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LESSON 1
Active Vocabulary
1. todevelop  — pasBuBaTb
2. adequate — COOTBETCTBYHOLLUM
3. vehicle — NOBO3Ka, NepeBO304YHOE CPEACTBO
4. inventor — n3obpeTtatenb
5. to design — KOHCTpyupoBaTb
6. tracklaying  — ryceHn4HbIN
7. steam engine — napoBown gBuratesib
8. up-to-date — COBPEMEHHbIN
9. to withstand — BblgepxmMBaTb, MPOTUBOCTOATb
10. load — Harpyska
11. speed — CKOpPOCTb
12. body — Ky30B

13. toinsulate — n3onupoBaTb
14. upholstery — BHyTpeHHAS obLumBKa

15. to equip — obopyaoBaTtb, CHabxaTb

16. to operate — paboTaTb

17. device — YCTPOKWCTBO, npucnocobneHme
18. virgin soil — UenuHHbLIE 3eMnK

19. highway — wocce

20. to maintain — peMOHTMpOBaTb

21. space — MNPOCTPAHCTBO

1. Choose the equivalents to the following terms:

1) tracklaying a) KOHCTPYKUUSA

2) installation 0) ryCeHuYHbIN

3) device B) BHYTPEHHAA 0bLInBKa
4) upholstery ) yCTPOMCTBO

5) design [) yCTaHOBKa

2. Choose the correct equivalents to the parts of sentences:

1. Tractor put in motion by a steam engine
a) MaluvHa, NpuBoaMMas B ABUXKEHME NapOBbIM ABUraTtenem
b) mawunHa, npuBoguMas B ABMKEHWE AN3ENb-ABUraTenem
C) TpakTop, NPMBOANMbLIN B ABMXEHNE NapOBbIM ABUraTeniem

2. Vehicle able to withstand heavy loads
a) MaluHbl, CNOCOBHbIE BbIHECTU BOMbLUME CKOPOCTU
b) NnoBo3kn, cnocobHbIE NPOTUBOCTOATL TSHXKENbIM Harpy3kam
C) TpaKTopbl, CNOCOOHbIE BblAepXKaTb TAXKerble Harpy3ku

3. Machines for maintaining highway
a) TpakTopbl 4NA peMOHTa aopor
b) TpakTOpbl ANA paboTbl B cagax
C) MalwuHbl onst 06Ccny>xMBaHUs aBTOMOBUIBbHbBIX JOPOr
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Grammar: 1. to be, to have, there to be (Recapitulation)
2. Present, Past, Future Indefinite Passive Voice

Models: 1. A car is put in motion by an engine.
2. The first car was constructed by Blinov.
3. Many new cars will be constructed in our country.

Machine-Building Industry

The motor car as we know it has developed from its early beginnings in
the 1870s when it began to replace the horse drawn carriage which was the
main mean of land transport in those days. The modern car has many
similarities to the old “horseless carriages” of Daimler, Benz, Panhard and the
numerous other inventors of that age, but engineers now know much more
about how and why things work and can use their knowledge to design cars
that are more efficient and more comfortable. They also have better materials
to use which are lighter and stronger and computers to help them to make the
best use of these advantages. In addition modern machinery enables these
complicated vehicles to be made in large numbers economically.

The present day car is a complex piece of machinery involving advanced
technology.

In our country the automobile and tractor industries were developed after
the October Revolution in 1917. Pre-revolutionary Russia had no automobile
and tractor industries at all. The first vehicle was constructed by a Russian
inventor Shamshurankov. The vehicle was put in motion by pedals. Blinov
designed and constructed a tracklaying tractor. This tractor was driven by a
steam engine. Up-to-date our automobiles and tractors are able to withstand
heavy loads and high speeds for long periods of operation. The modern
automobile possesses a steel body and a steel roof over the car, this roof is
insulated against the summer's heat and winter’s cold. Upholstery is designed
for comfort and insulation. Automobiles are equipped with ventilation
installations. There is an adequate space to carry the luggage. Up-to-date
automobiles have radio, light, heater and other electrically operated devices.

