouble-free j. regularly
Definitions

Complete the following definitions:

1. A computer technician is a person who

2. A computer marufacturer is a company that

3. Diagnostic programs are programs that

4. A computer maintenance technician is a technician who

A supervisor is a person who

(@4}
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UNIT TWO: PHYSICAL AND SPATIAL DESCRIPTIONS

TOPICS: Geometric Shapes
Dimensions

Measuring

SKILL OBJECTIVES: Comprehend and describe physical characteristics
Take lecture notes
Express numbers orally
Comprehend and use symbols and abbreviations
Read conversion tables
Make diagrams from oral and written instructiaons

This unit will build your language and study skills in those areas found
II above in the "Skill Objectives" secticn. Most of them relate directiy to the
overali skill of being able to comprehend and give physical descriotions of
objects, something that is important in all technical fields. This unit 2mpha-

szes the language of geometry and measurement.




WORKSHEET 2A

Vocabulary Comprehension

Now that you have heard the lecture, test your listening comprehension.
Draw each of the tollowing figures and shapes:

A straight, horizontal line. A vertical line.

Three paraliel lines. Two perpendicular lines
(with a 90° angle).

A square with a diagonal A rectangle.
line connecting two corners.

A circle with a line showing A triangle with equal sides.
its diameter,

e




WORKSHEET 2A (p.2)

A pentagon A hexagon An octagon

A sphere A cone

A cube A cylindzr

Now, draw a picture of a simple house using at least six of the shapes

discussed in the lecture. Label each shape in your drawing by its name.

o
» <4




WORKSHEET 28

Practice with Adjectives

These are adjectives which describe the shapes you have learned. For each
ad jective, make one sentence which describes a shape or an object.

Examples: A coin is circular. OR A coin has a circular shape.
A ball is spherical. OR A ball has a spherical shape.

1. <circular

2. triangular

3. rectangular

4, square

5. pentagonal

6. hexagonal

7. spherical

8. conical

9. cylindrical

10. cubical




WORKSHEET 2E
Measuring

Using a ruler, measure each of the foliowing Tines. Recora both Y.S. and
metric scale measurements.

w &= Ee B

U.sS. Metric
1.
2.
i
| 3.
P .
"
B
E.- Now, draw a line the length indicated.
ei 7. 1/
@ 8. 2 3/4"
li 9 4.5 cm
10. 3 1/8"
ﬁ
M. 7.2 cm.
i
2. 51/8"
g 13, 36 mm.
i 14. 30 mm.
Ii 15.  15/16"
o
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WORKSHEET 2F

Practice with Adjectives

We can talk about a measurement using either an adjective (such as "high") or
a noun (such as "height").

Examplies: The door is 6'8" high.
The height of the door is 6'8". OR Tne door has a neight of 6'3".

Study the following words. If any are new to you, review them witn your ‘astructor.

Nouns Adjectives
neight nign
length long
width wide
thickness thick
depth deep

Rewrite each sentence using a different form of the descriptive wora.
1. The window is 3'2" wide.

2. The desk is 4'5" long.

3. This piece of cardboard is .7 cm. thick.

4., That tall building has a height of 240 ft.

5. The depth of Taylor's water tank is 10 feet.

6. We need to measure how long the table is.

7. Tell me how wide the panel is.

3., 1 must xnow how high, now wide, and how long the truck is.

&D
-~}




READING 2G

Technical Descriptions

A technical description of an object is very different from a
non-technical description. Compare these two descrintions of a cnair:

Non-technical Description

The chair [ like to sit in when [ read is a very old chair. You could
call it an antique. It isn't really a very comfortable chair because the seat
is too hard and the back is too straight. I think the main reason [ like it
is because it was a gift from my grandmother and it has sentimental value to

me.

Technical Description

The chair is light brown in color and is made of oak. It stands 72 cm.
high. The top of the seat is 44 cm. from the floor and is slightiy nigher at
the sides and middle. [t is supported by legs which are flat on two sides,
rounded toward the outside, and tapered at the feet. The back of the chair is
nearly vertical and is composed of six cylindrical dowels each 2.2 cm. in
diameter. Connecting the dowels at the top is a curved panel with a width of
9 cm,

Discuss with your instructor the differences between these descriotions.

Could they be descriptions of the same chair?
Can you make a drawing of the chair?

Technical Writing Assignment

Select an object and write a technical description o 1%. G&ive 113
measurements, describe wnat it is made »f, and what *: 'ooks lika, "y 0 use
the vocabulary from this uniz.

'y}
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Aruitoxt provided by Eic:

READING/WORKSHEEZT 2
Conversion Chart
Using the following conversion chart, answer the questions.
Cammon Caonversion
Metric to U.5. — U.S. to Metric
Length
Metric to U.S. T, U.S. to Metric
' millsmeter = 0.03937 ncn 1inen = 2540 miimeters
1 centimeter = 0.3937 ncn i tinch = 2.540 centmeters
| meter = 39.37 ncnes | 1 oot = 30.480 cenumeters
| meter = 3.2808 I(eet } 1 loot = 0.3048 meter
' meter = 1.4936 vyaras | 1yarg = 91.440 cantimelers !
: ! xiiometer = 0.62137 mite ! tyard = 0.9144 meter
{ ' tmie = 1609 kiomaetsrs
: Area
Mestric to U.S. I U.S. to Metric
1 sqQ. miltmeter = 0.00155 sq. :ncn 15q.1ncn = 645.16 sa. milimeters
| 1 sq. centimeter = 0.1550 sq.:ncn 1sa.1ncn = 6.4516 sqa. centimeters
1 1 sQ. meter = 10.7640s0. leel 1 sq. loot = 929.03 sa. centimeters
| 1 Q. meter = 1196 sq.yards 1s5q. loot = 0.0929 sa. metar
! 1 sq. nectometer = 2471 acres : 1sq.yard = 0.836 sq. meter
: 1 hectare = 2.471  acres 1 acre = 0.4047 sq. nectometer
: 1 sQ xilometer = 0.386 sq mie ! acre = (.4047 nactare
| , 1sq. mie = 259 sq. xiometers
) Mass (Wetght) '
! Maetric to U.S. [ U.S. to Metric
1 gram = 0.03527 ounce | ! ounce (Qry) = 28.35 grams
1 xilogram = 22046 pounds | 1 oouna = 0.4536 kiogram '
! metric ton = 2 204 6 oounds . 1snortton (2000 1h) = 907 2 wiograms
| metric ton = 1102 1ons{snhort} 1 snortton (2000 1.} = 0.9072 metnc ton
Volume (Caoacity) 5
Metric to U.S. Il U.S. to Metric B
tcenuster = 10 cm? = 0338 Iud ounce | 1 lluid ounce = 2.957 Centiiters = 29 57 cm? ¢
1 deciter = 100cm? = 0.0528 ont (hq.) toint(lg) = 4732 decuters = 473.2cm?
1 inter = 1gm? = 10867 aquarts(ig.) | 1 quart(hq.) = 0.9453 iiter = 0.9463 am?
1 uter = tdm’ = 0.26417 gatlon (la.} | ' 9allon (ha.) = 3.7853 lters = 3.7853 am?
Chart courtesy of Glencoe Publishing Co., Machine T Technology, -2
1. Hov many inches are there in one centimeter?
2. Hcw many centimeters are there in gne inch?
3. Hcv many feet are in one meter?
I[r tvo meters?
4. How many grams are in an ounce?
5. What i3 the relationshin between pounds and <ilograms?
6. What is the ralationship of litars to liguid quarts?
r—l r‘
< J BEST COPY AVAILABLE
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UNIT THREE: FUNCTIONAL DESCRIPTIONS

TOPICS: Basic Shop Tools, rFasteners, and Instruments

SKILL OBJECTIVES: Comprehend lecture and take notes
Ask for and give names of basic tools
Ask for and describe functions/uses of tools
Refer to diagrams
Read instructions for using shop instruments

Take short answer tests

This unit will build your language and study skills in those areas founc
above in the "Skill Objectives® section. Most of them relate %o Deing able ::
comprenena and give functional descriptions, in other words tC descrio2 “wnat
things are used for." The topic for this unit is basic shop toels, Zut tne
Tanguage used to describe functions is similar for all different types oF

technical tools and equipment.

av
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WORKSHEET 3A
Lecture Notes

Listen to the lecture. Do not write anything.
Listen to the lecture again. Write the names of the tools.
Listen to the lecture a third time. Write the names of the functions.

TOOLS FUNCTIONS

11.

12.

13.

14.

~/

(]
o




5

L E

WORKSHEET 38

Yocabulary

Match the words with their definitions.

1. to grip a. to change
2. to drive b. not straight
3. types C. opening
4, single d. to hold
5. slot e. kinds
6. curved f. one
g 7. to adjust g. to push
ﬁ Write the correct words in the sentences.
ﬁ 1. A claw hammer is used to nail into wood.

2. A ball peen hammer is used to work with

3. A common screwdriver can be used with SCrews,

ﬁ 4. The lecture discussed three of wrenches.

5. With an adjustable wrench, you can make the opening larger or

6. A handsaw is not used for cutting lines.

7. A hacksaw is for cutting metal.

8. You can the size of combination pliers.

10. Water pump pliers are used to grip plumbing objects, such as

ﬁ 9. Pliers are used to a lot of things.

o
e




WORKSHEET 2C(1)

Functions/Oral Practice

When describing the function of something, two constructions can be usad.

Ei *"is used to + verb" Ex: A claw hammer is used to drive nails.

“is used for verb + ing" Ex: A claw hammer is used for driving nails.

1. Write a sentence with "is used to..."

ﬁ 2. Write a sentence with "is used for..."

Read: Student A: What is this called?
Student B: They're pliers.
Student A:  What are they used fcri
Student B: They're used for gripp ng things.

Practice the dialog with a partner. Use tne pictures below.

| |
I | 2.
| | iy
| I
N’
| |
| |
] | |
| | |
4. | 5 | 6. ]
| ‘:==’;§"”‘”’np--\ | *i{ {j7 -
) .
) Iy B T
| f ~
l .
|




WORKSHEET 2C(2)

Functions/Written Practice

Complete each sentence below using "used to" and used for."

1. Pliers things.
Pliers things.

2. A claw hammer nails.
A claw hammer naiis.

3. A handsaw wood .

i A handsaw wood .

4, A coping saw curved lines.
A coping saw curved lines.

5. Wrenches nuts ana bolts.
Wrenches . nuts and Hoits.

6. A Phillips screwdriver Phillios screws.
A Phillips screwdriver Philiips screws.

-

()]
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WORKSHEET 3D

Functions
A. Think of six tools or pieces of equipment you have used at home or at a
Job. Write one sentence for each which describes its function.

Example: A lawnmower is used for cutting grass.

B. Compare your sentences to those 2f your classmates. Compare *the words
you used to describe functions.

36




READING 3E

FASTENERS
We can speak of five basic kinds of fasteners which are used to join pieces anag
hold them in place: nails, screws, bolts, nuts, and washers. Each one has a

different function,

Nails

Finishing Nail

Common Nall

Iﬁ Nails are used to hold two surfaces together. They come in a variety of types
and sizes. Nails can have either flat or countersunk heads. Finishing nails have
countersunk heads which can be driven below the surface. They are used when the

nails should not be seen, such as in furniture. A flathead nai?, such as the
II common nail, does not actually lie flat; its stays above surfaca. Shor: Tlatheaa

nails are used to nail roofing paper and plaster board.

ﬁ Screws

i o

Flat Head Round Head Phillips Head

56
%

'i Here are some common types of screws. Screws are grouoed according to their
types of heads. Their heads can be round or flat. Ordinary scraws have siottac
la heads. A screw can have a singie slot or a Phillips slot. A Philiios slot nas
four sides. A Phillips screwdriver is used to tighten or loosen Phiilips nead
Ii screws. Screws cian also be grouped accorging o the material they ar2 used

for--30Me SCrews are wood screws and gtners arse meLai SCrews.

=
()
=1




READING 3E(p.2)
Bolts and Nuts

Square Head Macnine Bolt Square Hexagonal

flat Head Stove Soit

‘Wing

A bolt is different from a screw. A boit is not threaded into wood or metal.

square, or flat heads. Wrenches are used to tijhten nuts to bolts.
There are many kinds of nuts. The most common nuts are square (fcur siges) or
hexagonal (six sides). A special kind of nut is called the wing nut. Tt is usaed

for making adjustments by hand rather than with a wrench.

Washers

> @ B

Flat Washer Split Lock Shake Proof
Washer Washer
Washers

Eﬁ [t slides througn wood or metal anda is neld by a nut. 3o0lts can have round,

washers are used between bolt heads and surfaces and detween 20.I$ and nuts.

-
!

'3t ~asner., A

They prevent damage to surfaces. The most common washer 15 Cthe
split lock wasner is used to grip the nut and tne surfaca tightlv. 2 snake-oraof?

(Va3

ii washer has teeth. These teeth grip the surfaca and the nut. This wasper

resistant to shaking, and for this reason it is often used 0N macnines wnich

n vibrate.

IH dictures courtasy 37 Allington Corporation from Tools ang 8asic Macn'rnes, ~%es
Q e
ERIC v

Aruitoxt provided by Eic:




WORKSHEET 3E

i Reading Comprehension

Using the information from the reading, write short answers to the questions.

1. What is the reading passage about?

2. Which five types of parts are described in the passage?

3. What are nails used for?

4., What are finishing nails used for?

5. How can screws be grouped?

6. Which tool is used with Phillips nead screws?

7. What is the difference between flathead and Phillips screws?

E 8. Why are washers used?

9, How are bolts held in place?

10. What is a wing nut?

R}
(9]




MEASURING WITH MICROMETERS*

READING 3F

Micrometers (sometimes called "mikes") are instruments used for making very

exact measurements. Micrometers can measure in thousandths of an inch.

Qutside Micrometer

ANYIL  SPINDLE

/

FRAME

THIMBLE

Qutside Micrometer

“Reproduced by permission of Deere & Company, <1985 Deere & Company,
A1l rights reserved.'

One type of micrometer commonly used is an outside micrometer.

r
IS

t is used

measure the size of parts, such as their diameter or thickness.

Qprrect Use

*Reoroducad by permission of Deere & Company, c198S Qeere
All rights reserved.”

To measure an object, the thimble is screwed with the fingers untii tne

dictance between the anvil and the spindle fits over the ooject. 7hen the
micrometer is brought over the object. Next, the thimple is turned until tne
of the soindle and the anvil touch the object.
* (accent on 2nd syllapie, ~nymes wiin "odometer™

BEST COPY AVAILABLE

1)

o)

i Comoany,




READING 3F(p.2)

Reading a Micrometer

DATUM LINE
N
=
|t |
T— 20 O
P
BARREL THIMBLE

“Reproduced by permission of Deere i lompany, <1985 Qeera i lompany.
All rights reserved.”

The line which runs langthwise on the barrel of the micrometer is called the
datum line. Looking at this line tells you the measurement {thickness) 7T an
ob ject.

Each number on the birrel represents .100 (one hundred thousandtns) inch. Zach
line between the numbers represents .025 (twenty five thousandths) incn. Each line
on the thimble represent: .00l (one thousandth) inch. In the picture apove, ine
reading on the micrometer is:

.200 inch
+ .025 inch
+ ,021 inch
.246 inch




Reading Comprehension

After you have

discussed the reading, write short answers to the questions.

What is a mike?

Which type of micrometer is discussed in this reading?

What are ends of the anvil and the spindle called?

Which part

of the micrometer is turned to make a measurement?

What is connected to the thimble?

WORKSHEET 3F

. Where is the datum line located?

How many thousandths of an inch are represented between the numoers J and 1 on
the barrel?

How do you

read the numbers .200? (Write out the words.)

How do you

read .021? (Write out the words.)

How do you

read .2467 (Write out the words.)

What 1s an

outside micrometer used for?

42
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DIAGONAL CUTTER PLIERS

READING 3G

SIDE CUTTER PLIERS

NEEDLE-NQSE PLIERS

LCCK-GRIP PLIERS

DIAGONAL CUTTER PLIERS

Diagonal cutter pliers (Fig. 14) are ideal for pulling
cotter pins, especially from siotted nuts. They may
also be used for spreading the ends of cotter pins.
Never use diagonal pliers for cutting large-gauge
wire.

S!IDE CUTTER PLIERS

Side cutter pliers (Fig. 14) are for the serviceman
who cuts a lot of large-gauge wire.

HEZDLE-NCSE PLIERS

Needle-nose piiers are usec primarily for handling
smail objects and for reaching into restricted
areas. Never force them beyond their gnpping ca-
pacity.

“OCK-GRIP PLIERS

Lock-grip piiers (Fig. 14) are specially designed to
ciamp and hold a round object. One jaw 1s adjusta-
bie to fit different sizes of nuts, bolt heads. pipes.
or rods.

Never use these pliers on material where marring
the finish is a problem.

SHAP RING PLIERS

Snap ring pliers (Fig. 15) are used to spread snap
rings just the right amount as they are removed or
instatled.

This is a handy t~~{ and also helps prevent overex-
panding ot snap . gs.

Fig. 15 — Usa Of Snap Ring Phers
OTHER TYPES CF PLIERS

Special types of pliers are aiso available for certain
jobs: Battery (terrminal nut) pliers. water pump nut
pliers, ignition pliers, hose clamp piiers, brake
spring pliers, retaining ring pliers, groove-grio
snap ring pliers, horseshoe lock ring pliers. and
slip-joint (channei) pliers.

CARE OF PLIERS

Keep pliers clean and occasionally put a droo of
oil on the joint pin. This will prevent rusting. the
enemy of all tools.

Text and illustration reproduced by permission of Deere & Company, c1985 Deere &

Company. A1l rights reserved.
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WORKSHEET 3G

Reading Comprehension

Answer the questions with short answers.

1. What are diagonal cutter pliers used for?

2. Can diagonal pliers be used for cutting wire?

3. Which pliers are used for cutting large-guage wira?

4. MWhich pliers are adjustable?

5. What are needle-nose pliers used for?

6. What is another word for "grip"?

7. What is another name for slip-joint pliers?

8. What are snap ring pliers used to spread?

9, Where do you put oil on pliers?

H 10. What does oil prevent?

44
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UNIT FOUR: PROCESS DESCRIPTIONS

TOPICS: Force and Work, Basic Machines, Mechanica! Processes:
Internal Combustion Engines and Steam tngines

SKILL OBJECTIVES: Comprehend lecture and complete an outline
Discuss mechanical processes
Reconstruct steps in a process
Interpret diagrams and flow charts
Make an outline based on lecture
Take a fill-in test

This unit will build your language and study skills in those areas “ounc
above in the "Skill Objectives" section. Most of them relats dirsctly =2 tne
overall skill of being able to comprehend and give process descriziions, 1
other words "how things work". The language used to describe mechanica’
processes is similar in all technical fields.

- 36 49




ﬁ | VISUAL 4A

Six Basic Machines

— AL CR M

1. Lever 2. Wheel and Axle

L

\

4, 'Wedge 5. Wheel on an

{ \ U Inclined Plane
Iﬁ 3. Pulley

§. Screw




WORKSHEET 4A(1)

Qutline of Lecture

Fill in the blanks in this outline as you listen to the lecture.
TOPIC: WORK AND BASIC MACHINES
I. Introduction

I1. Physics

A, Physics is

B. Physics focuses on

[[I. Work

A, Tech. definition of work:

B. Work = force x

C. Examples:

1.

2.

3. A1 1b. book x 3 ft, = ft/1bs. of work.
4., A 10 1b. box x 4 ft, = TL/1bs. of work.
5. 2 types of motion: a. b.

IV. Machines

A. Definition:

8., Example:

(Continued on next page)

47
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WORKSHEET 4A(1)

(p.2)

Basic Machines
A.

1. The supporting point is the
B.
c.
D.

1. Example:
E.

1. Example:
F.

1. It converts motion to motion.
Summary

A, Complex machines use principles of

change the or

of objects.

machines to




| WORKSHEET 4A(2)

Word Problems

Answer the questions.

1. If you move a table which weighs 50 pounds a distance of 5 feet, how many
foot/pounds of work have you done?

2. If a machine moves a 3-pound object 40 feet, how much work has the machine
- done?
3. If that same machine transports 50 of those 3-pound objects 40 feet, how

much work has the machine done?

4, If you try to lift a 50-pound weight but can't move it, how much work have
I you done?

5. How much work has been done if you move a 10-pound object a distance of 6
inches?

49
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READING 48
INTERNAL COMBUSTION GASOLINE ENGINE

The gasoline engine was invented over 100 years ago. Since then, this
type of engine has been used in millions of automobiles. Most automobiles
today are still powered by gasoline engines.

The gasoline engine is called an internal combustion engine because
gasoline is burned inside of a closed space in order to produce power. How
does the fuel, gasoline, produce power? When gasoline mixed with air is
burned, a small explosion takes place. If this happens inside of a closed
container such as the one in Figure 1, pressure from the explosion blows the
1id off the container. The 1id blowing off the container is a form of power.

{0

AR,

+

GAS ‘ gy ¢
FiRe

Figure 1: Blowing Off The Lid

The power that is produced by the explosion must be controlled. To do
this, the 1id must stay inside the container. In an automobile engine, this
“1id" is called a piston, and the container is the cylinder. When there is an
explosion inside the cylinder, the piston is forced through the cylinder. The
piston is connected to a connecting rod, and the rod is connected to a
crankshaft. The moving piston pushes on the connecting rod and turns the
crankshaft, Figure 2.

CEANKSHART - -
TN ST TN
|\ \ { & { )

C.:“:‘Yﬂ‘.
L
risTes
CYLINODER
A B8 <

Figure 2. Lid Inside A Container Forms a Simnle Engine.

As you can see in Figure 2, a simple explosion does work in a ‘
reciprocating (up and down) motion. This reciprocating motion is changed I3
rotary (circular) motion. The rotary motion produced by the engine 15
transferred to the wheels of the automobile.

NIT




WORKSHEET 4B(1)

Steps in a Process

Put these sentences into the correct order to describe the combustion process
in an internal combustion gasoline engine.

Step No.

The explasion forces the piston through the cylinder.
Gasoline is mixed with air and enters the cylinder.
The connecting rod turns the crankshaft.

The piston pushes the conpecting rod.

This fuel mixture is burned inside the cylinder, causing an
explosion,

c
s
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WORKSHEET 4B(2)

Active vs. Passive Sentences

Match the phrase on the left to the one on the right with the same meaning.
Connect the two with a line.

» mE R e
TS

1. Most automobiles are powered by The explosion forces the piston

gasoline engines. through the cylinder.
2. In a carburetor, gasoline is An explosion produces power.

mixed with air.

3. Power is produced by an Gasoline engines power most
explosion. automobi les.

i
b
"
&
¥
b

4. The piston is forced through the The connecting rod turns the

cylinder by the explosion. crankshaft,

5. The crarkshaft is turned by A carburetor mixes gasoline with
the onnecting rod. oir.

5 In a car, rotary motion is A car uses rotary motion to turn the
used to turn the wheels. wheels.

=
c
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WORKSHEET 48(3)

Cause and Effect

Complete the sentences.

1. When gasoline mixed with air is burned,

2. When an explosion occurs in a closed container,

3. When an explosion takes place in an engine cylinder,

4, When the piston moves up and down,

5. When the rotary motion produced by the engine is applied to the axle,




READING 4D

NEWCOMEN'S STEAM ENGINE

In 1712, Thomas Newcomen built a steam engine. The engine was used for
pumping water out of tin mines in southwest England. Steam engines Qefe
improved greatly in later years, but many of the same technical princioles found
in Newcomen's pump are still important today.

Newcomen's engine pumped water by raising and lowering a buckat in a deep
shaft. The steam needed to drive the engine was produced by a coal-burning

furnace.

The pump worked as follows (refer to the diagram on the next page): The
furnace (A) heated water in a boiler (B). The boiling water produced steam,
which entered the cylinder (C). The pressure from the steam faorcea the piston
(D) up the cylinder. The piston rod was attached by a chain (E) to a heavy beam
(F). This "walking beam" was actually a lever that operated on the seesaw
principle. When the piston ascended up the cylinder, the beam turned. Tnis was
due to the atmospheric pressure* which pushed the pump bucket and rod (G) down
the shaft (H).

At this point, cold water (I) was let into the cylinder througn 2a valve
(J). Tnis caused the steam in the cylinder to condense. The pressure in the
cylinder decreased, producing a partial vacuum. The atmospheric orassure above
the piston pushed it back down the cylinder, The water inside tne cylinder
exited through a valve (K). This movement of the piston lowered the beam, the
other end of the beam rose, bringing the pump bucket up the shaft.

This cycle repeated itself approximately every four seconds. Thne walking
beam rocked back and forth, continually pumping water up the shaft. 20ds (not
shown in the diagram) connected the beam to the valves. These ra2ds ooened and
shut the valves at the appropriate times.

*Atmospheric oressure is air pressure.




READING 40(p.2)

NEWCOMEN'S STEAM ENGINE
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WORKSHEET 4D0(1)

Referring to a Diagram

Look at the first page of READING 4D, but do not look at the diagram on page 2.
On this worksheet, label the parts of the steam engine with letters according
to the description in the reading.




Steps in a Process

A.

Put these sentences into the correct order to describe

steam-driven pump worked.

The first one has been done

Steam entered the cylinder.

The beam rose on the piston side and lowered

1 The furnace heated water.

Cold water entered the cylinder.

The piston moved up the cylinder.

The beam lowered on the piston side and rose

The piston moved down the cylinder.

The pump bucket descended down the shaft.

The pump bucket came up the shaft.

The pressure in the cylinder decreased.

WORKSHEET 4D(2;

now Newcomen's

for you.

an the oump. side.

on the pump side.

This description of the pumping process is written in the past tanse. Why

do you think this is so?

Imagine that the Newcomen pump is still being used today. 2n a separate sheet of

paper, rewrite the above steps in the correct order.

present tense.

Syt each santence into the




Technical vs. Everyday Vocabulary

In the left column are "technical" words found in your reading.

more common expressions on the right wnich mean the same.

WORKSHEET 4D(3)

“atch them to the

A 8
1. produce a. push
2. force b. work
3. attach c. go out
4. ope:ate d. make
5. appropriate e. about
6. exit f. air
7. approximately g. connect
8. atmospheric h. right
9. shut i. go up
10. ascend j. close
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READING 4E

THE FOUR-STROKE CYCLE IN AN INTERNAL COMBUSTION GASOLINE 'ENGINE

This reading passage provides more detailed information about the
process which occurs in a cylinder in a gasoline engine.

- .

As you know, the piston moves up and down inside the cylinder, ach
upward and each downward movement is called a stroke. In order %o bring the
fuel mixture into the cylinder, burn it, and then push out the purned waste
nroduct (=xhaust), four stokes of the piston take place. F“igure ' '25.2)

shows the four-stroke cycle.

Intake Stiroke

The piston is pulled down by the crankshaft. A type of "door" <o the
cylinder, which is called the intake valve, opens. This allows the air-fuel
mixture to be drawn into the cylinder, View A.

Compression Stroke

At the end of the intake stroke, the intake valve closes. Then the
crankshaft forces the piston up through the cylinder. This causes pressure
in the cylinder, which compresses the air-fuel mixture, View 8.

Firing Stroke

This is the stroke in which combustion (burning) takes place. The
compressed air-fuel mixture is ignited by a spark from the spark 2iud. nis
explodes the mixture, and the pressure caused by the explosion drivas the
piston back down through the cylinder. B3oth valves are closed during this
firing stroke, View C.

Exhaust Stroke

At the end of the firing stroke, the exhaust valve opens. The
crankshaft forces the piston up through the cylinder. All the burned gases
are exhausted from the cylinder. Now the system is ready for another intake

stroke, View D.

This four-stroke cycle is repeated over and over again. All of the
cylinders of the engine work together to produce enough power td run the

automobile.




READING 4E(p.2)

Four-stroke cycie in a gasoline engine cylinder,

Figure 1,
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WORKSHEET 4€£(1)

Steps in a Process

A. Put the sentences into the correct order to describe the intarnai ccmbustion
process. The first one in each section has been done for you.

Intake and Compressions Strokes

The intake valve closes.

The piston is pulled down by the crankshaft.
The air-fuel mixture is compressed.

The air-fuel mixture enters the cylinder.

D B B EE NE Gk

The intake valve opens.

T F

The piston goes up the cylinder.

Firing and Exhaust Strokes

The explosion forces the piston back down the cylinder.
The piston goes up the cylinder,
The exhaust valve opens.

The air-fuel mixture is ignited ana burns.

LT

The gases are exhausted from the cylinder.

B. Using the sentences above, write two paragraphs with the titles "I1take and
Compression Strokes" and "Firing and Exhaust Strokes." Begin each sentence
with a word which emphasizes its place in-the process. For example:

First, the piston is pulled down by the crankshaft. Here are some words you
might use: first, second, third, then, next, after that, ‘ast, “inally.

[}
s
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WORKSHEET 4E(2)

Active and Passive Sentences

The following sentences describe steps in the interia] combustion process (they are
not in order). Each step can be written as either an active or a passive sentence.
Their meanings are the same. For each sentence provided, write the corresponding
active or passive form. The first one has been done for you.

Active Passive
1. The spark plug ignites the fuel The fuel mixture is ignitad by the spark

mixture, plug.

2. The niston compresses the fuel

mixture.

3. The connecting rod turns the

crankshaft,

4. Burning gas causes an explosion.

5. The valve is opened by a camshaft.

6. The car is powered by the engine.

(The following sentences contain two-word verbs., 3e carefull)

7. The crankshaft pulls the piston The piston is pulled down by the
down, ¢rankshaft.

8. The crankshaft for=es the piston

up.

9, The explosion drives the piston

down.

10. The exhaust is pushed out by the piston,

~
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WAORKSHEET 4F

Oral Presentations

Prepare a 3-5 minute oral presentation on a mechanical orocess and present it
to the class. As your topic, choose a mechanical appliance or utensil you
nave at home (such as a toaster, a can opener, 2tc.) ana explain in simplie
terms how it works.

Use this outline to help you prepare your oresentation,

TOPIC: "Yow a Works"

Introduction
A. Who uses it
8, Its function
Mechanical Process (How it works)

A. First, ...

Conclusion

In addition to preparing your presentation, prepare two guestions about your
topic. After you have done your presentation, ask the class your questions
to check their comprehension, Make sure that you have given the answers &0
your questions in your presentation,

Question Answer

1.

2.

63




UNIT FIVE: DEFINIVIONS, EXAMPLES, AND CLASSIFICATIONS

TOPICS: Matter and Energy
Changing States of Matter
Energy Consumption
Materials and Their Properties

SKILL OBJECTIVES: <Comprehend lecture and take lecture notes
[dentify, ask for, and give definitions
Identify, ask for, and give examples
Classify information into categories and subcategories
Read tables
Take true/false tests

This unit will build your language and study skills in those areas found
above in the “Skill Objectives® section. Most of them relate directly to the
overall skills of being able to define terms, give examples, and classify
information. The topics for this unit are matter and energy, which are key
concepts in understanding many technical processes and operations.

- 55 - (4




WORKSKEET 5A(1)

Qutline of Lecture

Fi1l in the blanks in this outline as you listen to the lecture,

TOPIC: MATTER AND ENERGY

-t
.

Introduction: Zverything can pe classified as matter or energy
[I. Matter

A, Definition:

B. 3 Subcategories

1.

txampies:
2.

Examples:
3.

Examples:

[II. Energy

A. DJefinition:

GO




WORKSHEET 5A(2)

Classifying Information
‘ Based on the information in the lecture, Ti1l in the empty doxes.
|
i PHYSICAL WORLD |

Solids

LM OX @ >xXm
N oV cC ow

=3
=
ey




WORKSHEET 5A(3)

Oral Practice

Do this exercise with a partner.,

First, ask your partner to define these words: matter, solid, liquid, gas,
energy.

Student A: What is ?

Student B: - is

Next, ask your partner about these categories: matter, energy.

St. A: How many types of are there?
St. 8: There are types of
They are , , 2tc.

Finally, ask your partner for examples of these: solids, liquids,
gases, light sources, heat sources, sources of electricity.

St. A: What are some examples of ?

St. B: Some examples are ) , and

when Student A is finished asking questions, partners ssitch roles ang
repeat the exercise.




[‘ READING SB
CHANGING STATES OF MATTER

Many materials can change from one state of matter tc another. ~=or
axample, water can change from a solid (ice) to a liquid, or from a liguid to
a gas (steam).

When a solid turns into a liquid, the process is called melting. Ice
melts at 32° Fahrennheit (0°C). This temperature is known as the melting
point for ice. Other solids melt at other temperatures. Figure ! gives the
melting points of three metals.

~Figure 1
Metals m.p.(melting point) 1
[ron (Fe) 1,536° C
Lead (Pb) 327° C
Mercury (Hg) -39° C }

Of course the reverse can also happen. Water can turn to ice, whnich

means that a liquid is turning into a solid, i.e., freezing. This happens
at a temperature which is called the freezing point.

When a liquid turns into a gas, we say that it vaporizes. This aiways
happens wnen a liquid reaches its boiling point. The boiling point of water

AR

is 100° C. (Of course water also turns to a vapor very slowly at lgwer
temperatures. Tnis is called evaporation.) The freezing points and boiling
soints of various liquids is given in Figure 2.

Figure 2
Liquids f.p. b.n,
0°C 100°C
Bromine (8r) -7°C 58°C
Ben zene (CsHs) 5°C 80°C

i Water (H%O)

Aand finally, the reverse of this process is when a gas turns into a
liquid. When this happens, we say that the gas or liquiries. sondensation,
ii for example, is a process wheredy a3 Jas is converted to a liquid. «hen there
15 a lot of water vapor in the air, ‘t can condense on an object and make it

I Q faal wat,
ERIC [5

)




READING 5B (p.2)

A1l gases become liguids wnen they are cooled down to their boiling points.
Oxygen, for instrance, liguifies at -133°C. 3elow -219°C oxygen fraszes,

tecoming a solid. Fiqure 3 shows the freezing points and boiling points For

some gases.
l Figure 3
Gases f.D D.D !
|
E Carbon Dioxide (C0y)  -78°C -57°C |
Oxygen (0) -219°¢C -183°C |
Hydrogen (H) -259°C -253°C |

() .‘_J




WORKSHEET 58(1)

Reading Comprehension
Answer these questions about the reading.

1. What is the main idea expressed in the reading?

2. dhat is the process called when a solid turns into a liquid?

When a liquid turns into a solid?

EE I B SR aE s

Ahen liquid turns into a gas? ar

When a gas turns into a liquid? or

L2
e

3. When water boils, wnat is the product cailed?

Wwhen water evaporataes, what is the product called?

-l

4, Ahat temperature is the same as 32° Fahrenheit?

5. What is the reverse of melting?

What is the reverse of vaporizing?

Look at Figure 1.

- -
(=)

7. What does "m.p." mean?

Ahat is the chemical symbol for lead?

[0o]

9., What is the melting point for lead?

10. Which metal in the chart has the highest melting point?

Look at Figure 2.

11. Jhat do f.p. and b.p. stand for? and

12. At wnat temperature does bromine become a solid?

13. At wnat temperature does benzene become a gas?

Look at Figure 3,

14. At what temperature does hydrogen become a liguid?

dhat state 15 carbon diaxide in at -20°C?

=R
o

at -h0°C7 20 =307

te

(1)




WORKSHEET 5B(2)

Oral Practice

Sometimes we give a definition of a word by telling about the process

involved. For example:

Student A: Can you tell me the definition of melting?
Student B: Melting occurs (happens) when a solid becomes
a liquid.

Student A: Can you give me an example?
Student 8: An example is when ica turns to water.

With a partner, practice asking for definitions and examples. _Jse these Xey
words :

freezing

vaporizing (vaporization)

evaporation

condensing (condensation)

liquifying

After Student A has asked saveral questions, switch roles.




