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UNIT 1
FROM THE HISTORY OF FLYING

Pre-reading

1. a) Brainstorm the words which come to your mind when you think
of flight.

b) Choose those ones that may be related to the human flight and
explain why you have chosen them.

2. Before you read the text try to answer the following questions.
Shear your answers.

1) Why can airplanes fly? Is there any difference between flight of birds
and airplanes?

2) What are the main forces acting on the aircraft in flight?

3) What types of the aircraft do you know?

3. Scan the text and try to guess the meaning of underlined words
from the content of the text.

Reading

1. Read the text and highlight the key ideas of each paragraph.
FROM THE HISTORY OF FLYING

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

B. The Greek philosopher Aristotle believed that air had weight and
pressed on bodies which were in the air. One of the most famous Greek
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legends is the legend of Daedalus and Icarus who made wings and fastened
them on with wax. Daedalus landed in safetv. Icarus was not so 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.

C. 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.

D. 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.

E. 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.

F. And this first in the history of civilization plane was the one
designed by Alexander Mozhaisky. It went up in the summer of 1832.

J. 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.

H. Devoted courage was 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.

I. Following the glorious 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 reequipment. New supersonic jet planes
have replaced the piston-engined aircraft. 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 passengers aircraft
will be doing regular service on space lines.




Comprehension Check

1. The text has 9 paragraphs. Which paragraph mentions the first
controlled flying machine?

2. Which of the following sentences summarize the main idea of the
paragraph D?

a) Human flight is possible due to moving wings.

b) Flight principle was known from the ancient Greeks.

¢) Scientific principle of the human flight was recorded by Leonardo da
Vinci.

d) Leonardo da Vinci predicted conquest of outer space.

3. In the text find the definition of the main scientific principle of
human flight.

4. Look at the text again and answer the questions.

1. Who believed that air had weight?

2. Who wrote the book “On the Flight of Birds™?

3. What is the fundamental idea of the book “On the Flight of Birds™?

4. What did Leonardo da Vinci record in his book “On the Flight of
Birds™?

5. When is the lift of the aircraft greater?

6. When did the first flying machine appear?

7. Who designed the first plane?

Vocabulary Focus

1. Work in pairs. Give the definitions of the following words and
expressions.

Famous person, gas, lifting force, airplane, world record, range,
passenger, supersonic plane.

2. a) In the text find the antonyms for the words in the box.

danger lose slower the newest
impossible irregular moveless impractical

b) Make up sentences with the words from the box.



3. Complete the sentences below with suitable words from the text.

1. Later men of science came to conclusion that the higher you went . ...
air pressure was.

a) the higher  b) the more  c¢) the little  d) the less

2. Leonardo da Vinci discovered that ... .. the flow of the air ...... the lift
was.

a) the faster, the less b) the faster, the greater c¢) the greater, the less

3. Supersonic jet planes have replaced ...... .

a) helicopters  b) piston-engined aircraft ¢) subsonic aircraft

4. Air force equipment and armaments are being ... .. continually.

a) considered b) improved c¢) displayed d) controlled

Speaking

1. What are the facts you have learnt from the text? Share ideas with
your partner.

2. Work in pairs. Imagine that one of you is a visitor of a museum of
aviation and the other is a museum guide. Make up a dialog. You may
need some more information. Conduct an investigation to find out some
interesting facts.

Use the following expressions:

Excuse me, do you know ...

1 could hardly imagine that ....

1didn’t expect that ...

That’s a very interesting question ...

Writing

1. Read the following words to form meaningful sentences.

1) speed/Russian/and/are/pilots/records/establishing/range/new/for/world/
altitude.

2) air/on/has/bodies/and/presses/weight.

3) in/planes/replace/will/jet/future/spaceplanes/supersonic.

4) the/the/flow/the/of/faster/is/air/the/the/lift/greater.

5) da Vinci/the/principles/flight/of/Leonardo/human/first/recorded/scientific.



UNIT 2
PIONEER OF ROCKET ENGINEERING

Preparing to Read

1. You are taking part in the TV show How to Become a Millionaire?
Choose the correct answer. Be careful with the proper names. Good
luck!

1. The International Aviation Saloon MAKS annually takes place in:

a. Tsiolkovsky ¢. Baikonur
b. Zhukovsky d. Petropavlovsk-Kamchatsky
2. The theory of flight was invented by:
a. Daedalus and Icarus c. Leonardo da Vinci
b. Brothers Wright d. S.P. Korolyov
3. The first name and the patronymic of Korolyov are:
a. Sergey Petrovich c. Sergey Pavlovich
b. Stepan Pavlovich d. Stephan Pavlovich
4. Find the city not connected with the biography of Korolyov:
a. Moscow ¢. Zhitomir
b. Kuibyshev d. Vladimir
5. Korolyov S.P.was awarded with:
a. The Nobel Prize c. The Pulitzerovs award
b. The honoured membership in d. three Orders of Lenin
Harvard

6. Korolyov S P. was buried:

a. at his home town Zhitomir ¢. his ashes are in the Moscow
Museum of Cosmonautics

b. at Baikonur d. at the Red Square near the
Kremlin Wall

2. Read the following International words and try to guess their
meaning. Discuss them with your partner. Check the pronunciation of
these words in the dictionary.



System, sphere, cosmic, academician, acromechanical, group, hero, prize,
burcau, enthusiast, experimental, talent, rocket, organizer, ideas, spirit,
satellite, industry, title.

Reading

1. Read the text and try to guess the meaning of underlined words
from the content of the text.

S.P. KOROLYOV

Academician Sergey Korolyov was an outstanding Soviet scientist and
designer of space-rocket systems during the Space Race between the United
States and the Soviet Union in the 1950s and 1960s. The first artificial Earth
satellites and spaceships in which man made his first cosmic flights were
made under S.P. Korolyov’s guidance.

Korolyov was born on January, the 12" 1907, in the city of Zhitomir into
the family of a teacher. From 1927 he worked in the Aircraft industry. In
1930, without leaving his job, he graduated from the aeromechanic
department of the Moscow Bauman Higher Technical School and finished a
flver’s school the same year.

After acquaintance with Konstantin Tsiolkovsky and his ideas Korolyov
became an enthusiast and one of the founders of space-rocketry engineering.

In 1933 the Group for Studying jet propulsion was organized with his
participation, and they made the first experimental rockets. From then on he
devoted himself entirely to developing Soviet space-rocketry engineering.
Although trained as an aircraft designer, Korolyov's greatest strengths proved
to be in design integration, organization and strategic planning.

A victim of Stalin's 1938 Great Purge, he was confined for almost six
years, including some months in a Siberian gulag. Following his release, he
became a rocket designer and a key figure in the development of the Soviet
ICBM program. He was then_appointed to lead the Soviet space program,
overseeing the early successes of the Sputnik and Vostok projects. By the
time he died unexpectedly in 1966, his plans to compete with America to be
the first nation to land a man on the Moon had begun to be implemented.
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Korolyov reared many leading scientists and engineers who are now
working in research and design burecaus in the sphere of space-rocketry
engineering.

S.P. Korolyov was a talented research worker, a brilliant organizer and a
man of high spiritual qualities. In 1967 our university was named after
academician S P. Korolyov.

Sergey Korolyov’s fruitful work earned him the gratitude of the people
and he received high government awards. He was twice awarded the title of
Hero of Socialist Labour, and received the Lenin Prize, and Orders and
Medals of the Soviet Union.

Before his death, he was often referred to only as "Chief Designer"”,
because his pivotal role in the Soviet space program had been held to be a
state secret by the Politburo.

Comprehension Check

1. You are given answers. Make up questions. (all possible types).

a. The first artificial Earth satellites and spaceships.

b. After acquaintance with K. Tsiolkovsky and his ideas Korolyov
became an enthusiast of space-rocketry engineering.

c. In 1933,

d. Yes, he was. He was a talented research worker.

¢. Yes, it did. It earned him the gratitude of the people.

f. Yes, it was. It was named after academician S.P. Korolyov.

2. Agree or disagree with the statements using phrases.

(I am afraid that’s wrong; you are quite right/ you are not right; that’s
not quite so, I think you are mistaken; as far as I know,; I don't agree with
you (I can’t agree with you), according to the fext.)

1. The first artificial Earth satellites and spaceships were made under
Lomonosov’s guidance.

2. S.P. Korolyov graduated from Samara State Aerospace University.

3. Korolyov devoted himself entirely to developing space-rocketry
engineering.



4. S.P. Korolyov reared many leading scientists and engineers who we
are proud of.
5. Our University was named after Konstantin Tsiolkovsky.

3. Complete the following sentences without consulting the text.

1. Korolyov was bom ... .

2. From 1927 he worked ... .

3. After acquaintance with Tsiolkovsky ... .

4. Korolyov was a talented ... .

5. When mentioning the name of S.P. Korolyov we ... .

Vocabulary Focus

1. Discuss with your classmates and check in the dictionary if all
your translation guesses were correct.

2. Write out all the new words with the translation into your copy-
book and prepare them for the dictation.
3. Give synonyms to the column “A” from the column “B”.

“A” “B”

1. to design a. to take part

2. to launch b. to meet somebody
3. to participate ¢. to construct

4. to award d. to start

5. associate ¢. famous

6. outstanding f. colleague

7. to devote oneself to g. to reward

8. to get acquainted with h. to give oneself to
Speaking

1. The names of Tsiolkovsky and Korolyov are closely connected in
the view of their mutual interests and inventions. Make an oral 3-minute
report on the biography and captivating ideas of Konstantin
Tsiolkovsky.
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UNIT 3
FROM THE HISTORY OF FLYING APPARATUS

Preparing to Read

1. Look through the pictures a-h very carefully. Do you know the
names of each flying device? Name them. For the help look at the list,
given below, but there are some extra models.

P _.. ﬂ.ﬂ
4 _, .r'f{.-ﬂ-l

(i wm

2 h)

Flying boat, glider, biplane, kite, autogiro, balloon, airship, parachute,
helicopter.
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2. If you were a traveler and had at you disposal any passenger-
carrying apparatus, by which one would you prefer to travel?

3. In groups of four, discuss pros and cons of the above apparatus.
Provide reasoning. Use conventional formulae of agreement and
disagreement. The verbs in the box might be helpful.

allow enable force may stop faster save
make it easier make it more difficult  suffer from travel sickness
Agreeing Disagreeing

e | quite agree. e Idon’tagree.

e  You're right. e [ don’tthink so.

e That’s true. o [ wishlI could agree, but ...

e Absolutely! ¢ [’m not so sure (about that).

e No doubt about it! e [ wouldn’t say that.

e That’s just what I was thinking,. Wouldn’t you say that ...?

1. Answer the questions below.

1) How many meanings of the word balloon do you know?

2) Why were people, especially scientists interested in the composition
of the atmosphere?

3) How do we call scientists studying the atmospheric phenomena?

4) Which countries are known to be the pionecers in early flights and
atmosphere studies?

Reading
1. Read the text below. Think of a suitable title. Provide reasoning.
FROM THE HISTORY OF FLYING APPARATUS

The earliest form of air transport was balloons, which are sometimes
called “free balloons” because they are forced to drift by the wind flow
without any engine. This fact alone makes balloons not reliable enough for
carrying people. If they were safer they would be used more for
transportation, but at present the scientists use the balloons mostly for
obtaining information about upper atmosphere, its density and other scientific
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subjects. Weather balloons are particularly used by meteorologists. They
carry instruments whose readings are automatically sent back to the ground
by the radio. The position of the balloon is obtained by radar.

The first balloons were done by Montgolfier brothers in the 18-th
century.

Etienne and Joseph Montgolfier lived in a little village in France where
their father had a paper factory. The two brothers took paper bags from their
father, filled them with smoke over a fire and watched them go up into the
air.

After numerous experiments they were ready to show how their balloons
worked. On the day of the flight people from different places came to the
little village to see the spectacle. The brothers had constructed a bag some
thirty feet in diameter. That big bag was held over a fire. When it was in the
air for ten minutes and then as the air bag became cold the balloon went
down.

The news about the experiment reached the king who wanted to see it
himself. So on September 19, 1783 Montgolfier brothers repeated their
experiment in the presence of the King and Queen of France. This time the
balloon carried a cage with a sheep, a cock and a duck who were thus the first
air travellers. The flight was successful. The balloon came down some
distance off with the sheep, the cock and the duck unharmed.

If the animals could live through this men could risk too. A month later a
balloon was sent up with a Frenchman, Rozier by name. 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.

A month later he and Arlandes made the first free balloon flight. Their
friends who came to say good-bye to them were very sad as if the two men
were going to certain death, but they went up several hundred feet, were
carried by the wind over Paris and came down in safety.

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. If they had not
done it, they would have never reached the French coast.

