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Unit 1

Making machines

U Lee T AT LV w830

+ The reason of making machines.
+ Simple machines and powering machines.
+ Machines of the industrial revolution.

+ Machines in the modern world.

(R |

The history of making machines.

S JATOUR S SiS)

Discuss in pairs. Can you introduce the following scientific
principles shown in Fig.1-1~Fig.1-4?

1
Ll
.

- T—— 'ﬂ:—
Q

Fig.1-1 Simple lever Fig.1-2 Wheel and axle
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Fig.1-3 Pulley Fig.1-4 Screw

Task 1 Why did the human being make machine

The human body is perhaps the greatest and most versatile machine ever
developed. Our skeleton works like an elaborate collection of levers and pulleys
that can lift heavy objects and move at different speeds in a way that defies even
the most advanced robots.

Despite its great versatility, the human body has its limits, which cap how
fast we can run, how much we can lift, and how much work we can do before we
tire. For all the wonders of the human body, the development of modern society
has relied very heavily on artificial machines to replace muscle power. An
android is a robot built to match the human body, with arms and legs. Even this
advanced android cannot move as quickly as a human, although it does not get
tired or bored when working.

The earliest machines were prehistoric hand tools. Eyebrow tweezers (based
on the lever) date from around 3 500 B.C. in the ancient Sumerian civilization (in
what is now Iraq). Most of the earliest agricultural tools also used the principle
of the lever, including the shears (invented around 4500 B.C.) and the plow (in
use by 3000 B.C.).The first machine ever invented was the hand axe, a fist-sized

tool used to cut meat by Stone Age humans.

7B <L 10 Ve AL IO
versatile ['vo:sotail] adj. (5§ T.H. . Pl#855 ) ZH&EW; ZHEM
skeleton ['skelitn] n. ( ESIWIAEN) ) B4 HH#
elaborate [1'laborert] vi. /1M
adj. AR ; O HIAER
lever ['li:vo] n. FL¥F; #4EFF; T H
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pulley ['puli] n. ¥4 (4), A4

v. Ffe T
defy [di'far] ve. AHRM 5 fa]----- PE ik

n. PRl R
artificial [a:1'fifol] adj. ANi&f); NT.H, dEB=Hiy

n. N NERE

principle ['prinsopl] n. JEW|, JFEFE; W], & X ; BRI, ABE
shear [fia] ve. VIr; I35

n. K715 85915 11914
plow [plav]n.ZY; ALAIGE AL
eyebrow tweezers JH BT
Sumerian civilization 7 3€ /K 01k

Stone Age f1#r AT

Task 2 Simple machines

Strictly speaking, a machine does not have to be a large and noisy
contraption made of engines, gears, and wheels. It can be any device that
converts a small force into a large one. Simple machines include crowbars,
scissors, wedges, and screws. Machines transform forces into motion and back
again. There are four simple machines: wheel and axle, pulley and screw.

1. A lever is a rigid bar

It pivoted around a point called the fulcrum. The lever transforms a small
force (the effort) into a large force (The load). Devices that use the lever
principle include scissors, wheelbarrows, tongs, and hammers.

2. A wheel and axle unit

It is effectively a lever, with the axle acting as the fulcrum. If you turn a
bicycle wheel by spinning the axle at the center, the outside of the wheel turns
much more quickly but with less force.

3. A pulley users

It uses a set of wheels and axles to convert small effort applied over a long
distance into a larger load moving a shorter distance.

4. A screw

A screw, such as that used in a car jack, is like an inclined plane wapped
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around itself. (The handle of the jack is also often a lever.)

The mechanical advantage of a machine is a measure of how useful it is. For
example, a pulley with four ropes has a mechanical advantage of four, which
means it could be used to lift a load of twenty pounds with a force equivalent to
just five pounds.