ENERGY CONSUMPTION

i READING SC

. One of the forms of energy we depend on every day is alectricity. Many
of the appliances in our homes consume electricity, changing it into other
forms of energy such as heat or light. The following diagram gives the
number of units (one unit = 1 kilowatt/hour) consumed by each appliance.

100 watt bulb  refrigerator talevision space heater hot water heater

I

|

|

- |

(

|

/“ —| :
l

}

|

!

1/70 Unit 1/20 Unit 1/4 Unit 1 Unit 1/2 Unit |

Units Used by Electrical Apoliances |
(Expressed in <ilowatts per Hour) |

o/
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WORKSHEET 5C

Reading Comprehension

'Jse the information from the diagram to answer these Juestions.

1.

Ahich appliance in the diagram uses the most electricity per nour?

2. 1f a 100 watt bulb is on for 3 hours, it uses 3/10 units of eiectricity.
1/10 unit per hour x 3 hours = 3/10 units
How many units does a 100 watt bulb use in 7 hours?
3. How many units of electricity do these appliances use wnen tney run for
the amount of time given?
a. How much electricity does a refrigerator use when *: ~uns “3r 10
hours?
b, Television - 4 hours?
c. Hot water heater - 4 hours?
d. Space heater - 2 1/2 hours?
. Three 100 watt bulbs - 5 hours?
4. Tf you used these appliances every day far the numoer of hours given i1
Question 5, how many units would be used in one weex?
5. If one unit of electricity costs !5 cents, now much would the eiactricit
pill be for the week?
Interviews

‘ntarview a classmate about the appliances in his/her nome or 3apart™

nL, A5k

4]

what types >f energy they use and now many hours per day they are wsed. YU

n1y

2759 4ant to ask about taeir mgnthly tilicy ntlls farogas o and 2lentmioil,

y
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8.

Listen to your instructor talk about Jiffarent

Materials

here:

.ist some of the properties of materials:

Metals

Property

Fiber Praducts

Definition

WORKSHEET 5D

types of materials.,

ist them

Chemicaiiy-Produced
Materials

Put x's in the chart ta show the propertiss of the materals you have
discussed.

Properties or Common Materials

I

| woodl Paper{ Plastid Rubberd Cottonl Glassl Steell Copoer

Polyesteri

| riaid

| brittle

{
I
|

| flexible

| elastic

| strong

I
|
|
I
|

|
|
I
|
|

|
I
|
I
I
I

| heavy

I
|
I
I
I
|

| 1ight

|
|
I
|
|
|
I

| 4 mixture of

materials

|
|
|
!

|
|
|
|
|
|
:

|
I
I
|
|
|
|
|
I

b e b — L

i1




READING/WORKSHEET 5E

oy e

MATERIALS
Study the following definitions:
material physical matter
alement a chemical substance that cannot =isily be Separated into

different substances

iron a heavy, strong, very common 2lement
copper a reddish-brown ductile (stretchable) metallic element
metal i hard, strong material that can conduct heat or electricity
. alloy a mixture of two or more metallic aiaments
steel a very strong metal alloy which contains iron and carbon
aluminum a light but strong metallic element
I carbon a nonmetallic chemical element
brass an alloy consisting of copper and zinc
I low carbon steel a malleable, "elastic" form of stael with a carbon content

of .08-,25%
l} high carbon steel a very strong form of steel with poor malleability, poor
-1,

N
©

(@3]

[0))

elasticity, and a carbon content of .

Are the following statements true or false? Write T for true, 7 for false.

Iron is an element which is heavy and strong,

It is difficult to separate an element into different substances.
An alloy is an element.

Aluminum is an element.

"ron and carbon are found in steel.

Metals can conduct alactricity.

~N O N e W Ny

SERRRR

Carbon is a form of metal.

(o)

Copper and zinc mixed together firm an 31 10y,
_ow carbon sta2el! nis good malleaoility.
4 steal with 1.0% carpbon is zlassified as nign ciroon stael,

I

()

|




WORKSHEET 5F

Definitions

A,

Select 10 words from this unit and write a brief definition for each.

Word Definition

As a class, play "Jeopardy." Select three "contestants" to go in front
of the class. A member of the "audience" reads a definition aloud. The
first contestant to form a question which asks for the definition of the
word earns one point.

Example: Member of audience: "Physical matter"
Contestant: "4hat is the definition of materiai?”

[ 4
i
D
X
(@}
[&]
=
ot
1D
w
¢ T
[S]
3
ot
L

When gne cantestant has earned four Joints, selec

(1
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Metal Designation and ldentification
- READING 3G

Thousands of stanaard metai alloys are avail-

able. eacn of which has uniGue prooerties making 10 0

it the best choice for certain applications. in orcer —

for different manufacturers to produce the same plain carbon ‘ : .20% caroon

ailoys. it was necessary to standardize the ailoy steei = Rl -

compositions. For the convenience of manuiac- 4130

turers and consumers, it was also necessary 0 L .4

develop standard numbering systems so that chrome ! !

aach alloy couid have its own unique designation. molybdenum —— 0.30% carccn
steei

Steel Numbering Systems

The two main ste={ numpering systems were
deveioped by the Society of Automotive T.q. 130-1. SAE and AIS| coce numoers.
Engineers (SAE), and the American lron and

Steel Institute (AISI). These systems designate
standard constructional grades of carbon and

-

e
"
' alloy stesis according to their basic chemical Table 130-1
_ compasition. Both the SAE and AISI systems use Series Dasignations In SAE-AISI Stsel Cads
a four-cigit series of ccde numoers. Cec2sionally,
a five-digit series is used for certain alloys. Series Types |
) 10xx Nonsuiphurizea ¢3roon stees
Flrst Digit 112x Resuionurnzea carcon steeis
N ({rem macnining)
In the SAE and AIS] code classification sys- 123x  AeoRCIDNOMNZed ard resuiChurized
terns, the first number frequently. but not ajways, caroon stea:s (Ires macaning) ;
indicates the basic type of steel as follows: 13xx vn 1.75%
*2qax M 1.50%
; - gar:oln “2%xx Nio 5.50%
- Nicke I MUY 25 Cr9.83%
3 — Nickel-chrome 33xx N 3.50% Cr 1833 '
o . - L ET :
4 — M n 40x1 10 020 0r028% ;
'C;‘Vbd,e um Gxx Cr 0500r095% Mo 0 T ar0.20%
g -— Chrc:lmmm y 43xx o1 30% JrCE0
~ Chromium-vanadium or 0.80% Mo Q28
7 — Tungsten 44 xx Mo 0.40% t
8 — Nickel-chromium-moiybdenum 45 ‘4o 0.22% '
9 Sili anese 46xx NE130% Mo Q.28 !
— oilicomanganes Lazax w1257 Cro45% o0t !
ar .35
All Digits 48xx Mo 3.50% Mo 0.25% :
i . . - . £0xx ¢ 0.25.0.40 0r 0.82% ‘
w The first two digits together indicate the series Omax = 100 Crao‘s,‘-‘u/’ ‘
within the basic ailoy group. There may UCe $iax S 0.30.30.33.235. 3r * LM |
several series within a Jasic aiioy group, dezend- 21111 S 130% Cr 105 [
. . : . < il 20, -~
l ing on the amount of principai alloying eiements. éﬁ? \;r (') :g E) 002 9::/ 1457, l
Hence. the secund digit very often. Zut not 7 0.12%. 0.70".‘n:|'mf o3 € mun ’
always. indicates the aoproximate percentage <f 31ax o 0.2G°, 3,407 Mo 0 127
B the principal alloying eiement. The third, fcurth, 36ax ‘i Q.85 Cr080M Mo dl0
) and fifth digits are intended to indicate the 20- gé“ N CE3% Crocsm :"Oof-‘v:'ﬂ
L) an - ot )
proximate middle of the carbon range. The car: 92;: Jn 85‘5‘,: 3 ;‘:e‘,,: 10 0 337
bon content is indicated 1n gaints — §-0oint <ar: o - 5t 0,357 !
bon is 0.01%, 45-point carpon is 0.43%%, and 93xx N 328 Zr1 oY Mo 012
100-point carbon is 1.0%. Jdnx Mo Q457 Crd.40% Mo Q.02
Two exampies of the SAE/AIS! numoering (d8xx uw 1U0% crager ‘o028
systern are =xpisined in F:,q‘ 1301, The seres ‘Mot incit 'ed n 'he currant st Jf dtancarg stees,
H desigrations and the tyDes of steel whicn thev A"'E"",’.':"‘gén r'" ‘:':'%'::,'-""“m
. - e P
designate are summarized in Tabie 120-1. Cr Ehramium sl Sincon
Mn Mangenase Y Vanadium
' Reading courtesy 37 Glencoe Publisning Co., “achine Tsol Tachnology, 1784, |
.o |

Q

ERIC
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AORKSHEET 5G

Reading Comprehension

3ased on the readiig, answer the fallowing questions.

1. 4hy was it necessary to standardize the metal alloys?

2. Ahat does AISI stand for?

3. How many digits does the number 1020 have?

In the SAE and AISI system, what type of steel has the number 3 as the
first digit in its code numper? dhat type has the first
digit 77

5. Fill in the blank: The second digit often indicatas the approximate
percentage of the

The second digit in the series number 4dxx in Table 130-1 means that
this alloy has about % Mo (Molybdenum).
Look at Figure 130-1. [In the code number 1020, what Jo the third and

(@)

fourth digits tell you?

30k 3t Table 130-1. Answer the questions.

1. Anat does Ni stand for?
Mn?

2. dhat % of molybdenum is zsontained in the series 45xx?

3. What % of chromium is contained in the series 43xx?

4. Jf all the series, which one contains the most chromium?

5. Which series numbers are not included in the current list of

standardized steels? and

0. dow many series contain a combination of these three elements: nickel,
chromium 3and molybdenum?

ahich series have five-digit numpers? , . and

()




UNIT SIX: COMPARATIVE DESCRIPTIONS

TOPICS: Flectricity, Electronics

SKILL OBJECTIVES: Compare and contrast two topics
Take lecture notes
Refer to a table of contents and index
Read a schematic diagram
Take a multiple choice test

This J4nit i1l build your language and study s«ills in those arz2as

N
}

found above in the "Skill Objectives" section. ‘“ost of them ralate Jirectiy
to the overall skills of being able to compares objects ¢r ideas. The topics
for this unit are electricity and electronics, but the language used 20 make
comparisons is similar whenever you are talking about the differences and

similarities between two things.

- 704
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ELECTRON'C:S/Bczckground to Electronics

Basic Principles. To understand how electron devices
work, a person must know something about the nature
of matter. All mater consists of tiny “building blocks”
called atoms. Every atom, in turn, has one or more
electrons—particles that camry ar electric charg=. In sub-
stances called conductors, which include most metals,
the atoms have one or more electrons that can flow
freely from atom to atom. Such a low forms an electric
current. .

Electronics and the science of electricity both deal
with electric current. But they differ in how they use
it. Elecrricity deals with electric current mainly in the
form of energy. The energy onerates electric lights,
electric motors, and other electric equipment. The cur-
rent flows through wires or other conductors. Electron-
ics, on the other hand, deals with electric current mainly
in the form of pulses, or signals. The current fows
through electron deviess, which change the current’s
behavior to make it work as a signal.

The signals used in electronics may represent sounds,
pictures, numbers, or other information. In computers,
the signals stand for numbers. In radios and phono-
graphs, they stand for sounds. TV signals carry both
sound and picture information. Other electronic signals
are used to count or compare objects, measure time or
temperature, analyze the chernical composition of vari-
ous substances, or detect radicactive materials.

To carry information, an electric current must go
through a series of changes. Some changes congol the
direction of the cutrent. Other changes vary the cur-
rent’s stength or its frequency—that is, the number of
times it viorawes per second. Electonics depends on
electron devices to make these char.ges.

Electron dev.tes work because they can control an
electric current—that is, a flow of electrons—quickly
and accurately. The flow of electrons through a wire or
other conductor cannot be controlled with great speed
or accuracy. An efectron device avoids this problem by
producing a flow of electrons that is independent of a
conducting material. Most elecron devices made today
create a flow of electrons in certain semiconductor ma-
terials, such as germanium or silicon. Semiconductors
are not good conductors of electricity, nor are they good
insulators (nonconductors). But if they are chemicaily
treated in centain wavs, they can both conduct and
control an electric current.

Electron devices enable electronic equipment to
wark with great speed and accuracy. In computers, for
example, the .zvices make changes in an electic cur-
rent to solve mathematical problems. The devices work
so rapidly that a computer can solve difficult prob-
lems millions of times faster than a pesson can. In
TV sets, the devices swengthea TV signais and produce
an accurate zopv of the original sounds and pictures.

)

READING 6A

Source:  world 8co0k
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WORKSHEET 6A(1)
Definitions

Below are definitions of key words from the r2ading.
For each definition given, supply the missing word,

1. The "suilding blocks" of ail mattar,

2. Particles that carry an eluctric cnarge.
3. Substances in which electrons can flow,
4, The flow or electrons.

5. The science of 2lectric current in energy

form to operate lignts, motors, =2tc.

6. The science of electric current in signals,

such as sounds, pictures, or numpers,

~1

The number of times something nappens °n

a given time period.

3. Materials which can both canduct iand zzontro!

an electric current,

C\
"




WORKSHEET 6A(2)

Comparing and Contrasting

Based on the information found in the readings, fill the blanks w~ith words that
show the ralationships between the ideas. Zhnose from the following words and
exprassions. You will use some words more than once.

and not differ
both nor different
some but difference
) other on the other hand
gither
Electronics and electricity deal with electric current,
they in how they use alectricity. In other
words, there is a between electronics and electricity.

_lectricity deals with electric current mainly in the form of energy,
electronics,

deals with electric current in the form of signals.

In computers, the signals stand for numbers, in radios they
stand for sound. And this is from TV, wnere the signals
carry sound picture information.

To carry information, an ¢lectric current must be changed.

changes control the diraction, changes vary the

frequency of the current.

In modern electronics, the flow of current is normally regulated by davicer
called semiconductors. Semiconductors are not good conductors of electricity,
are they good insulators. This means that they do

conduct electricity well, and they do not stop the flow of electricity
aell . if they are chemically treated, they can

conduct control an electric current,




READING 6C

PHYSICAL MATERIALS

There are three physical materials wnich are used i1 alactrical ana eleactronic
systems:

1. Conductors

2. Semiconductors

3. Insulators or non-conductors

Conductors

A conductor is a material which allows an electric current {2 pass througn it.
In a wire, for example, the electrical enerqgy moves from one end to the other.
A good conductor allows the current td pass freeiy. In other words, % offers
very little resistance to current low,

The resistance of a conductor depends on the length ana thickness of the
conductor. For example, a long wire offers more resistance to current flow than
4 short wire. That is, the longer the wire, the higher the resistance. 0On the
other hand, a thick wire offers less resistance than a thin one. So, the
greater the diameter of the wire, the less resistance it has.

The type of material a conductor is made of also affects its raesistance. [0
most cases metals are the best conductors. Silvar is the best conductor because
it offers the least resistance to current flow.

Below are several conductors and their Xey properties:

Silver

- best conductor

- offers least resistance

- very expensive

- very heavy in weight

- not practical for most jobs because of a2xpens»

Copper

) - good conductor
- offers low resistance
- not too expensive
- very heavy in weight
- widely used

Aluminum
- good conductor, but not as good a. ccopper
- offers mcre resistance than copper
- moderately expensive
- very light
- widely used

v 3
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Comparing/Contrasting

WORKSHEET 6C

For each set of words given, make comparative statements based on the information

in the reading. uUse words such as:

poorest, 2tc.

Example 1: silver, copper
expensive

“xample 2: silver, copper
weight

txample 3: silver, copper,
aluminum
conductaor

more, most, less, least, detter, nest, poor,

Silver is more expensive than cooper. -
Copper is Tess expensive Than silver.

Silver 1is approximately as heavy 3aS copper.

Of the three metals, silver is the best

conductor.

is the poorest conductor.

Of the three metals, zluminum

1. silver, aluminum
expensive

2. copper, aluminum
resistance

3. copper, :luminum
expensive

4, silver, 3luminum
weight

5. copper, aluminum
use

6. silver, copper
conductor

~4

silver, copper, aluminum
conductor

3. silver, copper, aluminum
axpensive

3.

9.

10.

1R

12.

13.

14,

silver, copper, aluminum

expensive

silver, copper
resistance

silver, copper, 3iluminum
rasistance

long wire, short wire
resistance

thirk wire, thin wire
resistance

metal, glass
conductor

long copper wire, short Zooper
resistance

wire




READING 6D

A Instructions: Using the schematic
diagram key pelcw, compare Diagrams
A and B,

i
I:‘?

‘K Qonducror-

athn -
- F »
CRYSTAL RADIO
SCHEMATIC. DIAGRAM ]
_ ’% [
J_ -
N
I
- ¢ ‘QC.-’MJ “we rom
ool
TRANSISTOR RADQ parms
SCHEMATIC CTLAGRANM

KEY TO READING SCHEMATIC DIAGRAMS

r——r———l -
YV Y\ SOk, FEZRI LePSTCY _h- aaTTERY

—'@ ~2ANSISTCR —_— o SWITCH
L ARGUND

-—-l(——- CARACITCR —

-—,—{F— ARIAGLE  CAPACITUR ? ANTENNA

~—H— CIORE b CARIHMONTS

—AAAp e BERITTIR

Adaptoea from: Usina the Languaqe of [ndustry, [1lirnois State Board nf Education.
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WORKSHEET 6D

Reading Comprehension

Using the information given in the schematic diagrams and the schematic ziagram

ey, fi11 in the blanks to complete the sentences.

1. 3oth diagrams A and are diagrams of radios. < shows a radio
and B shows a radio.

2. B8esides the conductor paths, diagram A has a total of

components. 3 has a total of components,
3. There are types of capacitors in eacn diagram.
4, A has 3 total of capacitors, and B nas a total of

capacitors,

5. Diagram , has a resistor, but diagram does "ot

-

6. [n eacn diagram, the Ferri Loopstick iy located between the ground and the

.

~3

The far right rides of the diagrams snow tnat 23ch ridio nhas .

3. The bottsm left corners of the diagrams show that 2ach radio n1s )

O

lext t2 the battery in diagram 3 15 a .

10, 3etween the capacitors in diagram A 15 a :
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WORKSHEET 6E

Referencing Skills

Jdn the nandout is a table of contents and one page of the index from an electricity/
alectronics textbook. ‘'sing the handout, give short answers td the questions.

. How many units are there in tnhe “"[atroduction" section of the book?

2. 0On what page does the unit on "tools" begin?

2, Ahat is the name of the first unit in the "Noing is learning" section?

4. What page does the unit on magnets begqin?

5. How many pages long is the unit on testing electronic part~?

6. Which is the shortest unit in the book?

7. ‘dhich units talk about integrated circuits?

3. Which units have to do with the concept of "series and pargpllal™?

In what page is the index found?

0f coloumb?

1. How many diffarent types of circuits are listed in the index?

12, IF you want to know about short circuits, an wnat page 40 you 90k?

13. here will you find information on the binary number system?

‘A, "1 whicn unit 15 there nfgrmation on careers?

Ahen i3 farric cnioride important?

-
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WORKSHEET 6F

Comparing and Contrasting

A. 'n a magazine or a newspaper, find two pictures of a product. The
sictures should show two different models of the same product. For
example, you may find two bicycles which have differences in style,
size, cost, etc.

Imagine that you are a Ssaies person, Try to convinca .ustcmers that
they should buy the model that you prefer. Write five sentances which
support your argument,

Ex: Bicycle A is better because it has !0 speeds, wnereis
Bicycle B has only 3.

8, ©2resent your "sales pitch" ., tne class, showing your dictures and
telling them why they snould buy the model sou think 15 best,




-

Aruitoxt provided by Eic:

UNIT SEVEM: NON-SEQUENTIAL INSTRUCTIONS

TOPICT: Safety Precautions, warnings

SKILL OBJECTIVES: Comprehend and give safety precautions ind ~arnings
Read non-saquentiil instructions
"dentify hazardous canditinns
Read safety charts, s:gns, and lipels

Take 3 true/filsa tast

“his unit w111 build your 'anguage ana study s<ills fnothose arz2as “rund
\Dove 1n the "Skill Objectivest sectian, Mast of them ralate t3 wne Jveral
5¢ill :f being aple to cemorehend ang 7i/2 non-saguential insiruciions.  These
wa sastructions that do not have ta be faliowec i1 a3 set Jrder. Tag ottt s

safety, anich is very important in avery tachnical and Sndustriz. ScCupatian.

_gpid
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Matching Phrases

Jsa the information “ram tne 12C
Yine to connect the phrase on the
zompletes tne sentence.

A. You must wear 3 chemical masr

L4

"f you don't think about safety,

~ T

Many accidents can be avoided by

dorv boots protect against

Ahenever you work around flying
materials,

3. Gogglas nust be worn

1

A chemica)l mask must D& wWorn

Gloves must ba worn
A hard hat must be wWorn

T3r muffs must He worn

[ 3

ERIC

completa this matching exarcisa.

WORKSHEET 7A

Jraw a

4ith tne onrase on the rignt anich correctly

you should always w~ear geggles.
falling materiais.
i“ could result in an accident.

wearing the ri1gnt orotective equipment.

3 prevent 3dreathing i1 toxic jases.

Anen worving with "3Juc equipment,

4nen working :n 3in arel wner2 20 jects

can fall.
wnen working arsund “lying particles.
wnen niandling sharo or rough objects.

#nen using materia’s that 1've off
toxic gases.
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WORKSHEET 78(1)

Instructions/Written Practice

Tnstructions such as safety precautions can be stated in either 3 "direct™ ar an
"indirect" way. “or example:

1. Wear a nard hat! (direct)
2. A hard hat must Se worn. ’indircct)

3oth sentencas mean the same, but the first one fras an imperative vero form “wear,"
and the second one has a nassive verDd form “must be worn,"

“or each nicture, write a “"direct" instruyczion and an "iadirect" ‘astructicn.

f o

[§)

1,

| 5.

W 7.
3|0

3.

9,

0.
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HORKSHEET 78(2)

Instructions/Oral Practice

Wwith a partner, practics the aifferent ways of saying a sarety precautiasn “3r each
Jicture and set of w~oras given.

Zxample:

in areas where opjects can Tall.,

I 1) Always wear a hard hat when working in areas wnere cojects can fall.
II 2) You must wear a harad hat wnen working in ar2as wnere <0jecis can HERARE
1) Hard hats must be worn when werking in areas wnere opjects can fail.
l V) E? ?! around loud noises.
IE .
2) =~ #ith sharp objects.
<
l 3) g) in a dusty area.
II N ‘
1) around toxic gases.
3) irgund f'ying materia’s,
5) by welders %o protact 1gainst narmfui 1°gnt

r1ys.

-
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WORKSHEET 78(3)

.nstructions/Oral Practice

Do this axercise with a aifferent partner. “or each d>°cture, Jractice making one
direct ang one indirect statament wnich Zescrizes wnat caua@ nappen i€ the piece
of protective equipment is not worn.

Sxample:
3. [f you don't wear safety goggles,
you couid injure your ayes,
5. 1f safety goggiss ira not worn, the
eyes cculid Se injured.
1.
/)

I\
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READING 7C

PORTABLE DRILL

& TEACHER PERMISSION I3 REQUIRED BEFORE USING THE PORTABLE DRILL,
2. EYE PROTECTION MUST BE WORN WHEN WORKING AROUND THE PORTABLE DRILL.

3 CISCONNECT THE POWER BEFORE CHANGING CRILL B3ITS.

e Chuck

Handle

Chuck Key

4. Remove the chuck kay immediataly after using,
5 Make sure the switch i3 {1 the "off" position befors plugging the drill in.
e an .work plecas must be secured.
7  Hold the drill irmly at all dmes.

§  If the work i3 caught by the drill, releass the trigger.

Do not trv to stoo it tv hand.
“. Large drills should murm at slow speeds.

I {O. Keep bands, hair, loose clothing, and jewelry away (rom mowving parts.

E_ % o BEST O PY AVAILABLE




WORKSHEET 7C

ﬁ Restating Instructions

E The reading contains 10 instructions for using the portable drill.

Below are the same instructions again, but they are given in different words and a
different order. Find the instruction from the reading and the one below which
mean the same, and write the number in front of the letter.

‘ a. Always hold the drill tightly.

b. After you use the chuck key, take it off the chuck.

c. You must ask your instructor before you use this too!

d. The trigger switch must be OFF before you plug the drill in.

e. If you are using a large drill bit, drill slowly.

f. You must wear safety glasses or goggles when you use the drill.

g. Always unplug the cord before you change drill bits.

h. Be careful not to touch any part of your body or clothing to the
turning drill bit.

i, If the piece you are drilling begins to move, stop drilling.

j. Hold down tightly the piece you are drilling.

«f
!

’




READING 7D

SHOP TOOL SAFETY RULES

USE RIGHT TOOL. Odon't force small tools to do the job of a heavy-duty tool.
Otherwise you could break the tcol or cause injury to yourself,

USE SAFETY EQUIPMENT with many tools. Always wear glasses or goggles when
there is a danger of flying particles. A dust mask should be used i¥ a cutting
operation is dusty.

WEAR PROPER APPAREL. Don't wear loose clothing or jewelry because it can get

caught in moving parts.

KEEP CHILDREN AWAY. A1l shop visitors should be kept a safe distance from the

work area.

MAINTAIN TOOLS WITH CARE. Keep tools sharp or well-adjusted, and clean them
periodically. Be sure handles are securely fastened.

STORE IDLE TNOLS. When not in use, tools should be stored--out of the way.
Disconnect all power tools when not in use.

GROUND ALL POWER TOOLS. Use a three-pronged plug or an adaptor with wire
attached to a known ground to prevent electric shock.

KEEP WORK ARFA CLEAN. Cluttered areas and work benches invite accidents.

HAVE GOOD LIGHTING AND VENTILATION. 3e sure bench areas are well-lit and that
all exhaust fumes are drawn out of the shop.

KEEP A FIRST-AID KIT HANDY. All minor injuries should be treated at once to

prevent infection.
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READING 7E

SAFETY SIGNS AND LABELS

8elow are signs and labels which you might see when working with dangerous

materials or equipment.

—

gy AW N

[0 3

o)
al’
%

FLAMMABLE
Liguto

LEAVE
"HORSEPLAY"
T0
HORSES!

/wg.__..:{

FLAMMABLE
SOLID

&

—

FLAMMABLE
GASL.

Discuss them with your instructor.

CAUTIONI

Do not take internally,
Closa container aftar gach usa.

KEEP QUT OF REACH CF CHILDREN

DANGER.

FLAMMARLE MIXTUIE.
DQ NOT USE NEAR FIRE OR FLAME.

Q

CAUTION
Oangerous Mact ine
Keep Aler

12

. dhich of the items pictured are signs?

Which ones are labels?

HIGH
VOLTAGE

[+

COMPRESSED
GA3

CORROSIVE

Which would you expect to see around dangerous chemicals?

. Which sign has to do with electricity?

100

. Which sign warns you not to play around in a work area?

. Which wouid you expect to see around materials which can burn or expnlode?

. Which signs are so general that you could 2xpect 3 see them in any snoo?
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WORKSHEET 7E

Warninas

Ahen you ara working around dangerous equipment, you sometimes must warn your
co-worker or fallow student of a danger. In this axercise you will practice giving
warnings.

Do this exercise with a partner. Point to one of the signs or labels in Reading
7JE. Your partner must give an appropriate warning to you. Take turns pointing and
giving warnings to each other.

Example: Student A: (Points to Sign #1.)
Student 38: "Look out! It could start on firel"

Below are more sample warnings:

Look out! [t could explode!

Watch out! You could get shocked!

Put out that cigarette!

Pay attention! If you don't, you could injure your hand!

Don't breathe this stuff!

Be careful! Don't get it on your hands!

You've cut your finger. Go get the first aid kit!

Stop playing around in the shop!

ivl




READING 7F

N

KIND OF FIRE APPROVED TYPE OF EXTINGUISHER
(E' MATCH UP PROPER EXTINGUISHER WITH CLASS OF FIRE SHOWN AT LEFT
, Important! Using the wrong type extinguisher for the class of fire may be dangercus.

OECIDETHE | ...THEN FOAM CARBON | sopa PUMP GAS MULTH ORDINARY
i CLASS OF FIRE | CHECK THE Solution of | DIOXIDE | ACID TANK CARTRIDGE| PURPOSE | DRY

YOU ARE COLUMNS TO glum«num Carbon Bicarbanete | Plain Weter |Water DRY CHEMICAL

. ulphate Dioxide Gas | of Soda Expelled by | CHEMICAL"
FIGHTING. .. THE RIGKT OF || ;g Under Solution ana Carbon
THAT CLASS Bicarbonate | Pressure Sulghunc Dioxide Gas
of Soda Acid

ORDINARY

by COMBUSTIBLES
° Wood
» Cloth, Etc.

CLASS A FIRES
Use These
Extinguishars

CLASS B FIRES
Use These
Extinguishers

FLAMMABLE

eetd !

« Qils. Etc.

CLASS C FIRES

Use These

Extinguishers
ELECTRICAL
EQUIPMENT

* Moto
. Switc':os. Etc. . E
C
|

Ly uauips,
> GREASE
% * Gasoline
: * Paints

Source: Developing Shop Safety Skills, American Association for Vocational
[nstructional Materials.

E
i

BEST COPY AVAILABLE

U
C‘_ N
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WORKSHEET 7F
Reading Comprehension

Using the information from the diagram, circle T for true or F for false for each
of the following statements.

EE wE B NS B T BN

1. There are three main classes of fires. T F

A class C fire involves electricity. T F

3. Wood, paper and cloth are ordinary combustibles. T F

4, A foam type extinguisher can be used on a class A fire. T F

5. A pump tank water extinguishef can be used on a class B fire. T F

6. Five types of extinguishers can be used on a class 3 fire, T F

7. Most types of extinguishers can be used on electrical fires. T F

H& 8. A1l types of extinguishers can be used on class A Fires. T F
9. Burning switches can be extinguished with a foam extinguisher, T F

10. Bicarbonate of soda mixed with sulphuric acid can be used to T F

extinguish burning gasoline.

-n

11. There is one type of extinguisher which can be used on all three T
kinds of fires.

12. There are only two types of extinguishers approved for class C T F
fires.

13.  There is no extinguisher approved only for a class C fire. T F

14, Jsing the wrong type of extinguisher is never dangerous. T F

15. If you only have one fire extinguisher, the best one to have T F

is probably the multi-purpose dry chemical variety.

iu3




UNIT EIGHT: SEQUENTIAL INSTRUCTIONS
TOPICS: Assembly, repair and maintenance procedures

SKILL OBJECTIVES: Comprehend and describe steps in a procedure
Ask for instructions
Report on work completed or in progress
Recognize formal vs. informal vocabulary
Read instructional texts and use a glossary
Take open-book, short answer tasts

" N R O ST B R B E R

This unit will build your language and study skills in those areas
found above in the “"Skills ObjectiQes” section. Most of them relate to the
overall skill of being able to comprehend and follow sequential instruc-
tions. These are instructions that must be followed in a sat order. The
topics are assembly, repair, and maintenance procedures, anich are important
in all tachnical fields.

i
i
£
i
i
I
i
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Geometric Rack

VISUAL 8A

4d finishing nail

132" long

From Basic Woodworking, copyright ¢1986, Lane Publishing Company, Menlo Park,

94025.

cA
,
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WORKSHEET 8A(1)

Steps in a Procedure

Put the steps for making the geometric rack in the correct order. Number them

—

-11.

LT

Measure, mark, and saw 45° angles on both ends of each divider.
Saw the board into 6 pieces.

Glue the dividers and nail them into the rack and nail them, using 8 nails.
Put glue on the surfaces of the boards which form the outside of the rack.
Let the finished rack dry overnight. |

Wipe off extra glue.

Let the glue dry.

Get all the materials and tools you need for the project.

Measure the boara iand mark it for the correct lengths of the pieces you
need.

Brush the rack with veneer or stain,

Nail the top, bottom, and sides together using 12 finishing nails.

iub
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WORKSHEET 8A(2)

Written vs. Spoken Instructions

Written instructions are more formal than spoken instructions, but they often
have exactly the same meaning.

Example: Spoken "Get all the materials you need for the project.”
Written Obtain the necessary materials for the project.

Practice making formal written instructions. Substitute one of the words below
in the blank to make a formal written instruction out of the informal instruction
given:

obtain allow...to fasten apply
harden insert remove finish
excess proper

1. First, _ get the required materials and tools.

First, the required materials and tools.

2. Then, measure the board and mark it for the correct liengths of the
pieces you need.

Then, measure the board and mark it for the lengths of the
pieces you need.

3. After sawing, put glue on the surfaces to be nailed.
After sawing, glue to the surfaces to be nailed.
4. Next, attach the top and bottom pieces to the sides, using 4d fin. nails.
Next, the top and bottom pieces to the sides, using 4d fin, nails.
5. Put the dividers into the rack and nail them.

the dividers into the rack and nail them,

6. Take off any extra glue which may have squeezad out.
any glue which may have squeezed out.
7. Allow the glue to dry overnight.
Allow the glue to overnight,
8. The next day, brush the rack with veneer or stain,

The next day, the rack with veneer or stain,
9. Let the rack dry overnight,

the rack dry overnight.

.

.
-
c-".
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WAORKSHEET 8B

Oral Presentations

A. Prepare a short (under 5 minutes) oral presentation on how to perform a simole

assemb

ly, repair, or maintenance procedure of your choice., Give the opresenta-

tion to your classmates. Imagine that your auaience does not xnow now tJ

perform the procedure you will describe. Tell them directly ana clear.y wnat

they must do in order to perform the procedure.

Each p
1)
2)
3)
4)

resentation should include:
Introduction of the topic,
Materials needed for the procedure,
Steps in the procedure,
Any important safety precautions.

Mere are some sample topics:

changing the oil in a car
defrosting a refrigerator

making a model airplane

installing a smoke alarm

changing a bag in a vacuum cleaner
playing a video cassette in a YCR
cleaning a record album

3

preparing a simple food dish (e.g., peanut dutter and jatly sanawicn,

8. During your presentation, the students in the audience will take notas on the

procedure. Following your presentation, they may ask you gquestions about iny
part of the procedure that they did not understand.




i
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READING 8C

SOFT SOLDERING

Soldering is a method of joining or bonding two pieces ¢f metal tcgether.
This is done by melting and flowing another metal or combination of metals with a
lower melting temperature between the other two pieces. In soft soldering, the
solder is usually made of 50% lead ana 50% tin. In air conditioning and
refrigeration servicing, the student will often need to join a repair tubing and
other metals by this method. Often two piz2ces of tubing are joined together Dy
means of a fitting. Whenever a connection is made using the soldering method,
the resulting joint is called a sweat joint.

S8elow is the step-by-step procedure for making a sweat joint,

Step 1 Step 2

Select and cut tube to Remove burr with file.

proper length,

Step 3 Step 4
Clean ends of tubing Clean inside of fitting with
thoroughly with sandpaper. clean wire brush or sandcloth.

Reading adapted from the Project 3EST Lab Manual, 2roject 8EST, Jakton Community
Tollege, Des Plaines, L, i986.

iuY




Step 3

Apply flux to outside of
tube on one end, leaving
1/16" with no flux.

#10

Step 7

Apply heat with torch to
the assembly.

\
o

—

2
D‘

READING 8C(p.2)

Sten 6

insert tubing into fitting.

>

Step 8

Remove flame and touch
solder to the joint, feeding
it around the joint.

