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- Unit 1 Electromechanics

Learning Objectives

sl

Outline

After completing this unit, you will be able

to do the following:

1. Grasp the main idea and the structure of
the text;

2. Master the key language points and gram-
matical structure in the text;

3. Understand the basic concepts in elec-
tromechanics;

4. Conduct a series of reading, listening,
speaking and writing activities related to
the theme of the unit.

Technical Terms

The followings are the main sections of this
unit:

1. Warm-up Activity;

2. Text A;

3. Situational Conversation;

4. Reading Comprehension;

5. Translation Skills;

6. Exercises.

Vocabulary

In this unit, you will learn some technical
terms in electromechanics listed below:

* electrical engineering;

* mechanical engineering;

* electric typewriters;

+ digital computers;

* relays.

Listed below are some words appearing in
this unit that you should make part of your
vocabulary:

* microcontroller;

« traffic lights;

» washing machines;

* telegraphy;

* voltage;

* encompass;

* integration;

* indefinitely;

* selectric.



{? Looking Ahead ™~

The purpose of Electro-mechanical Modelling is to model and simulate an
electro-mechanical system, so that its physical parameters can be examined before
the actual system is built. Parameter estimation and physical realization of the overall
system are the major design objectives of electro-mechanical modelling. Theory
driven mathematical models can be used for or applied to other systems to judge the
performance of the joint system as a whole.

The modelling of pure mechanical systems is mainly based on the Lagrangian
which is a function of the generalized coordinates and the associated velocities. If all
forces are derivable from a potential, then the time behavior of the dynamic systems is
completely determined. For simple mechanical systems, the Lagrangian is defined as
the difference of the kinetic energy and the potential energy.

In consequence, we have quantities (kinetic and potential energy, generalized
forces) which determine the mechanical part and quantities (co-energy, powers) for
the description of the electrical part. This offers a combination of the mechanical and

electrical parts by means of an energy approach. As a result, an extended Lagrangian

\ format is produced. j
Pl
-
Introduction

The Lagrangian System is mainly used in the process of modelling of pure
mechanical systems.

Core Contents

1. The discussion of the definition of electromechanics. ;
2. Discussion of the automated telephone exchanges that were widely used in the
early days.




<e> Warm—up Activity

What was widely used in early automated telephone exchanges?
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The solenoid valve A steam turbine used to provide electric power

ﬁ Part One: Text A History of Electromechanics

In engineering, electromechanics combines electrical and mechanical processes and
procedures drawn from electrical engineering and mechanical engineering. Electrical
engineering in this context also encompasses electronics engineering.

Devices which carry out electrical operations by using moving parts are known as
electromechanics. Strictly speaking, a manually operated switch is an electromechanical
component, but the term is usually understood to refer to devices which involve an
electrical signal to create mechanical movement, or mechanical movement to create an
electric signal, often involving electromagnetic principles such as in relays, which allow
a voltage or current to control other, oftentimes isolated circuit voltage or current by
mechanically switching sets of contacts, and solenoids, by which the voltage can actuate
a moving linkage as in solenoid valves. Piezoelectric devices are electromechanical, but
do not use electromagnetic principles. Piezoelectric devices can create sound or vibration
from an electrical signal or create an electrical signal from sound or mechanical vibration.

Before the development of modern electronics, electromechanical devices were

widely used in complicated systems and subsystems, including electric typewriters,



teleprinters, very early television systems, and the very early electromechanical digital
computers.

Relays originated with telegraphy as electromechanical devices used to regenerate
telegraph signals. In 1885, Michael Pupin at Columbia University taught mathematical
physics and electromechanics until 1931.

The Strowger switch, the Panel switch, and similar ones were widely used in early
automated telephone exchanges. Crossbar switches were first widely installed in the
middle 20th century in Sweden, the United States, Canada, and the Great Britain, and
these quickly spread to the rest of the world—especially Japan. The electromechanical
television systems of the late 19th century were less successful.

