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INTRODUCTION. MECHANICAL ENGINEERING

Words to be remembered:

advancement — ycriex; Iporpecc; npoiB>KeHue

application — npuvenenue; ynompebnenue

automotive engineering — asmocmpoenue; asmomodOunvHas mex-
HUKQ

both ... and — xak...max u

camshaft — pacnpeosan

continually — nenpepuwigno,; nocmosnno

core — cymo,; CyWyHoOCmMb

crankshaft — xorenuamuiii éan

define — onpeoenamo,; ycmanasnueams, xapakmepuzosamo

design — xoncmpyuposamys,; npoexmuposams

device — ycmpoiicmeo,; mexanusm, npucnocoonenue

efficiency — sgpghexmusnocmun,; yposenv kavecmesa

emerge — nos6IAMbCA, 603HUKAMb

engineering — wuHoiceHepHOe O0ello; KOHCMPYUPOBAHUE, MAUUHO-
cmpoeHue

equipment — o6opyoosanue

evolve — pazsusamucs

handle — ynpasrameo

incorporate — coeounsims,; 00veduHAMY

involve — sxirouams 6 cebs

machinery — mexanuuecxoe obopyodosanue; mawunnoe 0b6opyodosarue

maintenance — o6cnyoicueanue

manufacture — npouzeooumuo

mechanical engineer — wuwoicenep-mexanuxk; mawunocmpoumens,;
UHOICeHED NO MeXaHuuecKomy 000py008aHuI0

operation — paboma, skcniyamayus

overlap — vacmuuno cosnaoame

particular — onpedenennuiii; cneyuguyecxuil

precision — mounocme



produce — npouzsooumo

pursue — 1poooaxcamy

reduce — yymeHvuamo, cokpawams, CHUNCAMb
refer (to) — kacamwvcs; omnocumocs

repair — pemonm

require — mpebogamos,; HYHCOAMbCA

separate — (v) omoenamo, (a) omoenbHbll
trace back — npocneorcusams; 6ocxooumo k

Task 1. Read and translate the text.

Text 1. Mechanical Engineering

Engineering is defined as 1) the practical application of
scientific knowledge in designing, building and control of machines,
apparatus, roads, bridges and chemicals, and 2) the science, the work
or a profession of an engineer.

Mechanical engineering is the discipline that applies the
principles of engineering, physics, and materials science for the
design, analysis, manufacturing, and maintenance of mechanical
systems. It is the branch of engineering that involves the design,
production, and operation of machinery. It is one of the oldest and
broadest of the engineering disciplines. Mechanical engineers require
an understanding of core concepts including mechanics, kinematics,
thermodynamics, materials science, structural analysis, and
electricity. They use these core principles to design and analyze
manufacturing plants, industrial equipment and machinery, heating
and cooling systems, transport systems, aircraft, watercraft, robotics,
medical devices, weapons, and others. Some mechanical engineers
specialize in particular types of machines such as pumps or steam
turbines. A mechanical engineer designs not only the machines that
make products but the products themselves, and must design for
both economy and efficiency. A typical example of modern
mechanical engineering is the design of a car or an agricultural
6



machine. One of the subtypes of mechanical engineering is
automotive engineering.

Mechanical engineering emerged as a field during the industrial
revolution in Europe in the 18" century. Its efficiency, however, can
be traced back several thousand years around the world.

Mechanical engineering science emerged in the 19" century as
a result of developments in the field of physics. The field of mechanical
engineering continually evolved to incorporate advancements in
technology, and mechanical engineers today are pursuing development
in such fields as composites, mechatronics, and nanotechnology. It
overlaps with aerospace engineering, metallurgical engineering, civil
engineering, electrical engineering, manufacturing engineering,
chemical engineering, and other engineering disciplines. Mechanical
engineers may also work in the field of biomedical engineering,
specifically with biomechanics, transport phenomena, biomechatronics,
bionanotechnology, and modeling of biological systems.

EXERCISES

Ex. 1. Read the text and match the words with their definition.