GLOSSARY

burr - rough ed3je

flux - sticky material used when soldering joints
joint - connection between two pieces; the place where pieces have peen jcined

sweat joint - soldered joint

ek

S

——
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WORKSHEET 8C(1)

Steps in a Procedure

A. Put the steps for soldering copper tubing in the correct order. “umber them
1-10.

Solder is fed to the joint.

The outside ends of the tube are cleanea.

The tube is cut to the correct length.

Flux is applied to the tube.

Using a file, the burr is removed.

Heat is applied with a torch.

The tube and the fitting are assembled.

The inside of the fitting is cleaned.

The flame is removed.

The solder is melted by touching it to the hot metal.

3. Instructions can be given in an indirect form, using gerunds and oassive
verb constructions.

Example: After cutting the tube, the burr must be removed.

The same instruction can also be given in a direct form using imperative
verbs.

Example: After you cut the tube, remove the burr.

For each of the instructions written below in an indirect form, write a
sentence in the direct form.

§

1. Before cleaning the tubing, the burr must be removed.

2. Before applying flux, the tube must be cleaned.

3. Before assembling the parts, flux must be applied.

4. After heating the fitting, the torch is removed.

5. After removing the torch, the solder is fed around the joint.

]
lan o

poe b
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WORKSHEET 8C(2)
Reporting on Progress

With a partner, practice asking and reporting about progress on a specific job.
Several different kinds of jobs and the three steps involved are given below.
Your partner will ask about your progress, and you will report that you've
finished the first two steps and still have to do the third step. Take turns
asking and reporting.

Fxample: Preparing a tube for soldering
1) Cut the tube. 2) Remove the burr, 3) Clean the tube.

Student A: How's it going?
Student B8: Well, I've cut the tube and removed the burr, but I

still have ta clean it.

A. Soldering
1) Apply flux to the tube. 2) Heat the tube. 3) Apply solder to the

tube.

B. Cutting a board
1) Measure the board. 2) Mark the correct length. 3) Saw it.

C. Finishing a surface
1) Sand the surface. 2) Apply a coat of paint. 3) Let it dry.

D. Repairing a car body
1) Fill the holes with bonding compound. 2) Apply primer paint.

3) Apply final coat of primer paint.

E. Tuning up a car
1) Change the spark plugs. 2) Check the distributor. 3) Set the timing.

Now, repeat the exercise. This time report that you have completed the first step
but haven't completed the last two steps.

Example: Student A: How are you coming along?
Student B: ['ve cut the tube, but [ haven't removed the burr or

cleaned the tube yet.

}.— Y
-t
oo




READING 8D

This is a service maintenance chart found in the owner's guide of an American car
made in the 1970's. The chart tells you which procedures must be done in order to

keep the car in good running condition. It also tells you how often each

procedure must be done.

REQUIRED MAINTENANCE SERVICES
These services are not covered by the warranty, and you will be charged for the
labor, parts, and lubricants used.

SERVICE INTERVAL

MAINTENANCE OPERATION
Number of months or thousands of miles, whichever comes first. 6(12]18124|30|36|42148
(E) Change engine oil (1) XX XXX |X|X]|X
(E) Replace oil filter (1) . X X X X

(E) Lubricate and check exhaust control valve for free operation (if so equipped) [X | X I X | X | X | X XX
(E) Replace fuel system filter X
(E) Check carburetor air cleaner element (2) X X
(E) Replace carburetor air cleaner element (2) X X
(E) Adjust idle fuel mixture X X
(E) Adjust fast idle speed X X

(E) Adjust curb idle speer. and TSP off-speed X X |

(E) Check the carburetor throttle, choke and delay valve, and air valve - X

adjust or replace as required
(E) Replace crankcase-erhission filter in air cleaner (2) X X
(E) Torque intake manifold boits X

(E) Inspect fuel vapor emission system (hose, vapor lines, and fuel filler cap) —
replace as required

(E) Replace PCV valve

() Item of Emission Control System
(1) Under normal driving conditions.
(2) More often if operated in severe dust conditions.
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WORKSHEET 80(1)

Reading Comprehension

Using the information in Reading 80, fill in the blanks with the current word(s).

1. The chart gives a list of the maintenance services.

2. The services are not covered by the , S0 the owner of the

car has to pay for them.

3. The service interval numbers 6, 12, 18, etc. represent the number of

or , whichever comes first.

4, The chart shows the service procedures for 6,000 through ,000 miles.

5. The symbol (E) in front of each procedure means that it has to do with the
control system of the car.

6. According to the chart, you must change engine oil every months or every
miles, whichever comes first.

7. The symbol (1) after the first procedure means that the service interval is

correct when you drive under conditions.
8. You must replace the oil filter every time you change the oil.
9. One thing you must do at 12 months or 12,000 miles is the

carburetor air cleaner element.

10. One thing you must do at 24 months or 24,000 miles is the idle

fuel mixture.

11. At 48 months or 48,000 miles, there are scheduled procedures.
12. The greatest number of scheduled procedures must be done at months or
miles.




WORKSHEET 8D(2)

Procedures/Oral Practice

With a partner, practice asking about and telling when (or how often) the service

procedures in Reading 8D must be performed. Choose a procedure and ask you partner

about it. Take turns asking and responding until each person has asked five
questions and given five responses.

Example 1: Student A: How often do I have to change the engine 0il?
Student 8: VYou have to change it every 6 months or 6,000 miles.

Example 2: Student A: When do [ have to adjust the fast idle speed?
Student B: VYou have to adjust it at 6 months or 6,000 miles and at
24 months or 24,000 miles.

When you are finished, repeat the exercise but make one change in how you ask the
questions and how you answer them. Most people who own cars do not perform the
service procedures themselves. Rather, they have them performed by a mechanic.

The expression "to have something done" shows that you will let another person do

the work for you. Now, repeat the exercise, but use this expression.

Example: Student A: How often do [ have to have the engine o0il changed?

Student B: VYou have to have it changed every 6 months or 6,000 miles.
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The portable electric handsaw (Fig. 41-1)
is used for crosscutting, ripping, beveling,
and rabbeting and for cutting grooves. da-
does. and miters. [ts great advantage is
that since it is portable, it can be taken
directly to a work area.

This tool. fitted with the right blades or
abrasive disks, can be used for cuting
many materials. [t can cut ceramics. slate.
marble. tile. nonferrous metals. corrugated
galvanized sheets, and almost any other
kind of building material. Woodcutting
blades range in size from 4 to 12 in. (102
to 305 mm). The most popular blade is 6
to 8 in. (152 to 203 mm) in diameter. The
combination saw blade is the kind mast
commonly used for all-purpose sawing.

The saws are light in weight, ranging
from 6 to 12 1b (2.7 to 5.4 kg). Practicaly
all of themn have safety guards. Some have
a special clutch arrangement to eliminate
kickback. A ripping guide (Fig. 41-1)is a
regular artachment and should always be
used in npping.

READING 8E

Top Handle

Angle Switeh Handle

Quadrant

ment

Retractable
Guard

Rip Fence ™
Black ana Decxer Comoany

Fig. 41-1. A portable electric handsaw.

Fig. 41-2. Attaching the right blade. Note thas
the operator holds a finger on the buttan. which
locks the mechanism while the sqw blade is
being tightened.

1. Always ger your instructor's per-
mission to use the portable electric
handsaw.

Reading courtesy of McGraw-Hill Book Company, Webster Division, from
General Woodworking, c1982, by C. Groieman. A1l rights reserved.
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2. Take the plug out of the electric
power outler when you are not using the
tool.

3. Check to see that the electrical
connection is grounded.

4. Make sure the blade is sharp. A
dull blade may cause the saw to stall.

. Keep the rerractable safety guard
operating freely. Use it at all times.

6. Always hold the electric
firmly.

7. Use a guide in ripping.

8. Let the blade come to full speed
before starting a cut.

9. Protect your clothing from the
blade.

10. Do not try to make adjustments
while the saw is working.

11. Always wear appropriate
protection.

Saw

eye

LA N e e T T L e e e S D

1. Lay out or mark the board to be cut.
2. Make sure the right blade is attached
to the saw (Fig. 41-2).

3. Adijust the blade to the correct depth.
The teeth of the blade should extend
about Y2 in. (13 mm) below the board
being cut.

4. Plug the cord into an electric outlet.
5. Put the front of the base plate on the
edge or end of the board. Line up the
blade with the cutting line. Be caretul not
to let the teeth touch the board.

6. Press the trigger switch. Let the motor
run freely a few seconds before you start
to cut. Note that the teeth cut upward into
the board (Fig. 41-3).

7. Guide the saw slowly but steadily on
the waste side of the marked line (Fig. 41~
4), or use the guide if you are ripping (Fig.

Reading courtesy of McGraw-Hill

General Woodworking, c1982, by C. Gronemar.
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Fig. 41-3. The teeth of a portable electric hand-
saw cuf upward.

Fig. 41—4. Crosscurting with the portable elec-
tric handsaw.

41-5). If the saw stalls. do not reiease the
trigger switch. Back the saw up a litdle.
This will let the blade regain fuil speed.

Crosscutting generally does not require
a quide: ripping does (Fig. 41-5). Beveis
(slanted edges) can be cut by regulaung
the bevel adjustment and by using angle
guides (Fig. 41-6).
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1. What is the great advantage of the
portable electric handsaw?

8ook Company, Webster Division, from
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Fig. 41-5. Ripping, using a ripping fence as a
gquide.

Fig. 41-6. Cutting a compound bevel with the
aid of an adjustable angle guide.

2. What blade is most commonly used
on the portable electric handsaw?

3. What artachment should you use
when ripping with the portable electric
handsaw?

4. in which direction do the teeth on
a handsaw blade cur?

5. What do you do if the portable elec-
tric handsaw stalls?

READING 8E(p.3)

(Below are a few words found in the
glossary of the book General Wood-

working.)

GLOSSARY

Many of the words used in General Wood-
working, and listed in this glossary. have
several meanings. Tne definidons given
here will help you understand the techni-
cal use of these words in the field of wood-
warking.

bevel A slanted edge.

combination blade A circular saw blade
with a combination of npsaw and crosscut-
saw teeth: operates on a power-dnven saw
frame.

crosscut 1o saw against the grain.

crosscut saw A saw {or curmng across the

dado (noun) A groove cur in a board: usu-
ally part of a cado yoint.

grain The size and arrangement of the ceils
and pores of a tree. 1@ three main kinds
of wood gran are fine, mecum. and
coarse.

miter joint A joint made bv fastening to-
gether two pieces of wood whose ends have

been cut at an angle.

rabbet (noun) A groove cut on the edge or
face of a board. especaily as part of a rab-
bet joint

rabbet (verb) To cut a rabbet in a board: o
join two eddes in a ratbet :oint

rabbet joint A joint made by iastening wo
rabbeted pieces together.

rip To saw or spiit lumcer with the grain.

Reading courtesy of McGr ww-Hill Book Company, Webster Oivision, from
General Woodworkina, c1982, by C. Groneman. All rights reserved.




APPENDIX

TEST-TAKING STRATEGIES

One aim of the VITT Curriculum is to familiarize students with the types of
tests they may encounter in vocational programs. Most vocational instructors give
either tests which are standardized and only require students to circle or check
answers, e.g. multiple choice and true/false, or they give tests which they can
construct quickly, e.g. short answer tests. Instructors prefer to give tests
which can be graded guickly, and thus rarely do they give tests that require

long written answers. The quizzes in this curriculum are representative of the
Ii types of tests most often found in vocational programs.

_ In order to perform well on tests, it is important that students learn about
and apply test-taking strategies. Both general test-taking strategies and
strategies relating to taking specific types of tests are included in this
appendix. They are intended to serve as the basis for study and class discussion

both before and after students take each of the VITT quizzes.

GENERAL STRATEGIES

Preparing for Tests

1. Try to find out what kind of test will be given. If you know what kind of

li test to expect, you can prepare by asking yourself practice questions like
the ones which might be on the test.
2. Begin preparing for the test as soon as possible. Remember that studying often
|i for short periods is more effective than studying for long hours at one time.
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3. When you prepare for a test, think of the tasx positively! 1% is the best
opportunity to really learn the material for future application. 2. Ask the
instructor which concepts and topics are most important to study.

Instructors will usually give you this information, althougn they will not
tell you the exact guestions on the fest.

5. Look at all your notes and readings and organize the information into logical
units, such as main topics.

6. Make a study plan by writing down the main topics and adding the most

important points to ccncentrate on.

Read all lecture notes, notes from readings, and raview imoortant exercises

you have done.

8. Make a new set of study notes which contain the mosc important information.
9. Practive writing difficult words and their definicions.

10. Review your notes on several different days.

11. Test your memory of important facts by looking away from your notes and
asking yourself questions.

12. If it's difficult for you to study alone, form a study group. Jiscussing the
subject matter with other students helps the memory. However, you should
know the basic facts before you study with other people. This is important
for two reasons: 1) so that you can contribute your knowledge to the Study
session, and 2) so that you can recognize incorrect statements ~when your
study partners make them.

Before the Test

1. Get a good night's sleep before the test. 3eing well rested makes it easier
to remember what you have learned and studied.

2. Relax. Being too nervous makes it difficult to recall information you know.
Don't study anything new the day of the test--this will only make you nervous.
Cat a light meal a few hours before the test. Do not take a test on either an
empty stomach or a full stomach; this will negatively effect your ability to
concentrate.

5. Arrive in the test room a little early so you can make yourself comfortable.
6. <eep an optimistic 4ttitude; don‘t let negative comments from other students

make you nervous.




Taking the Test

1. Listen carefully to the teacher's instructions before and after the test is
- passed out.
2. 'When you receive the test, look at all of the different parts and pages to see
what types of questions and how many questions there are.
3. Budget your time. If it is a long test you may have to decide how iong to
spend on each part.
Read all directions carefully; they may be different from what you expected.
Study all examples carefully.
If you don't understand what you are supposed to do, ask the instructor.

~N Oy Uy

When you begin to write, skip questions which are very difficult and return to
them after you have finished the other questions. Often you will find clues

to the answer in another part of the test.

8. If you don't know the answer to a question, make a guess (unless it is the

type of test on which you lose points for incorrect answers). The concept of
"educated guessing™ is crucial to test-taking. "Guessing" is the underlying
strategy to improving test scores beyond what knowledge of the content area
alone would allow. Guessing involves applying knowledge of a specific test
format and identifying clues in the test items.

9. VYour first response is usually correct. Don't change an answer unless you are
sure you made a mistake or misunderstood the question.

10. When you have finished answering all the questions, spend as much time as you
have left to go back and check your answers.

11. Make sure your name is on the test or answer sheet before you turn it in.

After the Test

1. When you get the tesc back, go over the results carefully.

2. Pay equal attention to the items you got right and those you missed.

3. Add any new information to the ones you got right and make corrections to the
items you missed directly on the test form,

4. For the items you missed, try to determine the reason why. Was your study
plan a good one?

5. Use the test results to help you improve your plan for studying the next test.

- jii -
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E SPECIFIC STRATEGIES

Multiple Choice Test Strategies

1. Try to figure out the answer before you look at the choices.

2. Read all the choices before you pick one. If none seem 100% correct, take the
closest one.

3. If you are recording your answers on a separate answer sheet (aspecially
E% machine-graded answer sheets), make sure that you mark your answers
accurately.

4, Choices with absolute expressiors such as "always, all, never, " ina

"none® are usually incorrect.
5. Choices with expressions which are more "“flexible," such as “usually,

often," and "generally® are often correct.
6. If two choices are similar, usually one of them is correct.
7. If two answers are direct opposites, usually one of them is correct.
8. Make sure the choice agrees grammatically with the stem.
9. If two quantities (numbers) are almost the same, one is usually carrect.
s 10. [f the quantities (numbers) cover a wide range, usually one in the middie 15

correct.

True-False Test Strategies

1. Read each word carefully. If one word is false, the whole statement s false.

I? 2. Don't spend too much time analyzing the statements; true-faise test questicns
test your knowledge of facts and usually don't require interpretatiaon.
3. Statements with absolute expressions such as “all, always, never," ing

“only® are usually false,

4. Statements with "“flexible" expressions such as “usually" are usualiy
- true.
‘ 5. There are usually more "trues" on a test than "“falses."

- iy =
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i Fill-in-the-B8lank Test Strategies

il 1. Read the statements carefully but don't overanalyze their meanings. The words
you need to fill the blanks come directly from your lectures and readings.

N 2. After you have looked at all the words in a statement, try reading the

statement quickly. Sometimes this will help you "see" or "hear" the missing
word(s) in your mind.

3. Pay attention to the number of blanks in a statement. Usually the teacher
knows exactly how many words must be used.

4. Pay attention to the length of the blanks. Some teachers will make the blanks
short or long depending on which word must go in the blank.

5. Remember that the words you put into the blanks must fit meaningfully and

grammatically. That is, the words must make sense and thiey must be the

correct parts of speech.

Short-Answer Test Strategies

1. These questions usually test how well you have memorized certain words or
facts. Your answers should be short and clear. 0o not give interpretations.

2. Look ahead to the other questions to make sure you don't give the answer to 3
question which is coming up.
3. Often you must define a word. When giving a definition of a concept or an

ob ject, remember to consider:

-l B

WHAT - What category it is in; what it looks like; what it's characteristics are
WHERE- Where it is found or used
WHEN - When it is used or takes place
HOW - How it works, how it is used
Examples:

Define solid.

Ainswer: A form of matter which has a definite shape.
Define coping saw.

Answer: A wood saw that's used to saw curved lines in wood.

Define piston.
Answer: A part in an internal combustion engine which moves uo and down in

a cylinder.
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Open-Book and Take-Home Test Strategies

1. Prepare well for the test. This is the most important strategy because these
tests are often the most difficuilt kind.

2. Know where to find the information in your book(s). This type of exam doesn't
test what you know as much as it tests your ability to find important
information quickly.

3. Use the table of contents and the index to help you find the information you
need.

4. When you find an answer to a test question, try to write the answer using your
own words.

5. If you copy more than a few words directly from the book, put the words in
quotation marks and give the name of the book and the page number.

"Pop Quiz" Strategies

1. The only way to prepare for these is to do your homework! complete ail study

and reading assignments on time and keep up with the course syllabus.

&
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16. General Description

This revised instructor's guide provides teacher and student
materials (with answer keys) for implementing an approximately

64 hour course to teach limited English proficient (LEP) students
language and study skills for transition into mainstream vocational
education programs or employment in any occupational area in the
industrial/technical cluster.

A separate product, VESL for Industrial and Technical Training (VITT)
Curriculum: Student Materials, contains the materials for student
use.

17. Person Completing this Abstract__ David Panmkratz

Full Address

Northwest Educational Cooperative

1855 Mt. Prospect Rd.

Des Plaines, IL Zip Code 60018
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SECTION I
INTRODUCTION




INTRODUCTION

Curriculum Overview

The VITT curriculum provides guidelines and instructional materials for a
course designed to help prepare English as a Second Language (ESL) students for
vocational training programs in industrial and technical fields. The curriculum
focuses on language skill areas most critical for students making the transition
from ESL courses to vocational courses in which English is the language of
instruction. Study skills and test-taking skills are also included in the
curriculum design.

The curriculum is not designed to prepare students for any specific
vocational training field. Rather, it takes a more generic “"technical English™"
approach, and is thus appropriate for students who plan to enroll in vocational
training in any field in the industrial and technical cluster. This cluster
typically includes the areas of construction, manufacturing, electronics,
mechanics, and graphic communications.

Target Audience

The curriculum is appropriate for students who know which particular
vocational field they are interested in as well as those who do not. Course
topics are broad enough to be of interest to all pre-technical students and
provide a survey of various technical fields. The materials are also appropriate
for persons who have already had technical training in their native language, but
need to develop English language skills in order to apply their knowledge to an
English speaking work setting.

The instructional materials provided are designed for ESL students who have
attained at least an intermediate level of proficiency in English. The
assumption is made that students are already familiar with the major grammatical
forms of spoken and written English, including simple conditionals and passive
verb constructions. Students should have oral language skills which allow them
to communicate on everyday topics, listening skills adequate for following
instructions and comprehending the main points in everyday conversations, reading
skills which allow them to comprehend brief reading passages, and writing skills

-1 -




sufficient to respond to controlied exercises. Most local programs have a system
for assessing student level. If the program does not establish a particular
course as a prerequisite for this one, a pre-screening instrument should be used
which focuses on listening and reading comprehension skills since these are the
areas stressed in the curriculum.

Some of the materials provided in the curriculum may seem difficult for
intermediate level students, but they are not intended to discourage them.
Because students in technical vocational programs invariably encounter language
which is "over their heads", especially in their textbooks, the curriculum
includes several authentic readings. This approach exposes students to the
language structures they can expect to encounter when they enroll in vocational
programs.

Technical training programs require students toc have varying degrees of
knowledge in mathematics. This curriculum does not attempt to teach math skills.
Some exercises deal with numbers, measurement, and so forth, but the emphasis is
on the language required to express those concepts and not on the mathematical
concepts themselves. The exercises assume that students have a basic
understanding of addition, subtraction, multiplication, division, and fractions.

Students in either secondary or post-secondary educational programs can
potentially benefit from the course. Teachers are encouraged to modify the
instructional activities according to the language proficiency level and
vocational interests of their students. '

Instructor

This curriculum should to be used by an instructor who has professional
qualifications in ESL teaching methodology. Experience teaching vocationai ESL
is not necessary, but it would be an advantage. The instructor does not need to
be proficient in technical subject matter, although an affinity for technical
topics and concepts is desirable. Preparation time for teaching will vary
depending on the degree to which the classrcom activities must be modified in
order to fit the needs of the students.

Instructional Hours

The materials provide for approximately 64 hours of classroom instruction.
The course would probably best be structured as an intentive course with a
minimum of four hours of instruction per week.
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Conceptual Framework

‘i@ An overview of the content of the instructional units is provided in this
introductory section on pages 5-6. £fach unit is developed around a rhetoricai
function and then incorporates technical topics, vocabulary and grammar which

serve to reinforce the teaching of that function. (The decision to design the
curriculum around rhetorical functions was based in part on the work of Louis
Trimble, especially the book English for Science and Technology: A Discourse
Approach, 1985.) Study skills and test-taking skills are also integrated into

each unit.

A, Rhetorical Functions

Rhetorical functions were chosen as the organizational focal points of the
units because they give the best insight into the types of language encountereag
by students in technical training programs. Most of the language in these
programs is either descriptive or instructional in nature. Stated informally,
students must be able to comprehend how things appear (physical description), how
they work (functional and process description), and how objects or concepts
relate to each other (definition, classification, and comparison). They must

6 also respond to written and oral explanations about how to do a procedure

(instructions). It is not intended that students be drilled on the concept of
rhetorical functions; the functions simply served as the framework for developing
the instructional units,

B. Technical Topics and Vocabulary

The unit topics reflect ideas, concepts and vocabulary that are of relevance
to most technical fields. It is important to keep in mind, however, that it is
not the primary intent of the curriculum to teach technical concepts. Rather,
the topics provide raw material for teaching language skills.

C. Grammar

The curriculum does not provide a comprehensive grammar review, nor does it
take a systematic approach to grammar in the traditional sense. The grammatical
patterns which are emphasized are those which commonly occur in technical,
training-related language. These include imperatives, passives, and
conditionals. The instructor is encouraged to use the readings and the

° worksheets as the basis for teaching and/or reviewing important grammar points
depending on the needs of the students.
-3 -
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D. Language Skills

Listening, speaking, reading and writing skills have been integrated
throughout all eight units. Emphasis has been placed on the aspects of those
skills which are most important in vocational training situations. Listening
skills include following lectures or taking verbal instructions. Reading focuses
on technical descriptions and interpreting graphs, charts, diagrams, etc.
Speaking focuses on affirming comprehension, rephrasing information and asking
for clarification of confusing points. Writing is important for note-taking and
providing short answer responses to comprehension questions or quiz items.

E. Study Skills

Study skills and language skills are not easily separable. Activities which
build skills such as discrete listening, note-taking, scanning, graphical
literacy and summarizing are interspersed throughout the curriculum. It is also
important that students develop test-taking skills. The VITT unit quizzes expose
students to a variety of test formats, and Appendix A summarizes both general and
specific test-taking strategies. In an effort to make this a "skill-oriented" as
opposed to a "content-oriented" course, it is important that the development of

é study skills be considered an integral part of classroom instruction.




Unit Overview

@ RHETORICAL CANGUAGE AND
UNIT FUNCTION LANGUAGE FORMS STUDY SKILLS TOPICS
1 Definitions and Present tensc/statements Defining Technical
Classifications and questions Classifying occupations
Word forms Outlining Vocational
“There is/are" Reading graphs training
Adverbs of sequence and charts
Modal "must" Taking multiple
choice tests
2 Physical and Descriptive adjectives Describing Geometric
Spatial Prepositions of location physical shapes
Descriptions Ordinal numbers characteristics Dimensions
Taking lecture Measuring
notes
Expressing numbers
orally

Using symbols and
abbreviations

Reading conversion
tables

Following instruc-
tions to make
diagrams

3 Functional

Infinitives and gerunds:

Describing Shop tools,

Descriptions "used to," "used for" functions fasteners
Passive verb Taking lecture and
constructions notes instruments
Modals + passives Referring to
diagrams
Reading
instructions
Taking short
answer tests
4 Process Passive verbs Discussing Force and
Descriptions Adverbs of sequence mechanical work
Adverbial clauses processes Basic
Simple past and Reconstructing machines
present tenses steps in Mechanical
Comparative processes processes

expressions

Reading diagrams
and flow charts

Outlining

Taking fill-in
tests

~
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RHETORICAL

LANGUAGE AND

e UNIT FUNCTION LANGUAGE FORMS STUDY SKILLS TOPICS
5 Definitions, Passive verbs Defining Matter and
Examples, and Conditionals Classifying energy
Classifications Relative Pronouns Qutlining Materials
Math word problems Giving examples
Reading tables
Taking true/false
tests
6 Comparative Descriptive adjectives Comparing and Electricity
Descriptions Comparative adjectives contrasting Electronics
Prepositions of Notetaking
location Referring to
Passive verbs indexes
Adverbial clauses Reading diagrams
Taking multiple
choice tests
7 Non-sequential Imperatives Giving warnings Warnings
Instructions Adverbs of frequency and precautions Safety
Modals Reporting on precautions
Modals + passives conditions
6 Conditionals Reading signs and
labels
Reading
instructions
Taking true/false
tests
8 Sequential Imperatives Describing steps Assembly,
Instructions Adverbs of sequence in a procedure repair and
Gerunds Asking for maintenance
Deletion of definite instructions procedures
articles Reporting on work
done or in
progress

Recognizing formal
versus informal
vocabulary

Taking open-book,
short answer tests
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CURRICULUM IMPLEMENTATION

Organization of VITT Materials

The materials necessary for implementing the course are found in the eight
instructional units in Section III. Each unit begins with a teacher's guide
which lists the main topics and skill objectives for that unit. Following is a
chart which indicates the unit activities and how to conduct them, the estimated
time required for each activity, the key language structures and vocabulary
covered by the activity, and a listing of the materials needed. Following the
chart are the unit materials. Lectures, activity guides, teacher notes, and
quizzes are found only in the Instructor's Guide. The quizzes must be
photocopied and distributed to students as units are completed. The student
readings and worksheets, including answers to the worksheet questions, are also
included in the Instructor's Guide. For student use, the readings and worksheets

GID are available separately in VITT Curriculum: Student Materials.
Unit materials are labeled in the upper right corners with a number and a
letter. The number refers to the unit, and the letter refers to the activity.
For example, "Lecture 1A" is the lecture for Unit One, Activity A. "Worksheet
1B" is the worksheet for Unit One, Activity B. If an activity has more than one
worksheet, a number of parentheses wil follow the letter. For example,
"“Worksheet 5B(2)" is the second workshet for Unit Five, Activity B.

Teaching Methodology and Approach

This course should be taught by an experienced ESL instructor with profes-
sional training in ESL teaching methodology. For this reason, the instructions
for conducting each of the learning activities found at the beginning of each
unit are brief and assume that the instructor is familiar with effective methods
for introducing and working with new material. It is important that instructors
use teaching approaches and styles that have worked best for them in the past.

In general, most of the activities in this curriculum are designed to be
taught using a three-step approach: 1) preview the content, 2) teach it, and 3)

0 review it and conduct follow-up exercises. It is also important that the




instructor encourage students to draw on their previous knowledge of a subject
and the clues provided in a reading or a lecture to improve their comprehension
of new material. For example, when working with a new reading passage, the
instructor can 1) ask pre-reading questions to get students to survey a new piece
before actually reading it, 2) have students read the text silently for new
ideas, 3) ask general comprehension questions to assess understanding of main
ideas, 4) have students read the passage a second time for details, and 5)
consistently encourage Students to use reading context and visuals to understand
new concepts and vocabulary.

The listening activities found in this curriculum are primarily intended to
provide content materials for note-taking activities in a realistic lecture
context. For this reason, pre-listening activities should be kept to a minimum
in order to simulate a real lecture situation. The instructor may want to write
the most critical vocabulary words from the lecture on the board before the
lecture begins, but no detailed descriptions should be given. As in the reading
activities, students need to be encouraged to try and understand new vocabulary
from the context and/or visuals before formal explanations are provided.

The instructor will want to review grammatical patterns with which stdudents
need additional practice. Each of the unit activities has a "grammatical" focus
which is indicated in the "Key Language" section on the activity guides. The
instructor should use the grammatical features stressed in individual activities
as a springboard for teaching/reviewing those particular features. This provides
the best assurance that students see the connection between particular grammar
and the related technical content.

In addition to teaching language skills, a major objective of the VITT
curriculum is to develop test-taking skills. The instructor should introduce and
review test-taking strategies (see Appendix) throughout the course. The VITT
quizzes as well as worksheet exercises serve as material for discussing various
test .ormats and accompanying strategies. Strategies can be discussed both
before and after students complete a particular worksheet or quiz. Individual
test questions can be analyzed to determine which test-taking strategies apply
specifically to that question.

The curriculum emphasises the language skills most essential to students who
will be entering technical programs, and developing these skills should be a
priority for the instructor as well. In addition to listening to lectures,




note-taking, and making sense of difficult technicail readings, students need to
learn how to follow oral and written instructions, ask questions when they have
not understood, and provide appropriate responses when asked if they have
understood.

It is essential that the instructor keep in mind that a key objective is to
prepare students for the "unsheltered" environment of mainstream technical
vocational programs. In these programs, students are expected to be self-
sufficient and to seek out the knowledge and resources they need. In vocational
courses, reading and study assignments are not always presented clearly, the
instructor does not always speak clearly, and the day-to-day activities and
expectations are not always predictable. ESL students must learn to become more
assertive in order to survive in a new unsheltered trairing environment. If
students do not understand something or miss an assignment, they must approach
the instructor or a fellow student. Many instructors in vocational programs
state that their biggest problem in teaching ESL students fis that the students do
not seek out heip when they need it.

The instructor of this curriculum should prepare students for these
challenges by both discussing these issues with students and creating situations
which demand that stdudents respond appropriately. For example, "pop quizzes"
can be given the day an assignment should have been completed to test whether
students are doing their homework on time. Instructors should attempt gradually
to get away from using "sheltered English" and begin to speak more naturally,
incorporating slang and idiomatic expressions -as vocational instrucators do.

Student Evaluation

The instructor needs to develop a means of evaluating student progress in
the course and providing students with feedback on their performance. Included
in the curriculum are unit quizzes at the end of each unit to assess comprehen-
sion of the unit content. An evaluation plan should also consider student
performance on the other written tasks they are completing, i.e., worksheets and
lecture notes, as well as their oral performance in class activities. It is
recommended that instructors use some kind of grading system to let students know
how well they are progressing., The grading system should also encourage students
to participate in free discussion activities and to ask questions. Using a
grading system is a realistic and appropriate means of assessing student

’ performance since most vocational programs give letter grades for student work.

-9 -
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Adaptation
As with any curriculum or set of instructional materials, this curriculum
‘ED and the activities which have been included should be adapted by the teacher to
fit the needs of the students. Although it is assumed that all stdudents in the
course will be at an intermediate level of English or above and be interested in
pursuing some sort of technical training, there will nonetheless be differences
which must be considered.

Student's career interests and the training obportunities available to them
will vary. If the instructor determines that a majority of the students in a
class plan to enroll in an auto mechanics program, for example, the instructor
should try to incorporate more readings and visual materials from that content
area into classroom activities. As stated previously, even though the primary
objective of the VITT curriculum is not to teach content-specific concepts, it is
good to utilize content materials of interest and relevance to the students in
order to most effectively develop language skills.

Instructors are encouraged to use vocational textbooks, instructional aids,
and professional technical journals as resources for developing additional
classroom activities. The instructor should select specific items from those

‘ib resources based on three criteria: topical interest, rhetorical focus, and level
of difficulty. Topics should be selected which are neither too specific nor too
general. The-passage should contain some identifiable rhetorical focus so that
it can be used to examine particular rhetorical or grammatical constructions.

And the passage should be at a reading level which challenges but does not
discourage the students.

The question arises whether readings from original sources should be
simplified or not. There are advantages to both simplified and authentic
readings, and for this reason this curriculum has incorporated both. Authentic,
unedited readings provide the most realistic study material. On the other hand,
simplified readings may be more helpful in terms of teaching a particular
language structure. Adapting a reading allows the instructor to emphasize or add
specific vocabulary jtems or grammatical patterns which need to be stressed.

For students wanting to go into vocational programs, entrance requirements
will vary greatly. Many vocational programs require that students complete
prerequisite courses before they can enroll. The instructor should become aware
of these requirements so that s/he can help students plan their strategies. The

‘ language skills required in programs will vary as well. In a two-year program
leading to an associate degree, for example, reading skills will be very

- 10 =
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important. In a hands-on oriented program, reading skills will play a lesser
role and the ability to follow oral instructions will be more important., A1l of
these factors will affect how the instructor chooses and adapts instructional
activities. The instructor needs to research the types of vocational programs
the students will most likely enter, the kinds of instructional materials used,
and the exfectations placed on students in those programs.

The instructor must also adapt teaching to the abilities and educational
background of the students. Students with strong oral skills will require more
work with reading and writing exercises. Students who already have good reading
skills, on the other hand, will benefit from more activities which develop their
oral skills. Regardless of their level in English proficiency, some students may
already have good study skills and others may not. Reading and note-taking
skills transfer well from one language to another, so that students who have
already developed these skills in their native language will have a tremendous
head start. The instructor's job is to adapt the materials to meet the

individual needs of the students, and in some cases this might mean omitting

entire activities and adding new ones in their place.

Career Awareness

Finally, an important goal of the curriculum is to expose students to the
many training and employment opportunities available to them in the industrial
and technical/occupational cluster. These opportunities should be explored with
students to the extent possible.

The most effective way to insure that the link is made to actual vocational
programs and employers is to incorporate career awareness activities into the ESL
curriculum. There are several ways that the ESL instructor can help expose
students to some of their options. At some schools, there may be a counselor who™
can provide information about the opportunities for further education at the
school. The ESL instructor can arrange to bring a counselor into the classroom
to speak to students. It is ideal if students can be taken out of the classroom
and given a tour of the vocational facilities at the school itself or other
places where training is offered. Students can also gain insight into programs
by visiting counseling and career placement centers. In addition to counselors,
a variety of other people may be available to help provide students with
information about their opportunities including vocational instructors,
vocational special needs coordinators, recruiters, and admissions and financial
aid specialists.

- 11 -
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Some ESL instructors have found inviting former students back to the classroom to
share their experiences especially productive and insightful. Former students
who are successfully employed or enrolled in a vocational program can motivate
current students and sensitize them to the tangible benefits of learning English.
Prospective employers may also be invited to the ESL class to discuss job
opportunities, job qualifications, and some of the positive and negative
experiences they have had in employing limited English-proficient (LEP) workers.
It should be noted that class "interviews" with invited guests usually proceed
best when students have been informed of the visit in advance and have prepared
guestions for the speakers.

