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BBEAEHUE
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MODULE 1. HISTORY OF FLIGHT

Lead in

1. How much do you know about the history of aviation? Match the
fact with the associated name and year.

| Important First

First multi-engined aircraft\ Amelia Earhart

~Igor Sikorsky 1932

First successful
heavier-than-air machine flight

~1913
Jacques and Joseph
Around the World in Six Days Montgolfier
1903
First woman's transatlantic solo Barrington Irving
2007
Youngest and first black pilot
to fly solo around the world Orville and  Wilbur
Wright
1982
Don Muir and André
First balloon flight Daemon
Reading

1. Work in pairs. Compare modern airplanes and the ones that existed
100 years ago. Talk about the appearance, technical characteristics,
materials used, etc. Use comparative adjectives.



2. Match the phrases with their Russian equivalents.

1) aviation development a) KIIF09eBast MBICITb

2) fundamental idea b) nerarenbHbIif anmapar

3) human flight C) oTBara

4) flying device ) pa3BHUTHE aBHALMN

5) movable wing €) JIETYUK-UCTPEOUTEITb BBICILIETO
Kiacca

6) glorious chapters f) monet yenoseka

7) courage g) peryJsipHbIC PEeHChI

8) fighter aces h) moxBIKHOE KPBLITO
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9) qualitative re-equipment i) BeIDArONIHECs CTPAHUITBI (B HCTOPHH)
10) regular service J) KauecTBEHHOE Mepe0OOpyI0BaHHE

3. Practice reading the following words.

fasten [fa:sn]

wax [waeks]

courage ['karzds]
altitude ['eeltrtju:d]
astronautics [ @estra 'no:trks]
weight [weit]
qualitative ['kwolitativ]
piston engine [pistn endzin]
conquest ['konkwest]

4. Read the text about the history of human flight and say what the
following names, numbers, places and dates mean.

Leonardo 2000 outer da Vinci space
North Icarus Pokryshkin 1832

Pole and Kozhedub

The History of Flight

1. The desire to fly was one of the oldest desires of man. But in old times
people knew little about air and its nature.



2. The Greek philosopher Aristotle
believed that air had weight and
pressed on bodies which were in the
/air. One of the most famous Greek
legends is the legend of Daedalus
and Icarus who made wings and
fastened them on with wax.
! Daedalus landed in safety. Icarus
e iy, T AR was not as careful as his father and
he flew closer and closer to the Sun. The closer he was the hotter it became.
The wax melted, his wings came off and he fell into the sea.

3. Later men of science like Galileo, Roger Bacon and Pascal came to
conclusion that air was gas and that the higher you went the less its
pressure was.

4. People who like to read books on aviation development may take
interest in the book "On the Flight of Birds" by Leonardo da Vinci. That
human flight is possible is the fundamental idea of the book. In the book
the famous Italian artist and scientist recorded the first scientific principles
of human flight. He found that the faster the flow of the air the greater the
lift was. As a result of these studies he designed a flying device. In his
device the pilot had to operate movable wings with the help of his arms
and feet. But the machine did not fly.

5. In the course of many centuries scientists tried to make a flying device.
But the development of a practical flying device on a really scientific basis
began later.

The first flying machine man
could control in the air
appeared only in the 19-th
century. And this first in the
history of civilization plane
was the one designed by
Alexander Mozhaisky. It went
up in the summer of 1832.

6. There are many glorious
chapters in the history of flying in our country. There were the famous
flights by the crews of V. Chkalov and M. Gromov, who flew their planes
from the Soviet Union to the United States via the North Pole and will
forever be considered models of courage and skill.
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7.

displayed by our pilots in the
Great Patriotic War. More than
2000 Soviet pilots won the title of
Hero of the Soviet Union, and 69
won this award twice. Alexander
Pokryshkin and Ivan Kozhedub,
the famous fighter aces, became
triple Heroes of the Soviet Union.

8.

Devoted

Following

traditions of the
Soviet aviation our pilots are establishing new world records for altitude,
range and speed. In our days, air forces have undergone a qualitative re-
equipment. Air force equipment and armaments are being improved
continually. Aviation has given birth to astronautics; it has provided the
theoretical and practical bases for the conquest of outer space. The time
is not far away when passenger aircraft will be doing regular service on
space lines.

courage was

the glorious

5. Match the words with their definitions. State their part of speech.

1)
2)
3)

4)
5)
6)

7)
8)

Altitude
to replace
continually

skill
conquest

range

record

via

a) to get rid of something, and to put a new thing in
their place

b) the process of gaining control of something through
great

¢) the ability to do something well, usually as a result
of experience and training

d) going through one place on the way to another place

e) the height of a place or thing above sea level

f) to experience something, especially something that
is unpleasant but necessary
g) without stopping

h) the distance that a vehicle, especially a plane, can
travel before it needs more fuel


http://www.macmillandictionary.com/dictionary/british/rid_1
http://www.macmillandictionary.com/dictionary/british/rid_1
http://www.macmillandictionary.com/dictionary/british/rid_1
http://www.macmillandictionary.com/dictionary/british/new
http://www.macmillandictionary.com/dictionary/british/new
http://www.macmillandictionary.com/dictionary/british/new
http://www.macmillandictionary.com/dictionary/british/place_1
http://www.macmillandictionary.com/dictionary/british/process_1
http://www.macmillandictionary.com/dictionary/british/process_1
http://www.macmillandictionary.com/dictionary/british/process_1
http://www.macmillandictionary.com/dictionary/british/gain_1
http://www.macmillandictionary.com/dictionary/british/gain_1
http://www.macmillandictionary.com/dictionary/british/control_1
http://www.macmillandictionary.com/dictionary/british/control_1
http://www.macmillandictionary.com/dictionary/british/control_1
http://www.macmillandictionary.com/dictionary/british/great_1
http://www.macmillandictionary.com/dictionary/british/ability_1
http://www.macmillandictionary.com/dictionary/british/ability_1
http://www.macmillandictionary.com/dictionary/british/ability_1
http://www.macmillandictionary.com/dictionary/british/usually
http://www.macmillandictionary.com/dictionary/british/usually
http://www.macmillandictionary.com/dictionary/british/usually
http://www.macmillandictionary.com/dictionary/british/result_1
http://www.macmillandictionary.com/dictionary/british/result_1
http://www.macmillandictionary.com/dictionary/british/result_1
http://www.macmillandictionary.com/dictionary/british/result_1
http://www.macmillandictionary.com/dictionary/british/going_1
http://www.macmillandictionary.com/dictionary/british/going_1
http://www.macmillandictionary.com/dictionary/british/going_1
http://www.macmillandictionary.com/dictionary/british/place_1
http://www.macmillandictionary.com/dictionary/british/place_1
http://www.macmillandictionary.com/dictionary/british/place_1
http://www.macmillandictionary.com/dictionary/british/place_1
http://www.macmillandictionary.com/dictionary/british/place_1
http://www.macmillandictionary.com/dictionary/british/place_1
http://www.macmillandictionary.com/dictionary/british/height
http://www.macmillandictionary.com/dictionary/british/height
http://www.macmillandictionary.com/dictionary/british/height
http://www.macmillandictionary.com/dictionary/british/place_1
http://www.macmillandictionary.com/dictionary/british/place_1
http://www.macmillandictionary.com/dictionary/british/place_1
http://www.macmillandictionary.com/dictionary/british/sea_1
http://www.macmillandictionary.com/dictionary/british/sea_1
http://www.macmillandictionary.com/dictionary/british/level_1
http://www.macmillandictionary.com/dictionary/british/level_1
http://www.macmillandictionary.com/dictionary/british/level_1
http://www.macmillandictionary.com/dictionary/british/level_1
http://www.macmillandictionary.com/dictionary/british/experience_1
http://www.macmillandictionary.com/dictionary/british/experience_1
http://www.macmillandictionary.com/dictionary/british/experience_1
http://www.macmillandictionary.com/dictionary/british/especially
http://www.macmillandictionary.com/dictionary/british/especially
http://www.macmillandictionary.com/dictionary/british/especially
http://www.macmillandictionary.com/dictionary/british/distance_1
http://www.macmillandictionary.com/dictionary/british/distance_1
http://www.macmillandictionary.com/dictionary/british/distance_1
http://www.macmillandictionary.com/dictionary/british/vehicle
http://www.macmillandictionary.com/dictionary/british/vehicle
http://www.macmillandictionary.com/dictionary/british/vehicle
http://www.macmillandictionary.com/dictionary/british/especially
http://www.macmillandictionary.com/dictionary/british/especially
http://www.macmillandictionary.com/dictionary/british/especially
http://www.macmillandictionary.com/dictionary/british/plane_1
http://www.macmillandictionary.com/dictionary/british/plane_1
http://www.macmillandictionary.com/dictionary/british/travel_1

9) toundergo i) to make something better, or to become better

10) to improve j) the best achievement so far in a particular activity

6. Read the text again and answer the following questions.

According to Aristotle, why did air press on bodies?

What is the main idea of the book “On the Flight of Birds”?

Who was among the first scientists to believe that air was gas?

How did da Vinci’s flying device operate?

. When was the first controllable flying device designed? Who
designed it?

6. Why are the crews of V. Chkalov and M. Gromov famous?

7. What is the current stage of aviation development in Russia?

arwdE

7. a) Read the text on balloons and fill in the gaps (1-6) with the
missing information (a —f).

a) the balloon went down

b) filled them with smoke over a fire

c) weather balloons are particularly used by meteorologists

d) because they are forced to drift by the wind flow without any engine
e) If they had not done it

f) Rozier by name

The first hot air balloon

The earliest form of air transport was balloons, which are

sometimes called “free balloons” (1) . This
fact alone makes balloons not reliable enough for carrying people.
The first balloons were made by Montgolfier brothers in
the 18-th century. Etienne and Joseph Montgolfier took paper bags from
their father, (2) and watched them go up into the
air.
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http://www.macmillandictionary.com/dictionary/british/best_1
http://www.macmillandictionary.com/dictionary/british/best_1
http://www.macmillandictionary.com/dictionary/british/achievement
http://www.macmillandictionary.com/dictionary/british/achievement
http://www.macmillandictionary.com/dictionary/british/achievement
http://www.macmillandictionary.com/dictionary/british/far
http://www.macmillandictionary.com/dictionary/british/far
http://www.macmillandictionary.com/dictionary/british/far
http://www.macmillandictionary.com/dictionary/british/particular_1
http://www.macmillandictionary.com/dictionary/british/particular_1
http://www.macmillandictionary.com/dictionary/british/activity
http://www.macmillandictionary.com/dictionary/british/activity
http://www.macmillandictionary.com/dictionary/british/activity

After numerous experiments they were ready to show how their
balloons worked. The brothers had constructed a bag thirty feet in
diameter. That big bag was held over a fire. It was in the air for ten
minutes and then as the air bag became cold (3)

A month later a .
balloon was sent up with a
Frenchman, (@)

He
stayed up in the air for
twenty-five minutes at a
height of about one hundred
feet above the ground, and
then came down saying that
he had greatly enjoyed the
view of the country.

In 1785 a Frenchman and an
American  crossed  the
English  Channel in a
balloon. When they had
covered three quarters of
the way the balloon began
to go down. They threw
everything they could
overboard. (5)

, they would
have never reached the
French coast.

At present the scientists use the balloons mostly for obtaining
information about atmosphere, its density and other scientific subjects;
(6) . They carry instruments whose readings
are automatically sent back to the ground by the radio.

b) Translate the text into Russian.
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You should remember the following words and phrases!

weight BEC

land MPU3EMIIATHCS
safety 0e30macHOCTh
pressure JaBJICHUC
airflow IIOTOK BO3/yXa
lift HOIbEMHAs CHJIa
wing KPBLIO

crew IKHITAK
altitude BEICOTA

range JaTbHOCTh
speed CKOPOCTh

supersonic jet plane CBEPX3BYKOBOU pEaKTHUBHEIM CaMOJIET

a piston engine MOPILHEBOH IBUTATEIb

armaments BOOpY>XEHHUE
drift TUTBITH 110 TCUYSHUIO, CHOCHThH BETPOM
reliable HAICKHBIN

obtain information MOJIy4aTh HHAOPMALIHIO

density IUIOTHOCTh

carry instruments HECTU U3MEPHUTEIbHBIE IPUOOPHI

readings MIOKa3aHus

12




Grammar

All nouns in the English language can be divided into two large groups:
countable and uncountable. Countable nouns are nouns which can be
counted, even if the number might be extraordinarily high (like counting
all the people in the world).

Uncountable nouns are nouns which come in a state or quantity which is
impossible to count. They are always considered to be singular.

1. Write the nouns from the box in the appropriate column of the table -
countable or uncountable.

information experiment device machine
equipment wing wax

air body gas idea principle  flow pilot
arm flight crew hero

courage record engine space
balloon smoke

COUNTABLE UNCOUNTABLE

13



Countable nouns can be used with a/an, the, some, any, (a) few, and
many. Uncountable nouns can be used with the, some, any, (a) little,
and much.

2. Choose the right question phrase. Answer the questions.

passengers can Sukhoi Superjet 100 seat?
time do you need to fly from Moscow to New
York?

engines does Airbus A380 have?

How many/ money do you pay to buy a plane ticket from

Samara to Moscow?

How much people does the crew of TU-154 include?

years has Boeing 777 been in service for?
fuel can the Mil M1 1 helicopter carry?

3. Choose the correct variant.

> @ —h o
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We are going to install new equipment/equipments in our
laboratory.

There are many/much engines displayed in the aircraft engine
history museum.

The stewardess gave us an/some information about the safety rules
onboard.

It’s difficult to carry out an experiment/experiments without the
necessary tools.
There is/are some scientific principles recorded in the book.

The pilot is looking for a job/work at the moment.
He bought a/some wax to make a/some candle.

Can you give me a/some money? | need it/them to pay for the extra
luggage.



A lot (of) can go with both countable and uncountable nouns. However,
it is mainly used in positive sentences. Many/much are more common
in negative sentences and questions. It is OK to use many in positive
sentences as well.

4. Fill in the gaps with many, much, little, few.

a. Theengineers are very busy these days. They have free time.

b. Neil Armstrong took photos of the Moon surface.

c. The experiment is over, so the researchers have tasks to
do.

d. The airport was really crowded. There were too people.

e. We must hurry, we have time.

f. Space trips are very costly, so there are very space
tourists.

g. He didn’t go to the international conference, because he speaks

English.
h. You need smoke to make a hot air balloon go up in the

alr.

j. We didn’t have the necessary instruments, so we weren’t able to obtain
information.

Little and few (without ,,a") are negative ideas, meaning not enough. A
little and a few are more positive, meaning a small amount or number,
but enough. Compare:

— We have little money to carry out the research. [
— We have a little money to carry out the research. [

5. Some of the sentences need ‘a’. Put in ‘a’ where necessary. Put ‘OK’
if the sentence is already complete.

a. The laboratory is not big, but there are few devices to work with.

15
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I can’t conduct my experiment here, there is little equipment.

We are proud of our fighter aces; they have broken few world records.
We weren’t so lucky; we had few problems during the experiment.
There is little air in the room; we need to open a window.

The library has few books on the history of human flight, we need
more.

He has little knowledge of the subject, you can ask him.