Words Definition
1) physics a) the quality of doing something well
2) equipment without making mistakes or wasting
3) maintenance time, money and energy
4) efficiency b) the scientific study of physical objects,
5) design substances or natural forces such as light,
6) manufacturing sound, heat, electricity, pressure, etc.
7) composites c¢) the practical use of something
8) machinery d) the process of producing something in
9) core concept large quantities using machines
10) transport system |e) the most important idea or principle
11) application f) consisting of different parts or materials




Words Definition

g) repair, painting, etc. that are necessary to
keep something in good condition

h) a system of vehicles or method for
carrying passengers or goods

1) the way in which something is planned
and made or arranged

j) machines in general, especially large ones

k) the tools, machines that are needed to do
a particular job or activity

Ex. 2. Insert the necessary prepositions if it is necessary.

1.

2.

e

Engineering is defined as the science, the work or a profession ...
an engineer.

Mechanical engineering applies the principles of engineering,
physics, and materials science ... the design of mechanical
systems.

Engineering is the practical application of scientific knowledge
... designing, building and control of machines and apparatus.
Industrial revolution took place in Europe ... the 18" century.

My brother specializes ... computer techniques.

After graduating ... the university a mechanic may work in
different branches of national economy.

Ex. 3. Complete the sentences with the given words in the

necessary form.
trace back  specialize require core involve branch
1. Mechanical engineers ... profound knowledge in mechanics,

kinematics, thermodynamics, materials science, structural
analysis, and electricity.



e

Ex.

AR e e

Ex.

l.
2.

This company ... in the production of different types of
mechanical equipment.

Automotive engineering is the ... of mechanical engineering.
Mechanical engineering is the branch that ... the design,
production, and operation of machinery.

They use ... principles to design and analyze transport systems.
The development of mechanics can be ... several centuries.

4. Substitute the italic words with their synonyms from the text.

Mechanical engineering appeared as a field in Europe in the 18"
century.

The evolution of mechanical engineering can be traced back
several thousand years around the world.

Mechanical engineering uses the principles of engineering,
physics, and materials science.

These companies produce different types of industrial equipment
and machinery.

The profession of a mechanic calls for a profound knowledge of
mechanics, kinematics, thermodynamics, materials science,
structural analysis, and electricity.

Any machine should be given a regular technical assistance.

. 5. Complete the sentences.

Mechanical engineering is the branch of engineering that ... .

A typical example of modern mechanical engineering is ... .
Mechanical engineers may work in the field of ... .

Mechanical engineers may work in the field of ... .

One of the oldest and broadest of the engineering disciplines is ... .
Engineering is the practical application of ... .

6. Answer the following questions:

How can engineering be defined?
What types of engineering do you know?



3. What does mechanical engineering involve?
4. What knowledge does a mechanical engineer require?
5. Why do mechanical engineers use such principles as heat, force

and energy?

6. What stimulated mechanical engineering to become a separate
field of engineering?

7. Why did mechanical engineering science emerge in the 19"
century?

8. What other fields does mechanical engineering overlap with?

Task 2. Read and translate the text.

Text 2. History of Mechanical Engineering

Mechanical engineering found its application in various ancient
and medieval societies. The works of Archimedes (287-212 BC)
deeply influenced mechanics in the Western traditions. The idea of
the first steam engine, a seismometer, a chariot with differential
gears and the world’s first known endless power-transmitting chain
drive appeared in the period of 10-265 AD. During the years from 7"
to 15" centuries there were remarkable contributions from Muslim
inventors in the field of mechanical technology. Many mechanical
designs which now form the very basic of mechanisms, such as the
crankshaft and camshaft were presented at that time.

Important breakthroughs in the foundations of mechanical
engineering occurred in England during the 17" century when Sir
Isaac Newton formulated the three Newton’s Laws of Motion and
developed Calculus, the mathematical basis of physics.

During the early 19" century in England, Germany and Scotland,
the development of machine tools led mechanical engineering to
become as a separate field within engineering. The first British
professional society of mechanical engineers was formed in 1847.

In the United States, the American Society of Mechanical
Engineers (ASME) was formed in 1880. The first schools in the

10



United States to offer an engineering education were the United
States Military Academy in 1817, an institution now known as
Norwich University in 1819, and Rensselaer Polytechnic Institute in
1825. Education in mechanical engineering has historically been
based on a strong foundation in mathematics and science.

Task 3. Read text 2 and make a list of inventions that led
mechanical engineering to develop as a separate field
within engineering.

Task 4. Find information about mechanical terms appeared in
previous centuries in the text.