Whether students are taken out of the classroom to investigate career
opportunities or speakers are brought in, the 1ink that is made is valuable in
familiarizing students with their career opportunities. These activities also
provide lots of information in both oral and written forms that is ideally suited
for content-based language instruction. Informational talks, tours and planned
interviews develop listening and speaking skills, and brochures and applications
provide excellent material for developing reading and writing skills.

Career’ awareness activities should become an important part of the ESL
curriculum and be used to develop students' career goals and their language
skills concurrently. The instructor can play a vital role in encouraging
students' interest in technical careers, exposing them to their options, and

preparing them to make the transition into training or employment.
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SECTION III
INSTRUCTIONAL UNITS 1-8
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TEACHER'S ACTIVITY GUIDE

UNIT ONE:

TOPICS:

SKILL OBJECTIVES: Comprehend a lecture

Follow an outline

Ask for and give definitions
Classify information

DEFINITIONS AND CLASSIFICATIONS

Technical Occupations, Vocational Training

Refer to, read, and construct graphs and charts

Take a multiple choice test

ACTIVITIES KEY LANGUAGE

KEY VOCABULARY MATERIALS

Introduction (15 min.)

Ask sts., "What is technology? Technical
"What are some technical Occupations
occupations?” and Job
State learning objectives for Titles
the course; emphasize those
for Unit One.
Answer sts. questions about
course.
A) Listening: “Mini-lecture" (50 min.)
Prepare a lecture based on "There is/are"” produce Lecture TA
the text in Lecture 1A. It Adverbs of production Visual 1A
is preferable not to read sequence: construction Worksheet 1A
the lectur from the page. “First, next,
Rather. ou should give a last™
pased on lecture "Have to"

i, which you have

de eloped from the text.
You can use the outline in
Worksheet 1A for developing
your notes.

Give the lecture. Refer
students to Visual 1A
while they are listening.

After the lecture, ask
questions to assess general
comprehension.

Give lecture 2nd time; have
sts. follow outline on Work-
sheet 1A while listening.

Ask questions to assess
comprehension of lecture
details.

(Optional) Give lecture 3rd
time; sts. add written notes
to their worksheet.

manufacturing
mechanical
electronics
graphic
communications

~Job Titles

testing
maintenance
repair
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ACTIVITIES

KEY LANGUAGE

KEY VOCABULARY MATERIALS

B) Definitions/Oral Practice
(30 min.)
Sts. read sentences with Present tense mean Worksheet 1B
key words underlined questions, meaning
on Worksheet 1B. verb forms define
Ask sts. about meanings definition
of key words.
Have sts. practice asking
for meanings of words and
giving definitions.
C) Word Forms (30 min.)
Explain differences between Parts of speech- vocation Worksheet 1C
word forms. nouns, verbs, vocational
Have sts. complete word ad jectives industry
form chart (Worksheet 1C). industrial
Review sts. work. technology
Have sts. create sentences technical
using various forms of occuption
key words. occupational
D) Reading/Discussion/Oral

Reports (Time will vary)

Pre-reading: Have sts. look
at reading. Ask, "What is
the reading about? What do
you expect to find out in
this reading?"

Reading: Sts. read silently.
Ask global comprehension
questions. Ask about
specific vocabulary.

Follow-up: Discuss students’
future plans with them.

Have them share how they got

information about their
desired occupations.

Have sts. prepare a brief
(3-5 min.) report at home
on the occupation of their

choice and present it orally

to the class. (Note: Oral
reports are time consuming
and can become tedious if
too many reports are given
at one time. They should
be spread out over several
class sessions.
time, sts. can be divided
into small groups and give
their reports in that group
only.)

To conserve

Simple present
tense/present
continuous
tense

career path
needs
goals
availablilty
security
vacations
work
conditions
indoors/
outdoors
variety
routine
counselor
employer

Reading 1D

,-
e
<




ACTIVITIES KEY LANGUAGE KEY VOCABULARY  MATERIALS
E) Reading/Graphs and Charts (50 min.)

Pre-reading: Have sts. look txpressions training Reading 1t
at reading and diagrams signalling employment Worksheet 1%
(Reading 1E). +sk, "What classification: degree
is the reading about?" "The first certification

Reading: Sts. read silently. four..., the job placement

Ask general comprehension last two..., enrol Iment
questions. Discuss graph the other..., breakdown
format and content. Ask all..., distribution
specific gquestions about demands
information in reading and job market
graphs.

Follow~up: Have sts. do
Worksheet 1E individually.

As a group, go Over answers.
F) Reading/Definitions (45 min)

Pre-reading: Have sts. ook Modal verb computer Reading 1F
briefly at Reading 1F. "must" technicians Worksheet 1F(1)
Ask, "What is the reading 3rd person troubleshooter  Worksheet 1F(2)
about?" singular install

Reading: Sts. read silently. verbs test
Discuss reading with sts. trouble-free
and clarify imporatant customer
vocabulary. defective

Follow-up: Sts. complete component
Worksheet 1F(1). Review contract
answers. diagnostic

Sts. complete Worksheet 1F(2). pinpoint
Review answers.

G) Evaluation (30 min.) Quiz 1

Explain multiple choice test (Multiple
format. choice)

Sts. take Quiz 1. (The Quiz 1
instructor must make mul- Answer Key

tiple copies of the quiz

and distribute them to sts.
The student materials do

not contain the unit quizzes.)
Review answers and discuss
multiple choice test-taking
strategies(Appendix).
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LECTURE 1A

INDUSTRIAL AND TECHNICAL OCCUPATIONS

Today I'd like to give you an overview of the industrial and technical
occupations. Industry is of course related to the production of something,
such as the production of an automobile. An example of ar industry is the
automobile industry. Another example is the electronics industry. The
electronics industry produces televisions, radios, stereos and even
computers. Now, the jobs that people have, or the occupations--the technical
occupations--all relate to knowing how to build those products.

Not everyone in a technical occupation builds things, however. Sometimes
people repair things. Sometimes they do maintenance work. To make it easier
to taik about the different types of industrial and technical occupations,
let's put them into some groups (refer to Visual JA). There are about five
groups: the construction occupations, the manufacturing occupations, the
mechanical occupations, the electronics field and graphic communications.

First of all, construction. Most of the things that people do in
construction occupations relate to building. They work on residential
buildings or commercial buildings., They not only build, but they also do
repair work on buildings. Some examples of occupations in the construction
area are bricklayers, carpenters, electricians, painters, and plumbers.

Next, there is the manufacturing group of occupations. People in the
manufacturing occupations are directly involved in the production of
something--machine parts or complete pieces of equipment. People who work in
the manufacturing industry must have a good understanding of mechanical
processes. Mathematics is important in manufacturing, too. Many processes
require the worker to make mathematical calculations. One occupation in the
manufacturing group is machine tool operator. Another one of the occupations
that is very modern is numerical control machine tool operator. Numerical
control machine operators use a computerized system for producing machine
parts.

The next area we would like to talk about is the electronics. As you
know, the field of electronics has become more and more important in recent
years. People in the electronics field work with electrical and electronic
equipment. Some assemble equipment. Others do testing, maintenance and
repair of electronic equipment. Examples of occupations are computer repair
technicians, and radio and T.V. technicians.

The next occupational group I want to mention is the mechanical group of
occupations. Now, I'm talking about fields like auto mechanics, and heating
and air conditioning. Technicians in these fields have to enjoy working with
machines. Tney have to enjoy understanding how a machine works. They have
to know how to repair these machines when something goes wrong.

. -~
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LECTURE 1A(p.2)

The last area we would like to talk about is graphic communications. The
first thing that comes to mind is probably drafting. Does everybody know what
drafting is? Well, drafting involves making drawings. These drawings are the
plans for a project. Today, more and more drafters work with computers. This is
called computer assisted design, or CAD for short. Orafters have to have strong
math skills, must understand measurements, geometry, and they have to be exact.
Graphic communications refers to any cccupation that has tc do with communicating
in graphics--in other words, visually.

In summary, we've talked about five occupational areas. They are
construction, manufacturing, electronics, the so-called mechanical occupations,
and graphic communications. Do you know which area interests you most? Do you
know what kind of vocational programs there are at your school or in your
community for getting training in these occupations?
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VISUAL 1A

0 Machinists

Auto Mechanics

Carpenters
| ———
\J
Sy
MANUFACTURING
CONSTRUCTION MECHANICS
e | INDUSTRIAL AND TECHNICAL
QCCUPATIONS
ELECTRONICS GRAPHIC COMMUNICATIONS

Drafters

‘ TV Technicians

[11ustrations from the WRIOT Test (Wide Rance Interest-Opinion Test),
Jastak Associates, Inc.
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0 Qutline of Lecture

Follow along with this outline as you hear the lecture.

TOPIC:
I.

II.

III.

Iv.

VI.

VII.

INDUSTRIAL AND TECHNICAL OCCUPATIONS
Introduction
A. Industries - Products
1. Automobile Industry
2. Electronics Industry
B. Technical Occupations
C. Five Groups of Occupations
Construction
A. Building
8. Repair Work
C. Jobs
Manufacturing
A. Production

B. Math
C. Jobs
Electronics

A. Equipment

B. Construction, Testing, Repair
C. Jobs

Mechanical

A. Jobs

B. Working with Machines, Repair
Graphic Communications

A. Drafting

B. CAD
C. Math Skills
Summary

A. Training Opportunities

o4
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WORKSHEET 18

@ Definitions

A. For this exercise you will need a partner.
Study the following sentences.

1. A vocation is a profession or a trade which requires special
training.

2. Many students are enrolled in vocational training.

3. An indusfry involves the production of goods.

4. The United States is an industrial country.

5. Technology is the science related to developing products and
using them.

6. Computer electronics is a technical field.

7. An occupation is an activity or a job that someone has been
trained for.

8. There are many occupational opportunities in the construction

a field.

B. Ask your partner to define the following words:

vocation, industry, technology, occupation

Examples: What does mean?
What is the definition of ?

Your partner will say a definition for each word, using
the sentences in Part A above as a guide. When you have finished,
switch roles and repeat the exercise.

C. Now, take turns making sentences using these words:
vocational, industrial, technical, occupational
Use the sentences in Part A above to help you.

‘ D. Finally, interview your partner about his/her experience with
technology in school or at work. Use the words above in your
questions.
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WORKSHEET 1C

Word Forms
Fill in the missing words.

| Noun | Adjective l Verb |
| | technicat | |
| technnlogy |  technofogical | X |
| - |
| dndwstry ] Andustrial | industrialize |
| | | l
| _ vocation | vocational | X |
| l | |
| occupation | occupational | X |

Write one sentence for each of the words you have added to the chart.

1. {Responses will vary.)
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READING 1D

Planning for the
worid of work

As you read this, you're probably There are many questions to con-
still in school. But you're thinking more sider besides money and job availabil-
and more about the day when you'll ity. What about job security? Length of
gotowork. ... work hours? Vacations? Early retire-

... And ment? Working conditions? Is the work
since work is going to be your main iIndoors or outdoors? s there a variety
activity during your aduit years, it's a of duties or one set routine? Is the work
subject worth careful planning. done alone or with people? These are

Perhaps you're not sure just what some of the questions that you might
you can do. Or what you want to do. want to ask when talking with your
But you do know you want a job — a counselor or future employer.

paying job that will bring you many of
the goad things of life.

Well, now is the best time to be
exploring the types of occupations that
intere:st you. Keep in mind, of course,
trat there is probably no one job that's
perfect in all respects. The jobs that
you'll :ave (no doubt you'li try more
the.n one) should be determined by
yo Jr own needs and goals. And you
can get a job that fits you if you know
ycurself.

A. Discuss this reading with your teacher and classmates.

8. Which occupation are you interested in? Outside of ciass, conduct
research to find out about this occupation. Get information which
answers the questions in the last paragraph of this reading. Give a
3-5 minute oral report to the class.

Reading, slightly adapted, courtesy of General Electric Company from the
brochure "So you want to go to work", 1983.
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READING 1E

VOCATIONAL PROGRAMS AT MONROE TECHNICAL COLLEGE

Monroe Technical College has been offering certificate and degree
programs in vocational education since 1958. It has become widely known for
practical training programs which prepare students for employment. Students
at Monroe can choose from a variety of programs leading to jobs in technical
and industrial occupations.

Monroe College offers training opportunities in the following programs:
Automobile Mechanics, Electronics, Building Engineering, Climate Control
Technology, Building Construction and Manufacturing Technology. The first
four programs consist of two y2ars of coursework and lab work leading to an
associate degree. The last two are one-year programs leading to
certification, '

The programs at Monroe are very job-oriented. The Auto Mechanics and
8uilding Construction programs include on-the-job training. Tﬁe other four
programs familiariza students with future workplace conditions by inviting

‘i' guest speakers to visit classes and taking students on field trips to company

sites. A1l of the programs offer classes during the week. B8uilding
Engineering also offers conurses on weekends. All programs include job
placement servicas for graiduates.

Total student enrollnent has increased rapidly in recent years from 80
students in 1983 to 200 in 1988 (see Figuré 1).

FIGURE 1
225 -

230 - —

175 - 1

Total 150 -
Student

Enrollment 125 -

100 -

75 -

1983 1984 1985 1986 7987 1088
ENROLLMENT AT MONROE TECHNICAL COLLEGE
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READING 1€(p.2)

0 For the year 1988, enroliment in each program was as follows:
Automobile Mechanics 42
Electronics 60
! Building Engineering 25
- Climate Control Technology 25
Building Construction 34
Manufacturing Technology 14
’ Total 200

Monroe serves all different types of student. The student body is
racially mixed. Approximately 25% of Monroe students are female. A1l age
groups are represented by the students. For a breakdown of the age
distribution of students for the year 1988, see Figure 2.

FIGURE 2

AGE DISTRISUTION AT MONROE TZCHNICAL COLLEGE
1988

The growing and diverse student body in Monroe's vocational programs
reflects the changing times. Technical and industrial occupations are
requiring that workers have more and more skills. Monroe is keeping up with

. these demands by teaching not only technical skills, but also the language,
math and problem-solving skills which workers need in today's job market.

ERIC ¥




WORKSHEET 1E

@ Graphs and Charts

A. Complete the chart on the basis of the information given in the reading.
Use an "X" to mark the appropriate boxes.

Associatd On-the-Job]  Job | weekend
Oegree | Certificatd Training | Placement] Courses
Auto Mechanics | X | | X | X |
Electronics | X | | | X |
Building Engineering | X l | | X | X
Climate Control Technol. | X | | | X |
Building Construction | | X | X | X !
Manufacturing Technology | | | X |

B. Based on the information i1 the reading, make a bar graph which shows the
enrollment for each progran in the year 1988. The bar for "Auto Mechanics"
has been done for you.

70
60 <0
50
Students 42
40 34
30 25 25
20 A
14
10 ]
Auto Electronics Building Climate BuiTding Manuftacturing
Mechanics Engineering Control Construction Technology
Technology
PROGRAM ENROLLMENT AT MONROE TECHNICAL COLLEGE FOR 1988
Q U”




READING 1F

Computer Technicians

Computer technicians are basically troubleshooters.
They enjoy installing and testing new computer systems
so they'll run trouble-free for the customer. However, they
spend most of their time helping to maintain customer
equipment — routinely adjusting, oiling and cleaning
mechanical, electromechanical and electronic parts and
checking for loose connections and defective compo-
nents or Circuits.

Usually called field engineers or customer engi-
neers, computer technicians are employed by computer
manufacturers or firms that hold long-term contracts to
service computer equipment. These technicians routinely

é use tools such as voitammeters, ohmmeters and oscillo-
scopes. And they run diagnostic programs to help pin-
point certain malfunctions.

Because they service comuuJter systems that work
twenty-four hours a day, technicians must be on call at
odd hours, and available to rotate shifts so they can be
available to fix computers. Overtime, often more than
eight hours a week, is common.

Some technicians specialize in maintaining a partic-
ular computer model or system, or in doing a certain type
of repair. Others decide to concentrate on helping other
technicians with difficult problems. A few become super-
ViSOrs or move into equipment or service sales. This s a
field where opportunities will continue to grow for years 1o
come.

Reading courtesy of General Electric from the brochure, "Jhat's it like to
be a technician?", 1985.

201




WORKSHEET 1F (1)

@ Reading Comprehension

On the basis of the information in the reading, discuss the answers to the
questions and then write them.

1. What are some of the things that a computor technician must do?

a) Responses will vary. Basically, a computer technician musit:
trhoubleshoot, install, test, maintain,

b) on nepadin computen systems.

c)

d)

e)

2. Who do computer technicians work for?

They work gon computer manufacturers on finms that service

computen equipment.

3. When do computer technicians work?

They often wonk odd hourns and overtime.

4, Look at the last paragraph. Do all technicians have the same job?

No. Some maintain orn rewairn paticwlan equipment, some help othen

technicians, others become supervisors on salespersons.

5. If you were a computer technician what would you like to specialize in?

(Responses will varny.)




WORKSHEET 1F(2)

e A. Matching

—

BC

The words in the left column are found in your reading. Match them to -
the words on the right with similar meanings and write the letters 1n
the blanks.

1. g install a. fix

2. 4 maintain b. kind

3. e defective Cc. change

4, b routinely d. without difficulties
5. L pinpoint e. broken

6. a repair f. keep in good condition
7. b type g. put in

8. h overtime h. extra hours

9. e rotate i. locate

0. d trouble-free Jj. regularly

Definitions

Complete the following definitions: (Resonses will vary.)

.. . installs, tests, maintains
1. A computer technician is a person who

and hepains’ computen equipment.

2. A computer manufacturer is a company that produces computen

systems on components.

3. Diagnostic programs are programs that pinpoint malfuctions.

4. A computer maintenance technician is a technician who heeps

computen equipment in good condition.

5. A supervisor is a person who directs the work of other empleyees.

o




QUIZ 1

Circle the letter of the best answer for each question.

Which is an example of an industry?
a. automobile manufacturing

b. automobile driving

c. automobile sales

d. automobile color

Which is not one of the industrial and technical occupational areas?
a. construction

b. electronics

¢. business management

d. graphic communications

What is a vocation?
a. a technical book
b. a holiday

c. a small shop
d. a profession or trade

Some workers in technical occupations maintain equipment. This means
they:

a. obtain equipment for a customer.

b. make sure equipment is in good running condition.

¢. buy equipment from a dealer.
d

produce a lot of equipment.

Which occupation is in the construction field?
a. musician

b. plumber

c. telephone repair person

d. press operator




QUIZ 1 (p.2)

e 6. Why do people participate in training programs?
a. to get a better job

to learn a vocation

to improve math and language skills

a o o
. - -

ail of the above

7. What does the word "enrollment" mean?
a. the cost of a program
b. the number of students in a program
c. a piece of a pie chart
d. a career in electronics

8. "There are training programs at Monroe College." This sentence means:
a. Monroe has training programs.
b. The programs are far away.
c. Monroe i< a well-known school.
d. The programs are free.

9. A designer must explain the design to the client, Which means the same
as the underlined word?

a. can

b. has to
c. will

d. does

10. What does a computer technician do?
a. manufactures computers
b. installs and tests computers
c. creates computer programs
d. repairs trouble-free components




Quiz 1
ANSWER KEY

0 Circle the letter of the best answer for each question.

1. Which is an example of an industry?
automobile manufacturing
b. automobile driving
c. automobile sales
d. automobile color

2. Which is not one of the industrial and technical occupational areas?
a. construction
b. electronics
(C) business management
d. graphic communications

3. What is a vocation?
a. a technical book
b. a holiday

“ c. a small shop

C::> a profession or trade

4. Some workers in technical occupations maintain equipment. This means
they:
obtain equipment for a customer.

a.
<:> make sure equipment is in good running condition.
c. buy equipment from a dealer.
d.

produce a lot of equipment.

5. Which occupation is in the construction field?
musician

plumber

telephone repair person

« o0

press operator




6. Why do people participate in training programs?
a. to get a better job
b. to learn a vocation
c. to improve math and language skills
@) all of the above

7. What does the word "enrollment" mean?
a. the cost of a program
(:) the number of students in a program
c. a piece of a pie chart
d. a career in electronics

8. "There are training programs at Monroe College."
Monroe has training programs.
b. The programs are far away.
c. Monroe is a well-known school.
d. The programs are free.

9. A designer must explain the design to the client.

as the underlined word?
a. can

C:) has to
c. will
d. does

10. What does a computer technician do?
a. manufactures computers
di) installs and tests computers
¢. creates computer programs
d. repairs trouble-free components

[
-

QUIZ 1 (p.2)
ANSWER KEY

This sentence means:

Which means the same
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TEACHER'S ACTIVITY GUIDE
e UNIT TWO: PHYSICAL AND SPATIAL DESCRIPTIONS

TOPICS: Geometric Shapes
Dimensions
Measuring

SKILL OBJECTIVES: Comprehend and describe physical characteristics
Take lecture notes
Express numbers orally
Comprehend and use symbols and abbreviations
Read conversion tables
Make diagrams from oral and written instructions

ACTIVITIES KEY LANGUAGE KEY VOCABULARY MATERIALS

Introduction

Survey sts. familarity with basic
geometry and measuring techniques.
Stress that these concepts are
important in giving and under-
standing technical descriptions.
@ State Unit Two ohjectives.

A) Listening: Lecture (40 min.)

Using lecture Notes 2A, give Descriptive Geometry Terms: Lecture
lecture, ad jectives Lines and shapes Notes 2A
Sts. take notes. and their Worksheet 2A
Ask global comprehension characteristics,
questions., e.g. parallel line
Sts. complete worksheet. circle, round, etc.

In pairs, sts. check each
other's work.

B) Vocabulary (30 min.)

Tntroduce, explain, and have Descriptive Adjectives Worksheet 2B
sts. repeat the vocabulary ad jectives describing
items on worksheet. shapes, e.9.
Sts. complete worksheet, circular,
Review answers, orally. trianqular, etc.
C) Lecture/QOral Practice
(20 min.) Oral expression Fractions: Lecture
Using Lecture Notes 2C, of fractions one fourth, Notes 2C
conduct discussion. and decimals quarter, etc.
Ask sts. to repeat key Decimals:
phrases during the "noint two
discussion. o five," etc.
- 33 -
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ACTIVITIES

KEY LANGUAGE

KEY VOCABULARY MATERIALS

description to give.

Reading: Sts. read silently.
Ask comprehension questions.
(Optional) Sts. draw the
chair described in the
reading.

Sts. select an object,
examine it and measure it.
Sts. write short technical
description of the object,
focusing on vocabulary in
this unit.

Review sts. work and/or have
them read their descriptions
to the class, letting class-

participles
as adjectives
Prepositions
of location

iates guess which object they

are describing,

D) Listening/Physical Response
(20 min.) Imperative draw Teacher's
Using Activity Notes 20, verbs divide Activity
give oral instructions label Notes 2D
to sts. equation
Sts. make drawings, label
them, and write equations.
Check their work.
E) Listening/Discussion (30 min.)
Using Tecture notes 3t, give measure Lecture
lecture. scale Notes 2E
Involve sts. by asking inch Students need
questions during presen- metric rulers with
tation. millimeter(mm) both U.S. and
Sts. complete worksheet. centimeter (an) metric scales
Check their work, meter (m) Worksheet 2t
F) Vocabulary (20 min.)
Preview the vocabulary Word forms: height/high Worksheet 2F
on Worksheet; discuss it nouns/adj. length/long
with sts. if necessary. Oral expression width/wide
Sts. complete worksheet. of numbers thickness/
. Review answers orally. thick
depth/deep
G) Reading/Writing/Oral Reports
{Time will vary.) Descriptive supported Reading 2G
Pre-reading: Ask sts. what ad jectives rounded Students need
kind of information they including use  tapered rulers or
would expect a technical of past curved tape measures

l 1 1)




ACTIVITIES

KEY LANGUAGE

KEY VOCABULARY MATERIALS

G H) Graphical Literacy (20 min.)

I)

Pre-reading: Ask sts., "wnat
is this chart for?" Discuss
it briefly with them.

Reading: Sts. study chart and
complete worksheet.

Follow-up: Review answers.
other about chart. Ask sts.
additional questions based
on chart. In pairs, have
sts. ask each other 10
questions about chart.

Wh-questions
"There are"

U.S. and
Metric
expressions
for length,
area, mass
and volume

Reading/
Worksheet 2H

Evaluation (20 min.)

Make sure sts. understand Quiz 2
quiz format. (Following
Sts. take quiz. instructions
Review results. to make
diagrams)
Quiz 2
Answer Key




LECTURE NOTES 2A
BASIC GEOMETRY

Instructor: These notes are intended to help you lead the students through a
discussion of basic geometry concepts.
Ask questions which allow students to volunteer as much information
as they can before you give formal definitions and explanations.
Have the students take notes on the lecture.

Lecture:
A) Introduce the subject of geometry.
1. Ask students what geometry is. (Def.: The branch of mathematics that
deals with the study of points, lines, planes, and solids.)
2. Ask if anyone has ever studied geometry.
3. Briefly discuss practical applications: drafting, blueprint reading,
construction, etc.
B) Introduce the following lines and angles: say the name, draw each item

on the board, repeat the name, write the name, and have students write and
repeat the names.

-

straight line \\\\\\?\\

angle

*- point on a line 90° angle (right angle)

/////// parallel lines ——————— horizontal line
(goes across)

\\‘____’/,,//Eurved line vertical line

(goes up and down)
perpendicular lines /////// diagonal line

Review these items. Ask sts. for examples of these items found in the
classroom: horizontal lines (i.e. blackboard) vertical lines (door frame),
parallel lines (blackboard and doorframe), perpendicular lines (tiles or
panels), right angles (corners of room, blackboard, etc.).




LECTURE NOTES 2A(p.2)
C. Introduce shapes and their characteristics. Use the same procedure as in
‘ part B. “Now I am going to draw a..."

Circle

It is round.

The outside of the circle is called the
circumference.

A line through the center of the circle
is the diameter.

Each half of the circle is called a
semicircle.

Triangle

Triangles have three sides.

A B In some triangles the lines and angles are

all equal (A).

In others they are unequal (B).

Square

It has four equal sides.
The lines on each side are paraliel.

e There are four right angles in it.

Rectangle
Four sides = parallel lines.

Not all sides are equal.

Four right angles.

Pentagon
5 sides.

None are parall~l.
Hexagon

6 sides.
Octagon
8 sides.

D. Explain that all the lines and shapes covered so far have been two
dimenSional figures. These figures are flat and have only two dimensions,
such as length and width. Next, introduce three dimensional objects. They
have three dimensions. Sometimes they are referred to as height, width
and depth.

Sphere

What are some ecamples of spheros?

Examples: a ball, an pranas, the earth,




LECTURE NOTES 2A(p.3)

Cylinder (tube)
Examples: a pencil, a straw, a rod.
Cone

Examples: a party hat, the point of a
pencil.

Cube

Length, width, and height are equal.
Examples: a square box, a dice.




0 Vocabulary Comprehension

WORKSHEET 2A

Now that you have heard the lecture, test your 1istening comprehension.

Oraw each of the following figures and shapes:

A straight, horizontal line.

Three parallel 1 nes.
L/ \\\

A square with a diagonal
1ine connecting two corners.

A circle with a line showing
its diameter,

A vertical line.

Two perpendicular lines
(with a 90° angle).

|
|

A rectangle.

A triangle with equal sides.

. -
o)




WORKSHEET 28 (p.2)
A pentagon A hexagon An octagon
A sphere A cone
A cube A cylinder

)

Now, draw a picture of a simple house usiug at least six of the shapes
discussed in the lecture. Label each shape in your drawing by its name.

b




WORKSHEET 2B

Practice with Adjectives

These are adjectives which describe the shapes you have learned. For each
ad jective, make one sentence which describes a shape or an object.

Examples: A coin is circular. OR A coin has a circular shape.
A ball is spherical. OR A ball has a spherical shape.

1. circular (Responses will vany.)

2. triangular

3. rectangular

4. square

‘ib 5. pentagonal  (The Pentagon in Wash. DC is pentagonal; 50 4is the Chruslen embfem. )

6. hexagonal (Hex nuts forn some bolts are hexagonal.)

7. spherical

8. conical

9. cylindrical__

10. cubical




LECTURE NOTES 2C
FRACTIONS AND CECIMALS

Inscructor: There are notes included to help you give a simple lecture on
fractions and decimals. The following illustrations can be drawn on
the blackboard. Since most of your students will probably already
have an understanding of the basic mathematical concepts presented
here, remember to emphasize the language needed to express them.

A. When we divide something into parts, we speak of fractions or decimals. For

each diagram, have students practice equations orally.

Fractions Decimals
1/2 + 1/2 = 2/2 =1 LS+ 5 =10
"One half plus one half vPoint five plus
equals two halves point five equals
equals one." ~ one point zero."

1/4 + 1/4 + 1/4 + 1/4 = 4/4 = 25 + .25 + .25 + .25
vOne fourth (or quarter) = 1.0
e plus... "Point two five plus...
(:;;?;;;> 1/3 +1/3 + /3 = 3/3
(EE;&EE;> 1/2 + 1/4 + 1/4 4/4

B. Describe several more examples in terms of fractions and decimals and/or have
students volunteer to try doing this.

:

11
—

.33+ .33+ .33 =1.0

n
—

5o+ .25+,

N
wn
i}
(@]




Review the names of the fractions and decimals.
numbers you put on the board.

1/2

/4

1/8

1/16

etc.

1.1/2

2 3/4

37/8

1]

1

1]

. 125

3/16

1.5

2.75

3.875

7/16

LECTURE NOTES 2C (p.2)

Ask students to pronounce
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Have students make drawings and label them according to your verbal

TEACHER'S ACTIVITY NOTES 2D

instructions. Do an example for them on the board.
Example: Oraw a circle.

Divide it into 2 equal parts.

Label the parts in fractions.

Write a mathematical equation for the drawing.

172
\2/

172 + 172 = 1

1. Draw a circle. Divide it into 4 equal parts. Label the parts in fractions.
Write a mathematical equation which expresses the drawing
(1/4 + 1/4 + 1/4 + 1/4 = 1).

[ae)

Jraw another circle. Divide it into 4 equal parts also. Label the parts in
decimals. Write an equation (.25 + .25 + .25 + .25 = 1),

3. Draw a square. Divide it in half, Divide one of the halves into halves again.
Label the parts in fractions. Write an equation (1/2 + 1/74 + 1/4 = 1).

4. Draw two rectangles which are the same size. Divide each into thirds, Label
one in ‘ractions and the other in decimals. Write an equation for each drawing
(/3 + 1/3 + 1/3 =1, .33 + .33 +# .33 = 1).

5. Draw a square. Divide it into 4 equal parts. Divide one of the fourths into

4 woqual parts. Label the fractions. Write an equation
(1/8 + 1/& + 174 + 1/16 + 1/16 + 1/16 + 1/16 = 1),

cot)




LECTURE NOTES 2E

Apply concepts of fractions and decimals to a brief discussion of measuring. Etach
student should have a ruler with both a U.S. scale and a metric scale.

Discuss inches, half inches, quarter inches, eighths, and sixteenths. You will
need a diagram on the blackboard such as the following:

Ilull]lTTflf]l Tl]lT]l Iliinl

rplilrlrli,rll ITTlllrrllilll l

1 2 3 4

Ask “How many, half inches are there in an inch?", "How many quarter inches in a
half inch?", etc. (Symbols: inch = ", foot = ').

Point to exact points on the diagram and ask, "What is the exact measurement
here?" Have students repeat responses as a group. Emphasize correct

pronunciation.

Next, discuss millimeters, centimeters, and meters on the matric scale.

10 millimeters = 1 centimeter
100 centimeters = 1 meter
1000 millimeters = | meter

{Abbreviations: millimeter-mm., centi ieter-cm., meter-m.).

1.5 cm. =1 cm, + 50 mm,
1.5 m. =1 m. + 50 cm.
1.56 m, =1 m, + 56 cm.
1.568 m, = 1m, + 56 cn. + 8 mm.

and so on...

k-
C‘ N
?—.s




WORKSHEET 2t

Measuring

Using a ruler, m2asure each of the following lines. Record both U.S. and
metric scale measurements.

Now,

10

1.

12.

U.S. Met-ic

Inathuucton: Please measwre these Lines 2o
deterunine thein exact Lengths.

draw a line the length indicated.

1 1/2

2 3/4"

4.5 cm.

31/8"

7.2 cm.

51/8"

56 mm.

80 mm.

15/16"




WORKSHEET 2F

0 Practice with Adjectives

We can talk about a measurement using either an adjective {such as "high") or
a noun (such as "height").

Examples: The door is 6'8" high.
The height of the door is 6'8", OR The door has a height of 6'8",

Study the following words. [f any are new to you, review them with your instructor.

Nouns Adjectives
heignt hign
Tength long
width wide
thickness thick
depth deep

Rewrite pach sentence using a different form of the descriptive word,
1. The window is 3'2" wide,

The width of the window 44 372", OR The window has a width o4 3'2",

2, The desk is 4'5" long.
The Length of the desk is 4'5". OR The desh has a Length vg 4'5".

3. This piece of cardboard is .7 cm, thick,

The thichness o4 this piece of cardboarnd s .7 em. OR This piece has a...

4, That tall building has a height of 240 ft.
That tall building <5 240 4¢. h«gh,

5. The depth of Taylor's water vank 1s 10 feet,

TayLor's watern tank 43 10 feet deep.

6. We need to measure how long che table is.

We voed te measure the Length o4 the table.

~t

Tall me how wide tne panel is.

Tell me the width of the panet.

9, | must know how high, how wide, and how long the truck is.

T wusd know the hewght, the wodth, and the Length of the twch.
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READING 2G

Technical Descriptions

A technical description of an object is very different from a
non-technical description. Compare these two descriptions of a cnair:

Non-technical Description

The chair I like to sit in when I read is a very old chair. You cou ld
call it an antigue. It isn't really a very comfortable chair because the seat
is too hard and the back is too straight. I think the main reason I like it
is because it was a gift from my grandmother and it has sertimental value to

me.

Technical Descrintion

The chair is light brown in color and is made of oak. It stands 72 c¢m.
high. The top of the seat is 44 cm. from the floor and is slightly higher at
the sides and middle. It is supported by legs which are flat on two sides,
rounded toward the outside, and tapered at the feet. The back of the cnair is
nearly vertical and is composed of six cylindrical dowels each 2.2 cm. in
diameter. Connecting the dowels at the top is a curved nanel with a width of
9 cm.

Discuss with your instructor the differences batwaeen tiase descriptions.

Could they be descriptions of the same chair?
Can you make a drawing of the chair?

Technical Writing Assignment

Select an nbject and write a technical description of it, Riva i*;
.

measurements, describe what it is made of, and what it looks like, 7Try to use
the vocabulary from this unit.

o
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READING/WORKSHEET 2H

Conversion Chart
‘i' Using the following conversion chart, answer the questions.