Comprehension Check

1. Check you knowledge on the history of the balloons. Do the
following quiz and mark the statements as true (T) or false (F).
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8
The earliest form of The first balloon was in
air transport was the air for 15 minutes.
dirigible.
9
“Free balloons” are The first air travelers
moving without any were domestic animals.
engine.
10
Balloons are reliable The first man lifted by
vehicles. the balloon was a
Frenchman, Rozier by
name.
Balloons are used for 11 | Rozier and Arlandes
carrying people. safely landed after the
flight.
12
Weather balloons are In 1785 an American
used by meteoro- crossed the English
logists. Channel in a
balloon.
13
The first balloons The air travellers had
were made in certain trouble during
Germany. their flight across the
English Channel.
14
Montgolfier’s father Balloons are widely
had a paper factory. used nowdays.

2. Compare your answers with those of your partner’s.

3. Define the main idea of the first paragraph. Find the supporting
details that help to develop the main idea.

4. Explain the meaning of the following words and word
combinations from the text. Make use of a dictionary if necessary.

Particularly, village, smoke, numerous experiments, in the presence of,
traveler, cock, unharmed, at a height of, to come down in safety.

14



5. Complete the following sentences using the content of the text.
1) “Free balloons™ are forced to drift by ...

2) This fact alone makes the balloons not ...

3) Ifthey were safer they would ...

4) They carry instruments whose readings are ...

5) Etienne and Joseph Montgolfier lived in ...

6) After numerous experiments they were ready to ...
7) The brothers had constructed a bag ...

8) The news about the experiment reached ...

9) The next time the balloon carried a cage with ...
10) If the animals could live through this ...

11) He stayed up in the air for twenty-five minutes ...
12) A month later he and Arlandes made ...

Speaking

1. You are going on a balloon flight. Tell who and what you would
like to take with you. Follow the plan.

1. Place of Destination

2. Approximate Flight Duration
3. Membership

4. Food

5. Clothes

6. Any other things

UNIT 4
TYPES OF AIRCRAFT

Preparing to read

1. Name the aircraft you know. Describe them. Try to group them
according to their principle of flying.
2. Match the keywords with their translations.

1. seaplane 4. BO3AYIIHBIA BUHT
2. glider b. amdpudua
3. airplane C. PCAKTHUBHBIN CHAPSI, paKkcTa
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4. helicopter d. ruapocamonér

5. autogiro €. CHJIOBAsI YCTAHOBKA
6. missile f. mnanep

7. airscrew £. aBTOXKHP

8. float h. Bepronér

9. amphibian 1. IOTLJIABOK

10. power plant J. camMoaéT

Reading

1. Read the text and check whether your predictions in ex. 2 were
correct.

2. Read the text and name the vehicles not mentioned at the
beginning of the unit.

3. Read the text and write out the words and word combinations you
don’t know, try to guess their meaning from the context. Compare your
notes with your partners.

TYPES OF AIRCRAFT

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

B. Aircraft of the first class are gliders, airplanes, helicopters, autogiros
and winged missiles. Ballistic rockets belong to the second class.

C. Gliders have no power plant and are supported in the air by up and
down air streams or air flows encountering the wing. The glider is lighter
than the airplane and covers long distances with little loss of height.
Thanks to them much of the early advance in aviation became possible.
Now the gliders serve mostly for sport and training,.

D. Airplanes are controllable machines and have engines which give power
for forward motion. The lifting force of airplanes is created by the 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 the airplanes into the
classification as follows:

1) the biplane which is a two wing plane with an upper and lower of wings;

2) the monoplane which is an airplane with wings in one level.
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These are divided into four general types according to the wing position:

a) the mid wing monoplane with the wing secured midway between the
top and bottom of the fuselage;

b) the high wing monoplane having the wing attached to the top of
the fuselage;

¢) the low wing monoplane with the wing attached to the bottom of the
fuselage;

d) the parasol wing monoplane having its wing placed a short distance
above the fuselage and attached to it by struts and braces.

E. 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.

F. At present VIOL 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. The following methods of vertical take-off are suggested now:

a) the direct application of power plant thrust,

b) the application of lifting properties of airfoil.

G. The helicopter largely differs from the airplane. The main thing
that distinguishes a helicopter from an airplane is that the necessary lift
force for helicopter is produced by a rotor instead of wings. The helicopter has
a fuselage but there is no conventional propeller in the nose. Instead it has
rotor blades on the top. The engine drives them. The power of a helicopter
engine is transmitted to the rotor which produces the thrust for vertical take-
off, hovering and forward propulsion. The 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.

H. The autogiro is flying on the same principles, but the difference is that
in addition to a rotor the autogiro has also a tractor 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 the lifting force.

I. Ballistic rockets (missiles) belong to the second class of aircraft.
They do not require any lifting force produced by means of a wing. The
rocket engine is to impart them the necessary energy for propulsion. The
rocket engines are mostly operated on liquid or solid fuels.
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Comprehension Check

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

Heavier-than-air

aircraft
Ballistic
rockets
Gliders
Winged
missiles
STOL Amphibians

2. The text has 9 paragraphs. Which paragraph mentions a) different
landing devices; b) vehicle flying due to up and down air streams;
¢) vehicle able to hover in the air?

3. Read the text again and decide if these statements are true or false.
Correct the false ones.

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

2. Airplanes fly due to up and down air stream.

3. Gliders are equipped with airscrew and power plant.

4. Airplanes can be fitted with floats to take off and land on water.

5. In helicopters lifting force is produced by the wing itself.

6. The helicopters can take off and land vertically.

7. The autogiros and ballistic rockets fly on the same principles.

8. Ballistic rockets do not produce lifting force by means of a wing.
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4. Ask your partner ten questions about types of aircraft.

5. Explain the difference between:
a) airplanes and ballistic rockets
b) helicopters and autogiros

¢) seaplanes and amphibians

d) helicopters and airplanes

Vocabulary Focus

1. Match the synonyms.

A B
advance wing
produce mount
subdivide vehicle
propel progress
airfoil move
attach create
aircraft classify

2. Make up all possible combinations with the verbs.
To divide, to support, to produce, to propel, to attach, to place, to create,
to equip, to differ, to require.

3. Make up 5 sentences with the word combinations from ex. 2.

4. Work in pairs. Give the definitions of the following words and
expressions.

Fuselage, glider, biplane, helicopter, amphibian aircraft, ballistic rocket,

high wing monoplane.

5. Fill in the gaps with the words & expressions from the box.

wing position engines the autogiro
the parasol wing flying boat seaplanes
the wing itself a rotor
ballistic rockets up and down airstreams
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1. Gliders are supported in the air by

2. The lifting force of the wing is created by when it moves
through the air.

3. The monoplanes are divided into four types according to

4, monoplane has its wing placed a short distance above the
fuselage.

5.In the boat hull replaces the airplane fuselage.

6. are equipped with floats to take off water and land on water.

7. The helicopters produce lifting force by

8. is equipped with a tractor airscrew and a rotor.

9. The rocket engine provides energy for propulsion for

10. In airplanes supply power for forward motion.

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

1. Modern (ieTarenapHbIC ammapatsl TsDKEACe Bo3ayxa) are divided into
two classes according to the principle of flying.

2. The (mmanep) is lighter than the airplane.

3. Many airplanes are equipped (B3netars) from water and (cagurbest) on
water.

4. At present (JIA ¢ BeprukanpHeiM Baaérom-mocankoi) and (JIA ¢
YKOPOUCHHBIM B3IETOM-I0CAAK0H) aircraft are becoming popular.

5. The helicopter has a (drozensizk) but there is no (0ObIMHBIH BHHT).

6. Helicopters have a few (Hegocrarku).

7. Ballistic rockets do not require any lifting force produced (mpu
MOMOIIH) a wing.

8. The power developed by the autogiro (nBurarens) is (nepegasarsp) to
the (Bo3ay1uHBIi BUHT).

Writing

1. Translate the text in a written form.

A "glider" is an unpowered aircraft. The most common types of glider are
today used for sporting purposes. The design of these types enables them to
climb using rising air. This has created the sport of gliding. Although many
gliders do not have engines, there are some that use engines occasionally.

Early gliders had no cockpit and the pilot sat on a small seat located just
ahead of the wing. They were usually launched from the tops of hills, though
they are also capable of short hops across the ground while being towed
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behind a vehicle. To enable gliders to soar more effectively, the designers
minimized drag. Gliders now have very smooth, narrow fuselages and very
long, narrow wings with a high aspect ratio.

The early gliders were made mainly of wood with metal fastenings, struts
and control cables. New materials such as carbon-fiber, glass-fiber and
Kevlar have since been used with computer-aided design to increase
performance. Drag has also been minimized by more aerodynamic shapes
and retractable undercarriages.

With ecach generation of materials and with the improvements in
acrodynamics, the performance of gliders has increased. One measure of
performance is the glide ratio. A ratio of 30:1 means that in smooth air a
glider can travel forward 30 meters while only losing 1 meter of altitude.

Due to the critical role that aerodynamic efficiency plays in the
performance of a glider, gliders often have state-of-the-art aerodynamic
features. The wings of a modern glider have specially designed low-drag
airfoil. After the wings' surfaces have been shaped by a mold to great
accuracy, they are then highly polished. Vertical winglets at the ends of the
wings are computer-designed to decrease drag and improve handling
performance. Turbulator devices in the form of a zig-zag tape are used to
direct laminar flow air into turbulent flow at a desired location on the wing.
This flow control prevents the formation of laminar flow bubbles and ensures
the absolute minimum drag. Bug-wipers may be installed to wipe the wings
while in flight and remove insects that are disturbing the smooth flow of air
over the wing.

Modern competition gliders are also designed to carry jettisonable water
ballast (in the wings and sometimes in the vertical stabiliser). The extra
weight provided by the water ballast is advantageous if the lift is likely to be
strong, and may also be used to adjust the glider's center of mass. To avoid
undue stress on the airframe, gliders must jettison any water ballast before
landing.

Pilots can land accurately by controlling their rate of descent using
spoilers, also known as air brakes. These are metal devices which extend
from either the upper-wing surface or from both upper and lower surfaces,
thereby destroying some lift and creating additional drag. A wheel-brake also
enables a glider to be stopped after touchdown, which is particularly
important in a short runway.
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UNIT 5
AIRPLANE COMPONENTS

Preparing to Read

1. Airplanes have many applications in a variety of fields. Brainstorm
as many uses of the airplane as possible.

2. Look at the picture of an airplane. Name the airplane components
you know, share the terms with your partner.

Reading

1. Read the text and try to guess the meaning of underlined words
from the content of the text.

AIRPLANE COMPONENTS

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

B. The power plant is a source of power. It provides power and propels
the airplane. Nowadays there are many types of aircraft engines. These
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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 the power plant or engine and its accessories. The engine is really the
heart of the airplane.

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

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

E. The 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 the stabilizer is an elevator.

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

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

Comprehension Check

1. You have read the text. Fill in the picture with missing terms from
the text.
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2. Complete the table according to the content of the text.

Component Function
to develop the necessary supporting force
Fuselage
to change the attitude and direction of flight
Power plant
Aileron
to control the airplane’s movement up and down
about the lateral axis
Cockpit
to house luggage and cargo
to control the movement of the airplane around the
vertical axis
Nacelle
Landing gear
to provide stability of flight

3. Read the sentences and decide if they are true (T) or false (F).
Correct the false ones.

1. Power plant produces lifting force.

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

3. The landing gear is designed to assist the airplane maneuvering on the
ground.

4. Ailerons, flaps and trimmers are located at the trailing edge of the
wing.

5. Flight controls produce additional lifting force.

6. Empennage is mounted on the wing centre-section.
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4. Answer the following questions:

1. What units does the airplane consist of?

2. The power plant is a source of power, isn’t it?

3. What does the cockpit house?

4. Is the function of the wing to support the aircraft in flight?

5. Where are movable parts of the wing located? Name them.

6. Does the tail unit consist of a vertical stabilizer and rudder and
horizontal stabilizer and elevators?

7. What components are responsible for airplane motion? Where are they
located?

8. What is the function of the landing gear?

Vocabulary Focus

1. Match the words from 4 and B. Make as many combinations as
possible.

A B

Horizontal Edge

Lifting Compartment
Passenger Surface
Sweptback Unit

Trailing Shape
Movable Plant
Structural Part

Power Stabilizer

2. Find the words in the text that mean:
air flow (F); engine (B); surface (E); to locate (C); to hinge (J); energy
(B); usual (J); form (D); compartment (C); wing (D).

3. Translate the words in brackets:

a) into Russian:

1. CunoBas ycranoBka (provides) sneprucii.

2. (Nacelles) — 310 OTCEKH, BMCINAIOIINC ABHMIaTeIb M €r0 BCIIOMO-
TATCIIBHBIC JJICMCHTBI.

25



3. ®rzemspk (contains) kabWHY MHIOTA, MACCAKUPCKHUUM U OaraKHbIN
OTCCKH.

4. Ha s3agneit kpomke kpeuia pacnojararorcst (ailerons, flaps) wu
TPUMMEPBHL.

b) into English:

1. (Pyap mampasacnus) is hinged to the vertical stabilizer.