Task 5. Make a short summary of text 2.
Task 6. Read and translate the text.

Text 3. Training of Mechanical Engineers Abroad

Degrees in mechanical engineering are offered at various
universities worldwide. In Brazil, Ireland, Philippines, Pakistan, China,
Greece, Turkey, North America, South Asia, Nepal, India, Dominican
Republic and the United Kingdom, mechanical engineering programs
typically take four to five years of studies. They result in Bachelor of
Engineering (B.Eng. or B.E.), Bachelor of Science (B.Sc. or B.S.),
Bachelor of Science Engineering (B.Sc.Eng.), Bachelor of Technology
(B.Tech.), Bachelor of Mechanical Engineering (B.M.E.), or Bachelor
of Applied Science (B.A.Sc.) degree. In Spain, Portugal and most of
South America the formal name for the degree is ‘“Mechanical
Engineer". The course work is based on five or six years of training. In
Italy and Greece it is based on five years of training, but a student has to
pass a state exam at the end of the course in Italy. In Australia,
mechanical engineering degrees are awarded as Bachelor of
Engineering (Mechanical) and there are an increasing number of

11



specializations. The degree takes four years of full-time studies. Before
the degree can be awarded, the student must complete at least 3 months
of the job work experience in an engineering firm. Similar systems are
also present in South Africa. In the United States, most mechanical
engineering programs are accredited by the Accreditation Board for
Engineering and Technology (ABET) to ensure similar course
requirements and standards among universities. Mechanical engineering
programs in Canada are accredited by the Canadian Engineering
Accreditation Board (CEAB).

Some mechanical engineers go on to take a postgraduate degree
such as a Master of Engineering, Master of Technology, Master of
Science, Master of Engineering Management (M.Eng.Mgt. or
M.E.M.), a Doctor of Philosophy in engineering (Eng.D. or Ph.D.) or
an Engineer's degree. The master’s and engineer’s degrees may or
may not include research. The Engineer’s degree exists at a few
institutions at an intermediate level between the master's degree and
the doctorate.

EXERCISES

Ex. 1. Match the names of degrees with the names of the countries
where they can be awarded.

Names of countries Names of degrees
Pakistan Bachelor of Science
South America Bachelor of Engineering
Spain Bachelor of Mechanical Engineering
the United States Master of Engineering
the United Kingdom Bachelor of Technology
Australia Bachelor of Applied Science
Ireland Mechanical Engineer
Portugal Bachelor of Engineering (Mechanical)
South Africa Bachelor of Science Engineering

12



Ex. 2. Speak about the postgraduate degrees that can be done in
the field of Mechanical Engineering according to the plan.

1) the name of the degree;
2) the period of training;
3) the sphere of interest.

Task 7. Read and translate the text.

Text 4. Automation and Robotics

Mechanization refers to the process of providing human
beings with machinery capable of assisting them with the muscular
requirements of work. A further development of mechanization is
represented by automation, which implies the use of control
systems and information technologies to reduce the need for both
physical and mental work.

Automation has had a great impact on industries over the last
century, changing the world economy from industrial jobs to service
jobs. In manufacturing, where the process began, automation has
meant that the desired results can be obtained through a series of
instructions made automatically by the system, which define the
actions to be done. Automated manufacturing grants higher
consistency and quality, while reducing lead times and handling. It
also improves work flow and increases the morale of workers when
a good implementation of the automation is made.

However, the purpose of automation cannot be seen only in
terms of a reduction of cost and time; there are several more aspects
to be taken into consideration. For example, while it is true that
automation offers a higher precision in the manufacturing process, it
is also true that it requires skilled workers who can make repairs and
manage the machinery. Thanks to the incredible improvements in
automation technology, a number of other technologies have
developed from it, such as domotics and robotics. Domotics is a field

13



in building automation aimed at the application of automation
technologies in households for the comfort and security of its
residents.

Robotics is a special branch of automation in which the auto-
mated machines have certain human features and are used to replace
human workers in factory operations. Robots are computer-
controlled mechanical devices that are programmed to move,
manipulate objects and interact with the environment. Nowadays
more and more sophisticated robots are being built to serve various
practical purposes.

EXERCISES

Ex. 1. Read the text and match the words with their definition.