Comman Conversion
Maetric 10 U.S. — U.S. to Metric

Lengtn
Maetnic to U.S. [ U.S. to Metric :
! mubmeter = 003937 incn ! 1inch = 2540 milmsiers !
1 cenivmeter = 03937 inen | tineh = 2.540 cenumelsry
1 mater = 3937 incnes ' 1fooi = 30480 centimaters '
! meater = 32808 feel ’ 1 loot = 0.3048 mater H
1 meier = 10936 yares ' 1vard = §1 440 centumelers '
| whometer = 0.62137 mie ! tyatd = 0.9144 meter
! I mie = 1509 Wiomefers
Area !
Matric to U.S. | U.S. to Metric '
1 8q. miimeier = 0.00155sa. incn 13q.nch = 645 18 3. mulimatars
i sq centmater = 01550 sa incn [ 1sq.mcn = 845168 5q. cennimaters
| 30. mMeler = 10 7640 3q. lqw! ‘ 1 3q.foat = 929 Q] sq. centimerers
1 3. mater = 1196  3q yards ! 13q. 1001 = 0.0929 sq mele: :
! 3q. hectomeler = 2.471  acres , tsq yard = 0836 s mater !
| hectlare = 2471 acres \acre = (4047 3q. neciomarer
1 $q. Ksomater = 0.386 3q mue I 1 acre = 0.4047 haclare
} s ma = 259 3q xuometers
Mass (Weight) X
Metric to U.S. | U.S. tu Metric !
1 gram = 003527 ouncs 1 ounce (ary) = 2835 grams
T xhogian = 2.2046 pound ' 1 poued = (4538 miogrem
I meincion = 22048 pouncs I 1shorl lon (2000 B ) = 9072 xuograms
1meincion = 1102 tons(shor) b1 shonton (2000 ) = 0.9072 melrie ton
Yoiumae (Caoscily) ”‘1
Metric 10 U.S. f U.S. 1o Matric ,
tcenchisr = 10 emd = 0318  fud ounce | 1 lud ounce = 2957 centhiers = 29 57 cm) |
1 gecuier = 00 = 00328 ont i) tontiq) = 4732 decidars = 473 2cmt
1 uter = tgmt = 10347 quans(sq) |t auart(bg) = 09463 hter = 09463 cm? ;
1 e = 1gm = 026417 qaton(ia) | 1 gaboniia) = 37883 ners = 37853 am’ |

Chart courtesy of Glencoe Publishing Co., Machine Tool Technology, >384,

1. How many inches are there in one centimeter? 0.3937

2. How many centimeters are there in one inch? 2,540

3. How many feet are in one meter? 3,280¢

In two meters? 5.5616

: 7§.35
4, How many gram; are in an ounce? 28.35

5. What is the relationship between pounds and %ilograms? ! £b,=0.4534 hiPograms

e 6. wWhat is the relationship of liters to liguid guarts?

Q I Eiten = 11,0567 quants
RIC e BEST COPY AVAILABLE:

REVRY




In the corresponding box in the grid, do the following:

1., Draw a rectangle 1 1/2" long and 7/8" wide.
2. Draw a circle with a diameter of 2.5 centimeters.
3. Draw a right triangle (90° angle).
4, Draw 3 vertical lines which are all parallel to each other.
5. DOraw a three-dimensional object.
6. Draw a pentagnn,
7. Draw two perpendicular lines, each 1.2 c¢cm. long.
8. Draw a rectangle and a square which have the same width.
9, Oraw a triangle with unequal sides. Measure each side and write the
measurement next to the line.
| 1. | 2. | 3. |
| | l |
| | | l
| | | l
| l | |
| l l |
L | l N
| 4. | s. | 6.
| | |
I | |
! | |
l | I
I | |
[ | |
[ 7. | 8. | 9.
| | |
| | l
| | |
| | |
l | |
| |

e s h e e —— —— e s ——— — ——

b




Quiz 2
ANSWER KEY

In the corresponding box in the grid, do the following:

Oraw
Draw
Draw
Oraw
Draw
Oraw
Draw
Oraw

v O O~ O N L N ——
- - - - . - . . -

Draw

a rectangle 1 1/2" long and 7/8" wide.

a circle with a diameter of 2.5 centimeters.

a right triangle (90° angle).

3 vertical lines which are all parallel to each other,

a three-dimensional object.

a pentagon,

two perpendicular lines, each 1.2 cm. long.

a rectangle and a square which have the same width,

a triangle with unequal sides. Measure each side and write the

measurement next to the line,.

| 1. | 2. | 3. |
| | - | (4izes will |
| | | vary) I
| | L | |
| NG | |
| | (sizes wifl vaty) | |
L. I I |
|4, | 5. | 6. |
fLengths ard derec- o Wil f v
| tion of Cines widd (s ndents can duae | 4472 WALE vary) I
| vary| a spheve, cube, I |
. culindern on any

I “ aothen 3-D cbject) | |
| AR | |
I A I I
L N I |
| 7. | 9. I
| | I
| I |
I | |
| I |
| I |
L |

(Wil vary)

isezes well varu)

I
I
|
|
I
| 8.
I
I
I
|
|
|
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TEACHER'S ACTIVITY GUIDE
@ UNIT THREE: FUNCTIONAL DESCRIPTIONS
TOPICS: Basic Shop Tools, Fasteners, and Instruments

SKILL OBJECTIVES: Comprehend lecture and take notes
Ask for and give names of basic tools
Ask for and describe functions/uses of tools
Refer to diagrams
Read instructions for using shop instruments
Take a short answer test

ACTIVITIES KEY LANGUAGE KEY VOCABULARY MATERIALS

Introduction (15 min.)

Ask "What are the names of some
tools that you have used?

Write the names on the board.

Ask ™"dhat are they used for?"

Write the uses on the board.
State the unit objectives,

A) Listening Comprehension/

0 Note-taking (50 min.)
Prepare a lecture based on "used for" hammer Visual 3A
he text in Lecture 3A. + ing wrench Lecture 3A
Give the lecture, referring “used to" + screwdriver dorksheet 3A
to Visual 3A, infinitive Saw
Give the lecture again, plier
having sts. write the names drive
of the tools on Worksheet pull
3A. turn
Give lecture a 3rd time, hold
having sts. write the tighten
functions of the tuols, loosen
Peview worksheet. saw
cut
arip
B) Vocabulary (20 min.)
Explain the instructions “used for" Tools and Worksheet 3B
for the worksheet. Sts. "used to" functions
compiete worksheet, from lecture

Review answers




ACTIVITIES KEY LANGUAGE KEY VOCABULARY MATERIALS

C) Functions (30 min.)

Review the grammar point on
Worksheet 3C(1). Ask sts.
for examples.

Divide sts. into pairs. Sts.
practice orally.

Sts. complete worksheet 3C(2)
individually.

(same as
above)

"used for"
"used to"

Worksheet 3C(1)
Worksheet 3C(2)

D) Functions/Discussion (30 mii.)
Using worksheet, nave sts.
write original sentences

describing functions.

Compare sts. responses. For
example, you could have each
read 3 sentences aloud while
angther student writes the Key
words on the blackboard.,

"used for"
"used to"

(will vary) Worksheet 3D

E) Reading (30 min.)

Pre-reading: "Look at the
illustrations. Look at the
subtitles. Ask, "What is
the passage ahout?"

Reading: Sts. read silently.
Ask, "What did you find out?"
Sts. read silently again or

aloud.
Ask "What items are described?"
"What are their functions?”

Follow-up: Sts. complete t'ie
worksheet,

Review answers.

nails
SCrews
bolts
nuts
washers

"ysed for®
"used to"

modal "can"
+ passive

Reading 3E
Worksheet 3E

F) Reading/Graphical Literacy (30 min.)
Pre.reading: "Look at the passive varb
illustrations? What do the constructions
illustrations tell you?" Ex:  "Ndils

instrument
micrometer
measurement

Reading 3F
Worksheet 3F

Reading: Sts. read silently,
Ask, "What did you find out?

Sts. read silently again.

Ask, "What is a micrometer
used for? How do you use
it?

Comprehension: Sts. complete
worksheet silently,

Review answers.,

are used",
"heads can
be driven®

measure
thickness
thousandth
lengthwise
represent
reading




ACTIVITIES

KEY LANGUAGE

KEY VOCABULARY MATERIALS

G) Reading/Graphical Literacy (30 min.)
Ask pre-reading questions. Tused for" Types of Reading 3G
Sts. read silently. "used to" pliers Worksheet 3G
Ask global comp. questions. imperatives cut
Sts. read again. adverbs of clamp
Sts. complete worksheet. frequency: ad justable
Review answers. “never" spread
pr avent
H) Evaluation (30 min.) Quiz 3

Discuss short answer quiz
format.

Sts. take quiz.

Review answers and discuss
short answer test-taking
strategies (Appendix).

(Short Answer)
Quiz 3
Answer Key
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LECTURE 3A
BASIC TOOLS

Today we are going to talk about some common tools. These tools are used
in many different kinds of occupations. You are probably familiar with some of
these tools already since they are often found in many workshops, homes, and
even cars.

The first tool we are going to talk about is the hammer. Look at the
first picture. This is called a claw hammer. Look at the end (point to
it)--it looks like a claw. It has a narrow V. This claw is used for pulling
nails. The other end of the hammer is used for driving nails. A second common
hammer is the ball peen hammer. This hammer is used by mechanics. It is for
pounding metal or machinery. Look at the round end. This is called the peen.
It is round like a ball., Riveting, for example, is started with the ball peen
and finished with the flat end.

Wrenches are shown in the next illustration. There are many different
sizes and types. Wrenches are used to turn or hold nuts and bolts. We are
going to talk about three types of wrenches. The first, the open-end wrench,
nas an open end which fits around the nut or bolt., Another wrench is the box
end. It is used for bolts and nuts which are in small places. This wrench
must be lifted off after each turn. The third wrench is the adjustable wrench,
This wrench has a jaw which can be adjusted to make the opening larger or
smaller. These wrenches come in different sizes and with different handles.

There are two common types of screwdrivers. A common screwdriver is used
to tighten or loosen a single-slot screw. The Phillips screwdriver 1s used
with screws which have a four-way slot.

A saw is a tool which you probably know about. Some saws are used for
cutting wood. A handsaw is used for sawing wood. There are other saws which
you may or may not know about. A backsaw is used to cut a straight line across
a piece of wood. A coping saw is used for cutting curved lines., There are
other saws for cutting metal. A hacksaw is an example of this type of saw.

Plisrs are another tool which everybody knows. Combination pliers are
used to nold and grip a lot of things. Look at the slot in one of the pieces
(point to it). With this slot, we can adjust the size of the pliers. Water
pump pliers are often used in plumbing jobs. They can grip larger objects such
as pipes and faucets. Diagonal pliers are made for cutting Thcy are never
used for holding.
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VISUAL 3A

Ball Peen Hammer

WRENCHES

OPEM —~ END
WREMCH

_l (:}E‘."IIIHIIIill{jE SR ey

-’
Box~-end Wrench %’k
ADJUSTING SCSEw

ADJUSTABLE jas

ADJUSTAZLE CFEM.CHD WRENCH
SCREWDRIVERS
e—
g‘—“"’_};\r
N’ —
7'/21\(

Hacksaw Spectal Saws

Picturas courtesy of Allington Corporation froum Tools and Basic Machines, 1968.
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Lecture Notes

WORKSHEET 3A

Listen to the lecture. Do not write anything.
Listen to the lecture again. Write the names of the tools.
Listen to the lecture a third time.

10.

11.

12.

13.

14.

TOOLS

clLaw hammen

ball peen hammen

open end wrench

box end wrench

adfustable wrench

common scrnewdrniven

Phillips 4crewdriver

hand saw

bachsaw

coping saw

hachsaw

combination pliers

waten pump pLiers

diagonal pliers

Write

the names of the functions.

FUNCTIONS

pulling and driving nails

pounding metal

turning nuts and bolts

turning nuts in small places

tunning nuts; jaws can be adjusted

tightening and Loosening single sLot screws

tightening on Loosening gowr-way sLot screws

sawing wood

cutting a straight Line 4in wood

cutting curved Lines

cutting metal

holding and gripping; sdize 4is adjustable

gripping pipes and gaucets

cutting
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ﬁ Yocabulary

Match the words with their definitions.

1. _d  to grip a. to change
2. _g_ todrive b. not straight
3. _e__ types C. opening

4. 4 single d. to hold

5. _ ¢ slot e. kinds

6. _ b curved f. one

7. __ 4 to adjust g. to push

Write the correct words in the sentences.

1. A claw hammer is used to druive a najil into wood.

02. A ball peen hammer is used to work with metal

WORKSHEET 38

3. A common screwdriver can be used with single slok screws.
4. The lecture discussed three Lypes of wrenches.
5. With an adjustable wrench, you can make the opening larger or smaller
6. A handsaw is not used for cutting curved lines.
7. A hacksaw is wsed for cutting metal.
8. You can adfust the size of combination pliers.
9. Pliers are used to grup a lot of things.
pAPCA

@0. Water pump pliers are used to grip plumbing objects, such as




WORKSHEET 3C(1)

ﬁ Functions/Oral Practice

When describing the function of something, two constructions can be used.

"is used to + verb" Ex: A claw hammer is used to drive nails,
*is used for verb + ing" Ex: A claw hammer is used for driving nails.

1. Write a sentence with "is used to..."

2. Write a sentence with "is used for..."

Read: Student A: What is this called?
Student B: They're pliers.
Student A:  What are they used for?
0 Student B: Thay're used for gripping things.

Practice the dialog with a partner. Use the pictures below.

|
|
|
l
I
l
l
l
l
|
|
|
|
I
|
|




Functions/Written Practice

Complete each sentence below using "used to" and used for."

1. Pliers are wsed £o grdp

" n

Pliers

§on gripping

2. A claw hammer

L wsed to pull (on drive)

n n

A claw hammer

for pulling lon driving)

3. A handsaw

45 wsed to saw

n

A handsaw

gon sawing

04. A coping saw A4 used to cut

A coping saw ' for cutting

5. Wrenches

ane wsed to turn

W enches

"M fon tuwning

6. A Phillips screwdriver

5 used to turn

A Phillips screwdriver

! " fon turning
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WORKSHEET 3C(2)

things.

things.

nails.

nails.

wood .

wood .

curved lines.
curved lines.
nuts and bolts.
nuts and bolts.
Phillips screws.

Phillips screws.




WORKSHEET 3D
Functions
A. Think of six tools or piecas of equipment you have used at home or at a
job. Write one sentence for each which describes its function.

Example: A lawnmower i3 used for cutting grass.

1. (Responses will vary.)

B. Compare your sentences to those of your classmates. Compare the words
you used to describe functions.




READING 3E

ﬁ FASTENERS

We can speak of five basic kinds of fasteners which are used to join pieces and
hold them in place: nails, screws, bolts, nuts, and washers. Each one has a

different function.

Nails

< Teveren G

Finishing Nail

< =

Common Nail

Nails are used to hold two surfaces together. They come in a variety of types
and sizes. Nails can have either flat or countersunk heads. Finishing nails have
qﬁi countersunk heads which can be driven below the surface. They are used when the
nails should not be seen, such as in furniture. A flathead nail, such as the
common nail, does not actually lie flat; its stays above surface. Short flathead

nails are used to nail roofing paper and plaster board.

Screws

D
o

o @

Flat Head Round Head Phillips Head
Here are some common types of screws. Screws are grouped according to their
types of heads. Their heads can be round or flat. Ordinary screws have slotted
heads. A screw can have a single slot or a Phillips slot. A Phillips slot has
four sides. A Phillips screwdriver is used to tighten or loosen Phillips head

@ screws. Screws can also be grouped according to the material they are used

for--some screws are wood screws and others are metal Screws.
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READING 3E(p.2)
Bolts and Nuts

Square Hexagonal

A ————
Flat Head Stove Bolt

Wing

A bolt is different from a screw. A bolt is not threaded into wood or metal.
It slides through wood or metal and is held by a nut. Bolts can have round,
square, or flat heads. Wrenches are used to tighten nuts to bolts.

There are many kinds of nuts. The most common nuts are square (four sides) or
hexagonal (six sides). A special kind of nut is called the wing nut. It is used
for making adjustments by hand rather than with a wrench.

0 Washers

S @ @

Flat Washer Split Lock Shake Proof
Washer Washer
Washers

Washers are used between bolt heads and surfaces and between bolts and nuts.
They prevent damage to surfaces. The most common washer is the flat washer. A
split lock washer 1is used to grip the nut and the surface tightly. A shake-proof
washer has teeth. These teeth grip the surface and the nut. This washer is
resistant to shaking, and for this reason it is often used on machirias which

vibrate.

Pictures courtesy of Allington Corporation from Tools and Basic Machines, 1968.
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WORKSHEET 3E

Reading Comprehension

Using the information from the reading, write short answers to the questions.
1. What is the reading passage about?

Difgerent types of fastenens.

2. Which five types of parts are described in the passage?

Nails

Screws

Bolts

Nuts

Washers

3. What are nails used for?

To hold sungaces together.

04. What are finishing nails used for?

On things where the nails should not be seen, such ad furniture.

5. How can screws be grouped?

Acconding to thein head types.

6. Which tool is used with Phillips head screws?

PRLEips screwdriver.

7. What is the difference between flathead and Phillips screws?

A flathead scrhew has one slot; Phillips screws have goun.

8. Why are washers used?
To prevent damage to surfaces.

9. How are bolts held in place?

By nuts.

ﬁo. What is a wing nut?
A special kind of nut for making adjustments by hand.
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READING 3F

@ MEASURING WITH MICROMETERS*

Micrometers (sometimes called "mikes") are instruments used for making very
exact measurements. Micrometers can measure in thousandths of an inch.

Qutside Micrometer

ANYIL SPINDLE THIMBLE

i et t—s
s

u SIS

BARREL RATCHET
sToP

FRAME

Qutside Micromaeter

*Reproduced by permission of Deere & Company, c1985 Deere & Company.
A1l rights reserved.”

One type of micrometer commonly used iz an outside micrometer. It is used to
measure the size of parts, such as their diameter or thickness.

Correct Use

“Reproduced by permission of Deere & Company, ¢1985 Deere & Company.
A1l rights reserved.”

To measure an object, the thimble is screwed with the fingers until the
distance between the anvil and the spindle fits cver the object. Then the
micrometer is brought over the object. Next, the thimble is turned until the faces

of the spindle and the anvil touch the object.

* (accent on 2nd syllable, rhymes with "“odometer")
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READING 3F(p.2)

Reading a Micrometer

DATUM LINE
01 2F
HHHHHL 20
f
BARREL THIMBLE

"Reproduced by permission of Deere & Company, ¢1985 Deere & Company.
All rights reserved.®

The line which runs lengthwise on the barrel of the micrometer is called the
datum line. Looking at this line tells you the measurement (thickness) of an
ob ject.

‘ﬁb Each number on the barrel represents .100 (one hundred thousandths) inch. Each
line between the numbers represents .025 (twenty five thousandths) inch. Each line
on the thimble represents .001 (one thousandth) inch. In the picture above, the
reading on the micrometer is:

.200 inch
+ .025 inch
+ .021 inch
.246 inch
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@ Reading Comprehension

WORKSHEET 3F

After you have discussed the reading, write short answers to the questions.

1.

10.

11.

@

What is a mike?

A micrometon.

Which type of micrometer is discussed in this reading?

An outside micromefen.

What are ends of the anvil and the spindle ca]]gd?

Faces.(see diagham)

Which part of the micrometer is turned to make a measurement?

The thimble.

What is connected to the thimble? The barwrnel,

Where is the datum line located? On the barrel.

How many thousandths of an inch are represented between the numbers 0 and 1l on

the barrel?

100 (one hundrned thousandths)

How do you read the numbers .200? (Write out the words.)

wo hundred thousandths

How do you read .021? (Write out the words.)

twenty-one thousandths

How do you read .2467 (Write out the words.)

wo hundred fonty-six thousandths

What is an outside micrometer used for?

Measwring the A4ize of parts.
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READING 36

|
|

' DIAGONAL CUTTER PLIERS

HEEDLE-NOSE PLIERS LOCK-GRIP FLIERS

y 7 meve

DIAGONAL CUTTER PLIERS

Diagonal cutter pliers (Fig. 14) are ideal for pulling
cotter pins, especially from slotted nuts. They may
also be used for spreading the ends oi cotter pins.
Never use diagonal pliers for cutting large-gauge

wire.
0 SIDE CUTTER PLIERS
Side cutter pliers (Fig. 14) are for the serviceman

who cuts a lot of large-gauge wire.

NEZDLE-NOSZ PLIERS

Needle-nose pliers are usec primarily for handling
small objects and for reaching into restricted
areas. Never force them beyond their gripping ca-

pacity.

LOCK-GRIP PLIERS

Lock-grip pliers (Fig. 14) are specially designed to £ 2273

clamp gnd _hold a roynd object. One jaw is adjgsta- Fig. 15 — Use Of Snap Fing Pllers

ble to fit different sizes of nuts, bolt heads, pipes, OTHER TYPES OF PLIERS

or rods.

Special types of pliers are aiso available for certain
jobs: Battery (terminal nut) pliers, water pump nut
pliers, ignition pliers, hose clamp pliers, brake
spring pliers, retaining ring pliers, groove-grip
snap ring pliers, horseshoe lock ring pliers, and
SHAP RING PLIERS slip-joint (channel) pliers.

Snap ring pliers (Fig. 1§) are used to spread snap
rings just the right amount as they are removed or CARE OF PLIERS

Never use these pliers on material where marring
the finish is a problem.

installed. Keep piiers clean and occasionally put a drop of
@ This is a handy tool and also helps prevent overex- oil on the joint pin. This will prevent rusting, the
panding of snap rings. enemy of all tools.

Text and illustration reproduced by permission of Deere & Ccmpany, c1985 Deere &
o Company. A1l rights reserved.
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WORKSHEET 3G

Reading Comprehension

Answer the questions with short answers.
1. What are diagonal cutter pliers used for?

Pulling cotten pins and spreading the ends of cotlern pins.

2. Can diagonal pliers be used for cutting wire?

Only small-guage wire--never Large-guage wire.

Which pliars are used for cutting large-guage wire?

(98]
.

Side cutten plient.

4. Which pl.ers are adjustable?

Lock-grip pliens.

5. What are needle-nose pliers used for?
Handling small objects.

6. What i¢ another word for "grip"?

GID Clamp.

7. What i< another name for slip-joint pliers?

Channel pﬁ&ena.w

8. Wha'. are snap ring pliers used to spread?

Snap rings.

9. Whee do you put oil on pliers?
On the joint p4in.

10. Wha: does o0il prevent?
Rusting.
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Quiz 3

eAnswer the following questions with short answers,

1. What is a claw hammer used for?

2. Which wrench can be adjusted to hold different sizes of bolts?

3.  Which type of screws is a Phillips screwdriver for?

4, Which tool can be used to tighten and loosen bolts?

5. Which saw is used for cutting metal?

6. Which pliers are used for cutting?

7. Should pliers be used to tighten bolts?

8. How many sides does a nut usually have?

9. What do micrometers measure?

10. Which parts pﬁ the micrometer do you look at to read a measurement? .
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@ Answer the following questions with short answers.

1.

10.

What is a claw hammer used for?

pulling and driving nails

QUIZ 3
ANSWER KEY

Which wrench can be adjusted to hold different sizes of bolts?

adjusiable wrench

Which type of screws is a Phillips screwdriver for?

scnews with a four-way sLot

Which tool can be used to tighten and loosen bolts?

a wnrench

Which saw is used for cutting metal?

hacksaw

Which pliers are used for cutting?

diagonal pliers

Should pliers be used to tighten bolts?

no

How many sides does a nut usually have?

four on six Asddes

What do micrometers measure?

the size (diameter! of parts

Which parts of the micrometer do you look at to read a measure

the barnel and the thimble

ment?
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TEACHER'S ACTIVITY GUIDE

UNIT FOUR: PROCESS DESCRIPTIONS

TOPICS: Force and Work, Basic Machines, Mechanical Processes:
Internal Combustion Engines and Steam Engines

SKILL OBJECTIVES: Comprehend lecture and complete an outline
Discuss mechanical processes

Reconstruct steps in a process

Interpret diagrams and flow charts

Make an outline based on lecture

Take a fill-in test

ACTIVITIES KEY LANGUAGE KEY VOCABULARY MATERIALS

Introduction

Ask students, "What is a machine?

What is work? Do you know the
technical definition of work?"
Introduce Unit Four topics and
objectives.

A) Listening: Lecture (50 min.)

208

Prepare a lecture based on work Lecture 4A
the text in Lecture 4A. force Visual 4A
Give the lecture, referring to physics Worksheet 4A(1)
e Visual 4A. distance Worksheet 4A(2)
Ask general comprehension machine '
questions. motion
Give lecture 2nd time; sts. lever
complete outline on Worksheet pulley
4A(1) while listening. wedge
As a class, review outlines. inclined plane
Sts. complete Worksheet screw
4A(2).
B) Reading/Graphical Literacy
(60 min.)
Ask pre-reading questions. Internal Reading 4B
Stydents read silently. and/or Passive verb Combustion Worksheet 4B(1)
aloud. constructions  Gasoline Worksheet 4B(2)
Sts. ask questions; assess sts. Dependent Engine Worksheet 4B8(3)
comprehension. clauses with  fuel
Sts. complete Worksheet 4B(1); "when " explosion
review answers. power
Sts. complete Worksheet 4B(2); piston
you can use this as an cylinder
opportunity to teach/review connecting rod
passive verb constructions. crankshaft
Sts. complete Worksheet 4B(3); reciprocating
you can use this as an and rotary
opportunity to teach/review motion
dependent and independent
clauses.
-72 -




KEY VOCABULARY

ACTIVITIES KEY LANGUAGE MATERIALS
C) Listening: Lecture (30 min.)
Using Tecture Notes 4( and Simple past steam Lecture
Reading 4D, give lecture. tense pump Notes 4(C
When you are finished, point Passive furnace (Reading 4D)
to the diagram and ask for constructions boiler
name of important parts. valve
Ask sts. to summarize the beam
process orally. seesaw
atmospheric
pressure
shaft
rod
D) Reading/Graphical Literacy
50 min.,)
Students read silently. Simpie past Vocabulary Reading 4D
Ask questions about the steps tense from Worksheet 4D (1)
in the process, e.g. "What Simple present Activity C Worksheet 4D (2)
happened after.., then, tense force Worksheet 4D (3)
next" etc. Passive attach
Students complete worksheets. constructions operate
Check their work and/or have Technical vs. principle
peers check work. everyday rock back and
vocabulary forth
E) Reading/Graphical Literacy

(50 min.)
Ask prereading questions.
Students read silently.
Ask general reading

comp. questions.
Students read again.

Ask /answer qudstions:-
Students complete worksheets;
you can use Worksheet 4E(2)
as an opportunity to teach/

review passive constructions.

Check their work.

Passives
Adverbs of
sequence

stroke
cycle
exhaust
valve
intake
compression
ignite
spark plug

Reading 4E

Worksheet 4E (1)
Worksheet 4E (2)

F)

Orul Presentations

(time will vary)

Have sts. prepare and give
oral presentations on a
mechanical process accord-
ing to the instructions on
Worksheet 4F.

Passive verb
constructions

Adverbs of
sequence

(will vary)

Worksheet 4F
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ACTIVITIES

KEY LANGUAGE

KEY VOCABULARY MATERIALS

G)

Evaluation (30 min.)

Discuss fill-Tn-the~blank
quiz format.

Sts. take quiz.

Review answers and discuss
fill-in-tha-blank test
strategies (Appendix).

Quiz 4
(Fill-in-
the-blank)

Quiz 4
Answer Key




LECTURE 4A
BASIC MACHINES

In this unit, we would like to talk a little more specifically about some of
the physical concepts that are important to understand when you talk about
machines, and the work that machines do. The field that we are talking about
here is usually called physics. Some of you may have had physics classes in
school. Physics is the scudy of the relationship between matter and energy. The
most important thing to keep in mind is that physics usually focuses on
movement--how things move.

You've often heard words like work and machines and force; in fact, thne words
work and machine we use almost every day. When you think of work, you probably
think of your job. You say, "I did a lot of work“--or something like that. But,
we have to be careful in technical fields because the word “"work," for example, has
a very specific definition. The definition of work is: the effect of a force
multiplied by the distance over which that force is applied. We can say it 1ike
this: Work equals force times distance (Work = Force x Distance). For example,
when you push on a book you are applying force to that book. When you push a book
across the table, you are doing work--in the technical sense. You are moving that
book over a distance. Another example might be if you are 1ifting--1ifting a book
from the floor up onto the table--you are also doing work--because you are making a
change in that book's position.

Now, if a book weighs one pound, and you move it up three feet from the floor
to the table, you have done three foot/pounds of work. Remember, one pound, three
feet--we multiply the weight times the distance and that gives us a number that
tells us exactly How much work has been done. Three foot/povnds. Again, work is
the result of a force multiplied by the distance.

Another example: If you 1ift a-ten pound box up to that table that is
four feet high, how much work are you doing? Well, you multiply the ten pounds
times three feet and you get forty foot/pounds of work. Again, as I said, in order
to do any kind of work in a technical sense you have to apply force over a
distance. If you push on a table but you can't move the table because it is too
heavy, you have .lot done any work. There are different types of movements or
motions. For example if you move something in a straight line, that's called
linear motion. If you turn something, for example, turn it around and around, you
are doing rotary motion.

Now let's talk about basic machines. A machine is a device that applies a
force for us to help us do work. A simple example would be a bottle opener. If
you try to open a bottle with your fingers by pulling the cap off of the bottle you
can't do it; the cap is on too tight. But if you take a bottie opener and use it
to to remove the bottle cap from the bottle, it is very simple and you can do the
work. A bottle opener is a simple type of machine that takes the force that you
are pushing up with and applies that force to one small point on the side of the
bottle cap, and that's why the bottle cap comes off so easily.
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LECTURE 4A(p.2)

There are Six basic machines. The bottle opener that I mentioned before
is an example of the first type of basic machine and that is called a lever.
A lever consists of a straight piece that you apply pressure to in order to do
work at the end of that straight piece or bar. £% you can see in picture #1,
force can be applied downward on the lever to apply upward force to the large
rock. The supporting point under the lever is called the fulcrum. Without
the lever you couldn't move the rock. The force that is applied to the lever
is transferred to the rock so that you can move it more easily.

The second type of machine which can be seen in picture #2 is the wheel
and axle. The wheel and axle is of course a very old machine and people have
used it since prehistoric times. The wheel and axle is used to transport
objects. Obviously it is easier to move things over a surface if you can put
them up on a wheel and roll them along.

The third basic machine is the pulley, picture #3. The pulley consists of
a wheel with a groove inside of it ani a rope that runs through the pulley.
The pulley is used to raise a heavy object. The principal of the pulley is
like a lever. The wheel acts as a fulcrum, like it did on the first picture.

The fourth type of basic machine is called a wedge. A wedge is really
very simple and is basically just a triangle with two surfaces that meet to
form a sharp angle. A good example of using a wedge would be a person
splitting wood. If you put a wedge into the wood and hit it with a hammer,
then the force that you apply to the end of the wedge is transmitted down to a
single point and the wood splits into two pieces.

The fifth type of basic machine is the inclined plane. It may be
difficult for you to think of this as a machine, but it really is a device
that allows people to do work easier. You can push a weight up an inclined
plane with less force than it takes to move that same weight straight up. If
you have to 1ift a certain weight to a certain height, but you do it more
slowly up an inclined plane, it takes less force at any one point in time to
do the job. For example, you can drive your car up an inclined plane but you
can't drive your car straight up at a vertical angle. The car does not have
enough power to do that.

The last type of basic machine is the screw. The screw is a spiral form
of an inclined plane. One modern application of the screw, for example, is a
screw jack. A screwing motion can be used to raise very heavy objects over a
short distance. The interesting thing about the screw jack is that it is a
machine that converts rotary motion into linear motion. The jack uses rotary
motion to raise an object vertically.

So, in summary, all of these basic machines are used to help people do
work--the level, the pulley, the wheel and axle, wedges, inclined planes, and
screws. Now, of course, in today's modern world we use very complex machines,
but all of them use principles of these basic types of machines--basic
principles of force and work to change the position or motion of objects.
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VISUAL 4A

Six Basic Machines

1. Lever 2. Wheel and Axle

_L

4. Wedge 5. Wheel on an

B t Inclined Plane

3. Pulley

Screw
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WORKSHEET 4A(1)
0 Qutline of Lecture

Fill in the blanks in this outline as you listen to the lecture.
TOPIL: WORK AND BASIC MACHINES
I. Introduction

I[I. Physics

A. Physics is the study of matter and energy.

B. Physics focuses on movement.

III. Work

A. Tech. definition of work: egfect of gorce multiplied by

the distance (oven which the force {4 applied).

@ B. Work = force x  distance
C. Examples:
1. Pushing a book across a table.
2. Ligting a book.
3. A1 1b. book x 3 ft. = 3 ft/1bs. of work.
4. A 10 1b. box x &4 ft. = 40 ft/1bs. of work.
5. 2 types of motion: a. Linean b. rotary

IV. Machines

A. Definition: Device that applics a force to help ws do work.

B. Example: Bottle openen--Lt applies force on one sdide

0§ a bottle cap.

(Continued on next page)
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WORKSHEET 4A(1)

(p.2)
@ v, Basic Machines
A. Leven
1. The supporting point is the gulesum
2. Wheel and axle
C. Pulley
D. Wedge
1. Example: A person splitting wood.
E. Inclined Plane
1. Example: You can drnive youn carn up a hoad but not stralght up.
F. Sernew
1. It converts oAy motion to  &near motion.
vI. Summary
@ A. Complex machines use principles of basic machines to
change the position or motion of objects.
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WORKSHEET 4A(2)

Word Problems

} Answer the questions.

If you move a table which weighs 50 pounds a distance of 5 feet, how many
foot/pounds of work have you done? 250 §2/8bs

I[f a macHine moves a 3-pound object 40 feet, how much work has the machine
dane? 120 4%/Lbs

[f that same machine transports 50 of those 3-pound objects 40 feet, how
much work has the machine done? 20 X 3 x 40 = 6000 {z/8bs

If you try to 1ift a 50-pound weight but can't move it, how much work have

you done? none

How much work has been done if you move a 10-pound object a distance of 6
inches? 5 {t/Lbs




READING 4B
INTERNAL COMBUSTION GASOLINE ENGINE

‘ih The gasoline engine was invented over 100 years ago. Since then, this
type of engine has been used in millions of automobiles. Most automobiles
today are still powered by gasoline engines.

The gasoline engine is called an internal combustion engine because
gasoline is burned inside of a closed space in order to produce power. How
does the fuel, gasoline, produce power? When gasoline mixed with air is
burned, a small explosion takes place. If this happens inside of a closed
container such as the one in Figure 1, pressure from the explosion blows the
1id off the container. The lid blowing off the container is a form or power.

LiD > ) %C'

¢ NJ ) 9
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Figure 1: Blowing Off The Lid

The power that is produced by the explosion must be controlled. To do
this, the 1id must stay inside the container. In an automobile engine, this
119d" is called a piston, and the container is the cylinder. When there is an
explosion inside the cylinder, the piston is forced through the cylinder. The
piston is connected to a connecting rod, and the rod is connected to a
crankshaft. The moving piston pushes on the connecting rod and turns the
crankshaft, Figure 2.
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Figure 2. Lid Inside A Container Forms a Simple Engine.

As you can see in Figure 2, a simple explosion does work in a
i reciprocating (up and down) motion. This reciprocating motion is changed to
| Ootary (circular) motion. The rotary motion produced by the engine is
transferred to the wheels of the automobile.
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WORKSHEET 4B(1)

Steps in a Process

Put these sentences into the correct order to describe the compustion procass
in an internal combustion gasoline engine.

Step No.
3 The explosion forcas the piston through the cylinder.
1 Gasoline is mixed with air and enters the cylinder.
5 The connecting rod turns the crankshaft,
4 The piston pushes the connecting rod.
z This fuel mixture is burned inside the cylinder, causing an

explosion,
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WORKSHEET 4B(2)

Active vs. Passive Sentences

Match the phrase on the left to the one on the right with the same meaning.
Connect the two with a line.

1. Most automobiles are powered bv The explosion forces the piston

gasoline engines. thrcugh the cylinder.

2. In a carburetor, gasoline is, n explosion produces power,
mixed with air.

3. Power is produced by a Gasoline engines power most

explosion. automobiles.