Tractors are widely used in agriculture as well as in industry all over the
country. The use of tractors made possible the cultivation of vast areas of
virgin soils.

Special types and models were also developed for maintaining highways
and for work in orchards and groves.

1. Put the following sentences into the Active Voice according to the example:
The house was constructed by workers.
Workers constructed the house.

1. The first vehicle was built by a Russian inventor. 2. The tracklaying
tractor was designed and constructed by Blinov. 3. Tractors were driven by
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steam engines. 4. Internal combustion engine (aBuraTesnib BHYTPEHHErO
cropaHus) was designed by Namin.

2. Answer the following questions.

1. When were first motor cars developed?

2. What inventors of that age do you know?

3. When were the automobile and tractor industries developed in our
country?

Had pre-revolutionary Russia automobile and tractor industries?
Who built the first vehicle?

By what means was the first vehicle put into motion?

Who designed a tracklaying tractor?

What was this tractor driven by?

. What is upholstery designed for?

10 What are automobiles equipped with?

11. What devices have up-to-date automobiles?

12. Where are tractors used?

©0o~NO O A

3. Topics for oral work: 1) Speak about the first vehicle.

2) Speak about up-to-date automobiles.

LESSON 2

1. power plant — cunoBasi ycTaHOBKa

2. chassis — wacecm

3. wheel — Koneco

4. to rotate — BpawlaTb

5. to include — BKNIOYaThb B cebs

6. fuel system — TONnMBHasa cuctema

7. lubricating system — cuctema cmasku

8. power train — cuctema nepegadn MOLHOCTU
9. frame — pama

10. axle — OCb

11. spring — peccopa

12. power brake — MexaHM4eCcK1un TopmMo3
13. clutch — cuensieHne, mydTa cuenneHus
14. propeller shaft — Kap4aHHbIN Bars

15. rear axle — 3a4HUN MOCT

16. final drive — rnaBHasi nepegaya

17. hood — Yexorsl, KOXyX, KanoT
18. fender — KpbISo

19. accessories — BTOPOCTENEHHbIE YacTu
20. lever — pblyar, pykodaTka

21. pivot — LWapHUP, CTEPXKEHb

22. gear box — Kopobka nepenav



1. Choose the Russian equivalents to the following terms:

1) power plant a) Kap4aHHbIM Ban

2) brake system b) cunoBas yctaHoBKa

3) propeller shaft C) pynb

4) steering wheel d) BTOpOCTENEHHbIE YacTn
5) accessories €) TopMo3Hada cuctema

2. Choose the Russian equivalents to the following sentences:

1. The power plant includes fuel system.
a) [lBvratenb BpallaeT Koneca.
b) CunoBaga yctaHOBKa BKtOYaeT B CEDS1 TOPMO3HYIO CUCTEMY.
c) Cunosag ycTaHOBKa BKItoMaeT B ceb5 TONMIMBHYIO CUCTEMY.
2. The chassis includes the brake system.
a) Pama BkntovaeT B cebs cuctemy ynpasreHus.
b) LLlaccn cocTouT 13 TpaHCMUCCUMN.
c) WWaccw BkntoyaeT B cebs TOPMO3HYO CUCTEMY.
3. The power train carries the power to the wheels.
a) TpaHCcMuCceHA nepenaeT 3HEPruKo OT ABuraTerns.
b) TpaHcMuccus BkntodaeT B ceba MydTy cuenneHus.
c) Cncrema nepefaym MOLLHOCTY NepeaaeT 3HEPrno Kornecam.

Grammar: Present, Past, Future Indefinite Active and Passive Voices
(Recapitulation)

COMPONENTS OF THE AUTOMOBILE
Part 1

The automobile consists of three basic parts: the power plant, the
chassis and the body.

The power plant or engine is the source of power that makes the car
wheels and the car move. It includes the electric, fuel, cooling and lubricating
systems.

The chassis consists of a power train and a frame with axles, wheels
and spring. The chassis includes the brake system and the steering system
as well.

The power train carries the power from the engine to the car wheels. It
consists of the clutch, gear box, propeller shaft, rear axle, final drive, etc.