Electric typewriters developed, up to the 1980s, as “power-assisted typewriters”. They
contained a single electrical component, the motor. The keystroke used to move a typebar
directly, but now it engaged mechanical linkages that directed mechanical power from
the motor into the type bar. This was also true of the later IBM Selectric. At Bell Labs, in
the 1940s, the Bell Model V computer was developed. It was an electromechanical relay-
based device; cycles took seconds. In 1968 electromechanical systems were still under
serious consideration for an aircraft flight control computer, until a device based on large
scale integration electronics was adopted in the Central Air Data Computer.

At the beginning of the last third of the century, much equipment which for most of
the 20th century would have used electromechanical devices for control, has come to use
less expensive and more reliable integrated microcontroller circuits containing millions of
transistors, and a program to carry out the same task through logic, with electromechanical
components only where moving parts, such as mechanical electric actuators, are a
requirement. Such chips have replaced most electromechanical devices, because any point
in a system which must rely on mechanical movement for proper operation would have
mechanical wear and eventually fail. Properly designed electronic circuits without moving
parts will continue to operate properly almost indefinitely and are used in most simple
feedback control systems, and would appear in huge numbers in everything from traffic
lights to washing machines.

As in 2010, approximately 16,400 people work as electro-mechanical technicians in
the US, about 1 out of every 9,000 workers. Their median annual wage is about 50% more
than the median annual wage over all occupations.

Words and Expressions

electromechanics [1 lektrovmr'kenmks]  n. B



procedure [pra'si:d3a]

be drawn from

encompass [in'kampas; en-]
strictly speaking

voltage ['voltid3]
current ['kar(9)nt]
solenoid ['saulonoid]
valve [velv]

relay ['ri:ler]
originate with

switch [switf]
keystroke ['ki:stravk]
typebar ['tarpba:]
selectric [si'lektrik]
under serious consideration
integration [mtr'greif(a)n]
microcontroller [ maikraukan'trauls]
indefinitely [in'definitlr]
feedback ['fi:dbak]

in huge numbers

Exercise 1: Special terms.

. electrical and mechanical
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Exercise 2: Answer the following questions.

1. What is electromechanics?

2. What is a manually operated switch?

3. What were widely used in early automated telephone exchanges?

4. As in 2010, how many people work as electro-mechanical technicians in the US?

vi. ¥ ¥, AT
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Exercise 3: Define the following terms with information from Text A.

1. electromechanics
2. relay

3. microcontroller

Part Two : Situational Conversation

At a Chinese Restaurant

A: It’s very nice of you to invite me.

B: I’'m very glad you could come, Mr. Liu. Would you like to take a seat at the head of the
table? It’s an informal dinner, please don’t stand on ceremony... Mr. Liu, would you
like to have some chicken?

A: Thank you. This is my first time to come to a Chinese restaurant. Could you tell me the
different features of Chinese food?

B: Generally speaking, Cantonese food is a bit light; Shanghai food is rather oily; and
Hunan dishes are very spicy, with a strong and hot taste.

>

: Chinese dishes are exquisitely prepared, delicious, and very palatable. They are very
good in colour, flavor and taste.

: Mr. liu, would you care for another help?

: No more, thank you. I’m quite full.

: Did you enjoy the meal?

: It was the most delicious dinner I’ve had for a long time. It was such a rich dinner.

w > W > W

: ’m so glad you like it.
A: Thank you very much for your hospitality.

Notes:
At a Chinese Restaurant

EPRIE

B: I’'m very glad you could come, Mr. Liu. Would you like to take a seat at the head of the
table? It’s an informal dinner, please don’t stand on ceremony... Mr. Liu, would you
like to have some chicken?

HARm AR, XSed, HEARTE ERIE? X REMER, #HES. XL,
TRAR Nz S Py g 7
A: Could you tell me the different features of Chinese food?



R VR ESR A [R5 7
B: Generally speaking, Cantonese food is a bit light; Shanghai food is rather oily; and
Hunan dishes are very spicy, having a strong and hot taste.
— RS, | ARKBONHR; LB, $RsdEwH, R T2!
A: They are very good in colour, flavor and taste.
EfaFRES,

A: It was the most delicious dinner I’ve had for a long time. It’s such a rich dinner.

XREIZIBRROERE T, KEET .

Exercise 1: Sentence patterns.