0 4. The piston is forced through the

cylinder by the explosion.

he connecting rod turns the

¢crankshaft.

5. The crankshaft is turned b
the connecting rod. air,

A carburetor mixes gasoline with

6. In a car, rotary motion J g emmmmmmmmme A car uses rotary motion to turn the
used to turn the wheels. wheels,
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WORKSHEET 48(3)

Cause and Effect

Complete the sentences.

1. When gasoline mixed with air is burned, an explosion takes place.

2. When an explosion occurs in a closed container, the pressune blows

the Lid o044 the container.

3. When an explosion takes place in an engine cylinder, the piston

L8 forced through the cylinden.

‘ﬁ% 4. When the piston moves up and down, the connecting rod turns

the crankshaft.

5. When the rotary motion produced by the engine is applied to the axle,

the wheels on the car tuan.
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LECTURE NOTES 4C

Using Reading 40 as a guide, introduce and give a brief lecture on
Newcomen's steam engine and pump. Have students look at the diagram from

Reading 4D(p.2) as you lecture. Do not let them read the text before or
during your lecture.

Avoid "reading" the text to the class. Rather, paraphrase the steps
which describe how the pump operated. Use everyday vocabulary (e.g. "made"
instead of "produced", pushed instead of “forced," etc.) and point to the
relevant parts of the diagram as you explain the process.




\ READING 4D

NEWCOMEN'S STEAM ENGINE

In 1712, Thomas Newcomen built a steam engine. The engine was used for
pumping water out of tin mines in southwest England. Steam engines were
improved greatly in later years, but many of the same technical principles found
in Newcomen's pump are still important today.

Newcomen's engine pumped water by raising and lowering a bucket in a deep
shaft. The steam needed to drive the engine was produced by a coal-burning

furnace.

The pump worked as follows (refer to the diagram on the next page): The
furnace (A) heated water in a boiler (B). The boiling water produced steam,
which entered the cylinder (C). The pressure from the steam forced the piston
(D) up the cylinder. The piston rod was attached by a chain (E) to a heavy beam
(F). This "walking beam" was actually a lever that operated on the seesaw

‘princip]e. When the piston ascended up the cylinder, the beam turned. This was
due to the atmospheric pressure* which pushed the pump bucket and rod (G) down
the shaft (H).

At this point, cold water (I) was let into the cylinder through a vilve
(J). This caused the steam in the cylinder to condense. The pressure i1 the
cylinder decreased, producing a partial vacuum., The atmospheric pressure above
the piston pushed it back down the cylinder. The water inside the cylinder

exited through a valve (K). This movement of the piston lowered the beem, the
other end of the beam rose, bringing the pump bucket up the shaft.

This cycle repeated itself approximately every four seconds. The valking
beam rocked back and forth, continually pumping water up the shaft. Rocs (not
shown in the diagram) connected the beam to the valves. These rods opened and

shut the valves at the appropriate times.

G*Atmospheric pressure is air pressure.
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READING 4D(p.2)

®
NEWCOMEN'S STEAM ENGINE
®
@
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WORKSHEET 4D(1)

‘ Referring to a Diagram

Logk at the first page of READING 4D, but do not look at the diagram on page 2.
On this worksheet, label the parts of the steam engine with letters according
to the description in the reading.




WORKSHEET 4D(2)

0 Steps in a Process

A. Put these sentences into the correct order to describe how Newcomen's
steam-driven pump worked. The first one has been done for you.

Steam entered the cylinder.
4 The beam rose on the piston side and lowered on the pump side.
1 The furnace heated water.
Cold water entered the cylinder.
The piston moved up the cylinder.
The beam lowered on the piston side and rose on the pump side.

The piston moved down the cylinder.
The pump bucket descended down the shaft.
The pump bucket came up the shaft.

NS |vi|oca O | ] O

The pressure in the cylinder decreased.

¢i§ This description of the pumping process is written in the past tense. lihy
do you think this is so?

8. Imagine that the Newcomen pump is still being used today. On a separate sheet of
paper, rewrite the above steps in the correct order. Put each sentence into the
present tense,




WORKSHEET 4D(3)

®~rechnica] vs. Everyday Vocabulary

In the left column are "“technical" words found in your reading. Match them to the
more common expressions on the right which mean the same.

A B

a 1. produce a. push

a 2. force b. work

g 3. attach c. go out

b 4. operate d. make

h 5. appropriate e. about
@ c 6. exit f. air

e 7. approximately g. connect

§ 8. atmospheric h. right

s 9. shut i. go up

. 10. ascend j. close




READING 4t

THE FOUR-STROKE CYCLE IN AN INTERNAL COMBUSTION GASOLINE ENGINE

This reading passage provides more detailed information about the
process which occurs in a cylinder in a gasoline engine.

As you know, the piston moves up and down inside the cylinder. Each
upward and each downward movement is called a stroke. In order to bring the
fuel mixture into the cylinder, burn it, and then push out the burned waste
product (exhaust), four stokes of the piston take place. Figure 1 (p.2)
shows the four-stroke cycle.

Intake Stroke

The piston is pulled down by the crankshaft. A type of "“door" to the
cylinder, which is called the intake valve, opens. This allows the air-fuel
mixture to be drawn into the cylinder, View A.

Compression Stroke

At the end of the intake stroke, the intake valve closes. Then the
crankshaft forces the piston up through the cylinder. This causes pressure
in the cylinder, which compresses the air-fuel mixture, View B.

Firing Stroke

This is the stroke in which combustion (burning) takes place. The
compressed air-fuel mixture is ignited by a spark from the spark plug. This
explodes the mixture, and the pressure caused by the explosion drives the
piston back down through the cylinder. Both valves are closed during this
firing stroke, View C.

Exhaust Stroke

At the end of the firing stroke, the exhaust valve opens. The
crankshaft forces the piston up through the cylinder. A1l the burned gases
are exhausted from the cylinder. Now the system is ready for another intake
stroke, View D.

This four-stroke cycle is repeated over and over again. A1l of the
cylinders of the engine work together to produce enough power to run the
automobile.
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WORKSHEET 4£(1)

’ ﬁteps in a Process

A. Put the sentences into the correct order to describe the internal combustion
process. The first one in each section has been done for you.

Tntake and Compressions Strokes

4 The intake valve closes.

The piston is pulled down by the crankshaft.
The air-fuel mixture is compressed.

The air-fuel mixture enters the cylinder.
The intake valve opens.

SRR

The piston goes up the cylinder.

@ Firing and Exhaust Strokes

The explosion forces the piston back down the cylinder.
The piston goes up the cylinder.

The exhaust valve opens.

The air-fuel mixture is ignited and burns.

The gases are exhausted from the cylinder.

Fr

B. Using the sentences above, write two paragraphs with the titles "Intake and
Compression Strokes" and "Firing and Exhaust Strokes." Begin each sentence

with a word which emphasizes its place in the process. For example:
First, the piston is pulled down by the crankshaft. Here are some words you
might use: first, second, third, then, next, after that, last, finally.




WORKSHEET 4E(2)

@Active and Passive Sentences

The following sentences describe steps in the internal combustion process (they are

not in order).

Each step can be written as either an active or a passive sentence.

Their meanings are the same. For each sentence provided, write the corresponding
active or passive form. The first one has been done for you.

(&2}
.

Active Passive
The spark plug ignites the fuel The fuel mixture is ignited by the spark
mixture. plug.
The piston compresses the fuel The fuel misture L5 compressed
mixture. by the piston.
The connecting rod turns the The crankshaft s turned bu the
crankshaft. connecting nod.
Burning gias causes an explosion. An explosion 44 caused by

burning gas.

A camshaft opens the valve. The valve is opened by a camshaft.

The engine powerns the car. The car is powered by the engine.

(The follewing sentences contain two-word verbs., Be carefull)

The crankshaft pulls the piston The riston is pulled down by the
down. crankshaft.

Tne crankshaft forces the piston The pisien 4s forced up by Zhe
up. crnankshaft.

The explosion drives the piston The piston s driven down by

down, Zthe explosion.

The piston pushes the exhaust out. The exhaust is pushed out by the piston.

230




WORKSHEET 4F

Oral Presentations

Prepare a 3-5 minute oral presentation on a mechanical process and present it
to the class. As your topic, choose a mechanical appliance or utensil you
nave at home (such as a toaster, a can opener, etc.) and explain in simple
terms how it works.

Use this outline to help you prepare your presentation.

TOPIC: "How a Works"

Introduction
A. Who uses it
B. 1Its function

Mechanical Process (How it works)

A, First,

Conclusion

In addition to preparing your presentation, prepare two questions about your
topic. After you have done your presentation, ask the class your questions
to check their comprehension., Make sure that you have given the answers to
your questions in your presentation.

Question Answer

1.

2.




QuIZ 4

Fill in the blanks with the correct words.

1. The study of physics focuses on the way objects

2. "Work" is defined as the result of multiplied by the
over which the force is applied.

3. Linear motion is movement in a

4. If something is turning, this is called motion.

5. There are six basic machines. Five of them are

b v

, and

e Think about an automobile engine. Answer the questions.

6. First, gasoline is mixed with

7. This fuel mixture in the cylinder.

8. The explosion pushes the

9. The crankshaft is turned by the

10 The valve opens to release burned gases.




Qulz 4

a ANSWER KEY
Fill in the blanks with the correct words.
1. The study of physics focuses on the way objects move
2. "Work® is defined as the result of a foxrce multiplied by the
distance over which the force is applied.
3. Linear motion is movement in a straight Line
4. If something is turning, this is called rotary motion.
5. There are six basic machines. Five of them are a fever
wheel and axfe . pulley
wedge , and wheel on an inclined plane
and screw. (Any §ive are conrect. )
‘ Think about an automobile engine. Answer the questions.
6. First, gasoline is mixed with ain
7. This fuel mixture bunns (orn "is burned") in the cylinder.
8. The explosion pushes the piston
9. The crankshaft is turnred by the cankshagt
10 The exhaust valve opens to release burned gases.
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WORKSHEET 5A(3)

Oral Practice

Do this exercise with a partner.

First, ask your partner to define these words: matter, solid, liquid, gas,
energy.

Student A: What is ?

Student B: is

Next, ask your partner about these categories: matter, energy.

St. A: How many types of are there?
St. B: There are types of
They are s , etc.

Finally, ask your partner for examples of these: solids, liquids,
gases, light sources, heat sources, sources of electricity.

St. A: What are some examples of ?

St. B: Some examples are , , and

when Student A is finished asking questions, partners switch roles and
repeat the exercise.
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READING 5B

‘ CHANGING STATES OF MATTER

Many materials can change from one state of matter to another. For
example, water can change from a solid (ice) to a liquid, or from a liquid to
a gas (steam).

When a solid turns into a liquid, the process is called melting. Ice
melts at 32° Fahrenheit (0°C). This temperature is known as the melting
point for ice. Other solids melt at other temperatures. Figure 1 gives the
melting points of three metals.

Figure 1
Metals m.p.(melting point)
Iron (Fe) 1,536° C
Lead (Pb) 327° C
Mercury (Hg) -39° C
‘ Of course the reverse can also happen. Water can turn to ice, ~hich

means that a liquid is turning into a solid, i.e., freezing. This happens
at a temperature which is called the freezing point.

When a liguid turns into a gas, we say that it vaporizes. This always
happens when a liguid reaches its boiling point. fhe boiling point of water
is 100° C. (Of course water also turns to a vapor very slowly at lower
temperatures. This is called evaporation.) The freezing points and boiling
points of various liduids is given in Figure 2.

Figure 2
Liquids f.p b.p
Water (H»0) 0°C 100°C
Bromine (Br) -7°C 58°C
Benzene (C6H6) 5°C 80°C

And finally, the reverse of this process is when a gas turns into a
. liquid. When th - happens, we say that the gas or liquifies. Condensation,
for example, is a process whereby a gas is converted to a liquid. When there
is a lot of water vapor in the air, it can condense on an object and make it

» - feel wet.
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READING 5B (p.2)

A11 gases become liquids when they are cooled down to their boiling points.
Oxygen, for instrance, liquifies at -183°C. Below -219°C oxygen freezes,

becoming a solid. Figure 3 shows the freezing points and boiling points for
some gases.

Figure 3
Gases f.p. b.p.
Carbon Dioxide (COj5) -78°C -57°C
Oxygen (0Q) -219°C -183°C
Hydrogen (H) -259°C -253°C
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WORKSHEET 58(1)

e Reading Comprehension

0 14. At what temperature does hydrogen become a liquid? _

Answer these questions about the reading.

1. What is the main idea expressed in the reading?
Matter can change gnom one sftate to angther.

2. What is the process called when a solid turns into a liquid?
meliting

When a liquid turns into a solid? __ {reezing

When liquid turns into a gas?  vaporizing or evaporation

When a gas turns into a ligquid? £iquifyding or condensation

3. When water boils, what is the product called? vapor {on steam)

When water evaporates, what is the product called? vapor

4. What temperature is the same as 32° Fahrenheit? 0°C

5. What is the reverse of melting?  4reezing

6. What is the reverse of vaporizing? Ziquifying

Look at Figure 1.

7. What does "m.p." mean? mefting point

8. What is the chemical symbol for lead? Pb
9. What is the melting point for lead? 327°C

10. Which metal in the chart has the highest melting point? Ixon (Fe)

Look at Figure 2.

11. What do f.p. and b.p. stand for? #$1eezing point and boiling point

12. At what temperature does bromine become a solid? -7°C

13. At what temperature does benzene become a gas? §0°C

Look at Figure 3.
-753°C
15. What state is carbon dioxide in at -90°C?  sofid
at -60°C? _ Ziquid at -30°C? gas
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WORKSHEET 58(2)

Oral Practice

Sometimes we give a definition of a word by telling about the process
involved. For example:

Student A: Can you tell me the definition cf melting?
Student B: Melting occurs (happens) when a solid becomes
a liquid.

Student A: Can you give me an example?
Student 8: An example is when ice turns to water.

With a partner, practice asking for definitions and examples. Use these key
words:
freezing
e vaporizing (vaporization)
evaporation
condensing (condensation)
liquifying

After Student A has asked several guestions, switch roles.

DO
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READING 5C

(" ENERGY CONSUMPTION

One of the forms of energy we depend on every day is electricity. Many
of the appliances in our homes consume electricity, changing it into other
forms of energy such as heat or light. The following diagram gives the
number of units (one unit = 1 kilowatt/hour) consumed by each appliance.

100 watt bulb refrigerator television space heater hot water heater

1/10 Unit 1/20 Unit 1/4 Unit 1 Unit 1/2 Unit
Units Used by Electrical Appliances

(Expressed in Kilowatts per Hour)

|
!
|
|
|
|
|
¢
O
|
|
|
|
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WORKSHEET 5C

6 Reading Comprehension

Use the information from the diagram to answer these questions.

—_—
.

Which appliance in the diagram uses the most electricity per hour?
space heaten

2. If & 100 watt bulb is on for 3 hours, it uses 3/10 units of electricity.
1710 unit per hour x 3 hours = 3/10 units
How many units does a 100 watt bulb use in 7 hours? 7/10 units

3. How many units of electricity do these appliances use when they run for
the amount of time given?
a. How much electricity does a refrigerator use when it runs for 10
hours? 117 unid
b. Television - 4 hours? [ unit
¢. Hot water heater - 4 hours? 7 units
d. Space heater - 2 1/2 hours? 7 1/7 units
e. Three 100 watt bulbs =~ 5 hours? [ 1/2 units

4. If you used these appliances every day for the number of hours given in
Question 5, how many units would be used in one week? 7 1/7 x 7 = 52 1/7 units

5. If one unit of electricity costs 15 cents, how much would the electricity
bill be for the week? 52 1/2 x .15 = $7.88 (7.875)

Iner~iews

Interview a classmate about the appliances in his/her home or apartment. Ask

what types of energy they use and how many hours per day they are used. You
may also want to ask about their monthly utility bills for gas and electricity!




TEACHER'S ACTIVITY GUIDE

UNIT FIVE: DEFINITIONS, EXAMPLES, AND CLASSIFICATIONS

TOPICS: Matter and Energy

Changing States of Matter
Energy Consumption

Materials and Their Properties
SKILL OBJECTIVES: Comprehend lecture and take lecture notes

Identify, ask for, and give definitions

Identify, ask for, and give exampiles.

Classify information into categories and subcategories
Read tables

Take a true/false test

ACTIVITIES KEY LANGUAGE KEY VOCABULARY MATERIALS

Introduction (10 min.)
Preview the sts. knowledge of
the unit topics.

Ask, "What is matter?
energy?

State the unit objectives.

What is

A) Listening: Lecture (60 min,)

Prepare a lecture based on  "There is/are" matter Lecture 5A
the text in Lecture 5A. Rhetorical eneragy Worksheet 5A(1)
Give lecture. questions concept Worksheet 5A(2)
Ask general comprehension Modal + passive: weight Worksheet 5A(3)
guestions. "can be divided" category
Give lecture 2nd time; have subcategory
sts. take notes on Work- type
sheet 5A(1). example
Review sts. lecture notes solid
with them. liquid
Sts. complete Worksheet gas
5A(2). Review, state
Sts., in pairs, do motion
Worksheet 5A(3). 1ight
heat
electricity
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KEY LANGUAGE

KEY VOCABULARY MATERIALS

ACTIVITIES

B) Reading/Graphical Literacy (30 min.)
Ask pre-reading questions. Definitions: melt Reading 5B
Sts. read silently. "When... happens, temperature Worksheet 5B(1)
Ask general comprehension this is called Fahrenheit Worksheet 5B(2)
questions. Celsius
Sts. read 2nd time; you may melting point
want sts. to read aloud. turn/become
Sts. complete Worksheet freeze
5B(1). Review answers. vaporize
In pairs, sts. practice boil
giving definitions and evaporate
examples using Worksheet condense
5B(2). Tiquify
€) Reading/Discussion (30 min.)
Ask pre-reading questions. Math word energy Reading 5C
Sts. read silently. problems form Worksheet 5C
Ask general comprehension Conditionals electricity
guestions. consume
Sts. compliete Worksheet 5C. change
Review questions and unit
answers orally to assure kilowatt
comprehension, especially appliance
of math word problems.
Have sts. interview each
other according to the
instructions on the
worksheet.
D) Lecture/Discussion (30 min.)
Using Activity Guide 5D: Wh-questions material Teacher's
Lead a brainstorming and Descriptive metal Activity
discussion activity. ad jectives fiber Guide 5D
Sts. make a chart like the "used for" chemical Worksheet 5D
one provided. mixture
Conclude with a class property
discussion. characteristic
use
E) Reading/Definitions (30 min.)

Sts. read and study
definitions silently,
Sts. complete true/false
reading comprehension

activity.
Review answers.

Relative
pronouns in
definitions

copper
iron
element
steel
alloy
aluminum
carbon
brass
ductile
malleable/ity
conduct

Reading/
Worksheet 5E
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ACTIVITIES KEY LANGUAGE KEY VOCABULARY MATERIALS
F) Definitions/"Jeopardy® (30 min.)
Have sts. write definitions Unit 5 Worksheet 5F
on Worksheet 5F. Vocabulary
When they are finished, play
"Jeopardy" as described on
the worksheet.
Following this activity or
at a later point in the
course, you may want to
play "Jeopardy" again using
vocabulary from other units.
G) Reading/Graphical Literacy
(Advanced Tevel) (30 min.)- ‘
Ask pre-reading questions Referential standardize Reading 5G
Sts. read silently. markers unique Worksheet 5G
Sts. complete worksheets. (words and applications
Review answers, phrases composition
referring designation
to visuals) indicate
Ordinal numbers digit
code
series
range
H) Evaluation (30 min.)

Discuss true/false
quiz format.

Sts. take quiz.

Review answers and
discuss true/false test-
taking strategies
(Appendix).

Quiz 5
(True/False)
Quiz 5
Answer Key
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LECTURE 5A

MATTER AND ENERGY

Today I'm going to talk about the concepts of matter and energy. These
two concepts--matter and energy--are important in any scientific or
technical discussion. Our physical world, or the world we see around us, is
made up of many different things. But everything we see and talk about can
be classified as either matter or energy.

First let's talk about the first category, matter. What is matter?
Matter is anything that has weight--a rock, a tree, or an airplane. Even
the air we breathe is matter. We can't see air but it does have weight.

Matter can be divided into three subcategories. That is, there are
three types of matter. They are solids, liquids, and gases. First,
solids. Solids are materials or objects which have a definite shape.
Examples of solids are paper, metals, a book, a piece of equipment, machine
parts, and even the earth.

The second subcategory of matter is liquids. A liquid is matter
without a definite shape. You can pour liquids from one container into
another., Examples are water, gasoline, and ligquid nitrogen.

The third subcategory of matter is gases. Gases have no shape at all,
Gases float. An example is air. Another example is carbon monoxide.

Now, the three types of matter I've talked about are sometimes called
states of matter. Water is a good example of something that can change from one
state of matter to another, Ice is the solid form of water. The water that
comes out of your water faucet is a liquid, of course. And when water is
boiled, it turne (nto steam, which is a gas.

>« _eginning of the lecture I mentioned two concepts--matter and
ene . .ot's turn our attention to energy. What is energy? Well,
con. -~ to matter, energy does not have weight. Energy is usually in

motion--that is, it is usually moving, and most often it is moving very
fast.

Energy can also be divided into three basic types: light, heat, and
electricity. The sun is a natural source of light and heat. A flame also
provides light and heat naturally. Lightning is a natural source of
electricity. There are also, of course, many so-called artificial sources of
energy. These are devices that people have created. Electric power stations
produce electricity. Batteries are the source of electricity in many portable
appliances, such as radios. Man-made electricity is used to produce light and
heat with many everyday appliances.

244




WORKSHEET S5A(1)

@ Qutline of Lecture
Fil]l in the blanks in this outline as you listen to the lecture.

TOPIC: MATTER AND ENERGY

I. Introduction: Everything can be classified as matter or energy
[I. Matter

A. Definition: Anything Zhat has weight.
B. 3 Subcategories

1. Solids
Examples: Papern , metal,....
2. Liquads

Examples: Water, gasoline,...

eﬁi 3. Gases

Examples: Ain, carbon monoxide, ...

[II. Energy

A. Definition: Doesn’'t have weight--usually in motion.

B. 3 Types

1. Lignt

Ex.: Sun 44 a natwwl source, glame also.
2. Heat

Ex.: Sun

3. Electnicity

0 Ex.: Lightning--natural sourc
Powen stations--artificdial sounte
Batternies-- " "
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‘ Classifying Information

Based on the information in the lecture, fill in the empty boxes.

LM OoOXPo>xm

PHYSICAL WORLD

MATTER
Solids Liquids Gases
papenr waten ain
metal gasoline | carbon mono.
Liquid
book e,
eanth

VMmO OoOCoOoOwm

WORKSHEET 5A(2)

ENERGY
Light Heat ELectricidy
sun sun Lightning
fLame §Lame powern stations

batteries




TEACHER'S ACTIVITY GUIDE 5D

Lead a brain-storming session with students about materials and their
characteristics. Have students complete Worksheet 5D as you discuss
the concepts.

A. First, ask for examples of materials in these categories:

Chemically-Produced

Metals Fiber Products Materials
steel wood plastic
iron paper polyester
copper cardboard rubber
aluminum cotton glass
etc. etc. concrete

B. Next, discuss some of the words used to discuss the various
properties of these materials:

rigid: stiff; not bending or flexible

brittle: easily broken or shattered

flexible: able to bend without breaking

elastic: able to return to original shape after bending or
stretched

strong: firm, durable, able to witnstand pressure

light: having 1ittle weight for its size

heavy: having great weight for its size

C. Have students complete chart on Worksheet 5D. Compare responses.

0. Have students form sentences orally about each of the materials in

the chart. Example: “Wood is a light, rigid material used for
building furniture and light construction projects."

E. Discuss how the use of materials for building and manufacturing has

changed over time. For example, plastics have replaced wood in
many manufactured goods. What are the advantages and
disadvantages?
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WORKSHEET 5D

6 Materials

A. Listen to your instructor talk about different types of materials. List them
here:
Chemically-Produced
Metals Fiber Products Materials

(Responses will vary depending on the instructon's presentation.

B. List some of the properties of materials:

Property Definition

C. Put x's in the chart to show the properties of the materals you have
discussed.

Properties of Common Materials
| | Wood Paper] Plastid Rubber] Cotton Glass| Steell Copper] Polyester

| rigid | X | X | | | X | x | X ] N
[ brittie [ | 2omes | [ | X ] 1 | i
| flexible | : | $omes | X | | | | | |
| elastic [ 1 | | X | | | | |
| strong [ ] tomes | | l 1 X | |
| heavy | l l 1 | | L x 1 x| N
light | x| | x ] [ x| | | l |
oot |1 1. T 1 1.1 | |
0 | materials | [ | X | | l X | X | | X |




READING/WORKSHEET 5E

MATERIALS
Study the following definitions:
material physical matter
element a chemical substance that cannot easily be separated into

different substances

iron a heavy, strong, very common element

copper a reddish-brown ductile (stretchable) metallic element

metal a hard, strong material that can ccnduct heat or electricity

alloy a mixture of two or more metallic elements

stee] a very strong metal alloy which coatains iron and carbon

aluminum a light but strong metallic element

carbon a nonmetallic chemical element

brass an alloy consisting of copper and zinc

low carbon steel a malleable, "elastic" form of steel with a carbon content
0 of .08-.25%

high carbon steel a very strong form of steel with poor malleability, poor
elasticity, and a carbon content of .6-1.5%

Are the following statements true or false? Write T for true, F for false.

T Iron is an element which is heavy and strong.

T [t is difficult to separate an element into different substances.
F  An alloy is an element.

T

Aluminum is an element,

Iron and carbon are found in steel,.

—4‘

Metals can conduct electricity.

Carbon is a form of metal.

ﬁ.m

Copper and zinc mixed together form an alloy.

W 0O 4 o0 0t & W N -
- . . . . [ . [ .
—

Low carbon steel has good malleability.

—1'-1

A steel with 1.0% carbon is classified as high carbon steel.
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WORKSHEET 5F

Definitions

A.

10.

Select 10 words from this unit and write a brief definition for each.

Word Definition

(Resonses will vary.)

As a class, play "Jeopardy." Select three "contestants" to go in ‘ront
of the class. A member of the "audience" reads a definition aloud. ihe
first contestant to form a question which asks for the definition of the
word earns one point.

Example: Member of audience: "Physical matter"
Contestant: “"What is the definition of material?"

When one contestant has earned four points, select new contestants.

")
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Metai Designation and Identification

0 READING 56

Thousands of standard metal alloys are avail-

abie. each of which has unique properties making 1020

it the best choice for certain applications. In order

for different manufacturers to produce the same plain carbon 0.20% carbon

alloys, it was necessary to standardize the ailoy steel )

compoasitions. For the convenience of manufac- ) 4130

turers and consumers, it was also necessary to

develop staniard numbering systems so that chrome .

each alloy couid have its own unique designation. molybdenum 0.30% carbon

steel

Steel Numbering Systems
The two main steel numbering systems were
deveioped by the Society of Automotive Fig. 130-1. SAE and AISI code numbers.
Engineers (3AE), and the American Iron and
Steel Institute (AISI). These systems designate
standard ccnstructional grades of carbon and

alloy steeis according to their basic chemicai Table 130-1
compos.m'on. Bpth the SAE and AISI systems use Series Designations in SAE-AISI Steel Code
a four-digit series of code numbers. Occasionaily,
a five-digit series is used for certain alloys. Series Types ]
) 10xx . . . Nonsutpnurized carban steeis
First Digit 11xx ... FResuiphurized carben steels
. : . (fre® machining)
: in the SAE and AISI code classification sys. 12xx . Rephosphonzed amd resulohurized
ﬁ tems, the first number frequently, but not always. carpon steels (free macnining)
indicates the basic type of steel as {oliows: 13xx ...Mn 1.75%
*23xx .. Ni 3.50%
1 — Carbon *25xx .. .Ni 5.00%
2 — Nicke{ : J1xx . NI 1.25% Cr0.65%
3 — Nickel-chrome 3xx ... Ni  3.50% Cr 1.55%
_ 4Oxx ...Mo 0.20 or 0.25%
‘; ’c":'ybd_“”m axx .. Cr 0.500r0.95% Mo 0.12 or 0.20%
~ \“hromium . 43xx . NI 1.80% Ct 0.50
6 — Chromium-vanadium or 0.80% Mo 0.25%
7 = Tungsten ddxx . Mo 0.40%
8 — Nickei-chromium-molybdenum :g’”‘ : :“F’ ?25:7 Mo 0.25%
os XX . | . (1 Qo q. (]
9 - Silicomanganese a7xx . Ni 1.05% Cr0.45% Mo 0.20
or 0.35%
All Digits 48xx . NI 3.50% Mo 0.25%
. . SOxx .Cr 0.25.0.40 or 0.50%
The first two digits together indicate the series Oxxx G 1.00% Ct 0.50%
within the basic alloy group. There may be S1xx . Cr 0.80.0.90. 0.95.0r 1.00%
several series within a Dasic ailoy group. depend- Stxxx . C 1.00% Cr1.05%
ing >n the amount of principai alloying elements. S2xxx.. Cr 1.00% Cr1.45%
Henze, the second digit very often,. but not 61xx . Cr 0.60.0.80 or 0.95%
= MEEOOR 9 . * V  0.12%. 0.10% mn.. or 0.15% min.
aiwuys, indicates the approximate percentage of 81xx . Ni 0.30% Cr0.40% Mo00.12%
the principal alloying element. The third. fourth. 86xx . Ni 0.55% Cr0.50% Mo 0.20%
and fifth digits are intended to indicate the ap- 87xx . N 0.55% Cr0.05% M0025%
proximate middle of the carbon range. The car- ngx Ni - 0.55% €r0.50% Mo 0.35%
e e . . \ 2xx .. .Mn 0.85% Si2.00%n Cro
ban content is indicated in points — 1.point car- or 0.35%
bon is 0.01%, 45-poin; carbon is 0.45%. and gf‘ixx .. NI 3.25% Cr (1).20-/. Mo 0.12%
100-point carbon is 1.0%. xx . .Ni 0.45% CrQ.40% Mo00.12%
Two exampies of the SAE/AIS! numbering 98xx  Ni 1.00% Cr0.80% Mo0.25%
systern are explained In Fig. 130-1. The series *Not inciudes) in the current list of standard sieels.
‘ designations and the types of steel which they ‘“’E""g:’r’;;n m" xi%‘::’l“"um
designate are summarized in Table 130-1. Cr Chromium i Silicon
Mn Mangenese Y Vanadium

Reading courtesy of Glencoe Publishing Co., Machine Tool Technology, 1984.
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WORKSHEET 5G

' Reading Comprehension

Based on the reading, answer the following questions.

1. Why was it necessary to standardize the metal alloys?
In onden for different manufacturers to produce Zhe same alloys.

2. What does AISI stand for? Amesrican Tron and Steel Institute

How many digits does the number 1020 have? _ 4
In the SAE and AISI system, what type of steel has the number 3 as the
first digit in its code number? nipkels  wnat type has the first
digit 7? Zungaten

§. Fill in the blank: The second digit often indicates the approximate
percentage of the principal alloying element .

The second digit ip the series number 44xx in Table 130-1 means that
this alloy has about .40 % Mo (Molybdenum).

‘i’ 6. Look at Figure 130-1. In the code number 1020, what do the third and
fourth digits tell you? -20% carbon

lLook at Table 130-1. Answer the questions.

1. What does Ni stand for? nickel
Mn ? mang anese

2. What % of molybdenum is contained in the series 45xx? .52%
3. What % of chromium is contained in the series 43xx? .50 or .§0%
4. Of all the series, which one contains the most chromium? 57XXx
5. Which series numbers are not included in the current list of

standardized steels? 23xx and 25xx (see note unden chart)

6. How many series contain a combination of these three elements: nickel,
chromium and molybdenum? 5 (47xx, &1xx, §6xx, 87xx, §8xx)

7. Which series have five-digit numbers? _ 50xxx ,  STxxx , and
52xxx

DO
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QuIZ 5

e Read the statements. Circle "True" or "False."

1. Two important concepts in technical fields are True False
matter and energy.

2. Matter is anything that has energy. True False

3. Three types of matter are solids, liquids, True False

and objects.

4, Gases have weight. True False
5. Solids normally have a definite shape. True False
6. Liquids always have a definite shape. True False
7. Freezing is the process of changing from a solid True False
to a liquid.
8. Melting is the process of changing from a gas to a True False
liquid.
9. Evaporation is changing from a liguid to a gas. True Faise
@ 10. Lightning is a natural source of electricity. True False
11. Rigid materials are sometimes brittle. ' True False
12. Rubber is a flexible material. True False
13. Durable materials wear out quickly. True False
14. An alloy is a mixture of metallic elements. True False
15. Steel is a very strong metal alloy. True False
16. Electricity is the only true form of energy. True False
17. Home appli ances consume energy. True False
18. A 100 watt light bulb uses more energy than a True False

television.
19. The "kilowatt" is a commonly used unit of electricity. True False

20. The sun is an artificial source of energy. True False

oo
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ANSWER KEY
Read the statements. Circle "True" or “False.”
1. Two important concepts in technical fields are T. ue False
matter and energy.
2. Matter is anything that has energy. True @
3. Three types of matter are solids, liquids, True @‘)
and objects.
4. Gases have weight. C Tru;;‘ False
5. Solids normally have a definite shape. Tru False
6. Liquids always have a definite shape. True @
7. Freezing is the process of changing from a solid True @
to a liquid.
8. Tglti_gg is the process of changing from a gas to a True @
iquid.
9. Evaporation is changing from a liquid to a gas. Tru False
10. Lightning is a natural source of electricity. @ False
11. Rigid materials are sometimes brittle. Cji;;;> False
12. Rubber is a flexible material. rue False
13. Durable materials wear out quickly. True
14. An alloy is a mixture of metallic elements. @ False
15. Steel is a very strong metal alloy. False
16. Electricity is the only true form of energy. True @e’
17. Home appli ances consume energy. @ False
i )
18. /ée}gsivsv?gﬁ.hght hulb uses more energy than a True @
19. The "kilowatt" is a commonly used unit of electricity.@ False
20. The sun is an artificial source of energy. True @
204
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TEACHER'S ACTIVITY GUIDE

UNIT SIX: COMPARATIVE DESCRIPTIONS

TOPICS: Electricity, Electronics

SKILL OBJECTIVES: Compare and contrast two topics

Take lecture notes

Refer to a table of contents and index
Read a schematic diagram

Take a multiple choice test

ACTIVITIES KEY LANGUAGE  KEY VOCABULARY MATERIALS

Introduction

Ask sts., "What is electricity?
What is electronics? What are
some electronic products? Do
you know the difference between
electricity and electronics?"

State the unit objectives.

A) Reading (50 min/)
Ask pre-reading questions.
Sts. read silently.
Sts. ask questions about
difficult vocabulary; help

Expressions of
comparison/
contrast, e.g.,
"both, but they

electronics
device

atom

flow

Reading 6A
Worksheet 6A(1)
Worksheet 6A(2)

sts. clarify meanings by differ... on electric/ity/al
using context. the other charge

Assess general comprehension. hand...," etc. electron

Sts. complete Worksheet 6A(1). current

Review answers. conduct/or
Discuss emphasis in reading signals
on comparing and contrasting. frequency

Sts. complete Worksheet 6A(2); semiconductor
you may use this as an oppor- insulator
tunity to teach/review markers accurate/ly
of comparison such as accuracy
"whereas, however, like,
similar, etc."