Greek inventors were the original mechanics; the word machine comes from
the Greek word “mechane”, which translates loosely as “device”. The Greeks
pioneered the use of mechanical dolls and toys called automata . Although
automata were designed for amusement, their ingenious mechanisms inspired

many later inventions.

e Lo Ol 270 S Ue Pl ALIG
contraption [kon'trepfn] n. W WS E, H kM
convert [kon'vo:t] ve. (fifi ) #6748, 5iik

n. WK
crowbar ['krouba:(r)] n. Bkt
scissors ['s1zoz] n.57 J]
v. BYFF( scissor FEE = AFRHELD)

wedge [wed3] n. #2; BIEY)

vt. BN
screw [skru:] n. WRZZET; WRNEdE, 1RGERY)

vt. IR 2247 %
axle ['eksl] n. 45l ; o fh; g
pivot ['prvat] n. KX HHHX; (]38
tong [ton] n. 4 ; Hf

v. FHEF4hE
fulcrum ['fulkrom] n. SZEEFLFFAY S, SZU5
equivalent [1'kwrvolont] adj. HHZEHY
n. XY (e

Task 3 Powering machines

Water mills were used to power a variety of different machines. From the

first century A.D. the Chinese were using water mills to make paper, and
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water-powered mechanical hammers were in use 200 years later. The use of
water power spread rapidly toward the end of the Roman Empire. By the end of
the Roman Empire, machines used levers, wheels, pulleys, winches, gears, which
were driven by animals, humans, and water. Form this time until the Industrial
Revolution in the 19" century, machines became more complex and more

refined.

i 6 L m_
Fig.1-5 Old-style windmill

An old windmill was built to grind grain into flour.

The windmill shown in Fig.1-5 was designed to mill grain. Other windmills
have been designed to pump water out of fields or to generate electricity. This
mill has four large, wooden sails arranged in a cross. Attached to the center of
this cross shape inside the windmill is the windshaft—a sturdy wooden axle that
supports the sails and turns with them. The sails are of a type known as spring
sails—they have small wooden shutters that blow open when the wind is strong,
preventing the sails from bending and spinning around too quickly. As the wind
blows, the sails rotate, turning the brake wheel, which in turn rotates a series of
gears, starting with the wallower. The wallower turns the great spur wheel, which
turns the gears that move the millstones on either side. The millstones are large,
circular stones with a hole in the middle. Grain poured into the hole is crushed

under the heavy wheel, becoming flour.

- 005 -



e L@l 10 2V R ALI

rotation [rou'terfon] n. WEH:E, ¥ ; [ K1 ¥
reciprocating [ri'siprokertin] adj. & ) ; a0
v. %, BN (reciprocate [ BLLE 41 1A))

cam [kem] n. "M%
crank [krank] n. [HL1H144

ve. ¥ sl Eahtiwiorsh (51%)
attach [o'tetf] ve. & vi. Wi I, [t F

vi. W& ; W& ; BRTE—(to, upon)
wind shaft KUK AFF
wallower TVR#; VL& IIRH

Task 4 Machines of the industrial revolution

The Industrial Revolution was more of a gradual transition from the age of
hand tools to societies that run on machines. It began in Britain around 1750 and
has been spreading around the world ever since.

Machines changed in two basic ways during this time. First, a series of
innovations in textile manufacture in Britain led to much more highly automated
machines that enabled a single worker to produce a much greater output. Second,
there was a revolution in the way in which machines were powered. Until this
time, large-scale machines had been powered by water, and were built next to
rivers. But the development of the steam engine meant that machines could be
built anywhere they were needed. Steam engines (and the internal-combustion
gasoline and diesel engines that replaced them) relied on the crank and
connecting rod to transform the up-and-down motion of a piston in a cylinder
into rotational motion that could drive a wheel.

Oliver Evans was a pioneer of mechanization, where machines do the jobs
once done by people. At the age of 25, Evens joined his two brothers at their
flour mill in Philadelphia. He transformed the mill with water-powered machines,
including bucket elevators and conveyors for raising the grain, auger screws to
move it along horizontally, and automatic rakes to smooth it out. The beauty of
the Evens mill was that each machine passed something on automatically to the

next machine in the sequence without any need for human intervention. Grain

- 006 -



was fed in at one end, and flour emerged at the other. This, the first ever
production line, reduced the cost of the operation by as much as 50 percent.
Even before the Industrial Revolution group of people were challenging the
idea that machines automatically bring benefits to society. Perhaps the
best-known opposition to machines came from the Luddits in Britain during the
Industrial Revolution. In 1881 this band of angry textile workers smashed up the
new machines that they feared would take away their jobs. Their violent revolt
spread through central England for four years, and only ended when the rioters
were deported to Australia or hanged. One of the best-known assaults on the
machine age was the film Modern Time, first shown in 1936, in which Charlie

Chaplin is shown wrestling hilariously with machines on a production line.