2. The main landing gear (npukperuisirores) by struts to the fusclage.

3. The wings are the main (mOABEMHBIC TIOCKOCTH).

4. There are conventional (tpéxomopuoe miaccu) and the landing gear
with a (xBocTOBOI OMOPOT).

Focus on Writing

1. Match the beginnings and the endings of the sentences:
1. The power plant provides power and  a. cargo rooms and for
mounting a tail unit on it.

2. The ailerons are located at the b. the movement of the
trailing edge of the wing and airplane around the vertical
axis.
3. The main function of the wing is ¢. propels the airplane.
4. The energy is derived from a d. to support the aircraft in flight.
chemical reaction which
5. The rudder is hinged to the fin ¢. takes place inside the engine
and it controls itself.
6. The rear part of the fuselage is f. control the motion of the
designed for.... airplane about the longitudi-
nal axis.
Speaking

1. You know that the history of aircraft designing was very long and
designers constructed amazing flying machines. Prepare a report about
one of them to your group mates.
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UNIT 6
AIRCRAFT AND SOME FACTS ABOUT THE FLIGHT

Preparing to Read

1. Look at the picture. What do you think this picture shows? Share
your ideas with your partner.

T R T

2. Try to answer the following questions before you read the text.
1. What does the flight of every aircraft depend on?
2. What are the main forces acting on a flying body?

Reading

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

1. straight-and-level-flight a. pa3nuine B MOAbEMHOM CHIIC U BECe

2. right angle b. cxkarbiii BO3IyX

3. enter a climb C. MOXBEM U CHHXKCHHE

4. inequality of lift and weight  d. mpsimoii yroa

5. compressed air €. IPSIMOTUHEHHBIN TOPH30HTAITBHBIH
MOJIET

6. air resistance f. n3orHyYTad MOBEPXHOCTH

7. climb and descent €. HauaTh HabOP BHICOTEHI

8. inherent ability h. conporusncHUE BO3ayXa
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9. curved surface 1. HICKYCCTBCHHO CO3AAHHBIC CHITBI
10. artificially created forces J. IPUCY 1A CIIOCOOHOCTH

2. Read the text and check whether your answers were correct.
3. Read the text and write out the words you don’t know, try to guess
their meaning from the context. Compare your notes with your partners.

AIRCRAFT AND SOME FACTS ABOUT THE FLIGHT

A. The 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.

B. When moving in the air, the 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 wing and part of it flows under 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.

C. To produce lift, the airplane wing must move through the air at high
speed. This high speed is produced by a force of thrust which is acting in the
direction of the airplane’s motion. Both a propeller and a jet engine produce
thrust.

D. Drag is the resistance an airplane meets in moving through the air. The
faster the airplane moves, the greater will be the drag.

E. In any position of flight the airplane is acted upon by four forces, the
last being weight, or gravity, the downward acting force.

F. 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. The wing is designed to
produce lift to overcome weight.

G. 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.
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H. The lifting power and the 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.

Comprehension Check

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

2. In the text find the definition of lifting force and air resistance.

3. Complete the following sentences with suitable words from the
text:
. The aircraft is able to keep in the air because of ...
. It produces an upward force which ...
. Part of the air flows over the wing and ...
. The air flowing under the bottom of the wing travels ...
. The air moving across the top of the wing creates ...
. The difference in pressure between . ...
. To produce lift the wing must ....
. A force of thrust acts ...
9. The resistance the acroplane meets ...
10. The aeroplane is acted upon by ...
11. Drag and weight are forces ...
12. Thrust and lift are ...
13. Thrust is produced by ...
14. Inequality between lift and weight results in ...
15. Inequality between thrust and drag results in ...
4. These are the definitions. Guess the terms.
1. The force that acts on the airplane wing in a direction perpendicular to
the air stream.
2. The resistance the airplane meets in moving through the air.
3. A force producing a high speed of the airplane.
4. A force with which a body tends toward the centre of the Earth.
5. Blades fixed to a revolving shaft for driving an aircraft.
6. A device which is capable of producing lift when it is moved through
the air.

00NN LN

5. Agree or disagree with the statements. Use conventional formulae
of agreement and disagreement.
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Agreeing Disagreeing

- Absolutely! - I don’t agree.

- You are right. — I don’t think so.

- That’s true. —I'm not sure ...

- I quite agree. — I wouldn’t say that.

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

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

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

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

5. The increased pressure differential results in greater lift and thrust.

6. The thrust and drag depend on the angle of attack.

7. When thrust becomes more than drag, the airspeed decreases rapidly.

8. The thrust pushes the plane forward overcoming the resistance of the
air against the plane.

9. The lift of an airplane acts vertically upwards and its weight —
vertically downwards.

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

6. Answer the questions.

1. Why is the plane able to fly in the air?

2. What are the forces acting on it?

3. What happens in the air when an airfoil moves through it?
4. How does the air flow over and under the wing?

5. What does the air stream create on the top and bottom of the wing?
6. What does the pressure differential results in?

7. What condition is necessary for producing lift?

8. How may thrust be created?

9. What is the drag?

10. How do the four forces act? What is their nature?

11. What are the means of producing lift and thrust?

12. What does the straight-and-level flight mean?

13. What do the lift and drag depend on?

Vocabulary Focus

1. 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.
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A
stream
travel
airfoil
join
produce
straight
maintain
act
reduce
artificial
trailing

2. Match the antonyms.

A

lift
thrust
climb
bottom
flat
upper
fast
artificial
forward
front
downward

B
decrease
rear
support
not curved
move

flow
operate
create
connect
aecrodynamic surface
man-made
leading
ncrease

B
weight
slow
backward
rear
natural
drag
upward
descent
lower
curved
top

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

1. The aircraft rises into the air and keeps there because of
b) light weight
2. The air traveling across the top of the wing creates a

a) wind

upper surface.

a) increased pressure  b) reduced pressure
3. Aircraft high speed is produced by a

of airplane’s motion.

a) force of thrust

4 and

b) wing

aj lift, drag

b) thrust, lift

¢) forces working on it

¢) reduced lift

¢) flight controls

are artificially created forces.

¢) thrust, gravity

on the

that acts in the direction
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5) The engine-propeller combination is designed .
a) to create lift b) to overcome drag ¢) to decrease weight

Focus on Writing

1. Translate the text in a written form.

High-Speed Flight Ranges

Transonic. When the speed of flight is less than the speed of sound the
airplane is said to be in the transonic speed range. That is, it is in the region
of speed of sound.

Supersonic. As flight speed increases further, a point is reached where
the airflow over all parts of the aircraft is supersonic, or above the speed of
sound. When this happens, the airplane is in the supersonic speed range.

Hypersonic. As a body moves through the air at high speeds, a short
amount of time is required for the molecules of air to adjust themselves to the
presence of the fast-moving body and to readjust themselves after the body
has passed through them. This period of adjustment and readjustment is
called the relaxation time. If a body is moving at a speed greater that the
relaxation time, it can be classed as being in the hypersonic speed range.

UNIT 7
WING

Preparing to Read

1. Brainstorm all possible terms related to the topic.

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

1. Read the text and write a brief heading for each paragraph.

2. Read the text and write out the underlined words. Try to guess
their meaning from the context. Compare your notes with your partners.

WING

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

B. The wing is divided into three sections: a wing root, an inter-mediate
section and a wing tip. The front edge of the 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 the wing. These are ailerons, flaps and trimmer tabs.

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

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

E. The shape of the wing is of great importance for an aircraft. There
are different configurations of the wing. There are rectangular and elliptical
wings, wings of trapezoidal form, straight, sweptback and sweptforward
wings. There is also a delta wing form.

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

G. The acrodynamic loads on the 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.
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H. 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. The stressed skin type of construction was
adopted because it can be made light.

Comprehension Check

1. Define the main idea of paragraph H. Find the supporting details
that help to develop the main idea.

2. Complete the sentences with the best options.

1. There are some movable parts on the of the wing.

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

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

a) transverse b) covering ¢) longitudinal

3. The the wing produce bending, shear and torsion.

a) weight of b) aerodynamic loads on c¢) structure of

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 the )

a) chord b) beam ¢) span

3. Match the terms with their definitions.

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

of the aircraft carries structural loads.

2. This component of the airplane b. skin
produces lifting force for flying.

3. They are the longitudinal members ¢. stressed skin
of the wing structure.

4. The distance between the d. chord
wing tips.

5. It covers the wing structure. ¢. wing

6. It is a transverse element of f. spar, stringer
the wing structure. and beam

7. Distance from the leading to g. 1ib

the trailing edge of the wing.
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4. Read the text again and decide if these statements are true or false.

1. There are two main functions of the wing — to produce lift and to house

many vital parts of the aircraft.

oW N

@)

structure.

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

loads.

. Movable parts of the wing are located on the leading edge.
. Span - it is a distance between the wing tips.
. Light weight is of no importance in an airplane structure.
. Ribs are longitudinal members of the wing structure.
. Spars, stringers and beams are spanwise stiffeners of the wing

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

1) the wings.

2) a wing root, an intermediate section and the wing tip.

3) on the trailing edge.
4) chord.

5) longitudinal and transverse elements.

Vocabulary Focus

1. Match the synonyms.

A
Wing
Front edge
Shape
Covering
Section
Trailing edge
Power plant

2. Match the antonyms.
A
Leading
Take off

B
Rear edge
Bay
Engine
Airfoil
Form
Skin
Leading edge

B
Secondary
Fixed
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Primary Weaken

Root Trailing
Different Landing
Reinforce Tip
Transverse Similar
Movable Longitudinal

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

1. Rib is a ( momepeunsiii) element of a wing structure.

2. The main longitudinal structural members of the wing structure are —

(TOHXEPOHEI, CTPHHTEPHI H OATIKH).

3. A typical construction of the wing must resist (u3ruly, cCABUrY U
KPYUCHUIO).

4. (Tonnmusueie Oaku), control mechanisms and very often (gBuraresnu)
and landing gear (orceku) are arranged in the wing structure.

4. Translate into English the following words and word
combinations.

PaGoratomast  oOmiviBKa, TOHAONA IHACCH, HH3KOILIAH, CPCAHCILIAH,
BBICOKOILJIAH, I/ISI‘I/I6aIOH.[aH Harpys3ka, KOPHCBad YaCTb KPbLIA, 3aKPBLIOK,
OTCEK IIACCH, MEXAHW3M VIIPABJICHUS, NMPOAOJBHBIA JJIEMEHT >KECTKOCTH,
(dhopMa KphLa, HAMPSHKCHHUE.

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

| from with into in of on to
1. The 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 the wing  the trailing edge
is the chord.

5. The wing structure is covered skin.

6. The wing structure consists _ longitudinal and transverse elements.
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Writing

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

2. Translate the text in a written form.

Flying wing is the generic designation given for a fixed-wing aircraft
configuration which is capable of stable, controllable flight without the aid of
lifting surfaces other than the main wing itself, that is, without auxiliary
surfaces such as "tails" and "canards".

In it strictest sense, the Flying Wing also lacks a fuselage, or has only a
rudimentary fuselage 'pod' barely extending from the wing itself. In this
layout, most of the payload is transported inside the main wing, the latter
comprising most of its structural volume. A pure flying wing also lacks any
vertical stabilizers, although some aircraft commonly known as 'flying wings'
have a vertical tail fin, vertical tail surfaces or a set of vertical stabilizers on
the back part of their wings to help their stability in turns.

The less restrictive designation of "tailless aircraft" includes the flying
wing aircraft, but also all aircraft without stabilizers or canards, but with a
full-length payload bearing fuselage, such as delta aircraft.

Historically, the flying wing has been defended by many as potentially
the most efficient aircraft configuration from the point of view of
acrodynamics and structural weight. Such a notion usually comes from the
idea that the absence of any aircraft components other than the wing should
naturally provide those benefits. On the other hand, the aircraft's wing should
be able to provide flight stability and control "by itself", a requirement which
in principle imposes additional constraints to the wing design problem.
Therefore, the expected gains in weight and drag reduction may be partially
or wholly negated due to design compromises needed to provide stability and
control.
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Speaking

1. Analyse conventional wing and flying wing. Compare them.
Highlight their similarity and difference. Make a report to your group
mates. The following expressions might be helpful:

e The object of this report is ...

First of all I would like to ...

It should be stressed ...

In comparison with ...
Summimg up, I would like to ...

UNIT 8
TAIL GROUP

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

partners.
~—Fin (vertical stabilizer)

Rudder —\

———Horizontal stabilizer

Elevator —/

Standard tail

Right fin

Dorsal fin
Elevaror

Horizontal

stabilizer == Left fin

Twin tail

V-butterfly -tawl
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2. Before you read the text answer the following questions:

1. What are the movable parts of the tail unit intended for?

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

Reading

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

1. elevator a. pyJIb HAPABICHUSI
2. fin b. miomma e KOMIeHCATOpa
3. rudder C. PVIIb BBICOTEHI
4. tail plane d. dpopxunp
5. attitude ¢. KUb
6. dorsal fin f. mpocTpaHCTBEHHOE MONOKEHHE
7. precaution g. cTabumuzaTop
8. balance area h. mpenocTopokHOCTE
THE TAIL GROUP

A. In order to provide the necessary stability airplanes are fitted with a tail
unit (a tail group, empennage) which usually consists of the horisontal tail
surfaces — stabiliser and elevators and the vertical surfaces — fin and rudder.
The stabilizer and the fin are fixed portions, the ¢levator and the rudder are
movable.