The body has a hood, fenders and accessories: the heater, lights, radio
and so on.

The body is designed to contain and protect not only the engine and other car
components but it provides protection to the occupants from wind, dust, cold
and rain as well.
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To guide the car it is necessary to have some means of turning the front
wheels so that the car can be pointed in the direction required. The steering
wheel in front of the driver is connected by gears and levers to the front
wheels for the purpose. The front wheels are on pivots so they can be swung
to the left or right.

Brakes are necessary to slow or stop the car. They are considered to be
the most important mechanisms on the car. Upon their proper work the safety
and lives of people riding in the car depend.

Most braking systems are hydraulic. But many vehicles now use power
brakes.

3. Choose the definition of the following terms:

1. The body a) are mechanisms which slow or stop the car.

2. The engine b) is the mechanism which carries the power from the
engine to the car wheels.

3. Brakes c) is the part of the machine which protects the car

components and passengers.
4. The power train d) is the source of power that moves the car.

4. Put the verbs in brackets into the Present, Past and Future Indefinite
Passive.
Example: Heat (to transform) into work. — Heat is transformed into work.
Heat was transformed into work.
Heat will be transformed into work.

1. The car (to drive) by an engine. 2. Brakes (to use) to stop or slow
down the speed of the car. 3. The steering wheel (to connect) to the front
wheels. 4. Front wheels (to swing) to the left or right by some mechanisms.
5. Cars (to equip) with ventilation installations. 6. Energy (to transform) into
mechanical work by machines.

5. Answer the following questions.

1. What does the automobile consist of? 2. What is the power plant?
3. What does the power plant include? 4. What does the chassis consist of?
5. What system does the chassis include? 6. Where does the power train
carry the power? 7. What does the power train consist of? 8. What does the
body have? 9. What is the body designed for? 10. What is it necessary to
have to guide the car? 11. What is connected to the front wheels for this
purpose (to guide the car)? 12. Why can the front wheels be swung?
13. What are brakes necessary for? 14. What brakes are there in cars?

6. Topics for oral work:
1. Describe the three parts of the automobile. 2. Speak about brakes.
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7. Make up short dialogues using the following situations:

1. You are interested in the arrangement of the automobile. You come up
to the teacher and ask him to tell you the main things concerning the
arrangement of the automobile.

2. You are a good driver. Comrade B. is going to be a driver. He wants
you to tell him something about the operation of the automobile and its

arrangement.
LESSON 3
Active Vocabulary
1. gear change — NnepeknyeHne nepegad
2. flywheel — MaxoBUK
3. drive — NpuBOA, Nepefaya ABMKEHNA
4. crankshatft — KoneHYyaTtbIn Ban
5. spline — nas, LWnoHkKa
6. to flatten — cnowmBaTh, packaTbiBaTb
7. clutch plate — ONCKOBOE CcLiensneHne, guckosas mydgra
8. friction clutch — PPUKLUMOHHOE cLenneHne, PpUKLMOHHasa mydTa
9. fluid coupling — rmgpaBnuyeckoe cuennexne, rmgpaennyeckas mydra
10. to deliver — cHabxaTb, NnogaBaTb (3HEPrUI0)
11. oil — CcMa3sKa
12. to agitate — nepemeLumBaTb
13. to shift — nepekno4yaTb

Pressure plate

Friction linings

centre

plate Locating

studs

Flywheel
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THE CLUTCH

In order to change gear it is necessary to disconnect the drive from the
engine to the gearbox. This is done by means of the clutch which also has to
be able to reconnect the engine smoothly, especially when the car is moving
from rest.

The diagram shows a typical modern clutch. The drive from the engine
comes via the flywheel which, as we have already seen, is bolted to the end
of the crankshaft. The clutch plate, by means of the spline at its centre, drives
the shaft to the gearbox and it itself driven by the flywheel through the friction
linings. The clutch plate is clamped between the pressure plate and the
flywheel and the clamping force is applied through the powerful diagram
spring. This spring is initially conical but when it is assembled in the clutch it
is flattened, and in trying to regain its original conical shape it exerts a strong
clamping force on the pressure plate.