. The engineer from Germany spoke little English, 1 couldn’t
understand him.

I need little help with my research. I’m stuck.
Can you spare me few minutes?

Speaking

1

. Work in groups. Think of the prospects of aviation development in

the future. You may speak about the following:

» Types of aircraft

» Materials used

» Altitude, range, speed
» Operation conditions
» Engines

» Whatever idea you have

Use the following grammatical structures to talk about the future

. will definitely / definitely won’t V

.. will probably / probably won’t V
.. might V

16



MODULE 2 . TYPES OF AIRCRAFT
Lead in

1. Name the following types of aircraft.

GLIDER BALLOON BIPLANE HELICOPTER
SEAPLANE PARACHUTE FIGHTER DIRIGIBLE

E

17



Reading

1. Match the phrases with their Russian equivalents.

1) principle of flying

2) aerodynamic action
3) ballistic flight

4) winged missile

5) loss of height

6) controllable machine
7) lifting force

8) flying boat

9) aircraft weight

10) seaplane

a) a3pOIMHAMHUUECKOE
JefcTBHE

b) kpputaTas pakera

C) Bec caMoJieTa

d) mpunIMO mosera

€) MoJIeT 10 OAJUTUCTUICCKOH
TPaeKTOPHU

f) nogsémuast cuna

0) TOTeps BHICOTHI

h) ruaporutan

i) yripaBiisieMast MaIfHa

j) Aeraromas moaxa

2. Practice reading the following words.

Aerodynamic

[ earadarnemik]

Autogiro [ o:to'dzarrau]
Encounter [mm'kaunto]
Amphibian [eem'fibron]
Height [hait]
Biplane [‘baiplem]
Boat hull [baut “hal]
Fuselage [‘fju:zela:3]
Exceed [1ksi:d]
Instead [1n’sted]
Thus [0As]
Require [ri'kwars]

18




3. Read the text about types of aircraft. Fill in the diagram below.

Types of Aircraft

AN

Types of Aircraft

1. Modern heavier-than-air aircraft can be divided into two main classes
according to the principle of flying: 1) aircraft flying due to aerodynamic
action and 2) aircraft performing ballistic flight.

2. Aircraft that work on the first principle are gliders, airplanes,
helicopters, autogiros and winged missiles. Ballistic rockets belong to
the second class.

3. Gliders have no power plant and are
supported in the air by up and down
airstreams or airflows encountering the
wing. A glider is lighter than an
airplane and covers long distances with
little loss of height.

4. Airplanes are controllable machines
and have engines which give power for
forward motion. The lifting force of
airplanes is created by a wing itself

while it is propelled by the thrust produced by the airscrew or by a jet
engine. The arrangement and number of the wings subdivide airplanes

into biplanes and monoplanes.

19



5. Many airplanes are equipped to take off water and land on water. Such
airplanes are called flying boats if the boat hull replaces the airplane
fuselage or seaplanes if floats take the place of wheels on a conventional
land plane. If flying boats and seaplanes are also equipped with wheels
for landing on the ground they are called amphibians.

6. At present VTOL and STOL aircraft are becoming popular but for
vertical take-off it is necessary to produce the lift force exceeding the
aircraft weight. The source of the lift is the energy developed by the
propulsion system.

7. A helicopter differs from an airplane. The necessary lift force for a
helicopter is produced by a rotor instead of wings. A helicopter has a
fuselage but there is no conventional propeller in the nose. Instead, on
the top it has rotor blades driven by an engine. The power of a helicopter
engine is transmitted to the rotor which produces thrust for vertical take-
off, hovering and forward propulsion. A helicopter is able to rise straight
off the ground, fly forward, backward, sideward and descend vertically
to the ground. Yet it has a few disadvantages. One of them is its inability
to fly at high speed.

8. An autogiro is flying on the same principles, but the difference is that
in addition to a rotor an autogiro has also a tractor/pusher airscrew. The
power developed by the autogiro engine
is transmitted to the airscrew while the
rotor is freely revolving under the action
of airflow, thus creating lifting force.

9. Ballistic rockets belong to the second
class of aircraft. They do not require any
lifting force produced by means of a
wing. A rocket engine is to impart them the necessary energy for
propulsion. Rocket engines mostly operate on liquid or solid fuels.

4. Say if the following statements are true or false. Correct the false
ones.

a. Modern heavier-than-air aircraft are classified into two classes
according to their flying principle.

20



Airplanes fly due to up and down air stream.

Gliders are equipped with an airscrew and a power plant.
Airplanes can be fitted with floats to take off and land on water.
In helicopters lifting force is produced by the wing itself.
Helicopters can take off and land vertically.

Autogiros and ballistic rockets fly on the same principles.
Ballistic rockets do not produce lifting force by means of a wing.

S@ o oo T

5. Match the words with their definitions. State their part of speech.

1. conventional a) to be greater than a number or amount

2. to exceed b) a plane with a single wing on each side
3. to encounter ¢) of the usual, traditional, or accepted type
4. biplane d) to give something

5. monoplane e) to experience or deal with something

6. to require f) the fact of not being able to do something
7. to impart h) to need someone or something

8. inability i) a plane with two sets of wings

6. In the text, find 8 pairs of synonyms among the underlined words.
Make the necessary changes.

to impart — to transmit

1
2
3.
4.
5
6
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7. a) Read the text about helicopters and put the verbs in brackets into
Active or Passive Voice in Present Simple or Past Simple.

A helicopter is a
kind of flying machine or
aircraft. A helicopter lifts
up off of the ground and
moves because of its
rotors. A rotor has
several small wings,
called rotor blades that
(1) (revolve) around a shaft. For that reason,
helicopters (2) (call) rotary-wing aircraft. A helicopter
flies differently from an airplane. An airplane must move forward to stay
in the air, but because the helicopter's rotor blades are always moving,
the helicopter can hover above the ground. This allows them to land in
places where an airplane cannot.

The first helicopters (3) (build) by Frenchman
Louis Breguet in 1935 and by German Henrich Focke in 1936.A Russian
immigrant, lgor Sikorsky, (4) (build) the first

practical helicopter in America in 1939.

Helicopters are especially useful when there are disasters. Food

packets, water, medicines and clothes (5) (drop) from
the air to people on the ground who cannot be reached by road.When
people are injured, helicopters (6) (carry) them to

hospitals faster than an ambulance on the road. Helicopters (7)
(use) by the military, because they can move troops
and equipment to places an airplane cannot take them. Attack helicopters
act as attack aircraft carrying and shooting guns and missiles.

b) Translate the text into Russian
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You should remember the following words and phrases!

heavier-than-air aircraft

JISTaTeIHHBIN ammapar TshKelee
BO3IIyXa

to perform flight

COBCpUIATH ITOJIET

helicopter BEPTOJIET

autogiro ABTOXKHP

power plant CHJIOBAasl yCTAHOBKA

to propel MPUBOJIUTH B JIBIDKEHHE
thrust TATA

airscrew BO3IYIIHBINA BUHT, IPOMEILIED
arrangement pacmooXkKeHue

to take off B3JICTaTh

wheel KOJIECO

VTOL (vertical take-off and
landing)

JIA BepTHKaIbHOTO B3IETA
Y TIOCaJKU

STOL Sshort take-off and
landing

JIA KOpOTKOTO B3jI€Ta U ITOCATAKH

propulsion system

BUHTOMOTOpHAsA YCTaHOBKaA

blade JI0TaCTh

to transmit nepeaaBath

to hover 3aBHCATh B BO3IyXE
to descend CHIDKATHCS

to revolve BpaIarbes

liquid or solid fuel

KUAKOC WIK TBECPAOC TOIUIMBO

float

TIOIIITaBOK
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Grammar

Articles refer to nouns and stand before them. Articles can be definite
(the) or indefinite (a/an). Sometimes articles are omitted. Study the
following rules.

Indefinite article a/an  Definite article the Zero article

v/ singular countable v when we know v plural  countable

nouns only; which thing or person nouns and uncountable
v" when we talk about We mean; nouns in general;
a thing for the first v’ go to (the bank, the v with a
time; cinema...); number
v’ =any, one of; v" =only one, unique [1 (* Room 5, Flight
v a job, a profession; with superlative 8562);
v with time  adjectives; v have
expressions (once a ¥ the first, the breakfast,
year, twice a day) second lunch, dinner;
v go to bed
[] the /work/school/university

same; ;
v’ nationalities (* the ¥ go home/at home;

British, the Chinese) v with my/our/his...;
1 with this/that/

these/those...
1. Fill in the gaps with a/an or the.
a. At training airfield we saw helicopter. helicopter
had rotor blades on top.
b. Thereisn’t airport near where 1 live. nearest airport is 70
km away.
c. There are flights to Prague twice week.
d. I’d like to study in this university. Has it got science lab?
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e. Whatis name of that lecturer we met yesterday?

f. Ouruniversity hassome of __ best academic facilities in the region.
0. My brotheris___lab technician. He works four mornings _ week.
h. Our flight was delayed and we had to wait at ____ airport for three
hours.

i. Isthere ___ bankin this Terminal?

J. I'dlike to speak to __ manager, please.

k. I’'vegot ___ problem. Can you help me?

I. I’msorry; 1 didn’t mean to do that. It was __ mistake.

m. Have you finished __ report I asked you to do?

n. My sisterjustgot _ jobin__ bank in Manchester.

0. The campus is situated near ____ city centre.

2. Underline all nouns in the sentences. Decide which of them need an
article.

a) Where’s your report? Can you give me copy?

b) Speed limit in my city is 60 kilometers hour.

c) Could you turn off light, please?

d) Did you have good holiday? Yes, it was best holiday I’ve ever had.
e) Amphibians are equipped with floats to land on water.

f) Can you tell me where Room 26 is, please? — It’s on second floor.
g) Where did you have lunch? — We went to university cafeteria.

h) Your sweater is same colour as mine.

i) Gunpowder was invented by Chinese.

J) Vegetarian is somebody who doesn’t eat meat.

3. Choose the correct form, with or without the.

a) I’'m afraid of dogs / the dogs.
b) Can you pass salt / the salt, please?

¢) Apples / the apples are good for your health.
d) Look at apples / the apples on that tree! They are huge!
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e) We had a very nice meal. Vegetables / the vegetables were especially
good.

f) I like skiing / the skiing, but I’m not very good at it.

g) Who are people / the people in this photograph?

h) All books / the books on the top shelf belong to me.

i) Don’t stay in that hotel. It’s very noisy and beds / the beds are
uncomfortable.

J) A pacifist is somebody who is against war / the war.

k) First World War / The First World War lasted from 1914 until 1918.
I) One of our biggest social problems is unemployment / the
unemployment.

m) Ron and Brenda got married but marriage / the marriage didn’t last
very long.

n) The test wasn’t very difficult. | answered all questions / the questions
without difficulty.

0) Don’t sit on grass / the grass. It’s wet after the rain.

Names with THE Names without THE
v Oceans v Continents
v Seas v’ Countries (" but the USA, the UK,
v Rivers the

Russian Federation)
v/ Canals

v States regions
\/Groups of islands

v Individual islands

\/Cities, towns [ Individual
v'The north/south/east/west mountains

(! but North America, West

v’ Mountain ranges

Africa...) v Lakes

v Deserts

v . v Airports
Family names (The v _

Simpsons) Companies

26



v Hotels/restaurants/bars v Airlines

v Theatres/cinemas/museums ¥~ Streets/roads/parks/squares

\/Universities

4. Some of the sentences are correct, but some need the (perhaps more
than once). Correct the sentences where necessary.

a)
b)
c)
d)
e)
f)
9)
h)
)
K)
)
m)
n)
0)
p)
a)
r
s)
1)
u)

Everest was first climbed in 1953.

Milan is in north of Italy.

Africa is much larger than Europe.

Last year | visited Mexico and United States.

South of England is warmer than north.

Portugal is in Western Europe.

France and Britain are separated by Channel.

Chicago is on Lake Michigan.

The highest mountain in Africa is Kilimanjaro.

Next year we are going skiing in Swiss Alps.

United Kingdom consists of Great Britain and Northern Ireland.
Seychelles are a group of islands in Indian Ocean.

River Volga flows into Caspian Sea.

Have you ever been to British Museum?

Hyde Park is a very large park in London.

Grand Hotel is in Baker Street.

Taylors flew to New York from Gatwick Airport near London.

Frank is a student at Liverpool University.

If you’re looking for a good pub, | would recommend Ship Inn.
John works for IBM now. He used to work for British Telecom.

5. @) Read the following text and put a/an, the where necessary or leave
the space empty (-).

A fixed-wing aircraft is machine that can fly, but is heavier than

air. Fixed-wing aircraft are sometimes called just airplanes. All

fixed wing aircraft have wings. A glider is a fixed-wing aircraft that
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does not have engine. first steam-powered unmanned fixed-
wing aircraft, that weighed 9 Ibs., was built by man named John
Stringfellow, in Somerset, England in 1848.

The first man who flew (took off, steered, and landed) __ motor-
powered fixed wing aircraft was Orville Wright in 1903 in __ USA.
Today, fixed wing aircraft fly between many cities all over __ world,
bringing ___ people and ____ cargo. Big cities usually have
international airport, which is ___ place where fixed-wing aircraft can
land and take off safely. Some large cities like ____ New York City and
_____London have more than one airport. Two large makers of fixed-
wing aircraftare ___ Airbusand ____ Boeing.

b) Translate the text into Russian.
Speaking

1. Work in pairs. Choose any type of aircraft from the Lead In section
and find the information on when and where it was first built, how it
was used back then and how it is used now. Share the information with

=~ @Y
NI Y
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MODULE 3. AIRPLANE COMPONENTS

Lead in

1. Share your air travel experience with the class.

® Have you ever travelled by plane? If yes, do you enjoy it?

* How old were you when you went on your first flight? Where did you
go?

® What was the longest flight you have ever taken?

® What seat do you prefer:
window, center or aisle?

® What do you do during the
flight? Can you sleep?

® Do you like airplane food?

® What do you do when you
experience turbulence?

®* What documents do you need
for an international flight?

~* What do you have to do during
take-off and landing?

® What items should not be
included in your hand luggage?

® In your opinion, what are
advantages and disadvantages of
travelling by plane?
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Reading

1. Match the phrases with their Russian equivalents.

1) structural unit a) XUMHYECKasi peaKIyst

2) chemical reaction b) npubopHas manenn

3) main body C) MOJIBMKHBIE IETAIIH

4) instrument panel d) cTpyKTypHBIii SIeMeHT

5) passenger compartment €) HOBEPXHOCTb YIPABICHHS

6) movable parts f) ocHoBHas yacTh, KOpITyC

7) vertical axis 0) HEOOXOaMMas YCTOMYHBOCTh
8) control surface h) maccu

9) landing gear i) maccakxupckuii caoH

10) necessary stability J) BepTHKaNBHAS OCh

2. Practice reading the following words.

fuselage ['fju:zola:3]
empennage [em'pen13]
gear [g1o]

chemical ['kemikal]
accessories [ak'sesariz]
rudder ['rado]

hinge [hinds]
longitudinal [ londzr'tju:dmal]
lateral ['leetoral]

strut [strat]

tricycle ['trarsikl]
undercarriage ['ands keerids]
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3. Read the text about airplane components. Fill in the diagram
below.