Words Definition
1) manufacturing a) the time between the design of
2) information technologies a product and its production
3) goods b) jobs in communications, energy
4) handling industry, transport, hospitals, etc.
5) skilled c) a set of tasks performed to
6) workflow complete a procedure
7) unemployment d) the process of packing and
8) lead time distributing goods
9) service jobs e) the industry in which machinery

is used to produce goods

f) having the knowledge and the
ability to do something well

g) things that are made to be sold

h) the state of not having a job

1) the development and application
of computer systems

14



Ex. 2. Read the following statements and fill up the table.

Advantages

Disadvantages

Unpredictable costs due to
research and development.

1. Speeding up the process of |1.
society development.

2. 2. ...

1. Sharp increase in unemployment rate.
2. Disastrous effects on the environment.

3. Replacing operators in tasks that involve monotonous work.
4. Higher reliability and precision in performing tasks.

5. Economy improvement and higher productivity.

6. Replacing operators in tasks done in dangerous environments.
7.

investment.

A high initial cost as automation requires a large initial

Ex. 3. Think of what robots can do and tick the possible actions.

control the production
go underwater

speak fluently

taste food

g0 to space

drive a car

handle dangerous materials
easily walk on two legs
smell things

see obstacles

play musical instruments
take photos

Control Vocabulary to Introduction

1) define; 2) advancement; 3) continually; 4) manufacture; 5) overlap;
6) mechanical engineer; 7) equipment; 8) engineering; 9) trace back;
10) maintenance; 11) efficiency; 12) evolve; 13) core; 14) incorporate;
15) camshaft; 16) produce; 17) machinery; 18.) crankshaft; 19) pursue;

20) application; 21) both ...

and; 22) automotive; 23) precision;

24) involve; 25) operation; 26) particular; 27) refer (to); 28) emerge;
29) repair; 30) design; 31) device; 32) handle; 33) reduce; 34) require;

35) separate.

15



PART I. TRANSPORT VEHICLES

SECTION 1. AUTOMOBILES
Unit 1. History of Cars

Words to be remembered:

assemble — voumuposams,; cobupamso

brakes — mopmosza

clutch — cyennenue

consider — cuumams, nonazamo

dashboard — wumox npubopmoii nanenu

engine — dgueamens, MOmMop, MauluHa

frame — pava; xaprac; kopnyc

framework — xapkac

fuel — (n) monnuso; (v) 3anpasisame(cs) coprouum,; numams monIUeoOM
gasoline — 6en3un

gearbox — kopobxa nepedau; pedykmop

give credit — npunucvisams (komy-1u60)

horsepower — 1. c. (nowaounas cuna)

hydraulic — cuopasruueckuii

ignition system — cucmema 3asicucanus

inbuilt — ecmpoennwiii

invent — uzo6pemams,; denamv omkpwvimue, 8b10yMbl8aAMb
layout — xomnonoexa; cxema; nian

means — cpeocmed, MamepuaibHbvle 803MOACHOCMU, CROCOD
mechanic — vexanuk; onepamop, mawunucm, mexnux
piston — nopwens

power — npugooums 8 oeticmsue

power steering — ycunumens pyis

propel — npusooums 6 ogusicenue

propulsion — dsuicenue

push — monuok,; moakame

16



reflect — ompaosicamo

roller — ponux; eanux, eaney, kamox, ean

scale — vacuumab, pasmep, wkana

seat belt — peyvens 6esonacnocmu

shift — cosue

specify — mouno ompascamo

speed — ckopocmb

suspension — noogecka

tempered glass — 3axanennoe cmexno

tiller — pykosimka, pviuae

torque — xpymswuii Momenm

transmission — nepedamounuiii MexaHuzm KOpoOKu nepeday, Kopoo-
Ka nepeoay

vehicle — mpancnopmnoe cpeocmeo

wheel — koneco

Task 1. Read and translate the text.

Text 1. The Origin of an Automobile

The word “automobile” is a classical compound derived from
the Ancient Greek word autés meaning “self’, and the Latin word
mobilis, meaning “movable”. Thus an automobile means a self-moving
vehicle. It entered the English language from French, and was first
adopted by the Automobile Club of Great Britain in 1897. The
synonyms of automobile are: auto, car, auto-car, motor car.