B. A movable control surface called an elevator is hinged to the rear of the
tail plane. It is intended to control the altitude of the aircraft in flight. It can be
deflected upwards or downwards. Moving up the elevator reduces its angle of
attack and creates a down load on the tail which raises the nose of the aircraft.

C. In order to secure directional stability the fin is used which is the vertical
fixed control surface at the rear of the fuselage. The action of the vertical
surface is quite clear. Since it has a great lever arm from the airplane's centre
of gravity the vertical surface is able to stabilize the directional motion of the
plane. Directional control of the airplane is achieved by means of the rudder,
which is a movable vertical surface hinged to the rear of the fin. It can be
moved to right or left or retained in the neutral position in line with the fin.

D. When the pilot needs to change his flight direction towards the right (or
starboard) he moves the rudder to the right. The reaction of the stream on the
surface produces a couple about the centre of gravity and the nose of the aircraft
is turned to starboard. If it is necessary for the pilot to control the altitude of the
aircraft and cause the nose to rise or fall this is done by means of the elevator.
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E. In addition to the principal control surfaces there are some auxiliary ones
such as trimming tabs (trimmers) which represent small adjustable arcas
arranged near the trailing edges of the movable surfaces. They are used to
produce constant control deflections to hold the airplane in a certain attitude of
flight. They are adjustable from the cockpit.

F. There is also a dorsal fin placed along the upper side of the aft portion
of the fuselage body.

G. On large fast airplanes it is usually necessary to provide the 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, a violent vibration of a wing or control surface.

H. The structure of the tail plane as well as that of a wing consists of
longitudinal and transverse structural elements called spars and ribs.

Comprehension Check

1. Match the given titles with the corresponding paragraphs. Watch
out! There is an extra title.

1) balance arca

2) tail unit arrangement
3) tail unit function

4) tail plane structure
5) elevator

6) dorsal fin

7) rudder

8) lifting force

9) trimmers

2. Guess what it is:

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

2. The structure of the tail plane consists of these members.

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

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

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

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

7. It is used to produce constant control deflections.

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

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

11. These portions are used when the pilot is to cause the nose to rise or
to fall.

12. This is used to reduce the hinge moment which increases with size
and speed.

3. In the text find the definition of flutter.

4. Fill in the gaps using the following words from the box.

rudder hinged dynamic balancing
altitude auxiliary stability
rear trailing edges

1. Tail unit provides the necessary of an airplane.

2. An elevator is to the of the tail plane.

3. Elevators control the of the aircraft in flight.

4, can be deflected to the right or to the left.

5. Trimmers are surfaces arranged near the of the movable

surfaces.
6. To avoid flutter is used.

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

6. Ask your group mates ten questions concerning the tail unit.

Vocabulary Focus

1. 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 with.
b) Find these words in the text and write out the words collocate
with,
¢) Think of other nouns they can go with.
d) Give synonyms of the verbs from a).
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2. 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.

3. Translate from English into Russian.

OcHammate XBOCTOBBIM OICPCHUEM, OTKIOHATh BBEPX WIH BHH3,
JOCTHTacTCs MOCPEACTBOM PV BBICOTHI, BCIIOMOTAaTEIbHAS ILTOCKOCTB,
LIapHUPHBIH MOMEHT, n30erath (narTepa, npassiii 6opt JIA, monoskeHue
CaMoOJIETA B BO3AYXE.

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

along of at from in of with

1. Trimmers are used to produce constant control deflections to hold the
airplane a certain attitude flight.
2. The dorsal fin is placed the upper side  the fuselage body.

3. In order to provide the necessary stability airplanes are fitted a
tail unit.

4. Fin is a vertical control surface  the rear of the fuselage.

5. Trimmers are adjustable  the cockpit.

Writing

1. Match the beginnings and the endings of the sentences.

1. In order to provide the necessary  a) along the upper side of the aft
stability ... portion of the fuselage body.

2. The dynamic balancing is one b) he moves the rudder to the right.
of the precautions taken. ...

3. Directional control of the airplane c¢) to produce constant control

is achieved .... deflections.
4. The structure of the tail unit d) airplanes are fitted with a tail
consists of unit.
5. A movable control surface ¢) this is done by means of the
called an elevator is ... clevator.
6. When the pilot needs to change f) to avoid flutter, a violent
his flight direction to the right... vibration of a wing or control
surface.
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7. Dorsal fin is placed ... g) by means of the rudder, which
is a movable vertical surface.

8. Balance areas reduce the hinge h) to right or left or retained in the
moment neutral position in line with
the fin.
9. Trimmers represent small adjustable 1) hinged to the rear of the
areas arranged ... stabilizer.

10. If the pilot needs to cause the nose  j) needed to deflect surface.

to rise or fall ....

11. Trimmers are used .... k) longitudinal and transverse
structural elements called
spars and ribs.

12. Rudder is hinged to the rear of 1) near the trailing edges of the

the fin and can be moved ... movable surfaces.

2. Translate in a written form matching with the picture.

In aircraft, a V-tail (sometimes called a "butterfly tail") is an
unconventional arrangement of the tail control surfaces that replaces the
traditional fin and horizontal surfaces with two surfaces set in a V-shaped
configuration when viewed from the front or rear of the aircraft. The rear of
cach surface is hinged, and these movable sections combine the tasks of the
clevators and rudder. The V-tail has not been a popular choice for aircraft
manufacturers.

With fewer surfaces than a conventional tail, the V-tail is lighter and
produces less drag. The air flowing over the tail surfaces is also likely to be
less turbulent. A V-tail tends to reflect radar at an angle that reduces the
return signal, making the aircraft harder to detect. This is an advantage for
military aircraft.

Combining the pitch and yaw controls is difficult and requires a more
complex control system. The V-tail arrangement also places greater stress on
the rear fuselage when pitching and yawing.

In aircraft a T-tail is an arrangement of the tail control surfaces with the
horizontal surfaces (tailplane and elevators) mounted to the top of the fin,
rather than the more common location on the fuselage at the base of the fin.
The resulting arrangement looks like a T when viewed from the front or back.

There are pros and cons to this arrangement.

The tailplane surfaces are kept well out of the airflow behind the wing,
giving smoother flow, more predictable design characteristics.

The effective distance between wing and tailplane can be increased
without a significant increase in the weight of the aircraft.
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The tail surfaces are mounted well out of the way of the rear fusclage,
permitting this site to be used for the aircraft's engines. This is why the T-tail
arrangement is also commonly found on airliners with rear-mounted engines.

The fin must be made considerably stronger and stiffer to support the
forces generated by the tailplane. Unless expensive composite materials are
used, this inevitably makes it heavier as well.

Speaking

1. Work in groups. You are involved in developing of a new airplane.
You are responsible for the tail group. Find out some additional
information for your topic.

UNIT 9
THE FUSELAGE STRUCTURE

Pre-Reading

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. The fuselage is designed for housing passengers, equipment and cargo.

2. Fuselage structure is a monolithic structure made of aluminium alloy.

3. Composite materials are widely used in modern aircraft.

Reading
1. 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.
THE FUSELAGE STRUCTURE

A. The fuselage is the main body of the aircraft. It usually serves the
purposes of housing the crew, passengers and payload and of connecting the
wing and the tail group. It may also carry fuel and support the engines and
the landing gear. Its structure is called upon to carry bending, shear and
torsion loads due to all these functions.
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B. The usual constructions of a fuselage consist of longitudinal members
(longerons), transverse rings (frames) and covering skin. The designer’s
problem is complicated by the presence of doors, windows, wheel wells,
bomb bays, etc.

C. A fuselage construction may be broken down into two main classes:
the truss type consists of a welded tubular structure covered with skin and a
girder type. The latter is divided into the monocoque type consisting of a
strong outer skin from which the fuselage primarily derives its strength, and
the semimonocoque type — the combination of a single shell structure with
longerons and stringers to reinforce the skin.

D. A very common type of a fuselage is the monocoque type of
construction. It is called so because it makes use of a single shell which is
sufficient to provide the necessary structural strength. Monocoque
construction aims at concentrating the structural material towards the outer
surfaces and the success of stressed-skin fusclage depends upon the stiffness
of the skin.

E. The semimonocoque 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 the
longerons and the skin mutually reinforce each other.

F. The main longitudinal 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 transverse frames are rolled in channel or
similar shape and spaced at intervals along the fuselage. The whole structure
is covered with a very light gauge skin riveted in position. The longitudinal
members in a semimonocoque fuselage are held apart by bulkheads, which
give the fuselage its shape. Bulkheads are solid or semisolid frames placed
where the greater stresses are to occur or at any point in the fuselage that
requires special strength.

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

H. The fuselage is generally built in three sections or assemblies: the
nose, the centre section and the aft section. When the assemblics are
completed they are joined to form the entire fuselage.

Comprehension Check

1. Divide the text into logical parts. Think of the subtitle to each part.
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2. Explain the difference between:
a) longerons and bulkheads
b) monocoque and semimonocoque fuselage

3. Define the main idea of paragraph F. Find the supporting details
that help to develop the main idea.

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

Fuselage Structure

Truss type
A 4
1. Welded tubular Monocoque
structure Type
2.

y

Stringers

1.
2.
3.
4. Frames

(bulkheads)

94

. Look at the text again and answer the questions.

What can be housed inside the fuselage structure?
What loads act on the fuselage in flight?

What are the main members of the fuselage structure?
How is the skin joined to the stringers and formers?
What purposes are the bulkheads used for?

What is the best material for the airplane fusclage?
What complicates designer’s task?

What is the function of the stressed skin?

PN DN =
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6. Read these definitions and remember them.

Longeron — a main longitudinal member of the fuselage

Rivet — a metal pin that is inserted into holes in larger parts to be joined,
and then compressed to produce a permanent fastening

Skin — a material which covers the structure of an airplane

Airframe — the basis structure of a plane, including fuselage, wings and
so on.

Bulkhead — an upright partition that serves to divide the airplane into
compartments and to provide structural strength.

Stringer — a longitudinal member that shapes and strengthens the skin.

Vocabulary Focus

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

Crew, fuel, payload, wheel well, assembly, to rivet, acrodynamic load.

2. a) Check if you know the meaning of the following verbs.

To space, to resist, to reinforce, to rely, to depend, to divide, to cover, to
derive.

b) Think of other nouns they can go with. Make up your own
sentences with the verbs from a).

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

A B
cover pressure
derive strengthen
divide contain
reinforce split
resist frame
bulkhead shield
bay withstand
assembly obtain
stress compartment
house basis

unit

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

words.
Started; flexible; different; insufficient; weak; simplify; inner.
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5. 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 the monocoque and semimonocoque fusclage structures are
referred to as construction.

a) monolithic b) welded ¢) stressed-skin

3. The designer’s task is by the presence of doors, windows,
wheel wells, etc.

a) complicated b) improved ¢) simplified

4. The type fuselage consists of a welded tubular structure covered
with skin.

a) monocoque b) girder ¢) truss

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

a) stringers b) bulkheads ¢) longerons

6. Longerons and stringers are to the skin and they carry the main
portion of the load.

a) welded b) bolted ¢) riveted

Speaking

1. Work in group. Imagine that your team is to design a new business
airplane for 10 passengers. What type of fuselage answers 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 in a written form.

Three Axes of an Airplane

Roll g

14
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An aircraft can rotate around three axes which are perpendicular to each
other and intersect at the plane’s center of gravity (CG). To control the
position and direction a pilot must be able to control rotation about each of
them.

Vertical axis. The vertical axis passes through the plane from top to

bottom. Rotation about this axis is called yaw. Yaw changes the direction the
aircraft nose to the left or right. By using the rudder the pilot can cause the
airplane to yaw to either side.

Longitudinal axis. The longitudinal axis passes through the plane from
nose to tail. Rotation about this axis is called bank or roll. Bank changes the
orientation of the aircraft’s wing with respect to the downward force of
gravity. The pilot changes bank angle by increasing the lift on one wing and
decreasing it on the other. This differential lift causes bank rotation around
the longitudinal axis. The ailerons are the primary control of bank.

Lateral axis. The lateral axis passes through the plane from wingtip to
wingtip. Rotation about this axis is called pitch. The nose and the tail
surfaces of the airplane can move up and down around the lateral axis. The
pilot can use the elevators to raise or lower the nose of the airplane.