Airplane Components

1. An airplane consists of six principal structural units, namely, a power
plant, a fuselage, a wing, a tail unit (or empennage), flight controls and
a landing gear (undercarriage ).

2. A power plant is a source of
power. It provides power and
propels an airplane. Nowadays
there are many types of aircraft
engines. These engines have one
thing in common. The energy is
derived from a chemical reaction
which takes place inside the engine
itself. Nacelles are compartments housing a power plant or engine and
its accessories. An engine is really the heart of an airplane.

3. A fuselage is the main body of an airplane which is divided into some
cabins (compartments). A nose cabin is a pilot’s cabin (cockpit). A
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cockpit houses the crew, flight
controls and flight instrument panels.
The next section of the fuselage is a
wing  center-section.  Passenger
compartments are situated there. The
rear part of the fuselage is designed
for cargo rooms and for mounting a

tail unit on it.
4. A wing is the main lifting surface of sweptback shape. Its function is
to support an aircraft in flight producing lifting force. There may be
different arrangement, shapes and number of wings. At the trailing edge
of a wing there are movable parts which are called ailerons, flaps and
trimmer tabs (trimmers).

5. A tail unit (empennage) provides
the necessary stability and consists of
vertical and horizontal control
surfaces. The vertical plane is called a
fin. It has a movable part — a rudder.
The horizontal plane is a stabilizer.
The movable part at the trailing edge
of a stabilizer is an elevator.

6. Three basic flight control surfaces are ailerons, elevators, and a
rudder. They are hinged so to move and thus to deflect the air stream
passing over there. Ailerons are located at the trailing edge and near the
tips of wings. They control the motion of an plane about the longitudinal
axis. Elevators are hinged to horizontal stabilizers and control the
airplane movement up and down about the lateral axis. A rudder is
hinged to a vertical stabilizer (fin), and it controls the movement of the
- airplane around the vertical axis.

7. A landing gear (undercarriage)
carries the wheels on which an
aircraft moves on the ground. Struts
attach it to a fuselage. Two different
arrangements of landing wheels are
in use today. They are conventional
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tricycle gears and the landing gear with a skid. A landing gear may be
retractable and non-retractable.

4. Fill in the gaps in the following table as in the example.

Component Function
Fuselage to house the cockpit, passenger and cargo compartments
to provide power for propulsion
Tail unit
to assist with take-off, landing and moving on the ground
Aileron
Rudder
to control the airplane motion up and down about the
lateral axis
Wing
to house the crew and the flight instrument panel
Nacelle

5. Decide if the sentences are true or false. Correct the false ones.

1. A power plant produces lifting force.

2. The rear part of a fuselage is designed for a cockpit.

3. A landing gear is designed to help an airplane maneuver on the
ground.
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Ailerons, flaps and trimmers are located at the trailing edge of a wing.
Flight controls produce additional lifting force.

Empennage is mounted on the wing center-section.

A landing gear can also be called undercarriage.

A rudder and an elevator are movable parts of the wing.

A fin is a fixed horizontal plane.

© o~ O

6. a) Match the following words to make meaningful collocations.
Use the dictionary if necessary.

upgraded service
cruising facilities
commercial speed

jet configuration
three-class customer
biggest airliner
composite weight

tail surfaces
take-off materials
structural engines
turbofan units
important requirements

b) Read the text about Airbus A380 and fill in the gaps with phrases
from 6a).
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The Airbus A380 is a double-deck, wide-body, four-engine (1)

manufactured by the European aircraft company Airbus. It is
the world's largest passenger airliner, and the airports at which it operates
have (2) to accommodate it. The A380 made its first flight
on 27 April 2005 and entered (3) in October 2007 with
Singapore Airlines.

The A380's upper deck provides seating for 525 people in a typical (4)
. The A380-800 has a range of 15,700 km, sufficient to
fly nonstop from Dallas, USA to Sydney, Australia, and a (5)

of Mach 0.85.
As of December 2015, Airbus had received 319 firm orders and delivered
179 aircraft; Emirates is the (6) with 140 on order
and 72 delivered.
Major (7) of the A380 are built in France, Germany,
Spain, and the United Kingdom.
The A380 is available with two types of (8) , the

Rolls-Royce Trent

900 (variants A380-841, —842 and —843F) or the Engine Alliance
GP7000 (A380-861 and —863F). Noise reduction was an (9)
in the A380 design, and particularly affects

engine design.

The A380's wing is sized for a maximum (10)
over 650 tons.

While most of the fuselage is aluminium, (11)
comprise more than 20% of the A380's airframe. Carbon-fiber reinforced
plastic, glass-fiber reinforced plastic and quartz-fiber reinforced plastic
are used extensively in wings, fuselage sections (such as the
undercarriage and rear end of fuselage), (12) , and
doors.

b) Translate the text into Russian
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https://en.wikipedia.org/wiki/Glass-reinforced_plastic
https://en.wikipedia.org/wiki/Quartz-fibre
https://en.wikipedia.org/wiki/Quartz-fibre
https://en.wikipedia.org/wiki/Quartz-fibre
https://en.wikipedia.org/wiki/Quartz-fibre
https://en.wikipedia.org/wiki/Quartz-fibre
https://en.wikipedia.org/wiki/Quartz-fibre

You should remember the following words and phrases!

tail unit = empennage

XBOCTOBOC OIIEPEHUC

flight controls

CpEeJICTBA YIIPABIEHUS ITOJIETOM

landing gear = undercarriage

maccu

nacelle TOHJIOJIA JABUTATEIIS
cockpit KaOMHa IIHI0Ta
wing center-section [IEHTPOILIAH

rear 3aIHUI

cargo Ipy3

to mount = to attach KPEINTH
sweptback CTPEITOBHUIHBII
trailing edge 3aIHAS KPOMKA
aileron 3JIEpOH

flap 3aKPBIJIOK

trimmer tab TpUMMED

plane TUIOCKOCTD

fin KWJTb

rudder PyJb HaIpaBICHUS
stabilizer CTaOMIN3aTOp
elevator PYJb BBICOTBHI

to hinge KPEMUTh MapHUPHO
to deflect the air stream OTKJIOHSITH BO3AYIIHBINA TTOTOK
wing tip 3aKOHIIOBKaKphLIa
longitudinal axis OpOIOJIBEHAS OCh
lateral axis MOIIEPEYHas OCh
struts CTOMKH, NOATIOPKHU
tricycle gear TPEXOIOPHOE IACCH
skid XBOCTOBAs OIopa

retractable

BTATHUBAOIIHIACS, YOUPAIOIIIHHCS
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Grammar

Prepositions are essential to sentences because they provide additional
and necessary details. Prepositions are words that introduce information
to the reader. This information can include where, when or why
something takes place, or general descriptive information.

Prepositions of time Preposition is not necessary
v’ At + clock time (at 8 am) v’ Before last, this and next (last
v" On + days of the week (on year, this week, next month)
Tuesday) v' With speed and frequency
v’ On + dates (on 1%t July) expressions (1 million cycles a

v In+ parts of the day (in the second, twenty pages a minute)

morning) — but at night

v" In + months and years (in
August)

v' By + deadline (by 2020)
v’ After

v’ Before

v" During

v" Since + the moment when
something started

v’ For + the period of time

v" From ... till

1. Five of the following sentences contain mistakes. Find and correct
them.

a) The report had been completed to the end of last month.

b) These products have been on the market since nearly ten years.
¢) The meeting has been arranged for 16th April at 10 a.m.

d) The results will be evaluated after the tests have been completed.
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e) We intend to continue production during the new machinery is
installed.

f) The road will be closed from 7 p.m. and 7 a.m.

g) William E. Boeing started the Boeing company at 1910.

h) During the 19th and 20th centuries great advances were made in
treating illnesses.

Prepositions of place

I..QJ

J

down over
away from past
o-». -4
into out of around
onto across
through C

along
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1. a) Read the following text on airplane engines and aircraft wing and
fill in the gaps with the necessary preposition of place.

INTAKE COMPRESSION COMBUSTION EXHAUST

Air Inlet/ Combustion Chambers Turbine

Cold Section Hot Section

A jet engine is the part of an aircraft which creates thrust, the force that
propels planes forward. A jet engine utilizes fuel to run. An engine takes

air (1) the atmosphere (2) the air intake and then passes it
3 the compressor so that it can be in a small area. It then goes
4) the combustion chamber of the engine. In the combustion

chamber fuel is added to the air and ignited. This ignition creates a
massive amount of heat energy. This heat energy is then pushed
forcefully (5) the only exit of the engine, which is the exhaust. As
the gases come (6) the engine, it thrusts the engine forward in the
opposite direction with an equal force.

Pressure exerte:@:wer-moving air
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The shape of a wing is key to providing the most lift. There are many
different types of shaped wings available depending on the role of an
aircraft. For commercial aircraft, the top half of the wing is curved
whereas the bottom half is flat. This means that the air (7) the wing
has to travel a longer distance in the same amount of time. This causes
the air (8) the wing to travel faster than the air (9) the wing.
This leads to pressure differences (10) either side of the wing. The
top half of the wing would experience a low pressure whereas underneath
would experience high pressure. This generates lift, but of course this
can only happen with speed which comes from the engines.

b) Translate the texts into Russian.
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MODULE 4. AERODYNAMIC FORCES

Lead in

1. Match the beginning of the sentences to the ending.

1. Ailerons installed one to each
wing

2. Flaps are used to control lift
3. If the pilot lowers the elevator,

4. If the pilot moves the rudder to
the left,

5. Modern airliners use winglets

6. Some airplanes carry fuel in
the fuselage,

7. Spoilers are small plates on the
top portion of the wing

8. Some airplane components are
hinged

a) the airplane’s tail goes up.

b) the airplane’s tail moves to the
right.

c) at low speed for take-off and
landing.

d) others in the wing.

€) operate in opposite directions (one
up and one down.

f) used to slow an aircraft or make it
descend.

) so that they can deflect.

h) on the tips of the wing to reduce
drag

Reading

1. Match the phrases with their Russian equivalents.
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1) upward force
2) bottom surface
3) straight-and-level flight
4) compressed air

@) CXKATBIN BO3IYX

b) sammsas kpomka

C) npsMOit yron

d) cuna, HampaBlieHHAs BBEPX

5) artificially created force €) pa3Mep Kphlia

6) right angle f) HIDKHSAS IOCKOCTH

7) forces of nature 0) IpsAMOii TOPU3OHTABHEBIN ITOJIET
8) trailing edge h) rckyccTBEHHO CO3MaHHBIE CHITBI
9) aerodynamic forces 1) eCTECTBCHHBIE CHIIBI

10) size of the wing J) a3ponmHaMIYECKUE CUITBI

2. Practice reading the following words.

angle ['engl]
rapidly ['reeprdli]
curved ['k3:vd]
thrust [Orast]
inherent [mn'herant]
artificially [ a:tr'fifali]

accelerated

[o'selarertid]

inequality [ mr'kwolatr]
climb [klamm]
descent [dr'sent]
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3. Read the text about aerodynamic forces. Fill in the diagram below.

Aerodynamic Forces

1. An aircraft is able to rise into the air and to keep in the air because of
the forces working on it. The motion itself maintains those forces.

2. When moving in the air, an aircraft produces an upward force which
is called lift and acts at right angle to the direction of the air stream. When
moving the leading edge of the wing pushes the air out of the way. Part
of this air flows
rapidly over the o
wing and partof —ar W 7777 7777,
it flows under Flov mp il
the wing, both

parts  joining

behind the

trailing edge. The important thing is that due to the curved upper surface
the air flowing over the wing travels faster than the air flowing under the
more or less flat bottom surface. The air traveling across the top of the
wing creates a reduced pressure on the upper surface. The air traveling
along the bottom of the airfoil is slightly compressed and develops
increased pressure. The difference in pressure between the air on the
upper and lower surfaces of the wing produces lift.

3. To produce lift, an
airplane  wing  must
move through the air at

high s_peed. This high —»
speed is produced by a Drag
force of thrust which is ‘waagu
acting in the direction of
the airplane’s motion. Fiight Condition | Efect
Both a propeller and a Lift > Weight | Plane Rises
jet  engine  produce Weight > Lift Plana Falls
thrust. Drag > Thrust Plana Slows
Thrust > Drag Plana Accelerates
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4. Drag is the resistance an airplane meets in moving through the air. The
faster an airplane moves, the greater drag will be.

5. In any position of flight an airplane is acted upon by four forces, the
last being weight, or gravity, the downward acting force. Lift opposes
weight and thrust opposes drag. Drag and weight are forces inherent in
anything lifted from the earth and moved through the air. Thrust and lift
are artificially created forces used to overcome the forces of nature and
enable an airplane to fly. The engine-propeller combination is designed
to produce thrust to overcome drag. A wing is designed to produce lift to
overcome weight.

6.In  straight-and-level unaccelerated flight, lift equals weight and
thrust equals drag. Any inequality between lift and weight will result in
the airplane entering a climb or descent. Any inequality between thrust
and drag while maintaining straight-and-level flight will result in
acceleration or deceleration until the two forces become balanced.

7. Lifting power and drag of a wing depend on the angle of attack, the
shape and the size of the wing, density of the air and the speed of the
flight.

4. Say if the following statements are true or false. Correct the false
ones.

a. The distance along the bottom of a wing is greater than the distance
over the top of it.

b. The air flowing over the top travels faster than the air flowing along
the bottom of a wing.

c. The faster a gas flows, the more pressure it creates.

The pressure of the faster-flowing air on the bottom of a wing is less
than that of the slower-moving air on the top.

B

The increased pressure differential results in greater lift and thrust.
Thrust and drag depend on the angle of attack.
When thrust becomes more than drag, the airspeed decreases rapidly.

Thrust pushes a plane forward overcoming the resistance of the air
against the plane.

S — o
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i. The lift of an airplane acts vertically upwards and its weight —
vertically downwards.

j. The lift being equal to the weight, the airplane climbs; if the two
forces are unequal the plane descends.

5. Read the following definitions and give the corresponding terms.

a. The force that acts on an airplane wing in a direction perpendicular to
the air stream.

b. The resistance an airplane meets in moving through the air.

c¢. A force producing a high speed of an airplane.

d. A force with which a body tends toward the centre of the Earth.
e. Blades fixed to a revolving shaft for driving an aircraft.

f

. A device which is capable of producing lift when it is moved through
the air.

6. a) Give the opposites to these words.

a. fixed £ f. climb #

b. flat # g. trailing #

c. reduced # h. artificial #

d. rear # 1. acceleration #
e. horizontal # j. upward #

b) Fill in the gaps in these sentences with a suitable word from 6a.

a. Drag and gravity are forces.

b. Cargo rooms are usually situated in the part of the
fuselage.

c. Afinisa plane of the tail unit; it has a
part — a rudder.

d. Liftisa(n) acting force produced by a wing.
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e. Flaps and ailerons are located on the edge of the
wing.
f. The upper surface of a wing is , thus there is a
pressure area above it.