B) Listening: Lecture (50 min.)
Prepare a lecture based on the Expressions of  Vocabulary Lecture 6B

text in Lecture 6B. comparison/ from Activity A
Give lecture; have sts. take contrast. nucleus
lecture notes. proton
Ask comp. questions about main wire
topics and organization. vacuum tube
Ask detailed questions to semiconductor
assess sts. note-taking. integrated
Give lecture 2nd time, stopping circuit
‘ to put important notes on silicone

(Continued on next page)
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ACTIVITIES KEY LANGUAGE KEY VOCABULARY MATERIALS
B) Cont.

blackboard, i.e. simulate sophisticated

note-taking process to create sensitive

a model set of notes. Use humidity

abbreviations, symbols,

arrows, and two column format

for comparing when appropriate

Have students compare their
notes to yours.
C) Reading, Oral Practice (40 min.)

Ask pre-reading questions. Comparative  conductor Reading 6C

(Note that reading covers only ad jectives resistance Worksheet 6C
one of the three areas of fer
addressed in the first (resistance)
paragraph. affect

Have student(s) read aloud. silver

Ask comp. questions. copper

Sts. practice comparative aluminum
expressions orally, using
worksheet as a guide.

Review grammar as necessary.

D) Graphical Literacy (20 min.)

Sts. examine reading. Prepositions  schematic Reading 6D

Ask global comp. questions, of location, diagram Worksheet 6D
i.e., "How are the two radijos components
similar, different?" found in a

Sts. complete worksheet. transistor

Review worksheets. radio

E) Reading Table of Contents, Index

(20-30 min.)

Survey reading orally with sts. Alphabetizing Electricity Reading 6E
Point out importance of cross- Wh-questions and Worksheet 6E
referencing between table of electronics
contents and index. (Note terminology

that page nos. appear left of
chapter headings.)

Ask, for example, "Which
chapters contain information
on batteries? How do you
know this?"

F) Comparisons/Written and
Oral (Time will vary)
Have sts. bring two pictures
from home and complete the
tasks on Worksheet 6F.

Expressions

of comparison

(Will vary)

Worksheet 6F




ACTIVITIES KEY LANGUAGE KEY VOCABULARY MATERTALS

e G) Evaluation (30 min.)

Review multiple choice test Quiz 6
format. (Multiple
Sts. take quiz. Choice)
Review answers and strategies Quiz 6

for multiple choice tests, Answer Key

using test items as examples
(Appendix).
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() |
-1




ELECTRONICS READING 6A

/Bcckground to Electronics

Basic Principles. To understand how electron devices
work, a person must know something about the nature
of matter. All marter consists of tiny “building blocks™
called atoms, Every atom, in turn, has one or more
electrons—particles that carry an electric charge. In sub-
stances called conductors, which include most metals,
the atoms have one or more electrons that can flow
freely from atom to atom. Such a flow forms an electric
current,

Electronics and the science of electricity both deal
with electric current. But they differ in how they use
it. Elecmicity deals with electric current mainly in the
form of energy. The energy operates electic lights,
electric motors, and other electric equipment. The cur-
rent flows through wires or other conductors. Electron-
ics, on the other hand, deals with electric current mainly
in the form of pulses, or signals. The current flows
through electron devices, which change the cumrent’s
behavior to make it work as a signal.

The signals used in electronics may represent sounds,
pictures, numbers, or other information. In computers,

- the signals stand for numbers. In radios and phone-
graphs, they stand for sounds. TV signals carry both
sound and picture information. Other electronic signals

6 are used to count or compare objects, measure time or

temperature, analyze the chemnical composition of vari-
ous substances, or detect radicactive materials.

To carry information, an electric current must go
through a series of changes. Some changes control the
direction of the current. Other changes vary the cur-
rent’s strength or its frequency—that is, the number of
times it vibrates per second. Electronics depends on
electron devices to make these char.ges.

Elecron devices work because they can contol an
electric current—that is, 2 flow of elecoons—quickly
and accurately. The flow of elecrons through a wire or
other conductor cannot be controlled with great speed
or accuracy. An electron device avoids this problem by
producing a flow of elecoons that is independen: of 2
conducting material. Most electron devices made today
create 2 flow of electrons in cenain semizonductor ma-
terials, such as germanium or si..on. Semiconductors
are not good conductors of elecmicity, nor are they good
insulators (nonconductors). But if they are chemically
treated in certain ways, they can both conduct and
control an electric current.

Elecron devices ¢nable electonic equipment to
work with great speed and accuracy. In computers, for
example, the _evices make changes in an electric cur-

0 rent to solve mathematical problems. The devices work

so rapidly that a computer can solve difficult prob-
lerns millions of times faster than a person can. In .
TV sets, the devices swengthen TV signals and produce source: gg:;glgggsi a
o an accurate <opy of the original sounds and picrures. -
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§ WORKSHEET 6A(1)
} @ Definitians

Below are definitions of key words from the reading.
For each definition given, supply the missing word.

1. atoms The “building blocks" of all matter.

2. electrons Particles that carry an electric charge.
3. conductons Substances in which electrons can flow.
4, electric cuvent The flaw of electrons.

5. electricity The science of electric current in energy

form to operate lights, motors, etc.

6. electronics The science of electric current in signals,

such as sounds, pictures, or numbers.

7. frequency The number of times something happens in
a given time period.
8. semiconductors Materials which can both conduct and control

an electric current.

g
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WORKSHEET 6A(2)

0 Comparing and Contrasting

Based on the information found in the readings, fill the blanks with words that
show the relationships between the ideas. Choose from the following words ana
expressions. You will use some words more than once.

and not differ

both nor different

some but difference

other on the other hand

either
Electronics and electricity both deal with electric current.

But they didden in how they use electricity. In other

words, there is a difference between electronics and electricity.

£lectricity deals with electric current mainly in the form of energy,
but electronics, on the othen hand
6 deals with electric current in the form of signals.

In computers, the signals stand for numbers, but in radios they
stand for sound. And this is difderent from TV, where the signals
carry both sound and picture information.

To carry information, an electric current must be changed. some

changes control the direction, and o0thenr changes vary the

frequency of the current,

In modern electronics, the flow of current is normally regulated by devices
called semiconductors. Semiconductors are not good conductors of electricity,
non are they good insulators. This means that they do not

conduct electricity well, and they do not Stop the flow of electricity
well elthen . But if they are chemically treated, ‘hey can
both conduct and control an electric current,

Q 2()0




LECTURE 68

ELECTRICITY AND ELECTRONICS

Today we would like to talk about electricity and electronics. Is there a
difference between electricity and electronics? Yes, there is a difference, but
there are also similarities. Both fields involve the form of energy we know as
electricity.

First, let's start by talking about some basic principles of physics that are
important to understanding electricity. We've already talked about matter. Matter
is made up of atoms. Atoms are really the building blocks of all matter. Atoms
are little tiny particles that consist of a nucleus, protons, and electrons. In
the center of each atom is a nucleus. And, next to the nucleus are protons.
Protons have what we call a positive charge. Electrons, on the other hand, move in
a circle around tne outside of the atom. Electrons have a negative charge.

In most materials all the parts of the atoms stick together. In a few materials,
however, electrons in an atom can become free. That is, they can separate from
the atom and they are capable of moving away from the atom. These are called free
electrons. In metals such as copper or silver, the atoms are very close to each
other and tne free electrons in those atoms can travel from one atom to the next.
When they travel from one atom to the next, this is called a flow. And that flow
is an electric curvent. Electricity can be defined as the study and the
application of the flow of .electric currents.

Now, when you think of electrical appliances--refrigerators, motors, heaters,
lights, etc.--you probably think of the electricity flowing through wires, which is
absolutely correct. Electricity involves the movement of electrons through wires
or conductors, as we said before. 1In an electrical system, this electricity is
used directly by the appliance to produce light or heat, for example.

Now let's talk about electronics. Electronics takes an electric current and
transforms it into little spurts of electricity. Instead of a constant flow, you
have little spurts or little pulses of electricity. These pulses can be used to
form signals., These signals could be in the form of numbers, for example in
computers, or in the form of sound, as in radios or stereos. The pulses can even
be in the form of pictures, as in television.

How do electronic products take the raw electrical current and transform it into
signals? Well, there are components in an electrical circuit that change the
electricity. Some examples of those components are vacuum tubes, semi-conductors,
or integrated circuits. The first components which were used to make an
electrical current electronic were vacuum tubes. Vacuum tubes were used in the
first radios that were built. Then vacuum tubes were replaced by what we call
semi-conductors. Semi-conductors have that name because they are not a pure
conductor of electricity. They can conduct electricity but they can also stop
electricity. So, they act aimost as a gate in an electric current., The most
modern form of an electronic component is an integrated circuit. Integrated
circuits are found in all sophisticated electronic products. Perhaps a better
name for tha2se components is devices, Electronic devices change or control the
electric current.
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LECTURE 6B(p.2)

el' A1l electronic items are electrical, but not all electrical ones are electronic.

So, in a sense, electronics is a more sophisticated or a more complex way to use
the raw energy that we know as electricity.

So what is the advantage of electronics over electricity? Well, electronic
devices make it possible for equipment to work with much greater speed and much
greater accuracy. In computers, for example, the electronic devices make changes
in electrical currents to solve mathmatical problems. Another advantage of
electronics is that electronic systems have almost no moving parts, and in some
cases no moving parts at all. Because there are no moving parts, there is nothing
that can wear out. Electronic componenets are also much lighter than electric
components. Electronic systems do have disadvantages, too. Electronic systems
are also more delicate than electrical systems. They are easier to damage and
they are more easily affected by heat and humidity. They are even sensitive to
electricity in the air.

More and more components in what used to be electrical appliances are now
electronic. Refrigerators and air conditioning systems are good examples. They
used to be purely electric systems and now they are being bujlt with more and more
electronic components. Electronic products have become much cheaper in recent
years. We can expect to see more and more electronic products and electronic
components in the coming years.
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READING 6C

PHYSICAL MATERIALS

There are three physical materials which are used in electrical and slectronic
systems:

1. Conductors

2. Semiconductors

3. Insulators or non-conductors
Conductors

A conductor is a material which allows an electric current to pass through it.
In a wire, for example, the electrical energy moves from one end to the other.
A good conductor allows the current to pass freely. In other words, it offers
very little resistance to current flow.

The resistance of a conductor depends on the length and thickness of the
conductor. For example, a long wire offers more resistance to current flow than
a short wire. That is, the longer the wire, the higher the resistance. On the
other hand, a thick wire offers less resistance than a thin one. So, the
greater the diameter of the wire, the less resistance it has.

The type of material a conductor is made of also affects its resistance. 1In
most cases metals are the best conductors. Silver is the best conductor because
it offers the least resistance to current flow.

Below are several conductors and their key properties:

Silver
- best conductor
- offers least resistance
- very expensive
- very heavy in weight
- not practical for most jobs because of expense

Copper
- good conductor
- offers low resistance
- not too expensive
- very heavy in weight
- widely used

- good conductor, but not as good as copper
- offers more resistance than copper

- moderately expensive

- very light

- widely used
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WORKSHEET 6C

eComparing/Contrasti ng

For each set of words given, make comparative statements based on the information
in the reading. Use words such as: more, most, less, least, better, best, poor,
poorest, etc.

Example 1: silver, copper Silver is more expensive than copper.
expensive Copper is Tess expensive than silver.

Example 2: silver, copper
weight Silver is approximately as heavy as copper.

Example 3: silver, copper, 0f the three metals, silver is the best
aluminum conductor. Of the three metals, aluminum
conductor is the poorest conductor.

1. silver, aluminum 8. silver, copper, aluminum

expensive expensive
2. copper, aluminum 9. silver, copper

resistance

3. copper,
0 expensive

aluminum

4. siiver, aluminum

weight

5. copper,

use

aluminum

6. silver, copper
conductor

7. silver, copper, aluminum
conductor

8. silver, copper, aluminum
expensive

resistance

10. silver, copper, aluminum
resistance

11. long wire, short wire
resistance

12. thick wirr, thin wire
resistance

13. metal, glass
conductor

14. long copper wire, short copper wire
resistance
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READING &D

A Instructions: Using the schematic
diagram key below, compare Diagrams
A and B.

T

R

=

N Conduc o

L =~ |IB

crRYSTAL RADIO
SCHEMATIC DIAGRAM

)
“7
AN
\
I

| XN S

4ol
TRANSISTOR RADO parns
SCHEMAT | C DIAGRAN

KEY TO READING SCHEMATIC OIAGRAMS

——— -
VY'Y COL. FEZRI LOPSTICK —p=  carTERY

__@ ANSISTAR. — N SWITCH
L

GROUND
—f— caraciTOR =
.....;.K./— VARIABLE CAPACITUR % ANTENNA
——  OIODE b CARPHONES

—AAA—  RITITTTR

Adapted from: Usina the_Lanquaqe of Industrvy, [11inois State Board of Education.
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WORKSHEET 6D

eReading Comprehension

Using the information given in the schematic diagrams and the schematic diagram
key, fill in the blanks to complete the sentences.

10.

Both diagrams A and B  are diagrams of radios. A shows a _ crustaf radio
and B shows a transistor  radio.

Besides the conductor paths, diagrah A has a total of 7

components. B has a total of 10 components.

There are Z types of capacitors in each diagran.

A has a total of Z capacitors, and B has a total of 3

capacitors.

Diagram B has a resistor, but diagram A does not.

In each diagram, the Ferri Loopstick is located betweear the ground and the __

antenna

The far right rides of the diagrams show that each raaio has  earphones

The bot=om left corners of the diagrams show th¢. each radio has a
ground

Next to the battery in diagram B8 is a _ swilch

Between the capacitors in diagram A is a  dcode
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WORKSHEET 6E

eReferencing Skills

On the handout is a table of contents and one page of the index from an electricity/
electronics textbook. Using the handout, give short answers to the gquestions.

1.

10.

1.

12.

13.

How many units are there in the “Introduction" section of the book? 3

On what page does the unit on "tools" begin? 5

What is the name of the first unit in the "Doing is learning" section?

sofdering
What page does the unit on magnets begin? 48
How many pages long is the unit on testing electronic parts? 4

Which is the shortest unit in the book? Unit ?

Which units talk about integrated circuits? Units 30 and 31

Which units have to do with the concept of “series and parellel"? 15 and 16

On what page is the index found? _ 121

Where can you get the definition of horsepower?  Unit 13
0f coloumb? Unit 11

How many different types of circuits are listed in the index? 7

If you want to know about short circuits, on what page do you look? 41

Where will you find information on the binary number system? §3

In which unit is there information on careers? Unit 1

When is ferric chloride important? 4on budifding printed circuct beonds

<0y




WORKSHEET 6F

Comparing and Contrasting

A. In a magazine or a newspaper, find two pictures of a product. The
pictures should show two different models cf the same product. For
example, you may finc¢ two bicycles which have differences in style,
size, cost, etc.

Imagine that you are a sales person. Try to convince customers that
they should buy the model that you prefer. HWrite five sentences which
support your argument.

Ex: Bicycle A is better because it has 10 saeeds, whereas
Bicycle B has only 3.

8. Present your "sales pitch" to the class, showing your pictures and
telling them why they should buy the model you think is best.

r;"‘ “
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QUIZ 6

° Circle the letter of the response which best completes the statement.

In an electric current,

a.

b
c.
d

protons flow from atom to atom.
building blocks form atoms.
electrons flow from atom to atom.
devices can flow.

Electricity and electronics both deal with

a.

b
c.
d

electric current.
semiconductors.
vacuum tubes.
signals.

Electric energy operates electric 1igﬁts. Electronics, on the other hand,

involves electric current in the form of

a.
b
c.
d

One

o O o W~

motors.
wire,
series.
signals.

thing electronic signals cannot represent is
pictures.

wires,

sounds .

numbers.

A conductor allows an electric current to flow through it. An insulator,

on the other

a.

b
c.
d

hand, cannot conduct electricity.
side, cannot conduct electricity.
way, cannot conduct electricity.
means,, cannot conduct electricity.

9%




QUIz 6 (p.2)

0 6. In most cases metals are the best
a. nonconductors.

semicaonductors.

vacuum tubes.

a o o

conductors.

7. As a conductor, a long wire offers

a. most resistance than a short wire,
more resistance to a short wire.
as much resistance as a short wire.

a o o

more resistance than a short wire.

8. An example of an electrical device or component is
a. a frequency.
b. a semiconductor.
c. a battery.
d

ﬂ . an atom.

9. A technical drawing of an electronic device is called a
a. diagram schematic.
b. transistor picture.
c. schematic diagram.
d. variable capacitor.

10. Electronic devices enable equipment to operate
a. more quickly.

more efficiently.

more accurately.

a o O

all of the above.

1) H .)
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Quiz 6
ANSWER KEY

‘ib Circle the letter of the response which best completes the statement.

1. In an electric current,
a. protons flow from atom to atom.
b. building blocks form atoms.
@ electrons flow from atom to atom.
d. devices can flow.

2. Electricity and electronics both deal with
(a) electric current.
b. semiconductors.
c¢. vacuum tubes.
‘d. signals.

3. Electric energy operates electric lights. Electronics, on the other hand,
involves electric current in the form of

0 a, motors.
b. wire.
c. series.

(::> signals.

4, One thing electronic signals cannot represent is
a. pictures.
(::7 wires.
¢. sounds.
d. numbers,

5. A conductor allows an electric current to flow through it. An insulator,
on the other
(a} hand, cannot conduct electricity.

b. side, cannot conduct electricity.
c. way, cannot conduct electricity.
d. means, cannot conduct electricity.

[ R/
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10.

In most cases metals are the best
nonconductors.
semiconductors.

O o w

vacuum tubes.

(fi) conductors.

As a conductor, a long wire offers

more resistance to a short wire.

@na‘m

An example of an electrical device or component is

a. a frequency.

Cl) a semiconductor.
c. a battery.

d. an atom.

A technical drawing of an electronic device is called a

a. diagram schematic.
b. transistor picture.

(:) schematic diagram.
d. wvariable capacitor.

Electronic devices enable equipment to operate

a. more quickly.
b. more efficiently.
C. more accurately.

all of the above.

most resistance than a short wire.

as much resistance as a short wire.
more resistance than a short wire.
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TEACHER'S ACTIVITY GUIDE

UNIT SEVEN: NON-SEQUENTIAL INSTRUCTIONS

TOPICS: Safety Precautions, Warnings

SKILL OBJECTIVES: Comprehend and give safety precautions and warnings
Read non-sequential instructions

Identify hazardous conditions

Read safety charts, signs, and labels

Take a true/false test

ACTIVITIES KEY LANGUAGE KEY VOCABULARY MATERIALS
Introduction
Discuss with students their
experiences with hazardous
conditions or materials at
workplaces.
State learning objectives of unit.
A) Listening: Lecture (45 min.)
Prepare a lecture based on the Passive construc- safety Lecture 7A
text in Lecture 7A. tions with modal accident Visual 7A
Give lecture, referring to verbs prevent Worksheet 7A
visual; sts. take notes on Conditionals injury
1) names of protective equip~ hazard
ment, and 2) what hazards protective
they protect from, equipment
Ask general comprehension hard hat
questions. ear plugs/
Give lecture 2nd time; sts. muffs
inprove notes, goggles
Sts. complete worksheet. helmet
Review worksheet. poison/ous
toxic
dust mask

chemical mask

B) Grammar: Written and Oral

Practice (30 min.)

Sts. complete Worxsheet 7B(1)
in writing; explain grammar
as needed.

Review worksheet.

Sts. practice orally with a
partner using 2nd and 3rd
worksheets; you can use these
worksheets to teach/review
passive verbs with moda’s
and conditionals.

Imperative verb  Protective Worksheet 7B(1)
forms equipment Worksheet 7B(2)
Passive verbs Hazardous Worksheet 7B(3)

with modals conditions

Conditionals

- 138 -
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ACTIVITIES KEY LANGUAGE KEY VOCABULARY MATERIALS

0 C) Reading Non-Sequential Instructions

(30-30 min.) ‘

(Refer to Teacher Notes 7C Imperatives portable Teacher's Notes 7C
for information and key Passive drill Reading 7C
comprehension questions on constructions disconnect Worksheet 7C
the reading.) with modals remove

Ask pre-reading questions, switch

Sts. read silently. secure

Discuss reading, using keep away
Teacher's Notes. release

(Instructor may want to trigger

convert imperative state-
ments from reading to
passives and vice-versa

as a class activity.)
Sts. complete Worksheet 7C.
Review worksheet,

D) Reading Safety Rules (25-50 min.)

Ask pre-reading questions. Imperatives safety rules Reading 7D

Sts. read silently or aloud, Passive apparel

Ask sts. to mark imperative construction maintain

verb forms by underlining with modals well-adjusted
them and mark passive idle
constructions by circling ground (verb)

. them. adaptor

Have each student draw a electric shock
picture of a shop situation cluttered
where one or more rules ventilation
given in reading are not exhaust fumes
being followed. first-aid kit
Sts. look at each other's infection

pictures and state what is
wrong and give the appropriate
safety precaution,

E) Reading Signs (30 min.)

Sts. examine signs and Imperatives Safety Signs Reading 7E
labels in reading. and Labels Worksheet 7E
Discuss items using flammable

comprehension questions voitage

provided in reading. corrosive
Point to signs and give caution

examples of warnings which "horseplay"

workers might give each alert

other on the job (see poison

Worksheet 7E for examples). toxic
Sts. do oral exercise on

worksheet,

PN
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ACTIVITIES KEY LANGUAGE KEY VOCABULARY MATERIALS
F) Reading/Graphical Literacy (20-30 min.)
Ask pre-reading questions. fire Reading 7%
Sts. examine diagram, extinguisher Worksheet 7F
Assess general understanding "approved"
of the diagram format. extinguisher
Sts. complete worksheet, combustible
Review answers.,
G) Evaluation (30 min.)

Sts. take Quiz /.

Correct quizzes.

Review answers and review
true/false test-taking
strateaies (Appendix).

Quiz 7
{(True/false)
Quiz 7
Answer Key

)y
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LECTURE 7A
WORK SAFETY

Safety is a very important concept in any type of work that involves
working with tools or machinery. You might have heard the expression "safety
first." This means that whenever you work in a situation which could be
dangerous, you must always think about doing the job safely before you think
about anything else, Doing a job without thinking about safety can result in
an accident or a personal injury to you. Safety is really about preventing
accidents.

A lot of accidents can.be avoided by wearing the right clothing and
protective equipment. In the construction industry, for example, there are
several types of equipment which are important to know about and use.

The first piece of equipment which is worn by construction workers at the
worksite is a "hard hat" (refer to visual). A hard hat must be worn at all
times to protect the worker from falling objects. It also protects against g
heavy blow or a hit to the head. The hard hat is as important to the
construction worker as a football helmet is to a football player.

Next, construction workers have to protect their feet from heavy materials
which could fall and cause injury. Special work boots with s"eel toes are
designed for this purpose (refer to risual). Good, strong shoes protect against
heavy materials, and they aiso give the worker more support so that he or she
won't slip and fall.

Loud noises at the worksite can also be a hazard to workers' ears. In
many types of jobs the work can be very noisy, especially if you are working
around power tools. There are two main types of protective devices for the
ears: ear plugs and ear muffs (refer to visual). Ear plugs are usually made of
soft rubuer or plastic and they fit right into the ears. Ear muffs give each
better protection than ear plugs. They should always be worn when working with
a loud piece of equipment like a jack hammer, for example.

The next pictures you see show different types of eye protection. The
first one is a pair of safety glasses. The second one snows safety goggles.
They are important to wear whenever you are working with materials that could
fly up and hit you in the face. You should always wear goggles when sawing, for
example. The next picture shows a welding helmet, Of course welders wear this
type of helmet to protect their eyes and face from spattering hot metal and to
shield their eyes from the harmful rays of 1light.

For some jobs, you need to wear a mask which wil! protect your lungs
against dust or against poisonous gases. There are different types of masks,
depending on the job. I[f you are working in an area where the air is full of
dust, you should wear a dust mask. Other jobs reguire that you work with .
materials that give off ‘toxic, or poisonous, gases. For example, many types -t
glues and paints are very toxic. For these jobs a chemical mask must be worn,

The last picture shows a pair of heavy leather gloves. Gloves protect the
hands from sharp metal objects and from hot metal which can cause burns, 1t 1
aven a good idea to wear heavy gloves when handling rough wood.

Each type of job has different safety hazards, and so the type of equip-
ment which must be worn #i11 be determined by the job. Tha rules of safety must
be followed at all times to avoid accidents to you and your co-workers,
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WORKSHEET 7A

eMatcm‘ng Phrases

Use the information from the lecture to complete this matching exercise. Oraw a
line to connect the phrasz on the left with the pnrase on the rignt which correctly
completes the sentence.

A, You must wear a chemical mas ou should always wear goagles.

If you don't think about safet falling materials.

Many accidents can be avoided b it could result in an accident.

Work boots protect agains earing the right protective equipment.

Whenever you work around flyin o pravent breathing in toxic gases.

materials,

8. Goggles must be wor #hen working with loud equipment.

A chemical mask must be wor nen working in an area wnere objects
9 J

can fall.
Gloves must be wor when working around flying particles.
A hard hat must be worn when handling sharp or rcugh objects.

#hen using materials that give off
toxic gases.

Far muffs must be wor

O ‘ :.-)k)‘}




WORKSHEET 7B(1)

@struc’:ions/written Practice

Instructions such as safety precautions can be stated in either a "direct" or an
"indirect" way. For example:

1. Wear a hard hat! (direct)
2. A hard hat must be worn, (indirect)

Both sentences mean the same, but the firs: one has an imperative verb form “wear,®
and the second one has a passive verb form “must be worn,"

For each picture, write a "direct" instruction and an "indirect" instructicn.

1. Wean gloves!

LS
2 Cloves must be woan.

Wean work boozs!

@% >
4. Wonk beots must be wuan.
5. Weanr sadety glasses!

6. Saketu glasses mest be wora.

7. Weat a chemical mask!

i
()
) ‘

g A chemical mask mwst be woan,

% (\\\ 9. Wear earmuffs!

o0 10' Earvmudfs must be worn.




WORKSHEET 7B(2)

‘nstructions/f)ra] Practice

With a partner, practice the different ways of saying a safety precaution for eacn
picture and set of words given,

Example:
/]\ in areas where objects can fal .

1) Always wear a hard hat when working in areas where objects can fall.

1
i

2) You must wear a hard hat when working in arzas where objects can fall

3) Hard hats must He worn when working in areas where objects can fall.

.) around loud noises.

2) with sharp objects,
7) in a dust area,

N ,
4) & arcund toxi~ gases.

R
~ v 2, : :
5) FMD ararnd flying matarials.

‘:~_—{/\_)
——

5) C: b by welders “c protect igainst harmful 1ight

@ rays,
R
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WORKSHEET 7B(3)

‘ Instructions/Oral Practice

Do this exercise with a different partner. For each picture, practice making one
direct and one indirect statement which descr 2S wnat cculd happen 17 the piece
of protective equipment is not worn,

Example:
-a, If you don't wear safety goggles,
you could injure your eyes.
b. [f safety goggles ars not worn, the
eyes could be injured,

0.
Y




TEACHER'S NOTES 7C

‘l' Reading 7C is typical of instructions given for the use of a piece of equipment
or machinery. The writer intended to make the instructions simple, but they are
difficult to follow because they are not presented in a logical order.

Discuss this and other difficult aspects of the reading with the students. You may
want to focus on these questions:
1. Which steps do you have to take before you use the drill? (Ans.: 1,2,5,6)

2. Which steps are important while you are drilling? (Ans.: 7,8,9,10)

3. Which steps have to do with changing drill bits? (Ans: 3,4)
Note: DOrill bits are not shown in the picture!

4. Which steps are important in terms of safety considerations? {Ans.: 1-10!)

5. Why are the first three instructions in a box? (Ans.: Because they are
considered by the writer to be most important.)

Also, discuss grammatical patterns found in the instructions.
1. How many instructions are "direct" (imperatives)? (Ans.: 3,4,5,7,8,10)
2. How many are "indirect" (passives)? (Ans.: 1,2,6,9)

3. How is step No. 9 different? (Ans,: It is indirect, but not a passive
construction.)

4. How is step No. 8 different? (Ans.: [t is a conditional statement. You only
release the trigger in the middle of a job if the piece you are drilling gets
caught by the bit and begins to turn.)




READING 7C

PORTABLE DRILL

I TEACHER PERMISSION IS REQUIRED BEFORE USING THE POBRTABLE DRILL.
2. EYE PROTESTICN MUST EE WORN WHEN WORKING AROUND THE PORTABLE DRILL.

ISCONNECT THE POWER BEFORE CHANGING DRILL AIT3.

‘.1--. e R
Sreoenf .J‘_'-‘.Aﬂ‘.“\“n -

L (P9
N -
SR JC g IR eI on
vy T B T T T . B
cAi™ . ~h d = -4,_,'*’3.- =
>3 AN R T
; s et
. ; - by

# o oo y

Handle
Ciuck Koy 055
Trigger Switch ;
4 Aimave the chuck key immedlately afler usisg.
S Make sure the switch ls In che "off" position befare pluggiog the drill la.
©  All work places must be sscured.
7  Hold the drill firmly at all tmes,
F 1t the work i3 caught by the drill, release tle trigzer.
Do not v o stog 1t by hand
. “. Large drills should mra at slow speeds.
{0, Kaeep bhands, hair, loosa clotbiag, aod jewalry away (rom moving parts.
e
=9 nEGT CORY pJALADLE
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WORKSHEET 7C

°Restatin9_ Instructions

The reading contains 10 instructions for using the portable arill,

Below are the same instructions again, but they are given ‘n different words and a
different order. Find the instruction from the reading and the one beiow which
mean the same, and write the number in front of the letter.

7 a. Always hold the drill tightly.
4 b, After you use the chuck key, take it off the cnuck.
| . You must ask your instructor before you use this too!

5 d. The trigger switch must be OFF before you plug the drill in.

9 e, 1f you are using a large drill bit, drill slawly.
I §£. You must wear safety glasses or goggles when you use the drill.
5 g. Always unplug the cord before you change irill bits.
10 h. Be careful not to touch any part of your Jody or clothing to the
turning drill bit,
g . -
_i. If the piece you are drilling begins to move, stop drilling.
6

j. Hold down tightly the piece you are drilling.

oo
o
(o)




READING 7D

SHOP_TOOL SAFETY RULES

USE RIGHT TOOL. Don't force small tools to do the job of a heavy-duty tool.
Otherwise you could break the tool or cause injury to yourself.

USE SAFETY EQUIPMENT with many tools. Always wear glasses or goggles when
there is a danger of flying particles., A dust mask should be used if a cutting
operation is dusty.

WEAR PROPER APPAREL. Don't wear loose clothing or jewelry because it can get
caught in moving parts.

KEEP CHILDREN AWAY. A1l shop visitors should be kept a safe distance from the
work area.

MAINTAIN TOOLS WITH CARE. Keep tools sharp or well-adjusted, and clean them
periodically. Be sure handles are securely fastened.

STORE IDLE TCOLS. When not in use, tools should be stored--out of the way.
Disconnect all power tools when not in use.

GROUND ALL POWER TOOLS. Use a three-pronged plug or an adaptor with wire
attached ©o a known ground to prevent electric shock.

KEEP WORK AREA CLEAN. JCluttered areas and work benches invite accidents.

HAVE GOOD LIGHTING AND VENTILATION. B8e sure bench areas a e well-1it and that
all exhaust fumes are drawn out of the shop.

KEEP A FIRST-AID KIT HANDY. All minor injuries should be treated at once to
prevent infection.

o0
o
-~




READING 78

SAFETY SIGNS AND LABELS

Below are signs and iabels wnich you might see when working with dangerous
materials or equipment. Discuss them with your instructor.

N /\\ — /\\\
/ ? N -—é % HiGH CORROSINE>
) FLW%‘;SLE LAsu"uuB GAS VOLTAGE
(1) (4 o

CAUTIONI

Do not take internalty, )
Closa containsr after each usa,

KEEP OUT OF REACH CF CHILOREN

L7

COMPRESSED
GA3

DANGER. .

FLAMMABLE MIXTUME,
DO NOT USE NEAR FIRE QR FLAME.

(10
LEAYE
"HORSEPLAY*
70 CAUTION
@ HORSES! Dangeroris Machine
Keep Alers.
(i1) 15]

1. Which of the items pictured ars signs?

Which ones are labels?
2. Which would you expect to see around materials which can burn or sxplode?

3. Which would you expect to see around dangernus chemicals?
4, Which sign has to do with electiicity?
@. Which sign warns you not to play ar.und in a work area?
6. Which signs are so neneral that you could expect to see them in any shopn?

. SN .
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WORKSHEET 7t

ewarnings

When you are working around dangerous equipment, you sometimes must warn your
co-worker or fellow student of a danger. In this exercise you will practice giving
warnings.

Do this exercise with a partner. Point to one of the signs or labels in Reading

7E. Your partner must give an appropriate warning to you. Take turns pointing and
giving warnings to each other,

Example: Student A: (Points to Sign #1.)
Student B: “Look out! It could start on fire!"
Below are more sample warnings:
Look out! It could explode!

® Watch out! VYou could get shocked!

Put out‘that cigarette!

Pay attention! If you don't, you could injure your hand!
Don't breathe this stuff!

Be careful! Don't get it on your hands!

You've cut your finger. Go get the first aid kit!

Stop playing around in the shop!




READING 7F

KIND OF FIRE APPROVED TYPE OF EXTINGUISHER
MATCH UP PROPER EXTINGUISHER WITH CLASS OF FIRE SKOWN AT LEFT
, Important! Using the wrong type extinguisher for the ciass of filw may be dangerous.
OECIDE THE +« -THEN FOAM CARBON | SODA PUMP GAS MULTH ORDINARY
CLASS OF FIRE | CHECK THE Solution of | DIOXIDE | ACID TANK CARTRIDGE{ PURPOSE |DRY
YOU ARE COLUMNS TO || Aluminum Carbon Bicarbonate | Plain Water |Water DRY _ CHEMICAL
FIGHTING... | THE RIGHT OF || sar'*'® | JloxideGas | of Sada Expeiled by | CHEMICAL:
THAT CLASS Bicarbonate | Prassure Syiphure Dioxide Gas
of Soda Acid

CLASS A RRES

Use Theie

Extinquishers

QROINARY

CRR * Wood
Losy)
) /"{l &y, ¢ Paper

&IV S50 .« Cloth, Etc.

COMBUSTIBLES A A A '
E

CLASS B FIRES

Use These

Extinguishers
FLAMMABLE
LIQUIDS,

GREASE
* Gasoline

E
* Paints - :
©

—4

El P

¢ Qils, Etc.

CLASS C FIRES
Use These
Extinquishers
ELECTRICAL
EQUIPMENT
¢ Motors
+ Switches, Elc.

G

Source: Developing Shop Safety Skills, American Association for Vocational
Instructional Materials.
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WORKSHEET 7F

10.

11.

12.

Reading Comprehension

There are three main classes of fires.

A class C fire involves electricity.

Wood, paper and cloth are ordinary combustibles.

A foam type extinguisher can be used on a class A fire.

A pump tank water extinguisher can be used on a class B fire.
Five types of extinguishers can be used on a class B fire.
Most types of extinguishers can be used on electrical fires.
A1l types of extinguishers can be used on class A fires.
Burning switches can be extinguished with a foam extinguisher.

Bicarbonate of soda mixed with sulphuric acid can be used to
extinguish burning gasoline.

There is one type of extinguisher which can be used on all thre«
kinds of fires.

There are only two types of extinguishers approved for class C
fires.

There is no extinguisher approved only for a class C fire.
Using the wrong type of extinguisher is never dangerous.

If you only have one fire extinguisher, the best one to have
is probably the multi-purpose dry chemical variety.

201

Using the information from the diagram, circle T for true or F for false for each
of the following statements.

N,




Circle T for true or F for false for each of the following statements.

1.

10.