1. It’s very nice of you to invite me.

2. Chinese dishes are exquisitely prepared, delicious, and very palatable. They are
very good in colour, flavor and taste.

3. Could you tell me the different features of Chinese food?

4. 1t’s an informal dinner.

5 I’'m quite full.

Exercise 2: Complete the following dialogue in English.

A: Now, you are boarding the plane. We’re sorry that we haven’t done much to help you
when you are in China.

B: I appreciate what you have done for me. Everything I have seen here has left a deep
impression on me. I really don’t know how to express my thanks to you.

A: |

HANVRARERIRIRAHT

B:__2

T AT 16 5 S A AHA A0 I A TR AR TR AR R G 7

A: I'd like to. I'm sure your visit will help to promote the friendship and understanding

between us. Welcome to China again.
H—EF IR, RBERERUPEIRHRAN T MAEM T %, Y REviHE .
B:__3
R, R e, BEFRRMET , “IUREE KT, FEREREIISKRER.
A:__4
Wi, mRAS, ReEEM. B, —BTFR!
B: Goodbye!
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f Part Three: Reading Comprehension

Questions 1 to 5 are based on the following passage.

For years, high school students have received identical textbooks as their classmates.
Even as students have different learning styles and abilities, they are force-fed the
same materials, “Imagine a digital textbook my book because I’m a different person
and learn differently, which is different from yours,” said Richard Baraniuk, founder
of OpenStax.

OpenStax will spend two years developing the personalized books and then test them
on Houston-area students. The books will also go through a review and evaluation process
similar to traditional textbooks. Baraniuk expects 60 people to review each book before
the publication to ensure its quality.

The idea is to make learning easier, so students can go on to more successful careers
and lives. Baraniuk isn’t just reproducing physical textbooks on digital devices, a mistake
e-book publishers have made. He’s seriously rethinking that the educational experience
should be in a world of digital tools. To do this means involving individuals with skills
traditionally left out of the textbook business. Baraniuk is currently hiring cognitive
scientists and machinelearning experts. Baraniuk wants to use the tactics ( 3 #§ ) of
Google, Netflix and Amazon to deliver a personalized experience. These web services all
rely on complex algorithmsto ( ¥ ) automatically adjust their offerings for customers.

Just as Netflix recommends different movies based on your preference and viewing
history, a textbook might present materials at different pace. Thanks to machine learning
the textbook—which will be stored on a range of digital devices—will automatically adjust
itself. As a student learns about a topic, he or she could be interrupted by brief quizzes
that evaluate whether he or she masters the area. Depending on how the student does,
the subject could be reinforced with more materials. Or a teacher could be automatically
emailed that the student is struggling with a certain concept and could use some one-to-
one attention.

This personalized learning experience is possible thanks to the wealth of data that a
digital textbook can track. The data can be used to better track students’ progress during a
course. Parents and teachers can monitor students’ development and provide more proper
assistance in time. With personalized learning methods, our students’ talents will be better

developed.



1. What do we learn about personalized books?

A) Their quality will be ensured since they are developed by OpenStax.

B) They will be examined and judged before being published.

C) They will overlook different learning styles and abilities.

D) They will be much similar to traditional textbooks. ~ _
2. In which aspect have e-book publishers done incorrectly?

A) They have only put emphasis on learning experience.

B) They have made it difficult to access to e-books.

C) They have made it rather boring and inconvenient to learn.

D) They have just produced an electronic copy of print textbooks.

SOIUBYO8WOJI938|T | Hun

. 3. What does Richard Baraniuk mean by “the educational experience should be in a
world of digital tools” (Line 3-4, Para. 3)?
A) Education should employ the machine to improve learning.
B) Education should involve traditional textbooks in the digital world.
C) Education should include obtaining skills by adapting machine learning.
D) Education should reproduce traditional textbooks on the Web services.
4. Personalized textbooks are beneficial to students because
A) they store the fixed material on different digital machines.
B) they quiz the students to make them more confident.
C) they automatically present movies based on students’ preference.
D) they automatically match learning material to students’ needs.
5. Personalized learning experience may become possible owing to
A) a great amount of digital equipment
B) the students’ continuous progress
C) a great amount of digital information