7. Read the text about airplane motion and translate it into Russian.

In flight, any aircraft will rotate about its center of gravity. We can define
a three dimensional
coordinate system through
the center of gravity with
each axis of this coordinate
system perpendicular to the
other two axes. We can then
define the orientation of an
aircraft by the amount of
rotation of the parts of an
aircraft along these
principal axes. A yaw axis
is perpendicular to the wings and lies in the plane of the aircraft
centerline. A yaw motion is a side to side movement of the nose of an
aircraft. Yawing motion is being caused by the deflection of the rudder
of this aircraft. A rudder is a hinged section at the rear of a vertical
stabilizer.

A pitch axis is
perpendicular to the aircraft
centerline and lies in the
plane of the wings. A pitch
motion is an up or down
movement of the nose of an
aircraft. Pitching motion is
being caused by the

il deflection of an elevator of
e this aircraft. An elevator is a
hinged section at the rear of
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https://www.grc.nasa.gov/www/k-12/airplane/acg.html
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the horizontal stabilizer. There
is usually an elevator on each
horizontal stabilizer. Elevators
work in pairs; when the right
elevator goes up, the left
elevator also goes up.

A roll axis lies along the aircraft
centerline. A roll motion is an
up and down movement of the
wings of the aircraft. Rolling

Roll Motion

Roll Axis

motion is caused by the deflection of ailerons of this aircraft. An aileron
is a hinged section at the rear of each wing. Ailerons work in opposition;
when the right aileron goes up, the left aileron goes down.

You should remember the following words and phrases!

leading edge HepeIHsAA KPOMKa
curved H30THYTHIN
flat TUTOCKHA

reduced pressure

IMOHMXKCHHOC AaBJICHUC

increased pressure

MOBBIIICHHOC JAaBJICHUC

airfoil a’pOJMHAMHUYECKAS IOBEPXHOCTH
thrust TATA

drag 71000BO€ COMIPOTHUBJIEHNE
resistance YCTOHYHUBOCTD, COMPOTHBIICHHE
gravity CHJIa TSDKECTH, TPABUTAIIHS
inherent TIPUCY I

to overcome

IIpeoa0JICBATh, IIPEBOCXOANUTH

to equal OBITh paBHBIM, PaBHATHCS
climb Ha0Op BBICOTHI
descent CHIDKCHHE
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https://www.grc.nasa.gov/www/k-12/airplane/alr.html
https://www.grc.nasa.gov/www/k-12/airplane/alr.html
https://www.grc.nasa.gov/www/k-12/airplane/alr.html

acceleration YCKOpEHHE

deceleration 3aMeICHHE

angle of attack yTOJI aTaku

density TUIOTHOCTh

to maintain MOIICPKUBATh
Grammar

A conditional sentence has two clauses: an “if’ clause and a main clause.
There are four principal types of conditional sentences: conditional I,
conditional 11, conditional 111 and universal conditional.

Main Clause ‘if” Clause
Universal Conditional |Present Simple Present Simple
(do/does) (do/does)

. . Present Simple
Conditional | will V (do/does)
Conditional 11 would V Past Simple (were/did)
Conditional 111 would have V3 Past Perfect (had V3)

We use conditional sentences to talk about the relationship between
events and their consequences.

*1f our survey shows the possibility of oil (event), we will do some drilling
(consequence).
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Universal a speaker indicates|(If the pilot lowers the
conditional that the consequence|elevator), [the airplane nose
always tilts down].

follows the event

Conditional | a speaker sees the (If a bird is sucked into an
event as a real engine), [the engine will fail].
possibility

Conditional 11 a speaker sees the (If the fuel ran out in flight),
event as a remote [the battery would provide
possibility power].

Conditional 111 a speaker recognizes|[The plane wouldn’t have
the event as|crashed] (if the weather
impossible as it refers|conditions hadn’t been that
to the past bad).

NB!

if and only if provided/providing(that) on conditionthat
as long as

sth may or may|in case (of) in the event that/of

not happen

if...not unless

1. Match two parts to form conditional sentences. Identify the type.
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1. If these tests produce
positive results,

a) the accident would never

have happened.

2. If rubber is cooled to
-200° C,

b) download them onto your computer.

3. If safety measures had been
followed,

¢) we'd be able to do all the technical
specifications in half the time.

4. If you want to study the
files from the internet,

d) we could estimate the experimental
error.

5. If we bought a new software
package,

e) it would have taken nearly two months.

6. If you want to use this
software package on more
than one system,

f) it becomes brittle and will break.

7. If the cargo had been sent
by sea,

g) we'll continue with clinical trials.

8. If we ran an additional test,

h) you’ll have to get a site license.

2. Complete the sentences using the words in brackets.

a. The tests won't be continued unless (there/be/better safety measures).
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b. He wouldn't have been injured if (he/follow/the correct procedures).

c. Inthe event of a collision, (the airbag/inflate).

d. If all wvehicles were fitted with a catalytic converter,
(there/be/less/pollution).

e. The reaction would be speeded up if (we/introduce/a catalyst).

=h

If heat is applied, (the substance/decompose).

g. As long as disinfectant is used, (infections/not be/ pass on).

h. If iron is left in contact with air and water, (it/rust).

51



MODULE 5. WING

Lead in

1. Brainstorm all possible terms related to the topic.

2. Before you read the text name the main functions of a wing, try to
describe wing structure. Share your ideas with your groupmates.

Reading

1. Work in pairs. Compare wings of military and civil aircraft. Talk about
similarity and difference and try to explain them; compare their
appearance, materials used, technical characteristics, etc.
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2. Practice reading the following words.

surface ['s3:11s]

flap [fleep]

fuel [fju:al]
chord [ko:d]
sweptback ['sweptbeek]
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edge [eds]
transverse [treenz'vs:s]
spar [spa:]
stringer ['strma]
spanwise [ speenwaiz]
torsion [to:f(e)n]

3. Look at the picture and try to guess the purposes of wing
components. Give your reasons.
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4. Read the text and write out the underlined words. Try to guess their
meaning from the context. Compare your notes with your partners.
Translate the text.

Wing

1. The main lifting surfaces of every airplane are wings. Wings are light
structures, which extend out on each side of the body. Their function is
to push downward on the air as a machine moves through it. This push
or lift of the wings is the secret of the support of an airplane in the air.

2. A wing is divided into three sections: a wing root, an inter-mediate
section and a wing tip. The front edge of a wing is called the leading edge
and the rear one is called the trailing edge. There are some movable parts
on the trailing edge of a wing. These are ailerons, flaps and trimmer tabs.

3. The primary function of a wing is to produce lift (lifting force) for
flying. The secondary function is to house many vital parts of an aircraft,
such as fuel tanks, control mechanisms and often engines and landing
gear bays are arranged in the wing structure.

4. The distance from the wing tip on one side to the wing tip on the other
side is called a span and the distance from the leading edge of the wing
to the trailing edge is a chord.

a) Sweptback wing aircraft b) Sweptforward wing aircraft
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5. A shape of the wing is of great importance for an aircraft. There are
different configurations of a wing. There are rectangular and elliptical
wings, wings of trapezoidal form, straight, sweptback and sweptforward
wings. There is also a delta wing form.

6. The wing structure consists of longitudinal structural members - spars,
stringers and beams and of transverse elements — ribs. The wing
structure is covered with a skin (or covering). According to the position
in which the wing of a monoplane is fixed in relation to a fuselage an
aircraft is called a low-wing monoplane, a mid-wing monoplane and a
high-wing monoplane.

7. Aerodynamic loads on a wing produce bending, shear and torsion. A
typical construction of a wing must resist these loads and usually consists
of a thin sheet metal shell of airfoil shape, reinforced within by spanwise
stiffeners and transverse ribs. Every component of an airplane must be
so designed that it could carry its intended function.

8. Light weight is very important in an airplane structure because every
pound of structural weight replaces a pound of payload. The wing
structure is no exception in this respect. A stressed skin type of
construction was adopted because it can be made light.

5. Define the main idea of paragraph 8. Find the supporting details
that help to develop the main idea.

6. Complete the sentences with the best options.

1. There are some movable partsonthe _ of awing.

a) leading edge b) trailing edge C) centre-section

2. The __ structural members of a wing are spars, stringers and
beams.

a) transverse b) covering ¢) longitudinal

3. The a wing produces bending, shear and torsion.

a) weight of b) aerodynamic loads on  c¢) structure of
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4. Every pound of wing structural weight replaces a pound of
a) payload b) power ¢) lifting force
5. The distance between wing tips is called a

a) chord b) beam C) span

7. Match the terms with their definitions.

1. In this type of construction the skin a. span

of an aircraft carries structural loads.

2. This component of an airplane b. skin produces
lifting force for flying.
3. They are longitudinal members c. stressed skin

of the wing structure.

4. The distance between the d. chord wing tips.
5. It covers the wing structure. e. wing
6. It is a transverse element of f. spar, stringer and

beam the wing structure.

7. Distance from the leading to g. rib the trailing
edge of the wing.

8. Read the text again and decide if these statements are true or false.

1. There are two main functions of a wing — to produce lift and to house
many vital parts of an aircraft.

2. Movable parts of a wing are located on the leading edge.
3. A span — it is the distance between wing tips.

4. Light weight is of no importance in an airplane structure.
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5. Ribs are longitudinal members of the wing structure.

6. Spars, stringers and beams are spanwise stiffeners of the wing
structure.

7. Skin is the covering of the wing structure and it can carry structural
loads.

9. These are the answers. What are the questions?

1. — the wings.

2. —awing root, an intermediate section and the wing tip.
3. —on the trailing edge.

4, — chord.

5. — longitudinal and transverse elements.

10. Match the synonyms.

A B
wing rear edge
front edge bay
shape engine
covering airfoil
section form
trailing edge skin
power plant leading edge

11. Give the opposites to these words.
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a. to take off f. reinforce
b. primary g. downward
C. root h. to push

d. leading i. movable
e. different J. transverse

12. Give the English equivalents to the words in the brackets.

1. Arib is a (monepeunsrif) element of an airplane structure.

2. The main longitudinal structural members of the wing structure are —
(JIOHXKEpOHBI, CTPHHTEPHI U OAJIKH).

3. A typical construction of a wing must resist (u3ruby, caBury u
KpPYUYEHHIO).

4. (TormuBHEIe O6aku), control mechanisms and very often (qBurarenm)
and landing gear (orcekn) are arranged in the wing structure.

13. Use the prepositions in the box to complete the sentences.

from with into in of
on to
1. A wing is divided three sections
2. There are some movable parts the trailing edge of the wing.

3. Fuel tanks, control mechanisms and very often engines and landing
gear bays are arranged ___the wing structure.

4. The distance the leading edge of awing ___ the trailing edge is
a chord.

5. The wing structure is covered skin.

6. The wing structure consists ___longitudinal and transverse elements.
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14. Read the text and translate it into Russian
Wings

The wings support the weight of an aircraft in the air and so must have
sufficient strength and stiffness to be able to do this. The strength and
stiffness are determined by the thickness of a wing, the thickness and
type of construction used depend on the speed requirements of an
aircraft. The types of construction are: a biplane, a braced monoplane,
and a cantilever monoplane

Biplane

Very few biplanes fly at more
than 350 km/h in level flight
and so air loads are low,
which means that the truss
type design is satisfactory.
Wing spars, struts and bracing
wires form a lattice girder of
great rigidity, which is highly
resistant to bending and
twisting.

Braced Monoplane

This type of design is also
used on low speed aircraft.
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Cantilever Monoplane

Wings have to absorb the
stresses due to lift and drag in
flight and, if of cantilever
design, their own weight
when on the ground. This is
achieved by building a wing
around one or more main
load bearing members known
as spars. These are
constructed so to absorb the

downwards bending stresses when an aircraft is on the ground.
However, when an aircraft is in flight a wing not only has to have the
flexibility to bend upwards but also needs enough stiffness to resist
torsional loads, which causes twisting.

You should remember the following words and phrases!

wing KPBLIO

lifting force noabEMHasI CHiIa
wing root KOpHEBasi 4acTh KpbLIa
wing tip 3aKOHIIOBKa KpbLia
leading edge nepeTHsIs KpOMKa
trailing edge 3a/IHsS KPOMKa
aileron AIIEPOH

flap 3aKPBLIOK

trimmer tab TpUMMEp

to house BMeEIIIATh, COACPKAThH
fuel tank TOIUTUBHBIH OaK

control mechanism

MCXaHU3M YIIPABJICHUA

landing gear bay

OTCCK IJIs mmacCu

span pa3Mmax

chord xopaa

sweptback wing KPBLIO C MPAMOit
CTPCIOBUIHOCTBIO

sweptforward wing KPBLIO ¢ 00paTHOU
CTPCIOBUAHOCTBIO
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spar

JIOH?KCPOH Kpblia

stringer CTPHHTED
beam Oaska
transverse MIOTIEPEYHBIN
rib HEPBIOpA
skin oOIIBKa
bending nu3rub

shear CIIBHT, CpPE3
torsion KpydJeHue

to reinforce

MNOAKPCIIIATh, YCUIINBATH

spanwise stiffener

HpO,Z[OHBHBIﬁ 9JIEMEHT KECTKOCTH

payload

MoJie3Hast Harpy3ka

stressed skin

paborarorrasi OOIIMBKa

Speaking

1. Look at the picture and predict what kind of aircraft it is. Explain
why you think so. Discuss its advantages and disadvantages.

¢ g

-

2. Watch the video ”"N9M Flying Wing returns to Flight” at
https://www.youtube.com/watch?v=B0ggSHvallQ and describe this

aircraft. Pay attention to flight controls, fuselage, engines, etc.
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https://www.youtube.com/watch?v=B0gqSHva1IQ

3. Analyze a conventional wing and a flying wing. Compare them.
Highlight their similarities and differences. Make a report to your
group mates. The following expressions might be helpful:

* The object of this report is ...
* First of all I would like to ....
* It should be stressed ...
* In comparison with ....

e Summing up, | would like to ...

Grammar

The

combines features of a verb and a noun.

Infinitive is a non-finite verb form that denotes actions and

that is simultaneous with the
predicate’s action

Meaning The Infinitive form

The Infinitive Active voice Passive voice
Infinitive Indefinite- toV to be +Ved
expresses an action that is to use to be used
simultaneous with the
predicate’s action
Infinitive ~ Continuous - to be +Ving
expresses a continuous action to be using

Infinitive Perfect — expresses
the action preceding the
predicate’s action

to have + Ved
to have used

to have been
Ved

to have been
used

Infinitive Perfect Continuous
- expresses a continuous action
that has been performed for
some time period preceding the
predicate’s action

to have been
Ving

to have been
using
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Usage Functions

1. asa noun 1.

a. before a verb a. To design a new aircraft is an
important task. (subject)

b. after a link-verb b. Our aim is to design a new
aircraft. (predicate nominative)

c. after a verb c. They began to design a new
aircraft. (part of verbal predicate)

2. as an adjective 2. They have the chance to design a

new aircraft. (attribute)

3.as an adverb 3. They experimented to design a
new device. (adverbial modifier)

1. Define the function of the Infinitive. Translate the sentences.

1. To develop a new spacecraft with a manipulator is not an easy task. 2.
To design, construct and operate an aircraft control system is a great
technological achievement. 3. One of the best ways to keep the car speed
steady is to use a computer. 4. Experiments helped Mendeleev to
discover the properties of new chemical elements. 5. A special electronic
device signals the engine to stop. 6. Radar may control the brakes to
avoid collisions with other cars. 7. High temperature alloys make it
possible for jet engines to be operating under severe conditions for a long
period. 8. Recently a radar to be mounted on cars has been developed. 9.
To help helicopters and aircraft find the capsule, its upper part is covered
with special paint, which can be detected by radar. 10. The radar detects
the stationary objects ahead of the car to warn the driver about them and
slow down the speed. 11. One of the ways to make planes as economical
as possible is to lighten the aircraft by using new composite materials.
12. To be an ideal engineer is to have knowledge, to improve one’s
ability to analyze, synthesize and develop insight into one’s field. 13.
Automation makes it possible to obtain and develop new sources of
energy. 14. One of the problems scientists are working at is to deliver
payload to space stations by space elevators.
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The Infinitive is often used as an attribute in a model Noun + to V. This
model is translated as future or necessary action.