The word “car” is believed to originate from the Latin word
carrus or carrum (“wheeled vehicle), or the Middle English word
carre meaning “cart” in Old North French. It originally referred to
any wheeled horse-drawn vehicle, such as a cart, carriage, or wagon.

Over time, the word “automobile” was replaced by “motor
car”. Motor car is attested from 1895, and is the usual formal name for
cars in British English. The term “horseless carriage” was used by
some to refer to the first cars at the time that they were being built,

17



and is attested from 1895. An abbreviated form, “auto” is now
considered as old-fashioned. The word is still used in some
compound formations in American English, like “auto industry” and
“auto mechanic”.

English and American dictionaries give a number of definitions

of an automobile:

a) any wheeled vehicle;

b) a (road) vehicle with four wheels that can carry a small
number of people;

c¢) a wheeled motor vehicle used for transporting passengers,
which also carries its own engine;

d) a motorized vehicle that consists of 4 wheels, and is
powered by an inbuilt engine;

e) a passenger vehicle that is designed for operations on roads
and usually having 4 wheels and a diesel or gasoline internal-
combustion engine.

Most definitions of the term specify that automobiles are
designed to run primarily on roads, to have seating for one to six
people, typically have four wheels and be constructed principally for
the transport of people rather than goods. Many types of vehicles do
similar tasks. Automobiles generally use gasoline to fuel, but
technological advances have led to the design of cars that can run on
electricity and even water.

The history of an automobile is very rich and dates back to the
15™ century. It was not invented in a single day by a single inventor.
The history of an automobile reflects the evolution that took place
worldwide. It is estimated that over 100,000 patents created the
modern automobile. However, we can point to the many firsts that
occurred along the way. The first theoretical plans, designs and
models for transport vehicles were drawn up by both Leonardo da
Vinci and Isaac Newton.

The first model of steam-powered vehicle was designed by
Ferdinand Verbiest, a member of a Jesuit mission, in China around
1672. It was a 65-cm-long scale-model toy for the Chinese Emperor

18



that was unable to carry a driver or a passenger. It is not known if
this vehicle of small enough scale was ever built.

In 1769, the very first self-propelled road vehicle was invented
by French engineer and mechanic, Nicolas Joseph Cugnot who used
a steam engine to power his vehicle.

There are many different types of automobiles — steam, electric,
and gasoline — as well as countless styles. Who invented the
automobile is a matter of opinion. If we had to give credit to one
inventor, it would probably be Karl Benz from Germany. Many people
suggest that he created the first true automobile in 1885—1886.

EXERCISES

Ex. 1. Find the following English equivalents in the text:

JUISL JTIOZIEH, a He Ul TOBapoOB; CYMTAETCS YCTApPEBILIUM; MHOKECTBO
OTIpeNIeICHNH; CaMOJBIKYIIEECs TPAHCIOPTHOE CPENCTBO; JIHOOO0H
KOJIECHBII aBTOMOOWMJIb Ha KOHHOW TsAre; COKpauleHHas (opma;
MOTOPHU30BAHHOE TPAHCIIOPTHOE CPEJICTBO; IPUBOJUTCS B JBUKEHUE;
BCTPOCHHBIA JIBUraTedb, paboTaTh Ha 3JIEKTPHUUYECTBE; HUCTOPUS
aBTOMOOWJISI BOCXOIMUT K; MOJEIU TPAHCHOPTHBIX CPEACTB OBLIN
COCTaBJICHBI; UTPYLIEYHAsl MOJEINb IECTUACCITH IISITH CAHTUMETPOB;
IPUBOJUTH TPAHCIIOPTHOE CPEICTBO B JIBUJKEHUE; CIIOPHBIN BOIIPOC;
OTJaTh MPEAIOUYTEHHE.

Ex. 2. Insert the necessary prepositions.

1. A lot of our up-to-date inventions originated ... the models
suggested in Ancient and Medieval Times.

2. Mechanical engineering science dates back ... the 19™ century

as a result of developments in the field of physics.

The word ““a car” entered ... the English language from Latin.

4. They gave all the credit for success of the project ... both
architects.
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It is a full time course consisting ... six different modules.

6. Research points ... the connection between these two
phenomena. 7. We have been friends for a number ... years.

7. These automobiles are able to run both ... petrol and electricity.

Ex. 3. Read text 1 and match the words with their definitions.