UNIT 10
POWER PLANT

Preparing to Read

1. Work in pairs. Give a definition of a power plant. Suggest various
areas of application for power plants.

2. Write down 10 words that may be related to the topic.

Reading

1. Read the text and match the English words with their Russian
counterparts.
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1. piston a. BO3AYLIHBIH BUHT
2. connecting rod b. uuauHAp
3. propeller C. TPAHCIIOPTHOE CPEACTBO
4. heat exchanger d. wartyn
5. crankshaft €. PAKETHOC TOILTHUBO
6. exhaust f. mopiieHp
7. vehicle €. KOJICHYATBIH BaT
8. cylinder h. TemooGMeHHHIK
9. propellant 1. BBIXJION
POWER PLANT

A. One of the most essential parts of any known airplane is its power
plant. The aircraft power plant must be more reliable than a power plant
used for any other purposes because heavier-than-air machines maintain
flight only as long as the power plant functions properly.

B. For the first forty years of powered flight the piston engine was used
almost exclusively as it could produce power enough to develop a higher
speed compared with other types of engine then existing.

C. Nowadays there are many types of engines in use for various purposes.
These engines have one thing in common. The energy is derived from a
chemical reaction which takes place inside the engine itself. Therefore all
the engines used in aircraft can be classed as internal combustion engines. In
general, internal combustion engines may be divided into piston and jet
engines.

D. The term "internal combustion piston engines" refers to engines in
which air and gasoline are burnt inside the metal cylinders and which drive a
rotating crankshaft by means of a piston and connecting rods. Since much
heat is produced when the gasoline mixture burns or explodes, some means
must be provided to carry away the excessive heat. According to the cooling
system employed the piston engines may be classed as air-cooled and liquid-
cooled engines.

E. The conventional piston engines are not suitable for speeds in excess of
500 miles per hour because of propeller limitations. It was necessary to
develop power plants without propellers in order to drive airplanes at
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sonic and supersonic speeds. The modem trend in aircraft power plants is
towards jet propulsion primarily because of the increased speeds and great
heights possible with jet engines.

F. The term "jet engine" refers to any jet-propulsion device which utilizes
air from the atmosphere and together with the combustion of a fuel produces
the jet for propulsion. The operating principle is to induct air into the unit, to
increase its pressure, to heat it to a high temperature by the combustion of a
fuel and then eject the heated air with a high velocity.

G. Thermal jet engines may be classified into three main groups: the ramjet,
the pulsejet, and the turbojet. A number of subdivisions and variations can be
made to these main types. For example, jet engines may have a propeller.
The combination of a turbine and a propeller is known as a turboprop. The
combination of a turbine and a fan is a turbofan engine.

H. The other device that operates on jet principle is the rocket. Rocket
engine is a device which is a form jet engine in which all propellants
forming the propulsive jet are within the vehicle itself. This is the essential
difference between the rocket engine and the turbojets, which rely on
atmospheric air to provide its exhaust mass. When used in a vacuum the
rocket engine can maintain its thrust as well, and so provide a possible
means of propulsion for interplanetary vehicles. Another characteristic of the
rocket engine is its ability to provide very high thrust for the small size and
weight of a vehicle.

I. The range of jet-propelled planes and rockets is limited by one thing -
the weight of fuel that has to be carried. That limitation disappears when the
fuel is atomic energy. The problem is to use atomic energy as a source of
power. Two of the main problems connected with the use of atomic energy in
aircraft are the design of efficient heat exchanger and the development of
light shielding material to protect the crew from radiation.

2. Read the text again and write down the words you don’t know.
Guess the meaning of the words. Compare them with your partner. If

you couldn’t guess, consult a dictionary.

3. Fill in the diagram with missing information from the text.
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Comprehension Check

1. The text has nine paragraphs A-1. Which paragraph mentions:

a) future power plants; b) operating principle of a jet engine c¢)
classification of jet engines.

2. Define the main idea of paragraph A. Find the supporting details
that help to develop the main idea.

3. Explain the difference between:
a) piston engine and jet engine
b) rocket engine and jet engine

4. Match the terms with their definitions.

1. In this type of engine energy is derived a. jet engine
from a chemical reaction which takes
place inside the engine.

2. This is the combination of a turbine b. piston engine
and a propeller.
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3. This type of engine contains propellant ¢. turboprop engine
components within the vehicle itself.

4. In this type of engine a piston and d. turbofan engine
connecting rods drive a rotating
crankshaft.
5. In this type of engine heated air is ¢. internal combustion
gjected with a high velocity producing engine
thrust.
6. This type of engine combines the f. rocket engine

turbine and the fan.

5. Explain the terms in your own words.
Supersonic speed, excessive heat, heat exchanger, vacuum, cooling
system.

6. Answer the following questions.

1. What is the most essential part of any airplane?

2. Why were the piston engines almost exclusively used for the first forty
years of powered flight?

3. What engines does the term “internal combustion engine” refer to?

4. What is the jet propulsion device?

5. What device can provide interplanetary travel?

6. What is the main limitation for interplanctary travel?

7. What are the main problems connected with using of atomic energy as
a source of power?

Vocabulary Focus

1. Match words in A with words B to form the word combinations.

A B
maintain speed
jet engine
exhaust vehicle
interplanetary rod
shielding reaction
operating flight
sonic principle
connecting mass
chemical material
reliable propulsion
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2. Translate into English.

OTBOAUTP H30BITOYHOE TCILIO, MPSIMOTOYHBIH BO3MYIIHO-PCAKTHUBHBIN
JBUTATC/Ib, 3AIMUTHTh JKUMAXK, OTPAHHUYCHHUC, CYIICCTBCHHOS oTnmuue, JIA
TSKEJICE BO3AyXa, TOILIMBHAS CMECh, MPUBOAWUTH B JABIKCHHE CAMOJIET,
3aLIUTHBIN MaTepHual.

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

1. The aircraft power plant must be (Haa&KHbBIM).

2. It was needed an airplane possessing (BbICOKHE JETHBIC KAUCCTBA).

3. Piston engines are classified according to the (cucrema oxnaskacHwus)
as (¢ Bo3aymHbM oxjIakacHueM) and (KHIKOCTHBIM OXJIAXKICHHEM) engines.

4. The (tpaauumonHBIH) piston engines are not suitable for speeds in
excess of 500 mph.

5. A rocket engine can provide a possible (cpeactso) for interplanctary
(TpaHCTIOPTHOE CPEACTBO).

6. The problem is to use atomic energy as a (HCTOUHUK SHCPTHH).

7. One of the main problems is the design of efficient (TermnooOMEHHHK).

4. In the text highlight the words and phrases which mean the same
as these phrases.

Safe, to support (A); to obtain, aim (C); operate (D); restriction, airscrew
(E); fuel, aircraft (H).

Writing

1. Translate the text in a written form.

Solar sail is a form of spacecraft propulsion using large membrane
mirrors. Radiation pressure is small and decreases by the square of the
distance from the sun, but unlike rockets, solar sails require no fuel. Although
the thrust is small, it continues as long as the sun shines and the sail is
deployed.

Solar collectors, temperature-control panels and sun shades are
occasionally used as expedient solar sails, to help ordinary spacecraft and
satellites make minor corrections to their attitude and orbit without using
fuel. This conserves fuel that would otherwise be used for maneuvering and
attitude control.

The science of solar sails is well-proven, but the technology to manage
large solar sails is still undeveloped. Mission planners are not yet willing to
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risk multimillion dollar missions on unproven solar sail unfolding and
steering mechanisms. This neglect has inspired some enthusiasts to attempt
private development of the technology, such as the Cosmos 1.

The concept was first proposed by German astronomer Johannes Kepler
in the seventeenth century. It was again proposed by Friedrich Zander in the
late 1920s and gradually refined over the decades.

Speaking

1. You are to prepare a report for student’s scientific conference.
Proposed topics are:

a) modern trends in aircraft engines

b) spacecraft power plants

In your report you should compare different types of power plants,
highlight their advantages and disadvantages, analyze their conformity
with purposes of the aircraft. Conduct an investigation to find out some
more information.

UNIT 11
THE LANDING GEAR

Preparing to Read

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

2. Match the keywords with their translations.

1. undercarriage a. Kapkac

2. take-off b. muHa

3. landing €. XBOCTOBAas OIopa
4. oleo unit d. macnsHbIH arperar
5. tyre €. mocazaka

6. nose over f. maccu

7. skid €. KanoTHUPOBATh

8. framework h. Banér
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Reading
1. Read the text and write a brief heading for each paragraph.

THE LANDING GEAR

A. The landing gear (or undercarriage) is intended to support the airplane
in proper location for take-off and landing and to provide the shock
absorption. The shock is usually absorbed by a sort of pneumatic tyres and
shock-absorbing struts. The landing gear usually consists of a pair of wheels
carried either from the fuselage or from the wings by a framework of hollow
tubes called struts. In addition to these main wheels a support is needed at the
rear of a machine. This is a tail wheel (or skid) carried on a swivelling
mounting,.

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

C. 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.

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

E. 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. The
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.

F. 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. The
landing gear legs have oleo-pneumatic shock absorbers. The shock absorber
comprises an outer steel tube with a welded top head which attaches a
plunger.
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G. The landing wheels are fitted with large diameter low-pressure tyres
which allow the airplane to taxi over rough ground and also 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
braking loads in a fully braked landing.

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

Comprehension Check

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

UNIT FUNCTION
Landing gear

Pneumatic tyre

Shock-absorbing
struts
Tail skid

Wheel well

2. Define the main idea of paragraphs D and H.

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

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

3. After take-off main legs are retracted into special .
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4. The tail wheel consists of a single
5. The rear part of some airplanes is supported by the .

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

- tricycle landing gears and the landing gear with a skid.

- it simplifies landing and prevents nosing over.

- after take off.

- into the well of special nacelles.

- large diameter low-pressure tyres.

- to protect the aircraft and crew from damage through static electrical
charge.

- by a framework of hollow tubes called struts.

5. Give your own definitions for the words from the text.
Tail skid, low-pressure tyre, aircraft centre line, landing gear well,

framework, retractable landing gear.

Vocabulary Focus

1. 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

2. Find in the text antonyms of the following words.
Fixed (A); similar (B); add, complicate (D); straight (G); different, result
in, repair (H).
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3. 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.

b) Make up your own word combinations using these verbs.

4. Complete the missing part of the table.

Verb Noun Adjective (Participle)
simple
absorb
arranged
retraction
mount
addition
conductive
Writing

1. Match the beginnings and the endings of the sentences.

1. The shock is usually absorbed by ...  a) eliminates danger of nosing
over.
2. Landing gear with a skid comprises ~ b) prevents the aircraft and
two main wheels located .... crew from damage through
static electrical charges.
3. Tricycle landing gear simplifies ¢) pneumatic tyres and shock
landing and ... .. absorbing struts.

4. The landing wheels are fitted with...  d) slightly forward of the
airplane’s centre of gravity
and a tail skid at the rear.

5. The tail wheel provides electrical ¢) large diameter low-pressure
contact and so .... tyres.
Speaking

1. You are a guide of the museum of aviation. Tell a group of the
first-year students about different types of landing gear. You may need
some more information.
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UNIT 12
HELICOPTERS

Preparing to Read

1. Look at the picture and fill in the table. Compare the information
from table with your partner.

Helicopter and Airplane

Similarity Difference

2. Helicopters have many applications in a variety of fields.
Brainstorm as many uses of the helicopter as possible.

Reading
1. Read the text to see whether your ideas were correct.
2. Read the text and write out the words and word combinations you

don’t know, try to guess their meaning from the context. Compare your
notes with your partners.
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HELICOPTERS

A. Rotary wing aircraft (helicopters) are made to fly by fast-turning
blades, or rotors. These aircraft can land in a small space, take off without
running along the ground, and hover in the air.

B. The helicopter is a rotary wing aircraft. It depends in flight on the lift
generated by one or more rotors. Rotating blades send the airflow downward
thus creating lift. It enables the helicopter to take off and land vertically.

C. Besides its main, or lift rotor, the helicopter usually has an auxiliary,
or tail rotor. This is a small rotor mounted at the tail to counteract the torque
of the main rotor. The tail rotor diverts some part of engine power and lowers
the powerplant efficiency.

D. As an aircraft, the primary advantages of the helicopter are due to the
rotor blades that revolve through the air, providing lift without requiring the
aircraft to move forward the way an airplane does. The lift from the rotor also
allows the helicopter to hover in one area for extended periods of time. It is
also able to load and unload without actually landing due to hovering
capability and special loading equipment. This is one of the greatest
advantages as compared to fixed-wing aircraft.

E. Heavy fuel consumption, restricted range and speed make the
helicopter impractical for long range transportation. Even the best helicopter
makes have an endurance not exceeding 3-4 hours. Among the disadvantages
— vibration and noise generated by the rotors.

F. At present helicopters are extensively used for military and peaceful
purposes and a result of that there is a great variety of helicopter types and
designs.

G. One of the most unusual commercial uses of helicopters is the aerial
crane or skycrane. As aerial cranes, helicopters carry loads connected to long
cables or slings in order to place heavy equipment such as transmission
towers and large air conditioning units on the tops of tall buildings or when
an item must be raised up in a remote arca, such as a radio tower raised on
the top of a hill or mountain, far from the nearest road.

