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Lesson 1

Machihes and Work

Z)] N Nﬁ %’ f ,|"T'
Deﬁned jn the sxmplést térms a machine is a device that

" uses! foree to” a/%;glmpllsh somctg}ng Mqre tccl?x'gncally, ilt is a
%ts«and chﬁ%es Force o, ot into" )gvork’l»lJ
This dcﬁmtlgﬁ’\ lu; @ a machme must ha ;r\ovmg pajts. ﬁ o
A machme cah;\ veI!y ple, like a‘)lblock and }t%aé’lile ‘to rals%
¥. heavy thght, OF. very co‘mplex, like a railroac ’10com0t1ve or the
mechanical sy?i 131)8 used for industial processes.

" A machine receives input from an energy source and trans-
forms it into output in the form of mechanical or elect{ucal energy.
Machines whose input- is a natural soufce of energy are: called v

f XF /prung_mow:rs L N atural §purccs of energy mglu}de wind, water
. /eé‘ steam, -and pettoleum. Wmdm:lls and whferwheels are prime

X

turn the&ge erators that produ ca elcctrlmty, and so are. inter-
nal combustion engines that use ‘petroleum products as fuel.®
Electric motors are not prime movers, since an ‘alternating current
of electricity which supplies most electrical energy does not exist
in nature. C o)

Terms like work, force, and power will be used frequently,
so it is necessary to define them prec1sely Force is an effort
that results in motion or physical change. If you use your muscles
to lift a box you are exerting force on that box. The water which
strikes the blades of a turbine is exerting force on those blades,
thereby setting them into motion.

‘Note these two kinds of motion: linear and rotary. Linear
motion is moVement in a straight line; the technical term for this

.& 1 o



kind of motion is translation. Reciprocating motion is a linear
motion that goes back and forth or up and down in the same
path, like the movement of the pistons in a car. Rotary motion
is movement in a circular path. To produce rotary motion it
is necessary to have torque, a force that can cause a twisting
motion called torsion.® Torque is the kind of effort that you
exert to open a twist-off lid on a jar. ‘In many machines the
problem is to change one kind of motion to another. In a car,
for example, the linear motion of the pistons must be converted
into rotary motion to make the wheels turn.®

Power is another term used in a special technical sense in
speaking of machines. It is the rate or speed at which work is
performed. If you raise a tenpound weight a distance of twenty
feet in two minutes, you are performing work at a rate of ten
pounds X twenty feet X two minutes, or two hundred foot-
pounds in two minutes. Since the rate is usually given in units
of one minute, this is a rate of 100 foot-pounds in a minute. _

In the metric system power is measured in terms of watts
and kilowatts. The watt is the power to do one joule of work
per second. The joule is a small unit of work, approxim-
ately three-quarters of a foot-pound. One horsepower is equal to
746 watts. The kilowatt, a more widely used term, equals a
thousand watts or approximately 114 horsepower in the English
system. The newton is a unit equal to the force necessary to
accelerate one kilogram one meter per second per second.®

New Words

1. define. [di'fain] 2. Yg.--- T 5. prime [praim] a. B}
X prime mover  [EiHAL
2. accomplish [o'kompli[] ». 52K windmill ['wind'mil] ». &%

[=2]

3. imply [im'plai] v. EB 7. combustion [kom'bastfon] n.
4. locomotive [ louke'moutiv] n, PR '
(ESHHE internal combustion engine

. 2 .-




10.
11.

12.

13.
14.

15.

P ¥iA:0]

. precisely [pri'saisli] ad. JERAHL 18. torque [to:k] ». H(IEE

. alternate ['o:lta:neit] 2. L, 19. twist [twist] o. 5,
g twist motion HFEIBE)
alternating current . 20. -torsion ['to:fon} n. $HJy, HHIE
blade [bleid] n. BRE 2l. lid [lid] n. EF
thereby ['Oca'bai]l ed. Hit, . 22, jar [ja:] n. HE
Bl 23. metric ['metrik] a. KHRY
linear [‘'linia) 4. HELkp, &iE 24, watt [wot]l n. R
By 25. kilowatt [‘'kilowot] = TE(%)
linear motion &5 i 26. joule [d3aul, dsu:l] n. EE (g
rotary [‘routeri] a. fEHEH =il
translation [trens'leifon] n. £ 27. approximately [o'proksimitli}
h, FB ad. K#j ,
reciprocate [ri'siprokeit] o. 4 - 28. newton ['nju:tn] n. 4H{(HH
-8, ¥@E ' #fr)
piston ['piston] n. 52 -~ 29. accelerate [#k'seloreit] 0. i

16.
17.

circular ['sa:kjuld] a. [y, IR

Phrases and Expressions

. in the form of LIz, B - 4. in a sense FFEFHZFY E

A 5. in terms of {X#E, .-k FzE
. exert ... on 3. HEIRF 6. set ... into motion {#iZ%E, Fzj

. convert into IR, EHER

Notes

@ ...; so are the great turbines ...; and so are internal combustion engines ....