The device to be used has been carefully examined. — ITpu6op, KoTopEIit
6y;[eT HCIOJIb30BAaThCA, TINATCIILHO TPOBCPCH.

2. Translate the sentences.

1. Lasers to be placed on Earth satellites will transform solar radiation
into laser beams.

2. Signals to be measured must be strong enough.

3. Industrial robots to be built perform certain tasks even better than a
human being.

4. Noise and vibration are also the problems to be faced by designers of
hypersonic craft.

5. There is one more problem to be studied — that of surface cooling.

3. Translate the sentences using the correct form of the Infinitive.

1. KoHcTpykIHio TiepesHell KpOMKH KpbUla HEOOXOJWMO W3MEHUTH,
9TO0OBI YMEHBIIIUTE JTJO0O0BOE COIIPOTUBIICHHUE.

2. Hama 3amaga — oOecmeunTh O€30TaCHYI0 M HAIEKHYIO padoTy
caMoJéra.

3. HeoOxoanmo ycTpaHuTh BUOPALIMIO U YpE3MEPHBIN ITyM B JBUraTeIe.

4. HakoHeu-To ObUTM JOCTUTHYTHI XOpoLIKe pe3yiabTaThl! JJ0KHO OBITS,
OHM ITPOBEPUIIN BCE KOMIIOHEHTHI CUCTEMBI.

5. A3p0[II/IHaMI/I'lCCKa$I pr6a HCIIOJIb3YCTCH, YTOOBI OILICHUTBH a’3pou-
HaMUKYy KOMIIOHCHTOB caMoJI€Ta.

6. CymecTtByeT MHOXECTBO SABIEHHH, KOTOPBIH HEOOXOANMO
HCCIIEI0BATH.

7. Capmmumpb  myM?  OKCIEPUMEHT, JODKHO OBITh, BCE  emé
MIPOA0IIKACTCS.
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8. UToOBI yBETUYHTh MOABEMHYIO CHIIY CaMOJETa TIPH B3NIETE, MIIIOT
WCTIOJIB3YEeT 3aKPBLIKH.

9. ABHWAaKOMIAHWUW YICISIIOT OOJBIIOE BHUMaHHE KOMMOPTY
MACCaKUPOB, YTOOBI OBITH KOHKYPEHTHO CIIOCOOHBIMHU Ha PHIHKE.

10. OgHa u3 mpobiieM, KOTOpasi JOKHa OBITh pelieHa B OimKaiiiem
Oyayiiem, 3T0 YMEHBLIUTh ITYMOBOE 3arpsI3HEHUE OKPY KaIOIIEH Cpebl.
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MODULE 6. TAIL GROUP

Lead in

1. Look at these pictures. These are the types of a tail group. Try to
predict what types of aircraft they belong to. Share your ideas with
your partners.

Fin (vertical stabilizer)

Rudder —\

Elevat Horizontal stabilizer
evator -

Standard tail

Right fin

Darsal fin
Elevator

Horizontal
stabilizer

= Left fin

\

Twin tail

V-butte rfly -ta:l
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2. Before you read the text answer the following questions:
1. What are the movable parts of a tail unit intended for?

2. Is there any difference between tail groups of civil and military
aircraft?

Reading

1. Read the text and match the English words with their Russian
counterparts.

1) elevator ) pyJIb HaIPaBJICHUS

2) fin b) momams kommercaTopa

3) rudder C) pyJib BBICOTBI

4) tail plane d) dhopxunb

5) attitude €) KWiib

6) dorsal fin f) mpocTpaHCTBEHHOE TIOJIOKEHHE
7) precaution g) craduisaTop

8) balance area h) npenocropokHOCTH

2. Practice reading the following words.

necessary ['nesasari]
tail [teil]
empennage [em'pent3]
stabilizer ['sterbolaizs]
rudder ['rada]
elevator [elverts]
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fin [fin]

hinge [hinds]
altitude [eeltit()u:d]
starboard ['sta:bo:d]
auxiliary [0:g'z1l1or1]
adjustable [o'dzastabl]
deflect [drflekt]

3. Read the text describing aircraft tail types and translate it.

Tail Group

1. In order to provide the necessary stability, airplanes are fitted with a tail

unit (a tail group, an empennage) which usually consists of horizontal tail
surfaces — a stabilizer and elevators and vertical surfaces — a fin and a

rudder. A stabilizer and a fin are fixed portions, an elevator and a rudder

are movable.

2. A movable control surface called an elevator is hinged to the rear of a

tail plane. It is intended to control the altitude of an aircraft in flight. It can

be deflected upwards or downwards. Moving up an elevator reduces its

angle of attack and creates a down load on a tail, which raises a nose of an

aircraft.

3. In order to secure directional
stability a fin is used which is a
vertical fixed control surface at
the rear of a fuselage. The action
of the vertical surface is quite
clear. Since it has a great lever
arm from an airplane's center of
gravity a vertical surface is able

Pitch
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to stabilize the directional motion of an aircraft. Directional control of an
airplane is achieved by means of a rudder, which is a movable vertical
surface hinged to the rear of a fin. It can be moved to right or left or retained
in the neutral position in line with a fin.

4. When a pilot needs to change his
flight direction towards the right,
he moves a rudder to the right. The
reaction of the stream on the

. | surface produces a couple about
C )f 3 the center of gravity and a nose of
an aircraft is turned to starboard. If
it is necessary for a pilot to control
the altitude of an aircraft and cause
a nose to rise or fall this is done by
means of an elevator.

Yaw

5. In addition to the principal control surfaces, there are some auxiliary ones
such as trimmers, which represent small adjustable areas arranged near the
trailing edges of the movable surfaces. They are used to produce constant
control deflections to hold an airplane in a certain attitude of flight. They
are adjustable from the cockpit. There is also a dorsal fin placed along the
upper side of the aft portion of a fuselage.

6. On large fast airplanes, it is usually necessary to provide movable
surfaces with some area called balance area. It reduces the hinge moment
needed to deflect the surface. This is often required because the hinge
moment increases with size and speed. This dynamic balancing is one of
the precautions taken to avoid flutter. 7.
Flutter is an uncontrolled oscillation that can occur on fixed surfaces, such
as wings or on control surfaces such as ailerons or elevators. Flutter is
caused by the interaction of aerodynamic forces, inertia forces and
properties of the structure and it can lead to the catastrophic failure of the
structure.

8. The structure of a tail plane as well as that of a wing consists of
longitudinal and transverse structural elements called spars and ribs.
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4. Match the given titles with the corresponding paragraphs. Watch
out! There is an extra title.

. balance area

. tail unit arrangement
. tail unit function

. tail plane structure

. elevator

. dorsal fin

. rudder

. flutter

. fin

0. trimmers

P OO~NO OIS, WNPEF

5. Which of the following sentences summarize the main idea of the
paragraph 5 most accurately?

1. Trimmers are arranged near the trailing edges of the movable surfaces
and adjustable from the cockpit.

2. Trimming tabs are necessary to produce constant control deflections
to keep an airplane in a given attitude of flight.

3. Auxiliary surfaces are adjustable from the cockpit and produce
additional lifting force.

6. Guess what it is:

1) This component of an aircraft provides the necessary stability.

2) The structure of a tail plane consists of these members.

3) It is used in a tail group to avoid flutter and violent vibration.

4) They are arranged near the trailing edges of the movable surfaces.

5) When a pilot needs to change the flight direction, he moves it to the
right or left.

6) It is a vertical fixed surface of a tail unit.

7) It is used to produce constant control deflections.

8) This part of a tail group is to stabilize the directional motion of an
airplane.
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9) It is a horizontal movable plane. It can be deflected upwards and
downwards.

10) This part of a tail group is placed along the upper side of the aft
portion of a fuselage body.

11) These portions are used when a pilot wants the nose to rise or to fall.
12) This is used to reduce the hinge moment, which increases with size
and speed.

7. In the text, find the definition of a flutter.

8. Fill in the gaps with the words from the box.

rudder hinged dorsal fin altitude
auxiliary stability rear trailing edges
1. Tail unit provides the necessary __ of an airplane.
2. An elevator is to the of a tail plane.
3. Elevators control the _ of an aircraft in flight.
4. can be deflected to the right or to the left.
5. Trimmers are __ surfaces arranged near the _ of movable
surfaces.
6. To avoid flutter _ is used.

9. Work in pairs. Make up 5 ”False” and 5 “True” statements and tell
them your partner. “False” statements should be corrected.

10. Ask your group mates ten questions concerning the tail unit.
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11. a. Check if you know the meaning of the following verbs.

To provide, to consist, to intend, to arrange, to hold, to control, to deflect,
to reduce, to secure, to fit.

b. Find these words in the text and write out the words they collocate
with.

c. Think of other nouns they can go with.

d. Give synonyms of the verbs from a).

12. In the text find the antonyms of the following words and make up
your own word combinations with them.

fixed

to increase

main

to promote

irregular

weak

13. a) Read the text on tail units and fill in the gaps (1-8) with the
missing information (a — h).

a) fuel tanks

b) trimmer tab

¢) trailing edge

d) spars, ribs, stringers and skin
e) horizontal surface

f) rudder

g) vertical stabilizer or fin

h) elevators
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Tail unit controls

A tail unit provides longitudinal and directional stability. Some aircraft
have their longitudinal stability and control provided by foreplanes
(canards).

Ao , Which is known as a tailplane or horizontal stabilizer,
provides longitudinal stability by generating upwards or downwards
forces as required.

A vertical surface, (2)............... generates sideways forces as required.
Longitudinal control is provided by a (3) .......... with directional
control provided by a (4)...........

AB) . is a small adjustable surface set into the (6)........... of the
main control surface. To maintain the primary control surface in its
required position, the trimmer tab is moved in the opposite direction to
the control surface, until the trimmer tab hinge moment balances the
control surface hinge moment.

Structurally tail unit components are generally smaller versions of
wings. They use (7)......cccccoevvvnnnnnn. in their construction. On some
aircraft, they are also designed to house (8)............ They also use the
same basic materials i.e. aluminum alloys, composites with honeycomb
structures or high density expanding foam being used for control
surfaces, to provide greater stiffness at lower weight.

15. Translate the following word combinations into Russian:

1) rocket launch

2) aircraft maintenance

3) communication satellite

4) communication satellite launch

5) robot manipulator

6) weather radar antenna

7) combustion chamber pressure

8) landing gear bay

9) fixed oxygen system reservoir

10) extensive fatigue test programme
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You should remember the following words and phrases!
tail unit/ empennage XBOCTOBOE OTIEpPEHUE
stabilizer CTa0MIN3aTOp
elevator PYJAb BBICOTEHI
fin KHJIb
rudder PyJb HaIpaBJIECHUS/TIOBOPOTA
to hinge KPENUTH MapHUPHO
to deflect OTKJIOHSATH
directional control yIIpaBIIEHHE TI0 KypCy
trimmer TpUMMED
adjustable PETYIHPYIOLTHIACS
dorsal fin (hopkuIb
balance area IUIOIIAAb KOMIIEHCATOpa
to reduce YMEHBIIIATh
hinge moment [IAPHUPHBIA MOMEHT
flutter (haarrep
Grammar

Complex object is a combination of a pronoun in objective case or a
noun in common case with the Infinitive. Complex object is a member of
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a sentence. In this grammatical pattern, a noun or a pronoun is a
person/thing that acts or is being acted upon. This action is expressed
in the Infinitive.

We know him to be an aircraft engine designer. — Mot snaem, umo on
KOHCMPYKMOpP A8UAUUOHHBIX 08uzameiell.

Complex object is translated into Russian as a subordinate clause with
conjunctions umo, umoowt.

Complex object is used after:

1. the verbs of assumption to expect — oxumars , to think -
oymath, to believe — cuunrars,
nojarats, {0 SUPPOSe — Tonarars,
to consider — cunrath

2. the verbs expressing desire and|to want — xorets , to wish,
to know - 3uath to desire — »xemarp, and some
others.

*Do not forget to use particle to before the Infinitive!

*After the verbs to see, to watch, to notice, to observe particle to is not
used.

He saw the aircraft approach the runway. — Ou Buzgemn, 4To caMoJ€éT
NPUOIN3HICA K B3JIETHO-TIOCA0YHOM T0JI0Ce.

*1f the Perfect Infinitive is used, it means that the action expressed in it,
precedes the action of the predicate expressed in the personal verb.

We know him to have translated the text. — Mb1 3HaeM, 4TO OH epeBe
TEKCT.

1. Translate the sentences.
1. The lecturer suppose them to know a lot about laws of physics.
2. We know him to wish to become an expert in aircraft designing.

3. Our chief designer considered us to have prepared a report on the wind
tunnel tests.
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4. We know aerodynamics to be a brunch of continuum mechanics.
5. We believe modern aircraft to be safe and reliable.

6. We consider action and reaction to be equal and opposite.

7. We suppose the calculations to be made before experiments.

8. We suppose them to have designed an innovation technique of using
solar energy in aviation.

9. Any engineer knows lifting force to induce drag.
10. We know the first airplane to have been provided with a tail unit.

2. Give your comments on the usage of the Complex Object
Construction.

1. Any pilot knows elevators to control altitude of flight.

2. We believe ailerons to have been used since the beginning of the 20
century.

3. We know aluminum to have changed aircraft engineering.

4. We want composite materials to substitute conventional alloys in
aircraft engineering.

5. The experts watched the aircraft take off the runway.
6. We think this aircraft to move with constant velocity.
7. We know the rudder to change the direction of flight.

8. Aircraft designers expect future passenger transport to be supersonic
aircraft.

9. Specialists suppose nanotechnology to be widespread in aircraft
engineering.

10. We believe this engine to meet all requirements on exhaust gas
emissions.

77



3. Insert the suitable verb forms. Mind the Infinitives in brackets.

1. We know Morse ........ (to be) a painter by profession.

2. Scientists ........ (to expect) laser to solve the problem of controlled
thermonuclear reaction.

3. M. Faraday........ (to suppose) a beam of light to reverse its
polarization as it passed through a magnetized crystal.

4. Designers expect dirigibles ...... (to use) for exploration of new
territories.

5. Scientists believe new laser devices ..... (to use)widely in aircraft
manufacture.

6. We know the first digital optical disks ........ (to produce) in 1982 as

disks for music.
Speaking

1. Prepare a 7-minute presentation about different types of tail units to
your group mates. Compare tail unit designs of fighters, cargo
airplanes and passenger liners.