e Lo Ol 270 S Ue Pl ALIG
evolution [/i:ve'lu:fon] n. VEAE, HEfbit; (RAKM ) BA; (IRSEW )
iR

innovation [ mau'verfon] n. B, AU ; B kM
automate ['o:to, mert] ve.& vi. (fifi ) Hzhfk; i A sh#/E
output [‘autput] n. Hith; 1E&h; [l {ES

vt. Fi i
cylinder ['stlindo] n. B, VAEL; (JUIEHIER SR ) BIEARY
smash [smef] ve. FTHE; fd; M0 (BREE)

vi. B 4nEk, fhak
violent ['vaiolont] adj. 2 S5 RIZUR, (X BREESE) HALH
revolt [r1'voult] ve. (f#i ) K%

vi. KR, B
deport [di'po:t] ve. 17K, Z88); - UK % 5%
assault [o'so:lt] n. W ii; 78+, I
wrestle ['resl] ve.& vi. ( H5H A ) #3)-

n. W L4
hilariously[h1'leorisli] adv. ¥ FEH
Industrial Revolution Tl §ifF
steam engine 7K {5AHL
internal-combustion P ERHL

diesel engine  Z&7H#L
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connecting rod & FT
Luddits  f7{EJR

Modern Time —JEE A,
Charlie Chaplin ¥ H* 51 5| #k

Task 5 Machines in the modern world

For all their sophistication, the modern machines that surround us today can
be traced back to the simple machines developed by early civilizations. Most are
little more than complex assemblages of levers, gears, wheels, and axles. The
first machine guns could be used to fire a rapid stream of bullets using a hand
crank. The sewing machine was powered by a foot treadle, which rotated the
main drive shaft. The drive shaft then used a crank to raise and lower a needle
through the cloth. The 19"™ century cash register used complex arrangements of
gears and borrowed the system of lever used in its keyboard from the typewriter.
The bicycle uses the wheel and axle and an increasingly sophisticated
arrangement of gears.

The capacity of cranes has increased remarkably since ancient times. The
treadmill-powered hoists used by the builders of the Roman Empire could lift
loads of a few tons. One of the biggest cranes ever made, the Musashi floating
crane built in Japan in 1974, can safely lift loads of up to 3000 tons.

Although many of today’s machines use electronic controls, some modern
machines are barely distinguishable from their ancient counterparts. Cranes still
use hoists and pulleys that would not look out of place in ancient Rome.
Archimedes’ screws are still used in construction machines and on production
lines. Even the automatic doors used in shopping malls owe much to the
steam-powered temple doors devised by Hero of Alexandria. Owing to inventors

throughout history, we can truly marvel at the machines of today.

e L0l 1J0 S We Pl ALIG
sophistication [so,fisti'kerfn] n. AG5HH; SRiAIZFHL, YEhr
assemblage [o'semblid3] n. ZEW; B, (BEAE—-ER ) —HERE
sophisticated [so'fistikertid] adj. Z22W); & A AKN; WEWHY
distinguish [dis'tmgwif] vi. X4, HEHl, ;s HEAEIE
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crane [kremn] n. %4, ®EHL
ve.& vi. i, Bk
owe [ou] vt. K -weee fot; BB MH)TF
marvel [ ma:val] n. 773 ; & APEAT A0S
hand crank 3l 4%
sewing machine Z&ZJ#L
foot treadle  JIEA A
cash register 4R i
Archimedes’ screws P ik K 7 12 jifg

construction machine T FEHLIK

3% o 03

1. Answer the following questions in English

(1) What does the human have limits?

(2) Why does the human make machine?

(3) What is a lever? What’s the function of a lever?

(4) Why is the mechanical advantage?

(5) When and where did the Industrial Revolution begin?

2. Translate the following sentences into Chinese

(1) Our skeleton works like an elaborate collection of levers and pulleys
that can lift heavy objects and move at different speeds in a way that defies even
the most advanced robots.

(2) For all the wonder of the human body the development of modern
society has relied very heavily on artificial machines to replace muscle power.

(3) Even this advanced android cannot move as quickly as a human,
although it does not get tired or bored when working.

(4) Most of the earliest agricultural tools also used the principle of the lever,
including the shears (invented around 4 500 B.C.) and the plow (in use by 3 000
B.C.).

(5) The first machine ever invented was the hand axe, a fist-sized tool used

to cut meat by Stone Age humans.
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