When the drive wishes to disengage the clutch he pushes on the clutch
pedal which, through a system of levers, moves the release bearing to the
left; this takes the load off the pressure plate and moves it away from the
clutch plate. The clutch plate is then free and will not be driven by the engine.

To re-connect the drive, the driver releases the clutch pedal and the rate

of re-engagement depends upon the speed with he moves his foot.
Cover

. ENGAGED

Clutch
pedal

Release : : Clutch centre plate
bearing

Some type of clutch is found in every car. The clutch may be operated
by means of a foot pedal, or it may be automatic or semi-automatic. The
friction clutch and the fluid coupling are the two basic varieties. The friction
clutch, which depends on solid contact between engine and transmission,
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consists of: the rear face of the flywheel; the driving plate, mounted to rotate
with the flywheel; and the driven plate, between the other two. When the
clutch is engaged, the driving plate presses the driven plate against the rear
face of the flywheel. Engine power is then delivered through the contacting
surfaces to the transmission.

Fluid coupling may be used with or without the friction clutch. When it is
the sole means of engaging the engine to the transmission, power is
delivered exclusively through an oil medium without any contact of solid parts.
In this type, known as a fluid drive, an engine-driven, fan-bladed disc, known
as the fluid flywheel, agitates the oil with sufficient force to rotate a second
disc that is connected to the transmission. As the rotation of the second disc
directly depends on the amount of engine power delivered, the prime result of
fluid coupling is an automatic clutch action, which greatly simplifies the
requirements for gear shifting.

LESSON 4

Active Vocabulary
1. steering — pyneBoe ynpaBreHue
2. arack and pinion — peeyHasi nepegaya (PeNKomn 1 LLECTEPHEN)
3. pinion — LWEeCTepHS, BeayLLlasa WecTepHs 3yb4aTon napsbl
4. steering wheel — pyfieBOe Koneco, pyneBoe yrnpasneHune
5. steering shaft — Ban pyrneBoro ynpasneHns
6. rack — 3ybyaTasn penika
7. track rod — norepeyHas pyneBas Tdara
8. spring — NPY>X1Ha, peccopa
9. suspension — noaBecka
10. bearing — NOALLNMHUK, onopa
11. axis — OCb
12. caster action — (cTabunuanpyowlee) gencTemne NPOAOSIbLHOro yrna

HaKoHa NOBOPOTHOIO LLUKBOPHS
13. steering gear — pyneBou MexaHu3m
14. power steering — pyneBoOe ynpasrieHne C ycunutenem
15. booster — yCUnnTerb TOPMOXEHNS
STEERING

All cars steer by turning the front wheels and nearly all modern cars do
this by means of a rack and pinion as in the diagram. You will see that the
pinion is a small gear which is turned by the steering wheel via the steering
shaft. The rack is a flat set of gear teeth which is moved to and fro by the
pinion, pushing one track rod and pulling the other, thus turning both wheels
in the same direction about their respective swivel axle. The track rods have
ball joints at each end to allow the wheels to move up and down with the
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springing; these have to be carefully positioned so that the wheel movement
does not affect the steering.

The suspension struts that support the car at the front are few to turn
because there are bearings at the top and bottom and so these form the
swivel axle for the front wheels.

These axles are not quite perpendicular to the road but lean inwards and
backwards slightly at the top. This helps to make the steering lighter and
produce castor action (as in a tea trolley) to straighten the wheels when
coming out of a corner.
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Steering is controlled by a hand wheel, mounted on an inclined column

and attached to a steering tube inside the column. The other end of the tube

iIs connected to the steering gear, which is designed to provide maximum

ease of operation. Power steering, adapted for passenger cars in the early

1950s, is generally a hydraulic mechanism used as a booster to reduce the
effort of steering.

A car has two sets of brakes: the hand or emergency brake and the foot

brake. The emergency brake generally operates on the rear wheels only. The

foot brake in modern cars is always of the four-wheel type, operating on all
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wheels. Hydraulic brakes on cars and hydraulic vacuum, air, or power brakes
on lorries apply the braking force to the wheels with much less force on the
brake pedal than is required with ordinary mechanical brakes. The wheel
brakes are generally of the internally type, in which a convex strip of material
is forced against a concave steel brake drum.