Writing
1. Translate the text in a written form.

Flying controls are designed to ensure high controllability and
maneuverability.

Primary flying controls are manually operated by a system of cables and
rods. They are aerodynamically and mass-balanced.

Ailerons provide good response and ensure excellent handling
characteristics throughout the flight modes. Ailerons and elevators are
fitted with trim tabs and a rudder has a spring tab.
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The rudder pedals are adjustable for leg length. A spring strut is fitted to
interconnect the rudder and the aileron system so that each control will
respond to the movement of the other.

Double-slotted flaps are designed to move in an arc. They are actuated
by the forward section of a double-acting jack, to 35° extension for
landings. The intermediate selections are 10° take-off and 20° for
approach.

Flaps are hydraulically operated, they provide low approach speed.
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MODULE 7. FUSELAGE STRUCTURE

Lead in

1. Brainstorm all possible terms related to the topic.

2. Before you read the text, read the statements and agree or disagree
with them and explain your viewpoint.

1. A fuselage is designed for housing passengers, equipment and cargo.
2. A fuselage structure is a monolithic structure made of aluminum alloy.

3. Composite materials are widely used in modern aircraft.

Reading

1. Practice reading the following words.

fuselage ['fu:zola:3]
payload ['perloud]
fuel ['fjual]
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shear [[19]

torsion ['to:fan]
longitudinal [ londzr'tju:dinal]
longeron ['londzaran]
transverse [treenz'v3:s]
monocogue [ 'mpnakok]
stringer ['stria]
reinforce [ ri:in'fo:s]
bulkhead ['balkhed]
strength [stren0]

2. Read the text and make a list of unfamiliar words. Compare them
with your partner. In pairs try to guess the meaning of these words.

Fuselage Structure

1. A fuselage is the main body of an aircraft. It usually serves the
purposes of housing the crew, passengers and payload and of connecting
a wing and a tail group. It may also carry fuel and support engines and a
landing gear. Its structure is called upon to carry bending, shear and
torsion loads due to all these functions.

2. The usual constructions of a
fuselage consist of longitudinal
members (longerons), transverse
rings (frames/formers) and
covering skin. The designer’s
problem is complicated by the
presence of doors, windows, wheel
wells, bomb bays, etc.

3. A fuselage construction may be
broken down into two main
classes:

a truss type consisting of a welded
tubular structure covered with a
skin and a girder type. The latter is divided into a monocogue type
consisting of a strong outer skin from which a fuselage primarily derives
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its strength, and a semi-monocoque type —a combination of a single shell
structure with longerons and stringers to reinforce the skin.

4. A very common type of a fuselage is a monocoque type of
construction, it is generally used for light aircraft. It is called so because
it makes use of a single shell, which is sufficient to provide the necessary
structural strength. A monocoque construction aims at concentrating
structural materials towards the outer surfaces and the success of a
stressed-skin fuselage depends upon the stiffness of the skin.

Semimonocoque Monocoque
| Stringers ‘ | Bulkhead | [l Bulkhead
' / & F
18 i Stressed skin [

Formers

5. A semi-monocoque type is the most popular fuselage construction. It
presents the same outside appearance but instead of relying entirely on
the skin for strength incorporates longerons or stringers usually riveted
to the skin and carrying the main portion of the load. Thus, it may be said
that in a semi-monocoque fuselage longerons and skin mutually reinforce
each other.

6. The main longitudinal
_ Frame | | Longeron | members, longerons, provide
the basis of the necessary
strength to resist bending
together with  transverse
frames, which are of a very
light gauge metal. The whole
structure is covered with a
very light gauge skin riveted
in position.
The longitudinal members in
a semi-monocoque fuselage
are held apart by bulkheads,

‘ Stringer | ‘ Bulkhead !
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which give a fuselage its shape. Bulkheads are solid or semisolid frames
placed where greater stresses are to occur or at any point in a fuselage,
that requires special strength.

7. Skin is put on in long strips (or panels) riveted to each other and to
stringers and bulkheads. Both monocoque and semi-monocoque type
structures are referred to as stressed-skin construction.

8. A fuselage is generally built in three sections or assemblies: a nose, a
center section and an aft section. When the assemblies are completed,
they are joined to form an entire fuselage.

3. Divide the text into logical parts. Think of a subtitle to each part.

4. Explain the difference between:
a) longerons and bulkheads

b) monocoque and semi-monocoque fuselage

5. Define the main idea of paragraph 6. Find supporting details that
help to develop the main idea.

6. Fill in the diagram with missing information from the text.

Fuselage Structureé

1. Welded tubular Monocoque Type
structure
/ v
1.
2. Stringers
3.
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7. Look at the text again and answer the questions.

1. What can be housed inside a fuselage structure?

2. What loads act on a fuselage in flight?

3. What are the main members of a fuselage structure?
4. How is skin joined to stringers and formers?

5. What purposes are bulkheads used for?

6. What is the best material for an airplane fuselage?

8. Read the text and decide which word A, B, or C best fits each space.
There is an example (0) at the beginning.

Longerons are (0)...... in a fuselage that are fitted (1)......... from
nose to tail. They are often placed below the floor and take the main
bending loads of an aircraft.

Framesare (2) ......... structures that are open in their centre. They
are designed to take the major loads and give an aircraft its shape.

Bulkheads are similar to frames but are usually (3) ....... but may
have access doors. They are also designed to give a fuselage its shape
and take some of the main loads. Two of the major bulkheads in a
transport aircraft are the front and rear bulkheads, which separate the
pressurized and unpressurized areas.

There has to be means of separating a flight deck and a cabin from
an engine. This is called a firewall. A firewall is required (4) ........ the
flight crew and passengers in the event of an engine fire. These are
constructed using heat resistant stainless steel or titanium alloy. These
materials have the ability (5) ......... moderate temperatures for
prolonged periods whilst also being able to withstand high temperatures
for a short time. Titanium can be exposed to up to 3000°C for short
periods.

Flight deck windows fitted to pressurized aircraft must withstand
both the loads of pressurization and impact loads from birdstrikes. They
are constructed from toughened glass panels (6) ......... to each side of a
clear vinyl interlayer. An electrically conducting coating, applied to the
inside of the outer glass panel is used to heat the window. This prevents
ice from forming and makes the window more resilient and able to
withstand birdstrikes.
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Aircraft doors may be side or top opening. When closed the (7) ........
pressure holds the door shut and locking pins engage with the frame

structure (8) ........ that it cannot open in flight. They must be able to
withstand the pressure (9) ........ if an aircraft is pressurized. They must
be easy to open in an (10) ......... and usually have escape slides built

into the construction of a door.

Some aircraft have freight doors in the side of a fuselage, these
usually hinge upwards and open by means of an electric motor or
hydraulic power pack.

0. A pins B beams C rivets

1. A longitudinally B vertically C transversely
2. A horizontal B cranked C vertical

3. Asolid B liquid C soft

4. Ato cover B to save C to protect
5. A to withstand B to subject C to maintain
6. A attached B hinged C covered

7. A ambient B external C internal

8. A to ensure B to overcome C to keep

9. A loads B temperatures C weights
10. A failure B emergency C brake

9. Match the synonyms. Watch out! There is an extra word in the
column B.

A B
cover pressure
derive strengthen
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divide
reinforce
resist
bulkhead
bay
assembly
stress
house
unit

contain

split

frame

shield
withstand
obtain
compartment
basis

10. In the text, find the words with the meaning opposite to these words.

started

flexible

different

broken

insufficient

weak

simplify

inner

11. Give your own definitions for the words from the text.

1. crew

2. fuel

3. payload

4, wheel well

5. assembly

6. to rivet
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7. aerodynamic load

12. Choose the best alternative to fill the gaps in these sentences.

1. The main members, longerons, provide the basis of the
fuselage strength.
a) transverse b) longitudinal ¢) solid

2. Both monocoque and semimonocoque fuselage structures are referred
to as construction.

a) monolithic b) welded c) stressed-skin
3. The designer’s task is by the presence doors, windows, wheel
wells, etc.

a) complicated b) improved ¢) simplified
4. A type fuselage consists of a welded tubular structure covered
with skin.

a) monocoque b) girder C) truss

5. are solid or semisolid members placed where greater stresses
occur.

a) stringers b) bulkheads c) longerons
6. Longerons and stringers are to the skin and they carry the main
portion of the load.

a) welded b) bolted c) riveted

13. Translate the following word combinations into Russian:

1) flight data recorder

2) cockpit voice recorder

3) front pressure bulkhead

4) ice-protection measures

5) automatic system malfunction

6) emergency brake accumulator

7) audio warning system

8) extensive fatigue test programme

9) intensive multi-cycle airplane operation
10) fiber-reinforced rubber sheeting
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You should remember the following words and phrases!

to house BMEINATh, COJAEPIKATh
payload oJIe3Hast Harpys3Ka
bending u3rud

shear CJIBUT, Cpe3

torsion KpydeHHE
longitudinal IPOIONIBHBII
transverse TOTEePEYHbII
frame/former pama

wheel well HUIIIA [1aCCH

truss type (hepMEHHBIH THII
girder type OaIOYHBIH THIT

monocoque fuselage

MOHOKOKOBBIH (Pro3ermsix

semi-monocoque fuselage

HOHYMOHOKOKOBBIﬁ (1)IO3CJ'I$DK

strength

IMPOYHOCTH

stringer

CTpUHTED

to reinforce

YCUiInBaTh, HOAKPCIUIATH

skin

oO0IIMBKa

stressed skin

paboTarorast 00ITHBKA

bulkhead HIMAHTOYT
to rivet CKPEIUIATH 3aKIEMKAMK
assembly KOMIIOHOBKa, cOOpKa, 070K
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Grammar

Complex subject consists of a noun in common case or a pronoun in
common case with the Infinitive (always with a particle to). Complex
subject is translated into Russian starting with the predicate. Sometimes
the conjunction umeo is required.

The following verbs can be used as a predicate:

Passive Voice Active Voice

considered prove likely
known seem unlikely
expected happen to be + sure
assumed appear certain

to be + found turn out
believed
supposed
reported
thought

These elements are known to have been found twenty years ago. —
I/I3B6CTHO, YTO OTH DJIEMEHTHI OBLIN OTKPBITHI ABAAATH JICT HA3a/.

This substance seems to possess useful properties. — Kaxercs, ato
BEIIIECTBO 00JIa1aeT MOJIE3HBIMI CBOIICTBAMHU.

Such engines are certain to be well suited for civil aircraft. —
HecomHeHHO, 4YTO Takue JBUATATENM XOPOIIO TMOAXOAAT  JJid
TpaXX1aHCKHUX CaMOJICTOB.

1. Translate the sentences paying attention to Complex Subject.

1. Today’s aircraft is expected to be replaced by a new model of
hypersonic aircraft by the 2025.

2. Intensive research on optical-electronic computer is said to be going
on in a number of companies.
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3. A method for recording information on crystal by means of laser is
known to have been developed by a Russian researcher.

4. Laser is known to be a device producing an intensive beam of light by
amplifying radiation.

5. Inertia is stated to be the property of any object to resist changes in
motion.

6. The gravitational forces are believed to hold the spacecraft on their
orbits.

7. The designer proved to have tasted the new composite material for
strength.

8. The unit turns out to function properly.

9. The aircraft happens to demonstrate high stability in supersonic flight.
10. The law is certain to explain severe vortices on the wing trailing
edges.

11. S. P. Korolev is sure to be highly appreciated all over the world.

12. Sukhoi military aircraft are likely the most maneuverable fighters in
the world.

2. Give your interpretation of the following sentences.

1. Our present-day life seems to be quite impossible without aircraft,
spacecraft services

2. Nowadays, the principle of flight seems to be quite simple.

3. About 50 per cent of Lake Baikal water prove to have been polluted
since the Baikal plant has begun its work.

4. Lasers appeared to be highly useful for solving the problem of
controlled thermonuclear reaction and communication.

5. A system of Earth satellites appears to have solved the problem of
transmitting the central TV programme to any part of the world.

6. Dirigibles are likely to be used for taking tourists to distant and
beautiful places. 7. Private aircraft are likely to be used in our everyday
life soon.

8. Nanomaterials are certain to bring about a new technological
revolution in aircraft engineering.
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3. Translate from Russian into English. Use Complex Subject at every
sentence.

1. M3BecTHO, YTO BO3AyX MMEET BEC U JaBHUT Ha Tela, HAXOIAIINECT B
BO3IlyX€E.

2. Oxazanocp, 4TO JIETaTEeNbHBIM ammapaT, CIPOEKTHPOBAaHHBIM J[la
BuHuM, HE MOXKET B3JETETh.

3. CuwuraeTcs, 4TO MEPBHIA YIPaBISEMbIH B BO3AYyXE CaMONET ObLT
CIIpOEKTUPOBaH MoKailCKUM.

4. BeposTHO, 4TO pakeThl nosiBUIKUCH B EBpone 1 Kutae B 01HO 1 TO ke
BpEMSI.

5. ManoBeposTHO, 4TO JIFOIU TocesATcst Ha Mapce B Ommkaiiime qecsTh
JIeT.

Speaking

1. Work in a group. Imagine that your team is to design a new business
airplane for 10 passengers. What type of fuselage suits this purpose
best of all? Give your reasons. Compare different types of fuselage
structure and give pros and cons of using your choice.

Writing
1. Translate the text in a written form.

A semi-monocoque fuselage comprises a pressurized cabin and a flight
deck with unpressurised nose and tail sections. Stringers, longerons and
frames are made of aluminum alloy. Front and rear pressure bulkheads
comprise flat webs reinforced with horizontal stiffeners providing a high
degree of damage tolerance.

A passenger entry door has its own integral steps and is locked by six
fail-safe bolts. Failure to lock by any of the bolts is signalled on the flight
deck and the position of the bolts can be checked visually. Two overwing
emergency exits are incorporated, one on each side of the cabin. Each
exit is fitted with a quick release mechanism and can be opened from
either inside or outside.
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The nose equipment bay forward of the front pressure bulkhead houses
avionics equipment, batteries and inverters and is accessed through two
large hinged doors. A nose cone, housing a weather radar antenna, is
removable and made of glass-reinforced plastic.

The rear equipment bay, aft of the rear pressure bulkhead, is accessed
from the fuselage underside. This area accommodates a fixed oxygen
system reservoir, a cockpit voice recorder, a flight data recorder, a water
tank and an emergency locator transmitter.
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Lead in

MODULE 8. LANDING GEAR

1. Give a definition to the term “landing gear”. Try to predict what
performances the landing gear must have.

N

. undercarriage
. take-off

. landing

. oleo unit

tyre

. Nose over
skid

. framework

©ONOUTAWN R

Reading

. Match the keywords with their translations.

a. KapKac

b. munua

C. XBOCTOBAs OIOpa
d. MacnsHbIi arperat
€. mocajka

f. maccu

g. KarmoTUpOBaTh

h. B3nér

1. Practice reading the following words.

landing gear ['leendin  gra]
undercarriage ['Ando keerids]
absorption [ob'zo:pfn]
pneumatic [nju:'meetik]
tyre ['tars]

swivel ['swival]
tricycle ['trarsiklI]
eliminate [r'limmnert]
hydraulic [har'dro:11k]
nacelle [na'sel]
plunger ['plandza]
withstand [wid'steend]
rough [raf]
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2. Read the text and write a brief heading for each paragraph.