H. Aecrial firefighting (or water bombing) is a method to combat wildfires
that often uses helicopters. Helicopters may be fitted with tanks or carry
buckets or deliver firefighters. Buckets are usually filled by submerging in
lakes, rivers, reservoirs, or portable tanks. Helicopters are also used to
resupply firefighters on the ground with tools, food, water and other supplies.
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I. Helicopters are often used as an air ambulance for emergency medical
assistance in situations where either a traditional ambulance cannot easily or
quickly reach the scene or when a patient needs to be transported at a
distance where air transportation is most practical. Air ambulance crews are
supplied with equipment that enables them to provide medical treatment to a
critically injured or ill patient.

J. Police departments and other law enforcement agencies use helicopters
to search for and pursue suspects. Since helicopters can achieve a unique
acrial view and don't need to negotiate ground obstacles, they are often used
in conjunction with police on the ground to report on suspects' locations and
movements. They are often mounted with lighting and heat-sensing
equipment for night pursuits.

K. Military forces use helicopters to conduct aerial attacks on ground
targets. Such helicopters are fitted with missile launchers and miniguns.
Militaries also use transport helicopters to ferry troops in and out of
constrained combat zones where the lack of an airstrip would make transport
via fixed-wing aircraft impossible.

Comprehension Check

1. In the text find the main function of a) the main rotor b) the tail
rotor.

2. Find in the text pros and cons of using a helicopter.

3. Match the given titles with the corresponding paragraphs. Whatch
out! There is an extra title.

Helicopter features

Air ambulance

Use of helicopters

9. Helicopter disadvantages
10. Acrial crane

11. Aerial firefighting

12. Helicopters help police.

1. Civil helicopters

2. Military helicopters

3. Helicopter advantages
4. Tail rotor

5. Creating lift

6.

7.

8.
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4. Give your own definitions for the words from the box.
hovering flight acrial crane fuel tank rotor blade;
loading equipment fuel consumption
5. Read the text again and decide if these statements are true or false.

Correct the false ones.

1

. Helicopters are fixed-wing aircraft.

. Rotating blades send the air stream downward thus creating lift.
. Helicopters can operate only from well prepared runways.

. Helicopters are able to load and unload without landing.

. Helicopters are used for military and peaceful purposes.

. Function of the tail rotor is to produce additional lifting force.

~N SN e LN

. Helicopters can carry loads by means of slings.

6. Look at the text and ask 15 questions to the text.

Vocabulary Focus

1. Match words in A with words B to form the word combinations.

A B
create range
take off consumption
rotating attack
counteract lift
loading blades
fuel equipment
long vertically
aerial torque

2. Make up sentences using word combinations from ex.1.

3. Match the synonyms.

A B
helicopter equip
mount create
airstrip runway
traditional rotary-wing aircraft
restrict conventional
auxiliary limit
disadvantage additional
generate drawback
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4. Fill in the table with the proper part of speech derived from the
word given.

Noun Verb Adjective (Participle)

counteractive

rotation
equipped

consume

building

treatment
achieved

transport

Writing

1. Translate in a written form.

Contra-rotating rotors are rotorcraft configurations with a pair or more
of large horizontal rotors turning in opposite directions to counteract the
effects of torque on the aircraft without relying on an antitorque tail rotor.
Primarily, there are three common configurations that utilize the contra-
rotating effect to benefit the rotorcraft; tandem rotors are two rotors with
one mounted behind the other, coaxial rotors are two rotors that are mounted
one above the other with the same axis, and intermeshing rotors are two
rotors that are mounted close to each other at enough angle to allow the rotors
to intermesh over the top of the aircraft.

Tandem rotors arc two horizontal main rotor assemblics mounted one
behind the other with the rear rotor mounted slightly higher than the front
rotor. Tandem rotors achieve pitch attitude changes to accelerate and
decelerate the helicopter through a process called differential collective pitch.
To pitch forward and accelerate, the rear rotor increases collective pitch,
raising the tail and the front rotor decreases collective pitch, simultaneously
dipping the nose. Yaw control is developed through opposing cyclic pitch in
each rotor; to pivot right, the front rotor tilts right and the rear rotor tilts left,
and to pivot left, the front rotor tilts left and the rear rotor tilts right.

Coaxial rotors are a pair of rotors turning in opposite directions, but
mounted on a mast, with the same axis of rotation, one above the other. The
advantage of the coaxial rotor is that, in forward flight, the lift provided by
the advancing halves of each rotor compensates for the retreating half of the
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other, eliminating one of the key effects of dissymmetry of lift; retreating
blade stall. However, other design considerations plague coaxial rotors. There
is an increased mechanical complexity of the rotor system because it requires
linkages and swashplates for two rotor systems.

Intermeshing rotors on a helicopter are a set of two rotors turning in
opposite directions, with each rotor mast mounted on the helicopter with a
slight angle to the other so that the blades intermesh without colliding.
Intermeshing rotors have high stability and powerful lifting capability.

Speaking

1. You are to organize transportation of a scientific expedition to the
impassable forest. What kind of aircraft will you choose? Give your
reasons. Tell your partners about your choice.

UNIT 13
THE AIRPLANE DESIGNERS

Preparing to Read

1. Give a definition of the term “airplane designer”. Compare your
definition with your partner.

2. Tick the words which come to your mind when you think of the
airplane designing.
1. reliability
. safety
. assembly
. test
. professional skills
. strength
. freezing point
. acrodynamics

0~ N R WD
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. Before you read the text answer the following questions.
. What professional skills must the airplane designer have?
2. What are the aspects of aircraft designing?

—
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Reading

1. Read the text to see whether your predictions were correct.
2. Read the text and match the English words with their Russian
counterparts.

1. freight a. YCTAIOCTHAS MMPOYHOCTh
2. load b. mpoxykTusHOCTH, KI1]
3. efficiency C. HCTIBITAHUC

4. airworthiness d. ucnpITaTeIBHAS CTAHIUS
5. test €. Harpy3Ka

6. sample f rpy3

7. fatigue strength g. obpasenn

8. test house h. mpuroaHOCTE K MONETY

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

THE AIRPLANE DESIGNERS

A. 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.

B. 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 the aircraft has to be as small and light as safety and efficiency
will allow. The designer must calculate the normal load that each part will
bear. This specialist is called the “stress man”™.

C. The stress man’s calculations go to the 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 airplane. When a new type of airplane 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.
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D. 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.

E. Making the working parts reliable is as difficult as making the
structure strong enough. The flying controls, the 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.

F. To solve all these problems the aircraft industry has a large number of
resecarch workers, with elaborate laboratories and test houses. And new
materials to give the best strength in relation to weight are constantly being
tested.

Comprehension Check

1. 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 airplanes 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 claborate laboratories

8. New materials are

- too expensive to use in the aircraft industry

- put to a variety of tests

2. Insert the proper words from the box:

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

designer intended.

2. Two kinds of .... strength tests are carried out.

3. The structure of the aircraft has to be 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.

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

4. In the text find the definition of a stress man.

5. Answer the questions:

1.  What are the things which make aircraft engineering difficult?

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

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

4. Why are the samples tested?

5. How many airplanes of new type are destroyed in structural tests?

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

7. Can the airplane fly without government certificate of airworthiness?

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

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

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

1. 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

2. Find these verbs in the text and write out the words collocate with.

To make, to build, to allow, to calculate, to test, to prove, to separate, to
destroy, to result in, to apply.

3. 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).

2. The structure of the 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.

Speaking

1. Imagine you are a supervisor of a trainee group. Tell them about
plane makers and steps of aircraft designing.
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UNIT 14
ROCKETS

Preparing to Read
1. Look at the picture and brainstorm all possible terms related to

the topic.

2. Work in pairs. Give a definition of the term “rocket”. Suggest
various areas of application for rockets.

3. Before you read the text, look at these sentences and agree or
disagree with them and explain your viewpoint.

1. A rocket is a vehicle designed to leave Earth's atmosphere and operate
beyond the surface of the Earth in outer space.
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2. Rockets use air-breathing engines.
3. Rockets may have some stages.
4. Rockets can move with the speed much higher than the speed of sound.

Reading

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

1. booster a. OKUCITUTETIb

2. oxidizer b. ypaBHEHuUE

3. satellite €. KOCMHYCCKHH KOpaOmb

4. equation d. MOMEHT BBITOpaHUS TOTLTHBA

5. propellant €. BAKyyM

6. nozzle f. MCKYCCTBEHHBIH CITyTHUK 3eMITH

7. spacecraft g. PaKCTHOC TOILTHBO

8. vacuum h. pakera-HOCHTETD

9. burmn-out time 1. COILIO

(Ao

. Read the text and check whether your predictions were correct.
3. Read the text and write a brief heading for each paragraph.

ROCKETS

A. A rocket is a vehicle which obtains thrust by the reaction to the
¢jection of fast moving fluid from within a rocket engine.

B. Rockets are used for fireworks and weaponry, as launch vehicles for
artificial satellites, and for human spaceflight and exploration of other
planets. While they are inefficient for low speed use, they are, compared to
other propulsion systems, very lightweight, powerful and can achieve
extremely high speeds.

C. In 1903, high school mathematics teacher Konstantin Tsiolkovsky
(1857-1935) published the first serious scientific work on space travel. The
Tsiolkovsky rocket equation—the principle that governs rocket propulsion—
is named in his honor. Tsiolkovsky proposed to use liquid oxygen and liquid
hydrogen as a nearly optimal propellant pair and determined that staged and
clustered rockets increase the overall mass efficiency would dramatically
increase range.

D. Most current rockets are chemically powered rockets. A chemical
rocket engine can use gas propellant, solid propellant, liquid propellant, or a
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hybrid mixture of both solid and liquid. A chemical reaction is initiated
between the fuel and the oxidizer in the combustion chamber, and the
resultant hot gases accelerate out of a nozzle (or nozzles) at the rear end of
the rocket. The acceleration of these gases through the engine exerts force
(thrust) on the combustion chamber and nozzle, propelling the vehicle.

E. Due to their high exhaust velocity (Mach ~10) rockets are particularly
useful when very high speeds are required, such as orbital speed (Mach 25).
Rockets remain the only way to launch spacecraft into orbit. They are also
used to rapidly accelerate spacecraft when they change orbits or de-orbit for
landing. There are many different types of rockets.

F. A multistage rocket is the most popular, it uses two or more stages,
cach of which contains its own engines and propellant. A stacked stage is
mounted on top of another stage; a parallel stage is attached next to another
stage. Two stage rockets are quite common, but rockets with as many as five
separate stages have been successfully launched.

G. By jettisoning stages when they run out of propellant, the mass of the
remaining rocket is decreased. This staging allows the thrust of the remaining
stages to more easily accelerate the rocket to its final speed and height.

H. In stacked staging schemes, the first stage is at the bottom and is
usually the largest, the second stage is above it and is usually the next largest.
Subsequent upper stages are above those. In parallel staging schemes solid or
liquid rocket boosters are used to assist with lift-off.

I. The main reason for multi-stage rockets and boosters is that once the
fuel is burnt, the space and structure which contained it and the motors
themselves are useless and only add weight to the vehicle which slows down
its future acceleration. By dropping the stages which are no longer useful, the
rocket lightens itself. When a stage drops off, the rest of the rocket is still
travelling near to the speed that the whole assembly reached at burn-out time.
This means that it needs less total fuel to reach a given velocity and/or
altitude.

J. An advantage is that each stage can use a different type of rocket
motor, with each stage/motor tuned for the conditions in which it will
operate. Thus the lower stage motors are designed for use at atmospheric
pressure, while the upper stages can use motors suited to near vacuum
conditions.

Comprehension Check

1. In the text find the definition of: a) rocket; b) multistage rocket; c)
rocket equation.
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2. Explain the difference between stacked staging scheme and
parallel staging scheme.

3. Define the main idea of paragraphs D and I. Find supporting
details that help to develop the main idea.

4. Complete the sentences with the best option.

1. A rocket is a vehicle which obtains by the reaction to the ¢jection
of fast moving fluid from within a rocket engine.
a) lifting force b) thrust ¢) power

2. A chemical reaction in a chemical rocket is initiated between the fuel
and the oxidizer

a) in the nozzle  b) in the vehicle ¢) in the combustion chamber

3. When the stages run out of propellant they are jettisoned the
rocket.

a) to accelerate b) to assist with lift-off  ¢) to slow down

4. Rockets are particularly useful
a) because of light weight b) at high altltudes ¢) at very high speeds

5. In stacked staging schemes the first stage is and is usually the
largest, the second stage is above it.
a) at the top b) at the bottom ¢) not dropped off

5. Work in group. Ask your partners questions concerning the
contents of the text.

Vocabulary Focus
1. a) Match the synonyms.

A B
vehicle booster
fluid engine
launch vehicle aircraft
artificial fuel
govern begin
obtain liquid
propellant man made
initiate get
motor control

b) Make up your own sentences with the words from the column B.
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2. In the text find the words with the meaning opposite to these

phrases.

Efficient , heavy (B); solid, to decrease (C); deceleration (D); to separate,
unusual (F); previous, to prevent (H).