A lot of accidents can be avoided by wearing the right clothing
and protective equipment.

Ear plugs or ear muffs should be worn when working with loud
equipment.

Work boots protect against toxic gases.

I[f safety glasses or goggles are not worn around flying particles,

the eyes could be injured.
You should disconnect a power tool when it is not being used.

A1l injuries should be treated within 48 hours to prevent
infection.

Flammable materials should be used around fire or flame.
"Horseplay" is dangerous because animals could be injured.
Using the wrong type of extinguisher is never dangerous.

If you have only one fire extinguisher, the best one to have
is probably the multi-purpose dry chemical variety.

')
W
DO

QuIiz 7




QuIiz 7

ANSWER KEY

Circle T for true or F for false for each of the following statements.

10.

A lot of accidents can be avoided by wearing the right clothing (j:>
and protective equipment.

Ear plugs or ear muffs should be worn when working with Toud éf)
equipment.

Work boots protect against toxic gases. T

If safety glasses or goggles are not worn around flying particles, @
the eyes could be injured.

You should disconnect a power tool when it is not being used. D

ATl injuries should be treated within 48 hours to prevent T
infection. . .
(They should be treated {mmediately.)

Flammable materials should be used around fire or flame. T
"Horseplay" is dangerous because animals could be injured. T
Using the wrong type of extinguisher is never dangerous. T
If you have only one fire extinguisher, the best one to have Ci)

is probably the multi-purpose dry chemical variety,

‘ -
w
o




TEACHER'S ACTIVITY GUIDE

ﬂ UNIT EIGHT: SEQUENTIAL INSTRUCTIONS

TOPICS: Assembly, repair and mai~tenance procedures

SKILL OBJECTIVES: Comprehend and describe sieps in a procedure
Report on work completed or in progress
Recognize formal vs. informal vocabulary
Read instructional texts and use a glossary
Take open-book, short answer tests

ACTIVITIES KEY LANGUAGE KEY VOCABULARY MATERIALS

Introduction

Ask sts. about their
experiences with following
technical instructions,
e.g., reading assembly
instructions.

Ask, "Have you ever had to
read manufacturer's instruc-
tions? What was difficult
about them?"

State learning objectives
for Unit Eight.

A) Listening: Lectur~ (60 min,)

Give lecture, stopping to Imperatives woodworking Lecture BA
answer questions during Conditionals veneer, stain Visual 8A
the lecture; sts. take notes. Formal vs. power Saw Worksheet B8A(1)
Ask for volunteers who can informal angle guide Worksheet 8A(2)
restate the instructions vocabulary protractor
given in the lecture. Adverbs of divider
Repeat the lecture if sequence apply

appropriate.
Sts. complete worksheets.
Review worksheets.

B8) Oral Presentations (Time will vary)

Refer to Worksheet 8B for “Imperatives Oral Worksheet 8B
conducting this activity. Adverbs of Instructions

Discuss the assignment on the sequence Assembly and

worksheet with sts. Repair Materials

As each st. gives an oral
presentation, have other
sts. take notes.

Following each presentation,
have sts. ask the presenter
questions.

Finally, ask 2-3 comprehension
questions and have sts.
either respond orally or
submit answers in writing.

- 157 -
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ACTIVITIES

KEY LANGUAGE

KEY VOCABULARY MATERIALS

Reading (60 min.)

Refer to Teacher™s Notes 8C.

Introduce reading topic.

Ask pre-reading questions.

Sts. read silently.

Sts. ask questions; assess
and facilitate
comprehension.

Discuss feature of "article
deletion" (Notes 8C).

Sts. complete worksheets;
discuss grammar as
necessary.

Passives
Adverbial
clauses : th
gerunds
Present
perfect
Article
deletion

soldering
molten
adhesion
bond
fitting
join
joint
assemble/ly
tube

flux
torch
mallet

Reading 8C
Worksheet 8C{1)
Worksheet 8C(2)

D) Reading/Graphical Literacy
(45 min,)
Ask pre-reading questions. Must/have to Maintenance Reading 8D
Sts. read and examine chart Prepositions Procedures Worksheet 8D(1)
silently. of time scheduled Worksheet 80(2)
Assess general comprehension. "to have some-  service
Sts. complete Worksheet 8D(1). thing done" interval
Review answers. warranty
Sts. do oral activity on replace
Worksheet 8D(2); discuss lubricate
@ grammar as needed. adjust
E) Reading (40-60 min.) Imperatives Electric Teacher's
Refer to Teacher's Notes 3E. Gerunds Portable Saw Notes 8E
Ask pre-reading questions. Passive con- Sawing Reading 8E
Sts. read silently or aloud. structions Applications
Assess general comprehension. with Safety Pre-
Sts. read 2nd time. modals cautions and
Conduct post-reading Procedures
activities.
F) Reading/Discussion
(Time will vary)
In advance, ask sts. to bring Teacher's
to class instructions which Activity
describe a procedure. Guide 8F
Refer to Teacher's Activity 8F Instructions
for information on conducting brought to

this activity.

class by sts.,

oD
o

Wt

Teacher's Notes 8C




ACTIVITIES

KEY LANGUAGE

KEY VOCABULARY MATERIALS

G)

Evaluation (30 min.)

[nform sts. in advance

that quiz will be "open-
book" and discuss open-
book test strategies

(See Appendix).
Sts. take quiz, using notes
and unit materials.
Review answers and test-
taking strategies.

Quiz 8

(Open book,
short answer)
Quiz 8

Answer Key




LECTURE 8A
BUILDING A GEOMETRIC BOTTLE RACK

Today I would like to talk about a little woodworking project. I would like
to tell you how to make a simple geometric rack. Most people use the rack for
storing bottles of wine, but you could use it to store any kind of bottles or
cylindrical objects. Take a look at the diagram. As you can see, only a few
materials and some basic tools wilil be needed for building the rack.

These are the materials you'll need:

8 feet of 1 by 12 pine wood or any other light wood--in other words, one 8
foot board which is 1" thick and 12" wide

20 finishing nails, size 4d--4d naiis are 1 1/2" long

yellow carpenter's glue

veneer or stain

paintbrush

Now, you'll need some basic tools. You'll need a saw--either a handsaw or a
portable electric powersaw. If you use a power saw, you'll need an angle guide
for cutting angles. If you use a handsaw, you won't need an angle guide for
cutting, of course, but you'll need some way of measuring and marking angles
before you saw. A protractor can be used for this. The only other tool you'll
need is a hammer,

So, do you understand what materials and tools you'll need for the job? Any
questions? (Pause ...answer any questions.)

0.K., this 35 what you do. First, you measure the board and mark it to the
Tengths shown in the picture (refer to visual). You can see that you need two
pieces 21 5/8" long, two pieces 9" long and two pieces 13 1/2" long. Next, you
saw the boards. Now, the pieces that are 13 1/2" long are the dividers that go
into the middle of the rack, and you'll have to cut both ends of each divider at
a 45° angle. If you're using a power saw, use your angle guide on the saw to do
this. If you're using a hand saw, you'll need to mark the 45° angles in pencil
before you saw. Do this by using a protractor, some kind of straight-edge (such
as a ruler) and a pencil,

Now, when you have all your pieces sawed, all you have to do is put them
together! Your long pieces are the top and bottom of the rack and the short
pieces are the sides. Put yellow glue on the surfaces to be nailed. Nail the
pieces together to form a box, just like in the diagram. Use a total of 12 nails
for this., Then glue the ends of the dividers and nail them into the box. You'll
be using 4 nails for each divider.

Remove any glue which may have squeezed out. The best way to do this is by
wiping it off with a wet rag. Now let the glue dry overnight,

The last thing you'll do is finish the rack. Apply some kind of veneer or
stain to the rack, using a brush. Let it dry overnight again.

Any questions? (pause...answer any questions) Well--it's a simple project,
and it will really turn out nicely if you put it together according to these
instructions.

A
<o)
=t




VISUAL 8A

Geometric Rack

4d finishing nail

;V - 132" long
IR~ ‘

-

{

AN
~~1x12s

rom Basic Woodworking, copyright ¢1986, Lane Publishing Company, Menlo Park, CA
4025.
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WORKSHEET 8A(1)

@ Steps in a Procedure

Put the steps for making the geometric rack in the correct order. Number them
1-11, )

Measure, mark, and saw 45° angles on both ends of each divider,
Saw the board into 6 pieces.

Glue the dividers and nail them into the rack and nail them, using 8 nails.
Put glue on the surfaces of the boards which form the outside of the rack.
Let the finished rack dry overnight.

Lo

SR

\.
-—

-|

Wipe off extra glue.

Let the glia dry.

Get all! the materials and tools you need for the project.

Measure the board and mark it for the correct lengths of the pieces you

O

|-

need.
10 Brush the rack with veneer or stain.
‘ﬁb 6 Nail the top, bottom, and sides together using 12 finishing nails.




WORKSHEET 8A(2)

Written vs. Spoken Instructions

‘Ib Written instructions are more formal than spoken instructions, but they often
have exactly the same meaning.

Practice making formal written instructions.

Example: Spoken "Get all the materials you need for the project.®

Written Obtain the necessary materials for the project.

Substitute one of the words below

in the blank to make a formal written instruction out of the informal instruction

given:
obtain allow...to fasten : apply
harden insert remove finish
exXcess proper

First, get the required materials and tools.
First, obtain the required materials and tools.

Then, measure the board and mark it for the correct lengths of the
pieces you need.

Then, measure the board and mark it for the pAoper lengths of the
pieces you need.

After sawing, put glue on the surfaces to be nailed.

After sawing, apply glue to the surfaces to be nailed.

Next, attach the top and bottom pieces to the sides, using 4d fin.
Next, fasten  the top and bottom pieces to the sides, using 4d fin.
Put the dividers into the rack and nail them.

Inset  the dividers into the rack and nail them.

Take off any extra glue which may have squeezed out.
Remove  any excess glue which may have squeezed out.
Allow the qlue to dry overnight.

Allow the glue to handen overnight.

The next day, brush the rack with veneer or stain,
The next day, f§4ndish the rack with veneer or stain.
Let the rack dry overnight.

Allow the rack tv  dry overnight.

309
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WORKSHEET 88

@ Oral Presentations

A. Prepare a short (under 5 minutes) oral presentation on how to perform a simple
assembly, repair, or maintenance procedure of your choice. Give the presenta-
tion to your classmates. Imagine that your audience does not know how to
perform the procedure you will describe. 7ell them directly and clearly what
they must do in order to perform the procedure.

Each presentation should include:
1) Introduction of the topic,
2) Materials needed for the procedure,
3) Steps in the procedure,
4) Any important safety precautions.

Here are some sample topics:

- changing the oil in-a car
@ - defrosting a refrigerator

- making a model airplane
- installing « smoke alarm
- changing a bag in a vacuum cleaner,
- playing a video cassette in a V(R
- cleaning a record album
- preparing a simple food dish (e.g., peanut butter and jelly sandwich)

8. During your presentation, the students in the audience will take notes on the

procedure. Following your presentation, they may ask you guestions about any
part of the procedure that they did not understand.
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TEACHER'S NOTES 8C

l “ Preparation for Reading 8C

Discuss want soldering is and its application before you ask students to read
Reading 8C.

Solder is a mixture of tin and lead. Soldering is. a process whereby solder is
melted and used to join two pieces of metal. In plumbing, soldering is used to
install and repair water pipes and drains. 1In refrigeration work, soldering can be
used to join either two pieces of copper tubing or a piece of copper tubing to a
"fitting." A fitting is a piece which connects two pieces of tubing, and is usually
made of brass. A "“T" fitting is shown in %the pictures in the reading.

In the type of soldering shown in the reading, the pieces which will be soldered are
heated using a torch. The solder itself is not heated by the torch. When the

solder is touched to the hot metal, it melts and flows around the joint.

Discussion of article deletion

After the students have read the reading and you have insured their comprehension by
discussing it with them, point out that Steps 1-8 in the reading are missing many
definite and indefinite articles. Ask students if they had noticed. Explain that

omitting articles is very common in technical writing, especially in procedures.

In Step 1, for example, a grammatically correct sentence would read, "Select and cut
the tube to the (proper) length".

Point out several examples of missing articles in Steps 1-8 and ask students if they
can identify additional ones.

You will also notice that in this reading the feature of "article deletion" is not

consistent. Sometimes the articles are provided, but usually they are not.
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READING 8C
@ SOFT SOLDERING

Soldering is a method of joining or bonding two pieces of metal together.
This is done by melting and flowing another metal or combination of metals with a
lower melting temperature between the other two pieces. In soft soldering, the
solder is usually made of 50% lead and 50% tin. In air conditioning and
refrigeration servicing, the student will often need to join a repair tubing and
other metals by this method. Often two piz2ces of tubing are joined together by
means of a fitting. Whenever a connection is made using the soldering method,
the resulting joint is called a sweat joint.

Below is the step-by-step procedure for making a sweat joint.

Step 1 Step 2

Select and cut tube to Remove burr with file.

proper length.

~Step 3 Step 4
Clean ends of tubing Clean inside of fitting with
thoroughly with sandpaper. clean wire brush or sandcloth.

V)

Reading adapted from the Project BEST Lab Manual, ®roject 8EST, Oakton Community
College, Des Plaines, IL, 1986. ‘

O
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% Step 5

Apply flux to outside of
tube on one end, leaving
1/16" with no flux.

N

Step 7

Apply heat with torch to
the assembly.

-t

”
-
-

READING 8C(p.2)

Step 6

Insert tubing into fitting.

@

Step 8

Remove flame and touch
solder to the joint, feeding
it around the jcint.

GLOSSARY

burr - rough edge

flux - sticky material used when soldering joints
joint - connection between two pieces; the place where pieces have been joined

sweat joint - soldered joint
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WORKSHEET 8C(1)

Steps in a Procedure

A. Put the steps for soldaring copper tubing in the correct order. Number them
1-10.

10 Solder is fed to the joint.
3  The outside ends of the tube are cleaned.
The tube is cut to the correct length.

P

5 Flux is applied to the tube.

2 Using a file, the burr is removed.

7 Heat is applied with a torch.

4 The tube and the fitting are assembled.

4 The inside of the fitting is cleaned.

¢ The flame is removed.

9 The solder is melted by touching it to the hot metal.

B. Instructions can be given in an indirect form, using gerunds and passive
verb constructions.

Example: After cutting the tube, the burr must be removed.

The same instruction can also be given in a direct form using imperative
verbs.

e Example: After you cut the tube, remove the burr.

For each of the instructions written below in an indirect form, write a
sentence in the direct form.

1. Before cleaning the tubing, the burr must be removed.

Before you clean the tubing, nemove the bur.

2. Before applying flux, the tube must be cleaned.

Before you apply gLux, clean the tuge.

3. Before assembling the parts, flux must be applied.

Before you assemble the parts, apply the fLux.

4. After heating the fitting, the torch is removed.
Aften you heat the §4tting, remove the Zorch,

5. After removing the torch, *he solder is fed around the joint.

‘ Aften you remove the tonch, feed the sofder around the joint.




WORKSHEET 8C(2)
Reporting on Progress

Gibwith a partner, practice asking and reporting about progress on a specific job.
Several different kinds of jobs and the three steps involved are given below.
Your partner will ask about your progress, and you will report that you've
finished the first two steps and still have to do the third step. Take turns
asking and reporting.

Example: Preparing a tube for soldering
1) cut the tube. 2) Remove the burr., 3) Clean the tube.

Student A: How's it going?
Student B: Well, I've cut the tube and removed the burr, but I
still have to clean it.

A. Soldering
1) Apply flux to the tube. 2) Heat the tube. 3) Apply solder to the

tube.

6 B. Cutting a board
1) Measure the board. 2) Mark the correct length. 3) Saw it.

C. Finishing a surface

1) Sand the surface. 2) Apply a coat of paint. 3) Let it dry.

D. Repairing a car body

1) Fi11 the holes with bonding compound. 2) Apply primer paint.
3) Apply final coat of primer paint.

E. Tuning up a car
1) Change the spark plugs. 2) Check the distributor. 3, Set the timing.

Now, repeat the exercise. This time report that you have completed the first step
but haven't completed the last two steps.

Example: Student A: How are you coming along?
‘ Student B: I've cut the tube, but I haven't removed the burr or
cleaned the tube yet.
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READING 80

This is a service maintenance chart found in the owner's guide of an American car
made in the 1970's. The chart tells you which procedures must be done in order to
keep the car in good running condition. It also tells you how often each
procedure must be done.

REQUIRED MAINTENANCE SERVICES

These services are not covered by the warranty, and you will be charged for the
labor, parts, and lubricants used.

MAINTENANCE OPERATION SERVICE INTERVAL

Number of months or thousands of miles, whichever comes first.

(E) Change engine oil (1)

(E) Replace oil filter (1)

(E) Lubricate and check exhaust control valve for free operation (if to equipped)
e (E) Replace fuel system filter

(E) Check carburetor air cleaner element (2) : X X
(E) Replace carburetor air cleaner element (2) '
(E) Adjust idle fuel mixture

(E) Adjust fast idle speed

(E) Adjust curb idle speed and TSP off-speed

(E) Check the carburetor throttle, choke and delay valve, and air valve —
adjust or replace as required

(E) Replace crankcase-erhission filter in air cleaner (2)
(E) Torque intake manifold boits X

(E) Inspact fuel vapor emission system (hose, vapor lines, and “uel filler cap) ~
replace as required

(E) Repiace PCV valve <

12]18| 24 |30 (36|42 )48
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(E) Item of Emission Control System
(1) Under normal driving conditions.
(2) More often if operated in severe dust conditions.
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WORKSHEET 8D(1)

@ Reading Comprehension

Using the information in %eading 8D, fill in the blanks with the current word(s).

1.

10.

The chart gives a list of the requined maintenance services.

The services are not covered by the  watanty , so the owner of the

car has to pay for them.

The service interval numbers 6, 12, 18, etc. represent the number of months
or thousands 04 miLes , whichever comes first.

The chart shows the service procedures for 6,000 through 48 000 miles.

The symbol (E) in front of each procedure means that it has to do with the

emmisLOn  control system of the car.

According to the chart, you must change engine oil every & months or every

6,000 miles, whichever comes first.

The symbol (1) after the first procedure means that the service interval is

correct when you drive under nounal conditicns.
You must replace the oil filter every  second  time you change the oil.
One thing you must do at 12 months or 12,000 mile: is check the

carburetor air cleaner element.

Une thing you must do at 24 months or 24,000 miles is  adjust the idle

fuel mixture.
At 48 months or 48,000 miles, there are 6 scheduled procedures.

The greatest number of scheduled procedures must be done at 24 months or
24,000 miles.
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WORKSHEET 80(2)

@rocedures/Ora] Practice

With a partner, practice asking about and telling when (or how often) the service
procedures in Reading 8D must be performed. Choose a procedure and ask you partner
about it. Take turns asking and responding until each person has asked five
questions and given five responses.

Example 1: Student A: How often do . have to change the engine 0il?
Student B: You have to crange it every 6 months or 6,000 miles.

Example 2: Student A: When do I have to adjust the fast idle speed?
Student B: VYou have to adjust it at 6 months or 6,000 miles and at
24 months or 24,000 miles.

When you are finished, repeat the exercise but make one change in how you ask the
questions and how you answer them., Most people who own cars do not perform the

‘iiérvice procedures themselves. Rather, they have them performed by a mechanic.
he expression “to have something cone" shows that you will let another person do

the work for you. Now, repeat the exercise, but use this expression.

Example: Student A: How often do I have to have the engine o0il changed?
Student B: VYou have to have it changed every 6 months or 6,000 miles.




TEACHER'S NOTES 8E
Notes on Reading 8E

Reading 8E, taken from a vocational textbook on woodworking, was selected because
it contains so many of the language features emphasized in Units 1-8 of this
curriculum, including:

- definition

- function

- physical description

- safety considerations

- instructions for using a piece of equipment
- references to visuals

Use the reading to summarize and reinforce what students have learned thus far in
the course. Any number of reading and post-reading activities can be done,
depending on the time available. Here are some suggested activities:

1.a. During first reading, students mark unfamiliar vocabulary words.
b. Following reading, students discuss which of the words they marked were
explained or made clear further along in the reading either through text, a
visual, or from the entries in the glossary.

2. Students give short written responses to the discussion topic questions.

3. Students identify the sentences in the reading that:
Give a definition

Describe a function

Give a physical description

Give safety precautions

Give instructions for operating

Refer to visuals

- 0O O

4, Using the information from the reading, students practice giving a
definition for the tool and describing the tool's function and physical
characteristics.

5. Students' categorize safety precautions in two groups: 1) those which
apply to all power tools, and 2) those which are specific to using this
tool.

6. Students discuss which of the instructions for use must be carried out for

every cut and which do not. (Ans.: Instructions 1, 5, 6 and 7 must be
performed for every cut. Instructions 2, 3, and 4 only apply when the saw
blade has to be adjusted or changed.)

Ask students why instruction 4 follows instruction 3.
(Ans.: During adjustments, the saw must be unplugged).

310




HRou e SRl T

R SR e YRS

The portable electric handsaw (Fig. 41-1)
is used for crosscuding, ripping, beveling,
and rabbeting and for cutting grooves, da-
does. and miters. lts great advantage is
that since it is portable, it can be taken
directly to a werk area.

This tool. fitted with the right blades or
abrasive disks. can be used for cutting
many materials. It can cut ceramics, slate,
marble. tile. ncnferrous metals, corrugated
galvanized sheets, and almost any other
kind of building material. Woodcutting
blades range in size from 4 to 12 in. (102
to 305 mm). ~"he most popular blade is 6
to 8 in. (152 t> 203 mm) in diameter. The
combination :aw blade is the kind most
commonly usz2d for all-purpose sawing.

The saws .re light in weight, ranging
from 6 to 12 .5 (2.7 to 5.4 kg). Practically
ail of them have safety guards. Some have
a special clutch arrangement to eliminate
kickback. A ripping guide (Fig. 41-1) is a
regular attachment and should always be
used in rpping.

READING 8E

Top Handle

Angle
Quadrant

Retractable
Guard

Rip Fence ™
Slack and Decxer Company

Fig. 41-1. A portable electric handsaw.

Fig. 41-2. Artaching the right blade. Note that
the operator holds a finger on the button, which
locks the mechanism while the saw blade is
being tightened.

1. Always get your instructor's per-
mission to use the portable electric
handsaw.

Reading courtesy of McGraw-Hill Book Company, Webster Division, from
General Woodworking, c1982, by C. Groneman. A1l rights reserved.
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2. Take the plug out of the electric
power outlet when you are not using the
tool.

3. Check to see that the electrical
connection is grounded.

4. Make sure the blade is sharp. A
dull blade may cause the saw to stall.

5. Keep the retractable safety guard
operating freely. Use it at all times.

6. Always hold the electric saw
firmly.

7. Use a guide in ripping.

8. Let the blade come to full speed
before starting a cut.

9. Protect your clothing from the
blade.

10. Do not try to make adjustrrents
while the saw is working.

11. Always wear appropriate eye
protection.

Sy pch } X -
LIRS N A i

1. Lay out or mark the board to be cut.
2. Make sure the right blade is attached
to the saw (Fig. 41-2).

3. Adjust the blade to the correct depth.
The teeth of the blade should extend
about Y2 in. (13 mm) below the board
being cut.

4. Plug the cord into an electric outlet.
5. Put the front of the base plate on the
edge or end of the board. Line up the
blade with the cutting line. Be careful not
to let the teeth touch the board.

6. Press the trigger switch. Let the motor
run freely a few seconds before you start
to cut. Note that the teeth cut upward into
the board (Fig. 41-3).

7. Guide the saw slowly but steadily on
the waste side of the marked line (Fig. 41~
4), or use the guide if you are ripping (Fig.

READING 8E(p.2)

A
!
S
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Fig. 41-3. The teeth of a portanle electric hand-
saw cut upward.

Fig. 41—4. Crosscutting with the portable elec-
tric handsaw.

41-5). If the saw stalis. do not release the
trigger switch. Back the saw up a little.
This will let the blade regain full speed.

Crosscutting generally does not require
a guide: ripping does (Fig. 41-5). Bevels
(slanted edges) can be cut by regulating
the bevel adjustment and by using angle
quides (Fig. 41-6).

1. What is the great advantage of the
portable electric handsaw?

Reading courtesy of McGraw-Hill Book Company, Webster Division, from
General Woodworking, c1982, by C. Groneman. A1l rights reservad,
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guide.

Fig. 41—6. Cutting a compound beve! with the
aid of an adjustable angle guide.

2. What blade is most commonly used
on the portable electric handsaw?

3. What artachment should you use
when ripping with the portable electric
handsaw?

4. In which direction do the teeth on
a handsaw blade cut?

5. What do you do if the portable elec-
tric handsaw stalls?

READING 8E(p.3)

(Below are a few words found. in the
glossary of the book General Wood-
working.)

GLOSSARY

Many of the words used in General Wood-
working, and listed in this glossary, have
several meanings. The definidons given
here will help you understand the techni-
cal use of these words in the field of wood-
working.

bevel A slanted edge.

combination blade A circular saw blace
with a combination of ripsaw and crosscut-
saw teeth; operates on a power-dnven saw
frame.

crosscut To saw against the grain.

crosscut saw A saw for cutting across the

dado (noun) A groove cu: in a board: usu-
ally part of a dado joint.

grain The size and arrangement of the :zelis
and pores of a tree. The three main kincs
of wood gran are fine. medum. and
coarse.

miter joint A joint made by fastening to-
gether two pieces of wood whose ends have
been cut at an angle.

rabbet (noun) A groove cut on the edez o.
face of a board. especiaily as part of a rab-
bet joint.

rabbet (verb) To cut a rabbet in a board: to
join two edges in a rabbet joint

rabbet joint A joint made by fastening two
rabbeted pieces together.

rip To saw or split lumber with the grain.

Reading courtesy of McGraw-Hill 300k Company, Webster Division, from
General Woodworking, c1982, by C. Groneman. All rights reserved.
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TEACHER'S ACTIVITY GUIDE 8F

Discussion of Technical Instructions

1. Ask students to bring a set of instructions of their choice to class which
describe how to perform an assembly, repair, or maintenance procedure.
Instructions which are not too long, describe a relatively simple procedure
and have illustrations are best. An example might be instructions which tell
the user how to assemble the parts of a new product.

2. Select one or two of the samples which students have brought in and make
copies for each student.

3. As a class, read and discuss the instructions. Analyze the items that ma‘e
the instructions unclear or difficult to understand.

4, As a class, "rewrite" the instructions to make them more straightforward.
You can either rewrite the instructions on the board or have students make
selected changes to their copies. Items to look for and change include:

a. Steps presented in an illogical order.

b. Highly technical expressions (including nouns, adjectives, verbs, and
idiomatic expressions) that can be simplified.

‘ﬁi c. Passive constructions that can be expressed in the active voice.
d. Unclear or missing transitions between steps.
e. Article deletions which cause ambigquity.

f. Any other features which may cause confusion or pres»nt linguistic
barriers to understanding.
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QulIz 8

Q This is an "open book" quiz. Use the Unit 8 readings, worksheets and your notes to
help you answer the following questions.

What tools do you need to make the simple wooden geometric rack discussed in
class?

What kind of nails are required for making the rack?

What does the term "joint" mean?

Give an example of something you could use to clean a piece of tubing before
you solder it.

10.

What happens to solder when it is touched to hot metal?

What does "apply" mean in technical instructions?

In soft soldering, what is the solder usually made of?

Refer to the chart on "Required Maintenance Services" in Reading 8D. What do
the numbers 6, 12, 18, etc. represent?

Refer again to the chart in Reading 8D. When do the intake manifold bolts
have to be torqued?

What is the great advantage of a portable electric handsaw?




QuIzZ 8
ANSWER KEY

This is an "open book' quiz. Use the Unit 8 readings, worksheets and your notes to
help you answer the following questions.

1. What tools do you need to make the simple wooden geometric rack discussed in
class?

You need a saw and a hammer.

2. What kind of nails are required for making the rack?
4d finishing nails

3. What does the term "joint" mean?
The connection between two pieces. (GLossary, READING 3C)

4. Give an example of something you could use to clean a piece of tubing before
you solder it.

Sandpapen.

5. What happens to solder when it is touched to hot metal?
1L melts.

6. What does "apply"™ mean in technical instructions?

To "put on”". (WORKSHEET §A(2))

7. In soft soldering, what is the solder usually made of?

50% Lead and 50% tin

8. Refer to the chart on "Required Maintenance Services" in Reading 80. What do
the numbers 6, 12, 18, etc. represent?

Months on thousands of mifes, whichevern comes §inst.

9. Refer again to the chart in Reading 8D. When do the intake manifold bolts
have to be torqued?

At 18 months on 18,000 miles.

10. What is the great advantage of a portable electric handsaw?

1t can be taken directly to the work anrea.
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APPENDIX

TEST-TAKING STRATEGIES

One aim of the VITT Curriculum is to familiarize students with the types of
tests they may encounter in vocational programs. Most vocational instructors give
either tests which are standardized and only require students to circle or check
answers, e.g. multiple choice and true/false, or they give tests which they can
construct quickly, e.g. short answer tests. Instructors prefer to give tests
which can be graded quickly, and thus rarely do they give tests that require
long written answers. The quizzes in this curriculum are representative of the
types of tests most often found in vocational programs.

In order to perform well on tests, it is important that students learn about
and apply test-taking strategies. Both general test-taking strategies and
strategies relating to taking specific types of tests are included in this
appendix. They are intended to serve as the basis for study and class discussion
both before and after students take each of the VITT gquizzes.

GENERAL STRATEGIES

Preparing for Tests

1. Try to find out what kind of test will be given. If you know what kind of
test to expect, you can prepare by asking yourself practice questions like
the ones which might be on the test.

2. Begin preparing for the test as soon as possible. Remember that studying often
for short periods is more effective than studying for long hours at one time.

- 190 -
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10.
11.

12.

When you prepare for a test, think of the task positively! It is the best
opportunity to really learn the material for future application. 4. Ask the
instructor which concepts and topics are most important to study.

Instructors will usually give you this information, although they will not
tell you the exact questions on the test.

Look at all your notes and readings and organize the information into logical
units, such as main topics.

Make a study plan by writing down the main topics and adding the most
important points to concentrate on.

Read all lecture notes, notes from readings, and review important exercises
you have done.

Make a new set of study notes which contain the most important information.
Practive writing difficult words and their definitions.

Review your notes on several different days.

Test your memory of important facts by looking away from your notes and
asking yourself questions.

If it's difficult for you to study alone, form a study group. Discussing the
subject matter with other students helps the memory. However, you should
know the basic facts before you study with other people. This is important
for two reasons: 1) so that you can contribute your knowledge to the study
session, and 2) so that you can recognize incorrect statements when your
study partners make them.

Before the Test

N
.

Get a good night's sleep before the test. Being well rested makes it easier
to remember what you have learned and studied.

Relax. Being too nervous makes it difficult to recall information you know.
Don't study anything new the day of the test--this will only make you nervous.
Eat a light meal a few hours before the test. Do not take a test on either an
empty stomach or a full stomach; this will negatively effect your ability to
concentrate.

Arrive in the test room a little early so you can make yourself comfortable.
Keep an optimistic attitude; don't let negative comments from other students
make you nervous.
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Taking the Test

~N Oy O B

10.

11.

Listen carefully to the teacher's instructions hefore and after the test is
passed out. ,

When you receive the test, look at all of the different parts and pages to see
what types of questions and how many questions there are.

Budget your time. If it is a long test you may have to decide how long to
spend on each part.

Read all directions carefully; they may be different from what you expected.
Study all examples carefully.

If you don't understand what you are supposed to do, ask the instructor.

When you begin to write, skip questions which are very difficult and return to
them after you have finished the other questions. Often you will find clues

to the answer in another part of the test.

If you don't know the answer to a question, make a guess (unless it is the

type of test on which you lose points for incorrect answers). The concept of
“educated guessing" is crucial to test-taking. "Guessing" is the underlying
strategy to improving test scores beyond what knowledge of the content area
alone would allow. Guessing involves applying knowledge of a specific test
format and identifying clues in the test items,

Your first response is usually correct. Don't change an answer unless you are
sure you made a mistake or misunderstood the question.

When you have finished answering all the questions, spend as much time as you
have left to go back and check your answers.

Make sure your name is on the test or answer sheet before you turn it in.

After the Test

When you get the test back, go over the results carefully.

Pay equal attention to the items you got right and those you missed.

Add any new information to the ones you got right and make corrections to the
items you missed directly on the test form.

For the items you missed, try to determine the reason why. Was your study
plan a good one?

Use the test results to help you improve your plan for studying the next test.
- iii -
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SPECIFIC STRATEGIES

Multiple Choice Test Strategies

1. Try to figure out the answer before you look at the choices.

2. Read all the choices before you pick one. If none seem 100% correct, take the
closest one.

3. If you are recording your answers on a separate answer sheet (especially
machine-graded answer sheets), make sure that you mark your answers
accurately.

4, Choices with absolute expressions such as “always, all, never,“ and
"none* are usually incorrect.

5. Choices with expressions which are more "flexible," such as "usually,
often,™ and "generaily" are often correct.

I[f two choices are similar, usually one of them is correct.
If two answers are direct opposites, usua ly one of them is correct.
Make sure the choice agrees grammatically with the stem.

O 00 N O

[f two quantities (numbers) are almost the same, one is usually correct.

10. If the quantities (numbers) cover a wide range, usually one in the middle is
correct.

True-False Test Strategies

1. Read each word carefully. If one word is false, the whole statement is false.
2. Don't spend too much time analyzing the statements; true-false test questions
test your knowledge of facts and usually don't require interpretation.
3. Statements with absolute expressions such as "all, always, never," and
"only" are usually false.
4. Statements with "flexible" expressions such as “usually"™ are usually
true.

5. There are usually more "trues" on a test than “falses."
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Fill-in-the-Blank Test Strategies

1. Read the statements carefully but don't overanalyze their meanings. The words
you need to fill the blanks come directly from your lectures and readings.

2. After you have looked at all the words in a statement, try reading the
statement quickly. Sometimes this will help you “"see" or “hear" the missing
word(s) in your mind.

3. Pay attention to the number of blanks in a statement. Usually the teacher
knows exactly how many words must be used.

4, Pay attention to the length of the blanks. Some teachers will make the blanks
short or long depending on which word must go in the blank.

5. Remember that the words you put into the blanks must fit meaningfully and

grammatically. That is, the words must make sense and they must be the

correct parts of speech.

Short-Answer Test Stritegies

1. These questions usually test how well you have memorized certain words or
facts. Your answers should be short and clear. Do not give interpretations.
2. Look ahead to the other questions to make sure you don't give the answer to a
question which is coming up.
3. Often you must define a word. When giving a definition of a concept or an
object, remember to consider:
WHAT - What category it is in; what it looks like; what it's characteristics are
WHERE- Where it is found or used
WHEN - When it is used or takes place
HOW - How it works, how it is used
Examples:
Define solid.
Answer: A form of matter which has a definite shape.
Define coping saw.
Answer: A wood saw that's used to saw curved lines in wood.
Define piston.
Answer: A part in an internal combustion engine which moves up and down in
a cylinder.




Open-Book and Take-Home Test Strategies

1. Prepare well for the test. This is the most important strategy because these
tests are often the most difficult kind.

2. Know where to find the information in your book(s). This type of exam doesn't
test what you know as much as it tests your ability to find important
information quickly.

3. Use the table of contents and the index to help you find the information you
need.

4, When you find an answer to a test question, try to write the answer using your
own words.

5. If you copy more than a few words directly from the book, put the words in
quotation marks and give the name of the book and the page number.

"Pop Quiz" Strategies

iii 1. The only way to prepare for these is to do your homework! Complete all study
and reading assignments on time and keep up with the course syllabus.

fon]
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