LESSON 5
Active Vocabulary
1. U-shaped — LUBESINEPHbIN
2. to weld — cBapuBaTthb
3. torivet — Knenatb
4. to reinforce — YKpennaTb
5. rigid — YCTOMNYMBbIN
6. vibration — konebaHune
7. strain — Harpyska
8. inherent — CBOMCTBEHHbIN
9. rubber pad — pe3nHoBas Npoknagka
10. leaf spring — NiMcToBasi peccopa
11. colil spring — crnvparnbHasi NpyXunHa

1. Choose the English equivalents to the following parts of the sentences.

1) wBennepHble cekumm

2) peccopa cnmpanbHOoro

T"MNna

3) onopa gna gsuratens
N Konec

4) TWwaTenbHO CBapeHHbIe
cekumnm

a) semi elliptical sections
b) riveted sections

c) U-shaped sections

d) welded sections

a) spring of the leaf type
b) spring of the semi elliptical type
c) spring of the coll type

a) support for body and power-train members
b) support for engine and body
b) support for engine and power-train members

a) carefully riveted sections
b) carefully welded sections
c) carefully shaped sections

Grammar: Perfect Tenses Active and Passive Voices

Models:

1. Our country has developed the tractor industry since 1917.
2. a) The tractor industry has been developed since 1917.
b) The tractor and car industries have been developed since 1917.



13

COMPONENTS OF THE AUTOMOBILE
Part Il

The frame is the structural centre of any vehicles. It provides support for
engine, body, wheels and power-train members. It is usually made of
U-shaped sections. These U-shaped sections are carefully shaped and then
welded or riveted together. Cross members reinforce the frame and also
provide support for the engine and wheels. The frame is extremely rigid and
strong. It can withstand the shock blows vibrations and other strains to which
it is put on the road.

The engine is attached to the frame in three or four points. Noise and
some vibrations are inherent in engine operation. To prevent this noise is
insulated from the frame by some form of rubber pad at each point of support.

Springs. The weight of the car is transmitted to the axles and wheels by
springs. Springs may be of the leaf type or of the coil type. The coil spring is a
heavy steel coil. The leaf spring has been made in a number of forms.

The most commonly used type is the semi elliptical type. The leaf spring
is made up of series of leaves, one on top of another. Both types of springs —
coil and leaf — are usually insulated from the frame by means of rubber pads.

1. Put the verbs in brackets into the Present Perfect Passive.
Example: The tractor industry (to develop) in our country since 1917.
The tractor industry has been developed in our country since 1917.

Several types of tractors (to design) for work in agriculture.
The first vehicle (to build) by a Russian inventor.
Automobiles (to equip) with ventilation installations.
Automobile industry (to develop) in our country since 1920-s.
Tractors (to use) in industry.

arwpE

2. Answer the questions.

1. What is the frame? 2. What does the frame provide? 3. What is it
usually made of? 4. What are cross members used for? 5. How is the
engine attached to the frame? 6. Why is the frame rigid? 7. What is the
engine insulated from the frame by? 8. Of what types may springs be?
9. What is the most commonly used type of springs? 10. What is the leaf
spring made of?

3. Topics for oral work.
1) Describe the structural centre of any vehicle.
2) Speak about the types of springs.
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LESSON 6
Active Vocabulary
1. smooth — POBHbLIN
2. a shock absorber  — amopTusaTop
3. oscillation — TpAcka, Bubpaums
4. bump — OOPOXXHasA HEPOBHOCTb
5. therefore — NO3TOMY, criejoBaTenbHO
6. to expand — pacwmpaTbCA
7. liquid — XXNOKOCTb
8. to compress — CKXUMaTb
9. to absorb — nornowartb
10. tube — Kamepa LUNHbI
11. inner — BHYTPEHHUN
12. coating — NOKpbITHE
13. tread — NPOTEKTOpP
14. to dampen — TOPMO3UTb

1. Fill in the necessary words in the right column.

1) Tyres may be of the ... or pneumatic type. shock absorber
2) Tyres ... a considerable part of the road shock. air-filled

3) Some cars are equipped with ... tyres. smooth

4) ... usually operate on hydraulic action. tubeless

5) Spring provides a ... ride together with absorb

shock absorber.
2. Choose the right definition to the following English terms.