AFEFEA so BHELA, BEST aso (1, R, AE“BFE+E
B K be + EIB"Z . so RETH &, FEWH neither 3 nor.

® ..., a force that can cause a twisting motion called torsion.

X By force REME torque pFEIfLE,

@ ... to make the wheels turn.
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4) The main idea of Paragraph 5 is that

EHEY make REEHE, BRESEE, turn AR to WHRAR
ER, FREWEE.
a unit equal to the force necessary to accelerate ..
4 equal to ... R necessary to accelerate ... RFHANBEIFEE,
43BIR a unit ) the forcepy ¥iE,

Exercises

Comprehension
Circle the letter next to the best answer according to the text.
1) Which of the following best supports the ideas of Paragraph I ?
A. Tt g.ves us a complex definition of a machine.
B. It implies a more technical definition of a machine.
C. Neither A nor B.
2) It can be concluded that

A. a prime mover is a machine whose input depends on a natural source

of eneigy
B. electric motors are prime movers, because they supply most electri-
cal energy
e} windmills and waterwheels are not prime movers )
3) The example in Paragraph 3 says that when you lift a box, you are

.

A. excrting a force to push it forward.
B. exerting an upward force on it
C. pulling it with a great force

A, power is the rate at which work is done
B. power is used in a special technical sense
C. power can do work at a rate of 100 foot-pounds in-a minute
5) It can be inferred that, in a car, in order to make the wheels turn, the
linear motion of the pistons

A. must be changed into rotary motion
B. must be changed int6 their rotary motion

C. must not be converted into rotary. motion

¢ 4 .
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Vocabulary ‘

A.

)

2)

3)

4)-

1)

3)

4)

5)

Choose the word or phrase that has the same meaniag as the ita-
lcized pirt in each of the following.
Defined in the simplest terms, a machine is a device that uses force to

accomplish somicthing. -

A. Described B. Written - - C. Dictated

The definition implies that a machine must have moving parts.

A. applies B. supports C. suggests

It is necessary to define the terms like work, force, and power precisely.
A. eventually B. exactly C. clearly

“Fhe joule is a small unit of work, approximately three quarters of a foot-
pound.

A. almost ‘B. nearly C. roughly

The newton is a unit equal to the force necessary to accelerale one kilog-
ram oné meter per second per second.

A. speed up B. urge forward C. run over

Choose the correct word or phrase to complete each of the fol-
lowing sentences:

at a rate of at this rate

40 miles an hour.

A. The car was going

B. If the waterwheel kept running it would be out of order.

engine machine

A. You should teach us how to run the washing

.

B. An electric spark ignites the petrol in a car

sense manner
A. If you push a heavy box but fail to mcve it, you do no work in a
scientific

B. It is quite good, in a » but it is not the best machine tool.

in terms of in order to

A. We learn this passage learn what the function of machines is.

B. Power is measured watts and kilowatts.

device devise
A. A block and tackle is a to raise a heavy weight.
B: The great turbines are _ to turn the generators that produce

s 5 .



clectricity,
1. Word-Building
Both prefixes and suffixes are syllables that are added to many English words
to change their meanings: .
de- is one of the prefixes which means ‘‘down, off” For ’cxample:
de + ice = deice
-ful is one of the suffixes which means “full of"’,
For example:
hand + ful = handful
Drill:
Both prefix de- and suffix: -ful have been added to the base words. : Tell
their Chinese meanings:

1) demagnetize 2) hopeful 3) degas
4) cupful 5) decolour '6) boxful
7) defrost 8) basketful 9) desalt
10) bagful :



Reading Material
Machines at the Construction Site

At the construction site of any new building, bridge, or road,
the roar of powerful machinery is heard. Bulldozers are pushing
over trees or shoving large piles of earth from place to place. Power
shovels thrust their huge digging buckets into the ground, scooping
up halfa ton of earth and rock in one stroke. Dump trucks move
up and down to carry away the dirt excavated by the shovels. Pile
drivers hammer away at pilings (heavy steel pipes or huge logs
that are driven deep into the ground for foundations). Tractors
and cranes haul and lift the steel, stone, or concrete needed to
erect the structure,

Construction work would be much more difficult than it is
already without these machines and many others as well. Making
an excavation, laying a foundation, and erecting a structure
mean heavy labor.

For thousands of years the burden of such work was mostly
on human shoulders.

The Egyptians and other ancient peoples did have animals
to help with the heavy hauling.© Men learned long ago that
animals could be trained to carry loads and perform other tasks.
But animals could not be used for many tasks. Men still had to
dig out earth and put it into carts, and they had to lift beams,
stones, bricks, and mortar into place to erect buildings or bridges.

Machines eventually were devised for some heavy lifting jobs.
Not until early in the 19th century was a device invented to ease
. the backbreaking work of excavation.® Theinventionwasa scraper
with steel blades, mounted onwheelsand drawn by a team of horses.

A labor-saving machiue such as the scraper was still not

. 7 Y