D) parents’ and teachers’ constant attention

\ Part Four: Translation Skills

BIFRIS: #iF%
WHBRBIRE AL . AL R Bk, fTRRMSIRE . IERE.
Fodkk, BIES . WA, AREENGNFREL,
HPREAR IR AR S AR BT, hE IMRE T, ERIER



WA —LeBIE | FLESE T, DAMEE R R BRSO E SRR, XML

FREDEE S, DUEPREAMERRL, Wida)Frhll—BEEA £iE,

DAZEBIFDUR R etE, BT /AOBUEN AT 3BT E4] . #aliEAs “There

be...” ZEHRBIFEZSN, —MRECEMRMIBETAM Y 18, Fa)FHEEE,

RNHMIES AR W AR EIG . A1 AR ] e 5 B AR AR K
FAEPACAE R B, LB EMIEREANTA S G X WEYE,
WAERTE N B EARGE . Rk, RPN TR AMY ERE, WirE SR X
T EARBEHIE LM . SEERSE., WASEREUEA TS50 TRZHER—
R ERRF RN, MOGENAAEE T XCAE T REREM KR B, ENF
P E BRI ANER. A, FHERTHBEATFA R .

FE DR SE I I BEVE R I b — L6 SR SO P S 2 T 0 B 1A 08 DA — SRR
ERMRIEE, UARFECRENEE, 82, B FE—= A URIER SCEEL
W EE, /A LMRIERE R B HH.

B 1. In the evening, after the banquet, the concert and table tennis exhibition, he would
work on the drafting of the final communiqué.

HiE: B EESNES, HEEAS. WEEERREZG, MRS EREAHR.
(HiFzhia )

R REFCERNTE, WTUELIFRISMsIIE, i) 1 ) after the
banquet, the concert and table tennis exhibition ¥ H “TFE L. THRE.
EERREZE" , BEBAGH, W a0RAE 4 17 Z AT i 3 &8
HiAHARENZE, Fh “ESMES. HEERS. WEEERERH
ZJE" , B3 shEREA, BRSMHT, mERBEEINAEA, 6
DUE T .

$1 2. O, Tom Canty, born in rags and dirt and misery, what sight is this!

B W, T - BROE, AETERCEE . UBEREXED, BEX F SRR AR D AL M |
(&R )

. RIERE, Gl REARNIL, FEEFIRELE ., A ERE T,
PLBSREIER . FXRT “EH WFR, EEAIE, FrLABER N
mbx, ATHEZRSBH ENFE, X F—RIGEFhrlLiE, £M
PRI I AT DA I — 23 X AT AR, DT o ) B A S

$13: InApril, there was the “ping” heard around the world. In July, the ping “ponged”.

g WHHE, 2FARHPE B M—SERTTHE; BAITEA, XE ‘BT
B —FEEERTT TR, (3R RAE )

VERR: BRA R ERE LT X REREEIEE, a3 iR EEsE



AHBE2HFRRs “B” m—F; tHAE, X “E” &§ “&E” T—F" ,
ARSIz o [FRERIGEA o] LU TE S SCRGEFEE R 81 . fln «
PMRERE, Ti—MEER. " #iFERBMELE, & “Three cobblers with their

wits combined equal Zhuge Liang the mastermind.”

SR

Translation Exercise 1

8 I R SR AT r SRR R S AR L % . TR, — N F3h
FFRBR—FHLRAN, BX—ARTEE TSI k-1 BE S ENRE s
BE, SAE—TRESHINES). LA X—BEE0E H 8 R S e R Ak e R 55 R
W, i e FR S WA, AR E LA S F R e B e, R o T A AR R
B, BRI S — B R . Ser AR T, (B8 R
JRI . AR AT LA —AN L fE SR A H Rl , tonl LA & s IR 2h Al

— T HES,

Translation Exercise 2

BAR ADEBAR TR R/ 55 MK AR B ESmEGRE S T
RBAET N RFEEIMNEZ LT HIWAL B, U E=Ta5MHEHE, X
FEZITERANSE, NMEERGEMRN T, BRI ITEL T MNELE RN
BT HER B, XHHFARGIL TR AEM—FR ORI LARNEEMETE
[RIEIA T
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