Landing Gear

1. A landing gear (or undercarriage) is intended to support an airplane in
proper location for take-off and landing and to provide shock absorption.

Shock is usually absorbed by a
sort of pneumatic tyres and
shock absorbing struts.

A landing gear usually consists

- of wheels carried either from a

fuselage or from wings by a

- framework of hollow tubes

called struts. In addition to these

main wheels, support is needed at the rear of a machine. This is a tail
wheel (or skid) carried on a swiveling mounting.

2. Two different arrangements of landing wheels are in use today. They
are conventional tricycle gears and a landing gear with a skid.

3. The first, the tricycle type, has the main wheels mounted slightly aft
of the centre of gravity and the third wheel (the nose wheel) in front. The
second type comprises two main wheels located slightly forward of the
airplane’'s centre of gravity and a tail skid at the rear.

4. A tricycle landing gear of an aircraft
consists of one nose leg and two main
legs. A nose leg is mounted under the
nose section of the fuselage. Main legs
are installed under the wing or the
fuselage symmetrically with respect to
its centre line. A tricycle gear has
many advantages. It simplifies
landing, eliminates the danger of
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nosing over and carries an airplane in normal take-off position. It permits
an airplane to land and come to rest within a shorter distance.

5. Consequently, it is the rule today to employ retractable landing gear,
which can be drawn up (or retracted) in flight into the wing or fuselage
structure. Most high-speed airplanes have retractable landing gears. A
retracting mechanism may be either mechanical, powered by electric
motors, or hydraulic. Various linkages are employed to perform the
retraction of wheels and struts into the fuselage, wing or nacelles.

6. After take-off, the nose leg is retracted into the well provided in the
fuselage and the main legs are retracted into the well of special nacelles.
Landing gear legs have
oleo-pneumatic shock
absorbers. A shock strut is
the major assembly of
wheels. It consists of a
shock absorber and other
elements. A shock absorber
comprises an outer steel
tube with a welded top head,
which attaches a plunger.

Landing gear with a skid

7. Landing wheels are fitted with large diameter low-pressure tyres,
which allow an airplane to taxi over rough ground and assist in absorbing
the shock of landing. The landing gear is designed to withstand the loads
imposed by rough landings and fast taxing. It must also carry the
breaking loads in a fully braked landing.

8. The design of a tail wheel is similar to that of main legs and usually
consists of a single oleo unit. A tail wheel may be of a conductor type.
When it is resting on the ground, it provides an electrical Earth contact
and so prevents an aircraft and crew from damage through static
electrical charges.

95



3. Complete the table according to the content of the text.

UNIT FUNCTION

Landing gear

Pneumatic tyre

Shock-absorbing struts

Tail skid

Wheel well

4. Define the main idea of paragraphs 4 and 8.

5. Complete the sentences below with the suitable words from the box.

main legs oleo unit support provide
skid nacelles nose leg
1. The landing gear is designed to an airplane on the ground and
to shock absorption.
2. Tricycle landing gear consists of one and two

3. After take-off main legs are retracted into special :

4. A tail wheel consists of a single

5. The rear part of some airplanes is supported by a

6. Ask questions to which the following sentences are answers.
Remember to use “wh-"" words: why, what, where, when.

— tricycle landing gears and a landing gear with a skid.
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— it simplifies landing and prevents nosing over.

— after take-off.

— into the well of special nacelles.

— large diameter low-pressure tyres.

— to protect an aircraft and crew from damage through static electrical
charge.

— by a framework of hollow tubes called struts.

~

. Give your own definitions for the words from the text.

tail skid

tyre

aircraft centre line
landing gear well
framework

retractable landing gear

8. Match the word in column A with the word in column B having a
similar meaning. Be careful! There are some extra words in
column B.

A B
fit linkage
strut skid
rear design
landing gear maintain
intend equip
support back
tail wheel leg
conventional usual
undercarriage
provide

9. a) Check if you know the meaning of the following words.

To intend, to carry, to mount, to install, to employ, to perform, to attach,
to withstand, to impose, to prevent.
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b) Make up your own word combinations using these verbs.

10. Complete the missing part of the table.

Verb Noun Adjective (Participle)
simple
absorb
arranged

retraction
mount

addition

conductive

11. Read the text and decide which word A, B, or C best fits each
space. There is an example (0) at the beginning.

In common with most braking systems, aircraft wheel brakes (0)
......... by using friction between a fixed surface and a moving one to
bring an aircraft to rest, converting kinetic energy into heat energy. The
amount of heat generated in stopping a large modern aircraft, is
enormous, the problem of (1) .......... this heat has been a challenge to
aircraft (2) ......... and scientists for years. As progress has been made
in this direction, so aircraft have got faster and heavier and the problem
Worse.

The advent of reverse pitch on propeller driven aircraft and reverse
3) ....... on jet engined aircraft, has provided a partial answer to the
problem, but even with these, the need for normal braking still exists.

All modern aircraft now use plate brakes operated by hydraulic
systems as their means of (4) ......... or stopping. This system uses a
series of fixed friction pads, one or more rotating plates, similar in
principle to disc brakes on a car.
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The number of friction pads and rotating plates that are used is a
matter of design and wheel size, a light aircraft would be able to utilize
a single plate disc brake whereas a typical (5) ......... on a large aircraft
would be a multi-plate unit.

The friction pads are made of an inorganic friction material and the
plates of ‘heavy’ steel with a especially case hardened surface. It is this
surface, which causes the plates to explode if covered with liquid fire
extinguishant when they are red hot.

Carbon is also used for manufacturing brake units because it has
much better heat absorbing and dissipating properties. Carbon brakes
are also much (6) ........ than equivalent steel units. The (7) ......... is
their increased cost and shorter life, so they tend to be fitted only to
aircraft where the weight saving is worth the extra cost, long haul
aircraft, for example.

An anti-skid system reduces the braking distance on both take-off and
landing. An inoperative anti-skid system will increase the take-off and
landing distances required.

0. A. function B. support C. provide

1. A. accumulating B. utilizing C. dissipating
2. A. passengers B. pilots C. designers
3. AL lift B. thrust C.drag

4. A. slowing down B. accelerating C. destroying
5. A. arrangement B. organization C. attachment
6. A. softer B. heavier C. lighter

7. A. disadvantage B. advantage C. harm
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You should remember the following words and phrases!

landing gear

maccu

pneumatic tyre

IMHEBMAaTHYCCKas IIIMHa

shock absorbing strut

aMOPTHU3UPYIOIIasl CTOMKa

framework

Kapkac, pama

skid

XBOCTOBas omopa

tricycle gear

TPEXOMOPHOE IIACCH

to eliminate YCTpaHATh
nosing over KaItOTUPOBAHUE
retractable BTSATHUBAIOIIUNACS
nacelle TOHJI0JIa

well HHIIIA, OTCEK
shock absorber aMOPTH3aTOP

to withstand BBIIEPXKATh
taxing pysieHue
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Grammar

Participle is a non-finite verb form denoting action process. It combines
properties of a verb, an adjective and an adverb.

Meaning Forms

Participle Active voice Passive voice
Participle | (Simple) Ving being Ved
expresses an action using being used

that is simultaneous
with the  predicate’s

action

Participle | (Perfect) having Ved having been Ved
expresses the action having used having been used
preceding the

predicate’s action

Participle Il expresses | ~  -------- Ved

the completed action used

with respect to the
predicate’s action

Participle | functions

Participle I Simple Participle | Perfect
Onpenesienue: B ¢ynkuu onpenenenus He
JeBoe — a moving object - yrorpebisercs. B aTom
JBIDKYIAIACS TIPEIMET; clTy4yae MepeBOUTCS
npaBoe — air targets flying - MPUIATOYHBIM
BO3AYILIHBIC LIETIH, JeTALIHe NPEIJIOKCHUEM.
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O0cToATEILCTBO
IlepeBoauTCcsS Ha PYCCKUNA S3BIK

JeenpuyacTuemM:
Testing the engine we used new
methods. - HcnbiThIBast

JIBUTaTe)Ib, Mbl IPUMEHWIN HOBBHIC
METO/BI.

Ilepen mnpuuactTueM B QYHKIUH
00CTOSATENBCTBA YACTO  CTABATCA
corozel When, while. B atom ciryqae

MIpUYacTe MEpPEBOAUTCA Ha
PYCCKHH S3BIK:

1) mpu + cymiecTBUTENBHOE

2) meenpuvacTHEeM

3) HPUIATOYHBIM

NPEI0KEHUEM
When testing the engine we used
new methods.
1. Ilpy wuCHBITAHUM JIBUTATEIIS
MBbI MIPUMCHUJIN HOBBIC MCTO/BI.
2) HWcnbIThIBasi [BUraTellb, Mbl
IIPUMCHHNIIM HOBBIC METOBI.
3) Koraa ™Mbl MCOBITHIBAIHU
ABHUIaTE/b, Mbl IIPUMCHUIIU HOBBIC
METO/BI.

O06cTOSATEIBLCTBO
IlepeBoauTcss Ha  pyccKui
SA3BIK ACCNMPUYACTHEM:
Having published his book
about space exploration in
1895 Tsiolkovsky became
known all over the world. -
OnyoaukoBaB B 1895 rony
KHATY 00  HCCIeIOBaHUH
kocMmoca, [lnonkoBckuil cran
HU3BECTEH BCEMY MUDY

Koraa MbI HCNBbITBIBAJJIH
ABHUIaTE/ b, Mbl IIPUMCHUIIU HOBBIC
METOHEI.

Yacrte CKazyemoro

B OJHOM U3 MPOJOJLKCHHBIX BPEMCH
(Continuous); mpu3HaK  JaHHOM
(GYHKIMH — HaJTH4ue GOPMbI

to be nepen mpuuactuem:

The aircraft was flying at a
supersonic speed. — CamoureT JeTe
Ha CBEPX3BYKOBOM CKOPOCTH.
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Participle 11 functions

JleBoe onpenesienne | an improved engine-
YCOBEpPUIEHCTBOBAHHBII IBUTATEIb

IIpaBoe The engine improved by the designer had
onpeaeseHue excellent characteristics — JIBurarens,

YCOBEpPIIEHCTBOBAHHBIH KOHCTPYKTOPOM,
HMeJl IPEBOCXOIHBIE XapaKTEPUCTUKH.

The engine improved had excellent
characteristics. — YcoBepuieHcTBOBaHHbII
JIBUTATENIb UMEJT OTIIHYHBIE
XapaKTePUCTHKH.

O0CTOAATEIBLCTBO Yacto B 3TOH (yHKIIMM C TpUYacTHeM
ynotpebisitoress  coro3el When, while —
xorxa; if - ecu; though, although - xors. B
3TOM cCllyyae TPUYACTHE MEPEBOIUTCS HA
PYCCKUH SI3BIK:

1) mpwm + CyIIecTBUTENBHOE
2) neenpuyYacTHEM
3) IPHUIATOYHBIM TPEIIOKECHUEM

When tested the instrument showed good
results.

1) Mlpu wcnbITaHuu 1pUOOpP TMOKA3ad
XOPOIINE Pe3yJIbTATHI.

2) Byayuu HCNIBITAHHBIM, npudop
MOKa3aJl XOPOIUE Pe3yIbTaThl.

3) Korza mnpu6op WCHBITHIBAIM, OH
[I0Ka3aJl XOPOLINE Pe3yJIbTaThl.
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YacTb cKa3yemMoro Perfect Tenses — has written —nanucan

Passive Voice —was done — ObL1 cenan

1
0

1.

2.

o &

8.

9.

1

2
1

. Translate the following sentences paying attention to the functions
f Participles.

We need highly developed electronics and new materials to make

supercomputers.

New alloys have appeared during the last decades, among them a

magnesium-lithium alloy developed by our scientists.

We are carried by airplanes, trains and cars with built-in electronic

devices.

New technologies reduce the number of workers needed.

Driving a car a man tries to keep steady speed and watch the car in

front of him.

Having stated the laws of gravity Newton was able to explain the

structure of the Universe.

Being more efficient than human beings computers are used more and

more extensively.

Having been published in 1687 Newton’s laws of motion are still the

basis for research.

Being invented the digital technology solved the old problems of

noise in signal transmission.

0.Having published his book about space exploration in 1895
Tsiolkovsky became known all over the world.

. Translate the sentences into Russian.

. The first engines appeared in the 17-th century and people began using

them to operate factories, irrigate land, supply water to towns, etc.

2
\

3

. The steam engine having been invented in 1825, a self-propelled
ehicle was built.

. After the German engineer N. Otto had invented the gasoline engine,

the application of this engine in motor cars began in many countries.

4

. We were demonstrated an operating engine.
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5. Brakes having become more efficient, cars achieved greater reliability.
6. Having finished the experiments scientists started a series of new tests.
7. When frozen, water is a colourless solid known as ice.

8. The steering system used has been tested by the research engineers.

9. Metals being used in industry in the form of alloys have better
properties than pure metals.

10. The results obtained were carefully studied.
3. Translate the sentences into English.
1. Ynrast KHUTY, OH OOBIYHO JI€TaeT 3aMEeTKH.

2. llocme TOro Kak OH MPOAHAIM3UPOBA PE3YJIbTATBl MHOTHX
SKCIICPUMEHTOB, OH CJIeNIajl JOKJIa]] Ha KOH(EPEHIIUY.

3. OTBeyast Ha BONPOCHI, OH CJIEJIAT HECKOJIBKO OMIMOOK.

4. OTBEeTUB Ha BOMIPOCHI KOJUIET, JOKIAIUMK MPOJOKUII IPE3EHTALUIO.
5. SIBasisicb XOpOIIMM HPOBOAHUKOM 3JIEKTPHUYECTBA, MEIb IIHPOKO
UCIIOJIB3YETCSl B IPOMBILICHHOCTH.

Speaking

1. You are a guide of the museum of aviation. Tell a group of the first-
year students about different types of landing gears. The
presentation is welcomed to support your excursion.

Writing

1. Translate the text in a written form.

This airplane has a hydraulically operated retractable tricycle
landing gear with nosewheel steering. The port and starboard main gear
assemblies each consists of a single wheel with an oleo-pneumatic shock
absorber and a stub axle carrying a single wheel and tyre. Each leg is
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attached to the wing spars and retracts inwards into a landing gear bay in
the wing. A door is hinged to the wing outboard of each leg and covers
the outer portion of the gear bay when the gear is retracted.

The nose gear leg consists of an oleo-pneumatic shock absorber
attached to the forward pressure bulkhead, with two wheels mounted on
a live axle. Mechanical linkage ensures that the nosewheel bay doors are
in closed position except during gear travel.

The brakes on each main wheel consist of sintered iron plates
operated hydraulically by a multi-piston assembly. Anti-skid units and
automatic wear adjusters are fitted to ensure maximum braking
efficiency under all conditions.