Words Definition
1) vehicle a) someone who is skilled at repairing
2) passenger motor vehicles and machinery
3) movable b) someone who is travelling but not driving
4) invent c¢) a part of a vehicle that produces power to
5) engine make it move
6) wheel d) hot mist that water produces when it is
7) mechanic boiled
8) steam e) a machine with an engine that is used to
take people or things from one place to
another
f) not fixed in one place or position
g) one of the round things under a car, a bus,
a train, etc. that turns when it moves
h) to make, to design or to think of a new
type of a thing

Ex. 4. Complete the sentences.

Over time, the word “automobile” was replaced ... .

Most definitions of the term specify that ... .

The history of an automobile dates back to ... .

Who invented the automobile is ... .

The first theoretical designs and models for transport vehicles
were drawn up by ... .

The very first self-propelled road vehicle was invented by ... .

M S
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7. The first model of steam-powered vehicle designed in China was

unable... .

Ex. 5. Compile words and word combinations from A with words
from B. Give the translation of newly formed combinations.

A

B

passenger
motorized
self-moving
wheeled motor
steam

run on
transport
self-propelled
inbuilt
gasoline
steam-powered
internal combustion
technological
wheeled

vehicle
engine
electricity
automobile
water
advances

Ex. 6. Insert the words from the box into the sentences.

inbuilt scale specify steam-powered vehicle runs gasoline

originated dates back a number of

il e

The first model of ... was created by F. Verbiest.
The history of an automobile ... to the 15" century.
This car ... both on electricity and on gasoline.

Most definitions of a car ... that they were made for people’s

transportation and running on roads.
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The word “car” ... from two ancient words.

The model of this device is of small ... .

English dictionaries give ... definitions of these phenomena.
This vehicle has only three wheels and is powered by ... engine.
They use ... to fuel their car.

. 7. Look through the text and find out whether (if) the

following sentences are false or true. Begin your answers
using the phrases:

a) [ think..., I suppose..., to my mind..., if 'm not mistaken...;
+

b) it’s correct..., it’s wrong..., it’s false..., it’s true.

The word “an automobile” is believed to originate from the Old
North French word.

An abbreviated form “auto” is now widely used in the world.

The first steam-powered vehicle was designed in the 17" century.
The history of the automobile reflects an evolution that has taken
since 15" century.

The only fuel used by automobiles is gasoline.

The credit of inventing automobiles is given to China.

An automobile was invented in a single day by a single inventor.

Task 2. Speak on:

the most precise definition of an automobile from the suggested
in text 1;

the difference between an automobile and a vehicle;

the origin of the word “automobile”;

the person you consider to be the inventor of a car;

the possible usage of cars nowadays.



Task 3. Read and translate the text.

Text 2. The Invention of First Automobiles

Many people in many nations contributed the ideas, inventions
and innovations required to assemble useful motor vehicle.

One of the earliest attempts to propel a vehicle by mechanical
power was suggested by Isaac Newton. But the first self-propelled
vehicle capable of human transportation was built by the French
military engineer Cugnot in 1763. In 1769 he built the first function-
ing full-scale steam-driven mechanical vehicle or car which had three
wheels, carried two passengers and ran at maximum speed of four
miles per hour. The steam engine and boiler were separated from the
rest of the vehicle and placed in the front. Steam engines powered
cars by burning fuel that heated water in a boiler creating steam. It
expanded and pushed pistons that turned the crankshaft, which then
turned the wheels. The vehicle had to stop every ten to fifteen
minutes to build up steam power.

In 1770 Cugnot built yym
a steam-powered tricycle that = f
carried four passengers. Steam I
engines added so much weight to
a poor design for road vehicles.

In the year of 1771 Cugnot &
drove one of his road vehicles :
into a stone wall making him the first man to get into a motor vehicle
accident. As Cugnot’s design proved to be impractical, his
invention was not developed in his native France.

After Cugnot several other inventors designed steam-powered
road vehicles. Historians, who accept that early steam-powered road
vehicles were automobiles, consider Nicolas Cugnot to be the inventor
of the first automobile.

At the beginning of the 19 century the center of innovation
shift-ed to Great Britain. In 1801 Richard Trevithick was running
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