3. a) Make sure that you know the meaning of the following verbs.
To obtain, to explore, to compare, to achieve, to propose, to determine, to
exert, to require, to mount.

b) Make up your

own word combinations using these verbs.

4. Give your own definitions for the words from the text.
Combustion chamber, rocket stage, propellant, booster, vacuum, exhaust

velocity, orbit.

5. Fill in the table

with the proper part of speech derived from the

word given.
Verb Noun Adjective (Participle)
gjected
explore
propulsion
achievement
equal
determination
initiated
acceleration
attach
container
Speaking

1. In small groups

summarize the main idea of the text and make a

short report for your group mates.
2. The history of rockets goes back to the 13" century. People have
developed a lot of original designs for different purposes. You are to
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prepare a report on the subject for your group mates. Find out some
additional information for your topic.

Writing
1. Translate the text in a written form.

A spacecraft is a vehicle designed to leave Earth's atmosphere and
operate beyond the surface of the Earth in outer space. Spacecraft may either
be unmanned or manned. Spacecraft are designed for a variety of missions
which may include communications, earth observation, meteorology,
navigation, planetary exploration, space tourism and space warfare. The term
spacecraft is also used to describe artificial satellites.

A spacecraft is a system made up of various subsystems, dependent upon
mission profile. Spacecraft subsystems may include: attitude determination
and control, guidance, navigation, and control, communications, command
and data handling, power, thermal control, propulsion, structures, and
payload. Manned spacecraft have the additional requirement of providing life
support to the crew. Though not being part of the spacecraft itself, the launch
vehicle is used to place a spacecraft in orbit.

Spacecraft must be engineered to withstand launch loads imparted by the
launch vehicle, and must have a point of attachment for all the other
subsystems. Depending upon mission profile, the structural subsystem might
need to withstand loads imparted by entry into the atmosphere of another
planetary body, and landing on the surface of another planetary body.

Spacecraft need an attitude control subsystem in order that they may be
correctly oriented in space and respond to external torques and forces
properly. The attitude control subsystem consists of sensors and actuators.

Guidance refers to the calculation of the commands needed to steer the
spacecraft where it is desired to be. Navigation means determining a
spacecraft's orbital elements or position. Control means adjusting the path of
the spacecraft to meet mission requirements.

The communications subsystem, sometimes called the Telemetry,
Tracking, and Control subsystem serves as an interface between the
spacecraft and the ground system, or between the spacecraft and other
spacecraft. The communication subsystem receives telecommands from the
ground subsystem, and transmits telemetry from the spacecratft.
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Spacecraft need an clectrical power generation and distribution
subsystem for powering the various spacecraft subsystems. For spacecraft
near the Sun, solar panels are frequently used to generate electrical power.
Spacecraft designed to operate in more distant locations, for example Jupiter,
might employ a Radioisotope Thermoelectric Generator to generate
clectrical power.

Electrical power is sent through power conditioning equipment before it
passes through a power distribution unit over an electrical bus to other
spacecraft components. Batteries are typically connected to the bus via a
battery charge regulator, and the batteries are used to provide electrical power
during periods when primary power is not available, for example when a Low
Earth Orbit (LEO) spacecraft is eclipsed by the Earth.

Spacecraft must be engineered to withstand transit through the Earth's
atmosphere and the space environment. They must operate in a vacuum with
temperatures potentially ranging across hundreds of degrees Celsius.
Depending on mission profile, spacecraft may also need to operate on the
surface of another planetary body.

Spacecraft may or may not have a propulsion subsystem, depending upon
whether or not the mission profile calls for propulsion. Typically though,
LEO spacecraft include a propulsion subsystem for altitude adjustments and
inclination adjustment maneuvers. Components of a conventional propulsion
subsystem include fuel, tankage, valves, pipes, and thrusters.

The ground system is also vital to the operation of the spacecraft. Typical
components of a ground system in use during normal operations include a
mission operation facility where the flight operation team conducts the
operations of the spacecraft, a data processing and storage facility, ground
stations to radiate signals to and receive signals from the spacecraft, and a
voice and data communications network to connect all mission elements.
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FINAL TEST

1. Look at these words for parts of a plane.

ailerons main strut rudder

stabilizer flaps
clevators cockpit cargo room

nose gear

Now fill in the “word tree” below by putting a term in each box.
Some words are filled in for you. Try to give some kind of organization

to the tree.
Wing
Tail Unit Fin
Aircraft Landing
/ Gear
Fuselage / \
Passenger
Compartment
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SUPPLEMENTARY READING

A NEW ERA FOR AIRCRAFT

Aviation experts expect that today's aircraft will be replaced with some
new form of supersonic transport. A 21* century hypersonic aircraft may open a
new age of aircraft design.

The designers of this country displayed the project of such a supersonic
passenger liner among the prospective models at the Aerospace Salon held on
the old Le Bourget airfield in Paris. An ¢longated fuselage with a sharp nose
and without a horizontal stabilizer makes it look more like a rocket. The speed
matches the looks. This plane will fly at a speed five to six times above the
speed of sound, ¢.g. it will cover the distance between Tokyo and Moscow in
less than two hours. The diameter of the fuselage will be 4 meters and the
overall length - 100 meters, with the cabin accommodating 300 passengers.
The future super planes of such a class will have no windows, but the
passengers can enjoy watching the panorama of the Earth on the TV monitor
at the front of the cabin. They will fly so fast that ordinary aircraft windows
would make the structure too weak to withstand the stresses at such a speed.
At high velocities the air resistance in the lower atmosphere is so great that the
skin is heated to very high temperature, the only way out is to fly higher.
Therefore, airliners' routes will mainly lie in the stratosphere.

In general, to build a reliable hypersonic plane one has to overcome a whole
set of technological and scientific difficulties. Apart from creating highly
economical combined engines and heat-insulating materials designers have to
make such an amount of thermodynamic computations that can't be
performed without using supercomputers. One of the ways to make planes as
economical as possible is lightening the aircraft by substituting new
composite materials for conventional metal alloys. Accounting for less than 5
per cent of the overall aircraft weight, the percentage of composite material
parts will exceed 25 per cent in new generation models. An extensive use of
new materials combined with better acrodynamics and engines will allow
increasing fuel efficiency by one-third.

Because of the extreme temperatures generated by atmosphere friction, a
hypersonic aircraft will also require complicated cooling measures. One
possibility is using cryogenic fuels, such as liquid hydrogen, as both coolants
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and propellants. The fuel flowing through the aircraft's skin would cool the
surfaces as it vaporizes before being injected into combustion chamber.

In addition, specialists in many countries are currently working on new
propeller engines considered much more economical and less noisy than jets.
The only disadvantage is that propeller planes fly slower than jet planes.
However, it has recently been announced that specialists succeeded in solving
this problem. A's a result a ventilator engine with a propeller of ten fiber-glass
blades has been built, each being five meters long. It will be mounted in the
experimental passenger plane.

Notes to the Text:

1. Le Bourget airfield - aspomopt Jle Bypxke

2. the looks - BHeIIHMIT BUA

3. heat-insulating materials - TeMIOH30MHUPYIOLIHE MATCPHUATEL
4. accounting for - cocrassist

5. coolant - oxnakaaroImas ;KUAKOCTh

TU-154

The Tu-154 was developed to meet the Aeroflot requirement for a new
aircraft to replace the jet-powered Tu-104, plus the Antonov An-10 and
Ilyushin 11-18 turboprops. The requirement required economic efficiency on
routes from 3500 to 3500 km, higher speed than the Tu-104, 50% more
passenger capacity, and the ability to operate from runways as short as 2300
meters with low pavement loads.

The Tu-154 first flew on October 4, 1968.

In 1988 modified Tu-154 (dubbed Tu-155 and Tu-156) successfully flew
on liquid hydrogen and in 1989 on liquified natural gas used as a fuel in its
engines.

The Tu-154 is powered by three rear-mounted low-bypass turbofan
engines. All Tu-154 aircraft models have a high thrust-to-weight ratio, this
gives them superior performance, although at the expense of poorer fuel
efficiency, which became an important factor as the fuel costs grew.

Like the Tupolev Tu-134, the Tu-154 has a wing swept back at 35
degrees at the quarter-chord line. The Tu-154 has an oversized landing gear
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enabling it to land on runways with low permissible pavement loadings. The
aircraft has two six-wheel main bogies fitted with large low-pressure tyres
which retract into pods extending from the trailing edges of the wings, plus a
two-wheel nose gear unit. Shock absorbers provide smooth ride on the
bumpy airfields.

The passenger cabin accommodates 128 passengers in two-class layout
and 164 passengers in single-class layout, and up to 180 passengers in high-
density layout.

The plane's avionics suite, for the first time in the Soviet Union, is built to
Western airworthiness standards and includes an NVU-B3 doppler navigation
system, a triple autopilot, an autothrottle, a Doppler drift and speed measure
system (DISS), "Kurs-MP" radio navigation suite and others. Modern
upgrades normally include a TCAS, GPS and other modern systems. About
900 of Tu-154s have been built, 500 of which are still in service. Many
variants of this airliner have been built.

The Tu-154M is the deeply upgraded version, which first flew in
1982 and entered mass production in 1984. It uses more fuel-efficient
Soloviev D-30KU-154 turbofans. Together with significant aerodynamic
refinement, this led to much lower fuel consumption and therefore longer
range. The aircraft has new double-slotted (instead of tripple-slotted) flaps,
with an extra 36-degree position (in addition to existing 15, 28 and 45-degree
positions on older versions), which allows reduction of noise on approach. It
also has a relocated auxiliary power unit and numerous other improvements.

IL-96

The Ilyushin 11-96 is a four-engined long-range widebody airliner, which
incorporates advanced achievements in Russian and foreign acrospace
technology. The IL-96-300 aircraft is designed by Ilyushin Aviation
Complex. The aircraft is powered by four turbofan two-shaft Aviadvigatel
PS-90 engines.

The Ilyushin 11-96 is a shortened, long-range, and advanced technology
development of Russia's first widebody airliner, the Ilyushin I1-86. Its
fuselage is about 4m shorter than that of the 1L-86. The airframe is made with
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a new type high-purity aluminium alloy as well as titanium and steel alloys.
Quite extensive use is made of composite materials. The upper and lower
surfaces of the wing leading edge and the trailing edge, aft of the rear spar are
made of honeycomb panels.

It features supercritical wings fitted with winglets, a glass cockpit, and a
fly-by-wire control system. It was first flown in 1988 and certificated in
1992,

The IL-96-300 aircraft equipped with modern Russian made avionics
which includes six multi functional color-LCD displays, electro remote
management system, inertial navigation system, collision air avoidance
system and satellite navigation equipment, and equipment permitting
executes flights in RVSM conditions. It allows operating the airplane with
two crew members. The avionics correspond to modern requirements on
international routes in Europe and North America.

The 11-96-300 has a passenger cabin layout for 262 seats, 18 seats with
pitch equal to 54 inches plus 244 seats with pitch equal to 32 inches. Galleys
are positioned on the upper deck, 18 containers LD-3 and crew rest room are
positioned on the lower deck. There is also stipulated a converting of this
layout to the 289 seats layout by changing seats in the business class section
from 18 to 44 with seats pitch of 34",
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UNIT 1
From the History of flying
Wwing — KpbLIo
safety — GesomacHOCTD
pressure — JaBICHHC
scientific — HayJIHBIH
flow — moToK, TCUB
lift (lifting force) — moawrémuas
cuna
device — ycrpolicTBo, arperat
8. development — paspaboTka,
pa3sBHTHE
9. control — ynpasicHue,
YHOPAaBJIATh
10.plane — m10CKOCTD, CAMOJIET
11 flight — monér
12.crew — sxumask
13.altitude — BEICOTA
14 range — naapHOCTD, AUATIA30H
15.speed — ckopocTs
16.supersonic jet plane —
CBEPX3BYKOBOM pPEaKTUBHBIN
CaMoJIET
17 piston-engined aircraft —
CaMOJIET ¢ MOPIIHEBHIM
JABUTATCIICM
18.equip, equipment —
000pyA0BaTh, 000PYA0BAHUE
19.armament — BOOpYKCHHE

SAN A ol e

~

UNIT 2

Pioneer of Rocket Engineering

1. designer — KOHCTPYKTOP

2. artificial — nCKycCTBEHHBIN

3. satellite — cnyTHHK

4. spaceship — kocMuuecKuit
KOpalnb

guidance — pyKOBOACTBO

6. to graduate from — 3axkanunBaTh

yueOHOE 3aBCACHHC

N
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7. acquaintance — 3HAKOMCTBO

8. jet propulsion — peakTUBHOE
JBHOKCHHC

9. participation — yuactue

10.release — ocBoOOKACHHE

11.to appoint — Ha3HAYATH

12 .unexpectedly — HEOXKHTAHHO,
BHEC3AITHO

13.to implement — ocymecTBIATh

14 gratitude — mpu3HATEIPHOCTH

15 fruitful — moxoTBOPHBIHA

UNIT 3

From the History of Flying

Apparatus

1. to force — BRIHYXKIATh,
3aCTaBJIATh

to drift — cHOCHTBCS BETPOM

engine — IBUraTe/b

balloon — BO3AyLIHBIH AP

. transportation — nepeBo3Ka

scientist — yIEHBIH

. to obtain — gocTurarp

radar — pagap

9. readings — naHHbIC

10. flight — monér

11. air — BO3AYX

12. distance — paccTostHye

13. to reach — mocturats
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UNIT 4

Types of aircraft

glider — manep

airplane — camonér

helicopter — BepToaéT

autogiro — aBTOXKUP

missile — peakTUBHBIN CHAPSIL,
pakeTa

6. power plant — cunosas

YCTaHOBKA
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12.