Extension of the landing gear in the event of hydraulic failure is
achieved by using an emergency system operated by a hand pump from
the flight deck.
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MODULE 9. AIRCRAFT DESIGNING

Lead in

1. Give a definition of the term *“aircraft designing”. Compare your
definition with your partner.

2. Tick the words, which come to your mind when you think of aircraft
designing. Explain reasons.

1) reliability

2) safety

3) assembly

4) test

5) professional skills

6) strength

7) freezing point

8) aerodynamics

3. Before reading the text answer the following questions.

1. What professional skills must an aircraft designer have?

2. What are the aspects of aircraft designing?

Reading

1. Practice reading the following words.

certain ['s3:tan]
consumption [kan'sampfan]
freight [frert]
efficiency [1'fifonsi]
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sample ['sa:mpl]
collapse [ka'lzeps]
fatigue [fo'ti:g]
airworthiness ['ea, w3:01nas]
elaborate [1'leebarit]

2. Read the text to see whether your predictions were correct.

3. Read the text and match the English words with their Russian
counterparts.

1) freight a) yCTaJoCTHasi IPOYHOCTh
2) load b) spdexruBrocTs, KI1/]
3) efficiency C) UCTIBITAHNE

4) airworthiness d) ucnbITaTeNbHAS CTAHIMS
5) test €) Harpy3ka

6) sample f) rpy3

7) fatigue strength g) obpasery

8) test house h) npurogHOCTh K MONETY

4. Scan the text and highlight the adjectives describing airplane
designing. If you don’t know their meaning you should consult a
dictionary.

Aircraft Designing
1. There are two main things that make aircraft engineering difficult: the

need to make every component as reliable as possible and the need to
build everything as light as possible.
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2. Given a certain
power of engine and
a certain fuel
consumption, there
is practical limit to
the total weight of
aircraft that can be
made to fly. Out of
that, weight as much as possible is wanted for fuel, radio navigational
instruments and, of course, for passengers or freight themselves. So, the
structure of an aircraft has to be as small and light as safety and efficiency
will allow. A designer must calculate the normal load that each part will
bear. This specialist is called the “stress man”.

3. Stress man’s calculations go to a designer of the part, and he must
make it as strong as the stress man says. One or two samples are always
tested to prove that they are as strong as the designer intended. Each
separate part is tested, then a whole assembly — for example, a whole
wing, and finally the whole aircraft. When a new type of aircraft is being
made normally only one of the first three made will be flown. Two will
be destroyed on the ground in structural tests. The third one will be tested
in the air.

4. Two kinds of ground tests are carried out. The first is to find the
resistance to loading of the wings, tail, etc. until they reach their
maximum load and collapse. The other test is for fatigue strength. Small
loads are applied thousands of times. Each may be well as a single load,
but many repetitions can result in collapse. When a plane has passed all
the tests, it can get a government certificate of airworthiness without
which it cannot fly.

5. Making working parts reliable is as difficult as making the structure
strong enough. Flight controls, electrical equipment , etc. must not only
be light in weight, but must work both at high altitudes where the
temperature may be below freezing point and in the hot air in the tropics.
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6. To solve all these problems the aircraft industry has a large number of
research workers, with elaborate laboratories and test houses. Moreover,
new materials to give the best strength in relation to weight are constantly
being tested.

5. Choose the answer, which is the most corresponding with the text
information:

1. The two main requirements of aircraft design are:
- speed and passenger comfort
- making things both light and reliable.
2. The maximum possible weight of an aircraft is determined by
- the engine power
- the number of passengers
3. The stress man’s job is to calculate
- how safe the plane is
- how strong each part must be
4. The first three aircraft of a new type
- do not fly
- are used for testing purposes
5. All equipment in an aircraft must
- work especially well at high temperature
- work perfectly within a wide range of temperature
6. Certificates of airworthiness are given by
- the aircraft industry

- the government
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7. Research workers
- are employed in large numbers by the aircraft industry
- do not need elaborate laboratories
8. New materials are
- too expensive to use in the aircraft industry

- put to a variety of tests

6. Insert the proper words from the box:

airworthiness ground tests small
materials
samples strong light
1. Oneortwo..... are always tested to prove that they are as ......

as the designer intended.
2. Two kinds of .... strength tests are carried out.

3. The structure of an aircraft hastobe as .....and ....... as safety
and efficiency will allow.

4. When a plane has passed all the ...... it can get a government
certificate of .... without which it cannot fly.

5. New ..... to give the best strength in relation to weight are

constantly being tested.

7. Divide the text into logical parts. Think of the subtitle to each part.
Highlight the key words of each part.

8. Answer the questions:

What are the things making aircraft engineering difficult?

What is a practical limit to the total weight of aircraft?

Where and why do the stress man’s calculations go?

Why are the samples tested?

How many aircraft of new type are destroyed in structural tests?

arwdE
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6. What types of ground strength tests are carried out?

Can an aircraft fly without government certificate of airworthiness?

8. What are the requirements for flight controls, electrical equipment,
etc?

9.  What must the working parts of the aircraft be?

10. What reason are the new materials being tested for?

~

9. Match the synonyms and make up word combinations using words
from column B.

A B
reliable unit
aircraft safe
difficult destruction
engine plane
consumption cargo
freight armature
sample hard
assembly use
resistance power plant
collapse opposition
equipment pattern

10. Fill in the gaps with the suitable derivative of the word given in
brackets.

1. The practical limit of the aircraft weight are a certain power of engine
and a certain fuel (consume).
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2. The structure of an aircraft must be as small and light as (safe)
and efficiency will allow.

3. The stress man’s (calculate) go to the designer of the part.

4. In one of the ground tests the wings, tail and other units reach
maximum load to find out the (resist) to loading.

5. In the test for fatigue strength small loads are applied for thousands
of times and many (repeat) can result in collapse.

11. The stresses an airplane has to withstand in flight can be classified
into five types. Match the pictures with the definitions.

_}[Gampre-asir:rn i Q-M@_D

e —
"li'_

Tension [

Shear
fp—

a) this type of stress is a result of two opposite longitudinal forces

b) this type of stress is a result of two opposite twisting forces
c) this type of stress is the opposite compression

d) this force makes one surface of a substance move over another
parallel surface

e) movement that causes the formation of a curve
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12. Look at these four pictures of aircraft and discuss the different
materials you think you would find in them and why.

13. Read the text and decide which word A, B, or C best fits each
space. There is an example (0) at the beginning.

As well as designing the structure, shape and size of a product, an
aircraft designer must also specify the materials that it will be made of.
The choice of (0) ............ materials (1) .......... on three main factors.
These are suitability, availability and cost.

Modern aircraft are constructed mainly of aluminium and its alloys with
smaller amounts of steel and titanium for the major structural
components with composite materials used (2) .......... for more lightly
loaded structures.
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Composite materials are made of at least two elements to produce a
material with (3) ........... that are different to those of the original
elements. Nearly all composites consist of a bulk material, this is called
the matrix and some form of reinforcement. This reinforcement is used
mainly (4) .......... the strength and stiffness of the matrix and is usually
in a fiber form.

When the matrix is combined with reinforcing fibers such as glass,
carbon and Kevlar exceptional properties can be obtained. The matrix
will spread the load to the composite between each of the individual
fibers and also (5) ......... the fibers from damage.

These composites have good (6) ........... to corrosion but their fatigue
behavior is different to that of conventional metal alloys. Metal
structures suffering fatigue retain their design strength up to a critical
point after which failure occurs rapidly whereas composites lose their
properties gradually.

Interest in composites for structural use continues to grow due to their
high specific strength, specific stiffness and their ability to retain those
properties at elevated temperatures. There are cost factors involved in
the use of composites in aircraft. The manufacturing costs are high due
to it being a labor intensive and often (7) ......... process. These factors
are outweighed by the reduced operating costs. Aircraft such as the
Boeing Dreamliner are approximately 20% lighter and this gives a large
8) ......... in fuel consumption.

0. A. suitable B. conventional C. strong

1.A. depends B. provides C. suits

2.A. restrictedly B. readily C. extensively
3. A. properties B. quantities C. performances
4. A. to stabilize B. to reduce C. to increase

5. A. protects B. stops C. covers

6. A. improvement B. resistivity C. resistance

7. A. hard B. complex C. simple

8. A. reduction B. increase C. improvement

115



You should remember the following words and phrases!

power MOIIHOCTb

freight rpy3

stress man HWHXEHEP- POYHHUCT
sample o0pasel, SK3eMILIIP
assembly cOopka, arperat
structural test HCTIBITAHUE KOHCTPYKIUU
fatigue strength YCTaJOCTHAS IIPOYHOCTD
resistance CONPOTHBIICHUE

to destroy paspymarhb

to resultin MPUBOJIUTH K

airworthiness

TOJHOCTH K IT10JICTaM

freezing point

TOYKa 3aMCpP3aHusd

suitability MPUTOAHOCTh

availability HaJIN4Ke

stiffness KECTKOCTD

failure MOBPEKIECHIE, OTKA3
Grammar

Gerund is a non-finite verb form denoting action process. It combines

properties of a verb and a noun.

action or future action
in relation to the
predicate

Active Passive
Simple Gerund
non-perfect verb form Ving being Vs
expressing an action
that is simultaneous taking being taken
with the  predicate’s
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Perfect Gerund

expresses the act
preceding
predicate’s action

ion
the

having Vs having been V;

having taken having been taken

T epyH,I[I/Iﬁ MOIXKCT MMCPCBOJUTHCSA Ha pYCCKI/Iﬁ A3BIK CYHICCTBUTCIILHBIM,
I/IH(i)I/IHI/ITI/IBOM, ACCIIPUYIACTUCM U MMPUAATOYHBIM NPCATIOKCHUCM.

| like his method of teaching. — Mue HpaBuTCS ero MeTox

npenoaaBaHus.

It’s no use talking to him. — C uum Gecmone3Ho pa3ropapuBarh.

He left without saying a word. — O ymiern, He ¢cka3aB HH CJIOBA.

He was suspected of keeping something from us. — Ero momo3pesanu B
TOM, YTO OH YTO-TO OT HAC CKPbLIBAET.

Functions

Examples

Subject

Measuring drag is necessary in many
experiments. - H3mepenue
J1060BOTO COTIPOTHUBIICHHS
HCO6XOI[I/IMO Inpu MMPOBCICHUN
MHOT'UX 3KCIICPUMCHTOB.

Part of predicate

His hobby is collecting aircraft
mock-ups. — Ero mobumMoe 3aHsTHE

KOJJICKIIMOHUPOBATH MAaKEThI
CaMONETOB.
She stopped reading. - Omna

3aKOHYMJIA YUTAThb.
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Object He had to stop experimenting. — On
BBIHYKJICH ObLI NPEKPaTUTh
IKCIICPUMEHTHPOBAHUEC.

He succeeded in obtaining reliable
results. — EMy ymamoch MOJy4HMTh
HAACKHBIC PC3YJIbTATHI.

Attribute There are several ways of producing
electricity in space. — Wwmeercs
HECKOJIBKO CII0CO00B MPOMU3BO/CTBA
JICKTPUYIECTBA B KOCMOCE.
Adverbial modifier (always | After testing the engine they put
with a preposition) down the results. - Tlocae
HCNBbITAHUSA ABUTIaTEIA OHH
3alKiCaIii pe3yIbTaThl.

The Gerundial Construction

The Gerundial Construction consists of a noun (in common case or in
possessive case) or a possessive pronoun, or a personal pronoun in
objective case + Gerund. The Gerundial construction is often introduced
using words umo, mo, umo, mozo, umoowt, umoooL.

His taking part in the development of the new cooling system was of
great help to us. — To, YT0 OH MPHHUMAJI yYacTHE B pa3padoTKe HOBOI
CHCTEMBbI OXJIAKACHUSA, OBLIO JJIA HaC 00JIBIIION IIOMOIIBIO.

Kurchatov’s having devoted all his life to nuclear physics is known
to everybody. — To, yro KypuaToB mOCBATHJI BCIO CBOI0 KH3Hb

siiepHOi (pu3MKe, U3BECTHO BCEM.

1. Translate the following sentences paying attention to the function of
the Gerund.

1. On detecting danger on opposite course, the computer signals the
pilot.
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2. Detecting an object in front of a car in the dark is the purpose of the
“night vision system”.

3. One of the main problems of a driver on the road is keeping the speed
constant and watching the cars ahead.

4. A new device for monitoring and adjusting air pressure in landing gear
tires has recently been developed.

5. Before starting an engine, one must examine it carefully.
6. Upon being heated the molecules begin moving very rapidly.

7. On graduating from the Moscow Higher Technical School
S.P.Korolev began working in the field of rocket design.

8. Numerous methods have been developed for producing high-strength
composite materials.

9. It is difficult to solve some of the present-day scientific and
technological problems without using supercomputers.

10. There are some ways of obtaining aerodynamically “clean” wing.

2. Translate the following sentences paying attention to the
prepositions before the Gerund. They are translated: in - npu; on, upon
- no, nocie, npu; by — nymem, nocpeocmeom; without - ges.

1. In building new aircraft, engineers have to solve many different
problems.

2. On examining the aircraft before flying, a pilot is to be sure that he
will get to his destination without accidents.

3. By summing up the information about the speed and distance of
various objects on the road, the computer detects all possible danger.
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4. A superliner of a new kind will be capable of flying at five times above
the speed of the sound.

5. The only way of overcoming the great air resistance at high velocities
is flying higher.

6. At low speeds, the engine can use turbines for compressing the air
before mixing it with fuel in the combustion chamber.

7. In flowing over the aircraft’s surface, the fuel cools its skin.

8. On reaching its cruising speed the supersonic liner will fly at 100,000
feet above the Earth.

9. By using supercomputers, it is possible to avoid making mistakes in
extremely complicated thermodynamic computations.

10. By using Global Positioning System, a pilot is able to make long
flights on predetermined route without concentrating on weather
conditions.

3. Translate the sentences with the Gerundial Construction.

1. Your working at the student design bureau helps you to know
t5echnical subjects better.

2. We know of Newton’s having developed principles of mechanics.

3. That wind tunnel tests are the most important for improving
aerodynamic qualities of any new aircraft is a well-known fact.

4. His being an experienced engineer was very important for our new
project.

5. We insisted on its stabilizer being redesigned.
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Speaking

1. Imagine you are a supervisor of a trainee group. Tell them about
aircraft designers and steps of aircraft designing. Presentation will
make your description more interesting and easily understood.

Writing

1. Translate in a written form.
There are many methods of joining materials but the common methods
are:

* riveting * welding ¢ bolting * bonding.

Riveting. This has been the most common way of joining materials and
involves placing a rivet in a pre-drilled hole. The tail of the rivet is
deformed and this clamps the material together. Rivets may be set by
hand or by a power operated machine. All rivets are meant to be used in
shear and have little strength in tension.

Welding. This is a process where the two metals are fused to become
one. Fusion welding is where a gas flame is used to heat the metal and a
filling material is used to fill the gaps. There are many other types of
welding including forge, electric arc and spot welding, all of which have
particular applications.

Bolting. This is employed where high shear or tensile loads are
experienced. Most applications use steel bolts. These must be locked to
make sure that they do not loosen in service. This may involve the use of
locking wire, split pins or special nuts.

Adhesive Bonding. Adhesive bonding is one of the common methods
used. A sheet of adhesive is placed between the two materials, heat is
then applied to cure the adhesive which produces a strong bond. One
advantage of this method is that compared to say riveted joints, it is easier
to seal structures making it particularly useful for fuel tanks.
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