13

0.
1. lift (lifting force) — moabEmuas

air stream — BO3IYIIHBIH MOTOK
air flow — BO3ayIIHBII MOTOK
advance — ycnex, mporpecc
engine — IBUTATEb

cuiaa
to propel — ABUraTh, TOIKATH

. thrust — tsara

14. jet engine — peakTHBHBIN

15.

16.
17.
18.

19.

20.

21.
22.
23.
24.
25.
26.
27.
28.
29.

30.
31.

32.

33

35.

JABUTATCIIh

arrangement — KOMIIOHOBKA,
PACIIONIOKCHHC
biplane — Ourian
monoplane - MOHOIUTaH
mid wing monoplane —
CpeIHEILIAaH
high wing monoplane —
BBICOKOILTAH
low wing monoplane —
HHU3KOIUIaH
fuselage — drozemsox
to attach — mpukpensaTh
strut — cToiika
brace — moaxoc
to take off — B3neTarp
to land - mpuzemATECS
flying boat — netaromas 1oaxa
seaplane — ruapocaMonéT
conventional — TpaXUITHOHHBIH,
OOBIYHBIH
amphibian — am¢pudus
airfoil — aspoanHaMUYCCKas
IUTOCKOCTb
rotor — HeCyIIUi BUHT
BEPTOJIETA

. blade — nomacte
34,

tractor airscrew — TSAHYIIUHA
BO3AYIIHBINA
BHUHT

fuel — Toruueo

UNIT 5
Airplane Components

L.

2.

R

o

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.

27.
28.

29.
30.

tail unit (empennage) —
XBOCTOBOC OIICPCHHUC
flight controls — cpeactsa
YIOPABICHUAS MOJIETOM
landing gear (undercarriage) —
[maccu
to propel — gBuraTe
nacelle — rornona
compartment — OTCEK, KaOHHA
accessories — BCIOMOTaTeIbHOS
000pyA0BAHUE
cockpit — kabuHa uaoTa
wing centre-section —
LICHTPOILTAH
to design — IpOCKTHPOBATH
cargo room — rpy30BOil OTCEK
sweptback — ctpenoBuHbBII
trailing edge — 3agHss KpoMKa
aileron — anepon
flap — 3akpbLTOoK
trimmer tab — TpuMMep
fin — xume
plane — mI0CKOCTH, CAMOIET
rudder — pynb moBopoTa
stabilizer — ctabumuzaTop
clevator — pynb BBICOTBI
to hinge — xpenuTe MapHUAPHO
to deflect — orkoHsTH
wing tip — 3aKOHIIOBKA KPbLIa
longitudinal axis — npoxonsHas
0Ch
lateral axis — 6bokoBas
(monepe4nas) och
attach — npuKpenIITh
tricycle gear — TpexomnopHoe
maccu
skid — xBocToBas omopa
retractable — BTArMBArOIUICS
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UNIT 6

Aircraft and some facts about the

flight

1. aircraft — nerarenpHBIH anmmapaT

2. force — cuna

3. leading edge — nepeanss
KpPOMKa

trailing edge — 3axHa9 KpoMKa

to reduce — yMeHbIIATB

to compress — CKUMaTh

to increase — YBEINYHUBATb

thrust — Tsira

9. drag — noGOBOE CONMPOTHBICHUE

10. gravity — cuna TsSDKeCTH

11. to overcome — npeoaoacBaTh

12. to design — mpoeKTUPOBATH

13. straight-and-level flight —

TOPU30HTATbHBIN MONET

14. to result in — npuBOAUTE K

15. climb — Habop BHICOTEHI

16. descent — cHmKCHHE

PN

UNIT 7

THE WING

1. wing root — kKOpHEBas 4acTh
KpBbLIa

2. to house — Bmermmars,

COJCPIKATH
3. fuel tank — ToruBHBIH Cak
4. control mechanism — mexanusm
VIPABICHUS

5. bay — orcek, HUIIA

6. span — pazMax

7. chord — xopna

8. sweptback wing —

CTPEIOBUIHOC KPBLIO

9. sweptforward wing — KpbLIO C
00paTHOU CTPEIOBUAHOCTHIO

10. spar — TOHKCPOH KpbLIa

11. stringer — cTpuHrep
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12. beam — 6anka

13. transverse — nonepevIHbII

14. rib — Hepsropa, pedpo

15. skin — obmuBKa

16. bending — n3rud

17. shear — cpes, casur

18. torsion — kpy4ucHHE

19. to reinforce — ycunusare

20. spanwise stiffener —

MPOAOJIBHBIN 3JIEMEHT KECTKOCTH

21. payload — nonesHas Harpyska

22. stressed skin — paboraroras
OOIITHBKA

UNIT 8
The Tail Group
1. to fit —ocHammars,
YCTaHABIUBATh
tail unit (empennage) —
XBOCTOBOC OTICPCHHC
stabilizer — ctabumuzaTop
clevator — pynb BBICOTHI
fin — k1B
rudder — pynp HanpaBICHUS
to hinge — xpenuTe WMapHUAPHO
attitude — mpocTpaHCTBCHHASL
opucHTarms JIA
9.  directional stability —
YCTOWYHMBOCTb HA KypCe
10.  directional control —
VIPABJICHHUE TI0 KYPCY
11. auxiliary — BcrmomorareibHbII
12.  adjustable — perynupyempiit
13.  dorsal fin — dhopxuis
14. balance area — nmomazns
KOMIICHCATOpa
15. hinge moment — mapHUPHBIA
MOMCHT
16. flutter — daarrep

N
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17.  dynamic balancing —
JUHAMHYCCKAS OaTaHCUPOBKA

18. movable — moaBwKHBII

19. to avoid — u3berarsb

UNIT 9

The Fuselage Structure

landing gear — maccu

longerone — noHkEPOH

frame — pama, kapkac

wheel well — Hua mwaccn

bay — oTcek, Huma

truss type — GepMeHHBIH THIT

to weld — cBapusate

girder type — GanOYHBIA THIT

monocoque type —
MOHOKOKOBBIH THI (Pro3ermsmka

10. semimonocoque type —

MOJIYMOHOKOKOBHIH THI (pro3emsika

11. stringer — cTpuHrep

12. longeron — TOHXEPOH

13. stressed-skin fusclage —

(drozesbk ¢ paboTaroieii OOITHBKON

14. stiffness — x€cTrOCTD

15. to rivet — knenath

16. bulkhead — mmanroyT

17. stress — Harpy3ka

18. assembly — arperart, cOopka

19. to join — coeaAUHATE

20. light gauge metal — nérkuit

JUCTOBOU METAJNI
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UNIT 10

The Power Plant

1. essential — cymecTBeHHBIH,
HEOTBEMIICMBIH

2. power plant — cuioBas
YCTaHOBKA

reliable — HagéxHbIH

4. to maintain — NOAACPKUBATH
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5. powered flight — monér ¢
paboTarIUM ABUraTe/ICM

6. to derive — mony4ars,
U3BIICKATh

7. internal combustion engine —

JBHraTC/Ib BHYTPSHHETO CTOPAHMUS

8. piston engine — MOPIIHEBOI

JBHIaTCIIb

9. jetengine — peakTUBHBII
JBHTATCIIb

10. crankshaft — koneruaThIil Ban

11. connecting rod — mwatyx

12. sonic — 3ByKOBO#t

13. supersonic — CBEpPX3BYKOBOI

14. pressure — naBneHue

15. ramjet — npaMOTOUHBII

BO3IYLIHO-PCAKTHBHBIH JBUTATCIIb

16. pulsejet — mynbcupy ot

BO3IYLIHO-PCAKTHBHBII ABUTATCIIb

17. turbojet — TypOopeakTHBHBIN

JBHIATCIIb

18. turboprop — TvpOOBHHTOBOM
JBHIATCIIb

19. turbofan -

TYpOOBCHTUISITOPHBIH JBUTATCIIb

20. propellant — pakeTHOE TOTLUTHBO

21. jet — peakTHBHAsA CTPYS

22. exhaust — BeIXJIOT

23. heat exchanger —

TCTUI00OMEHHHK
UNIT 11
The Landing Gear
1. landing gear (undercarriage) —
[maccu
2. take off — Banér
3. landing — mocagka
4. shock — yoap
5. to absorb — mornomars
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6. pneumatic tyre —
ITHCBMATHYCCKA IIIKMHA
7. shock-absorbing strut —
aMOPTU3UPYIOLIAs CTOMKA
8. framework — kapkac
strut — cToiika
10. tail wheel (skid) — xBocToBOC
KOJICCO, 0Iopa
11. tricycle landing gear —
TPEXONOPHOE IACCH
12. nose leg — HocoBas croiika
13. main leg — ocHOBHa# cTolika
14. to nose over — KanOTUPOBATH
15. retractable landing gear —
BTATUBAIOIICCCA ITACCH
16. linkage — coenuucHHE
17. nacelle — ronnona
18. swiveling mounting —
[IAPHUPHOC KPCIUICHHE
19. to withstand — B ACPKUBATD
20. fully braked landing —
OCTAHOBKA C MIOJTHBIM
TOPMOKCHHAEM
21. to prevent — mpeAOTBpAIIAT
22. to damage — mOBPEK AT
23. electrical charge —
SJICKTPUYCCKUN 3apsiy

he

UNIT 12

Helicopters

1. rotary wing aircraft (helicopter)

— BEPTOJIET

2. rotor — HECYIIUN BUHT
BEPTONIETA

3. blade — momacts

4. to hover — 3aBucarp

5. auxiliary — BcomMorareapHbIH

6. tail rotor — pyieBOl BUHT

7. to counteract —

MPOTUBOAEHCTBOBATh
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8. power plant efficiency — KI1]]
CHUJIOBOU YCTaHOBKU
9. advantage (disadvantage) —
MPESUMYIIECTBO (HEAOCTATOK)
10. to revolve — BpawmaTbcs
11. fuel consumption — pacxox
TOILTUBA
12. range — manpHOCTB
13. aerial crane — BO3AyIHBIH KpaH
14. sling — moxBemMBaTh, CTPOI
15. to search — nckarp
16. airstrip — B3IETHO-TIOCANOYHAS
oJnoca

UNIT 13

The Airplane Designers

1. fuel - romnuso

2. radio navigational instruments —
PaIHO-HABHUT ALTHOHHOS
0o0opyaoBaHHES

3. freight — rpy3

4. safety — GezonmacHOCTD

5. load - rpy3

6. to bear — BEIACPKHUBATb
HarpysKy

7. stress man — HEDKCHEP 1O
pacu€ry Ha NIPOUYHOCTh
8. sample — obpazen
9. to test — UCTIBITHIBATE
10. to prove — mokazarsp,
ODOATBCPAUTD
11. to destroy — pa3pymiars
12. resistance — CONPOTHUBICHKE
13. fatigue strength — ycramoctHas
MPOYHOCTb
14. to result in — mpuBOANTH K
15. to result from — BeITCKATH U3
16. collapse — pa3pymaTtscst
17. airworthiness — MPUTOAHOCTD K
nonETy



18. freezing point — TeMneparypa

3amMep3aHust

UNIT 14

Rockets

1. wvehicle — TpancnopTHOE
CPEACTBO

2. missile — peakTUBHBIH CHapsA,
pakeTa

3. to eject — uzBeprars,
BBITAJIKUBATh

4. launch vehicle — cpeactso
BBIBCICHHS HAa OpOHTY

5. satellite — conyTHHK

6. e¢quation — ypaBHCHHE

7. propellant — pakeTHOE TOILTHBO

8. oxidizer — OKHCIUTEB

9. combustion chamber — kamepa

cropanwis

10. nozzle — coruto

11.
12.
13.

14.
15.
16.
17.
18.
19.
20.

21.
22.

exhaust — BeIXJIOMI
to launch — mpouzBoUTE TIyCK
spacecraft — kocMudIeCKHit
KopadJIb
multistage rocket —
MHOTOCTYTICHUATAS PaKeTa
stacked scheme —
MHOTOAPYCHASA CXeMa
to attach — kpenuth
to jettison — oTOpackIBaTh
booster — pakera-HOCHUTEb
lift-off — crapt KocMuueckoro
KOpaldJIst
burn-out time¢ — MOMEHT
BbITOpaHUs TOILTUBaA
altitude — BeicOTA
condition — COCTOSIHHE,
YCIOBHE
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