1. Spring a) are devices for transmitting the driving power of the
wheels to the road.

2. Shock absorber  b) are mechanisms for transmitting the weight of the
car to the wheels

3. Tyres c) is the part of the tyre that makes contact with the
road.
4. The thread d) are devices for damping out the spring oscillations.

COMPONENTS OF THE AUTOMOBILE
Part IlI

Shock absorbers. Springs alone cannot provide a satisfactory smooth
ride. Therefore an additional device is used with each spring. This device is
called a shock absorber. Shock absorbers are used to prevent the oscillation
of the spring. These devices dampen out the spring oscillations so that after
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the wheel passes over a bump, the spring returns to its original position
without expanding.

Shock absorbers usually operate on hydraulic action. They contain liquid
that is forced from one cylinder to another as the springs are compressed or
expanded.

Tyres. Tyres are of the air-filled or pneumatic type. Their function is to
transmit the driving power of the wheels to the road through frictional contact.
They also absorb a considerable part of the road shock due to small bumps
and holes.

Many tyres use inner tubes. In recent years practically all new cars have
been equipped with tubeless tyres.

Tyres are classified according to the quantity of air pressure in them into:
high pressure tyres (4-5.5 atmosphere) and low pressure tyres (1.5-3.0
atmosphere). Low pressure tyres provide the comfort of driving due to their
elasticity. With either type the tyre has a coating of rubber. This coating may
be of different thickness. The part of the tyre that makes contact with road is
called the tread.

3. Answer the following questions.

1. What device is called a shock absorber?
2. What are shock absorbers used for?
3. How do shock absorbers operate?
4. What is the function of tyres?
5. Has the tyre a coating of rubber?
6. What tubes do many tyres use?
7. How are tyres classified?
8. May the coating be of different thickness?
9. What part of the tyre is called the thread?
LESSON 7
Active Vocabulary
1. depending on — B 3@aBUCUMOCTU OT
2. to convert — npeBpaLwlaTb
3. servicing system — obcnyxmBatoLlasa cuctema
4. internal combustion engine  — aBuraTenb BHYTPEHHEro CropaHuns
5. prime mover — nepBoaBuraTenb
6. secondary mover — BTOPUYHLIN OBUraTerb
[. pressure — JaBrieHne
8. to require — TpeboBaTb
9. to consume — noTpebnaThb
10. mobile — nepeaBMKHON
11. self-propelled — CaMOXOHbIN

12. to incorporate — BKMo4YaTh B cebs
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1. Choose the English equivalents to the following parts of sentences.

1) aHeprus, nonyyeHHas a) energy produced by generator
n3 Tonnuea b) energy taken from fuel
2) CamoxogHoe JOPOXHO- a) self-propelled machines

cTpoutenbHoe obopynosaHne  b) mobile road-making machinery
c) self-propelled road-making machinery

3) lBuraTtenb BHYTPEHHEro a) pneumatic engines
cropaHus b) hydraulic engines
c) internal combustion engine

4) YpesBblHanHO 30 OEKTUBHBDI a) extremely efficient under hard
B NO6bIX paboymx ycrioBmnax conditions
b) extremely efficient under all working
conditions
Grammar: Participle Il and its functions.
Models:

1. The energy produced by generators is converted into mechanical work.
2. When used internal combustion engines extremely efficient under all
working conditions.

Power Installations of Road-Making and Construction Machinery

A power installation is a complex consisting of an engine and its
servicing systems which convert some kind of energy into mechanical work.

Depending on the type of engine, power installations employed in
present day road-making and construction machinery can be subdivided into
the following groups: steam power, internal combustion, electric, pneumatic
and hydraulic.

Steam engines and internal combustion engines are prime movers as
they transform energy taken from fuel into mechanical work. Electric,
pneumatic and hydraulic engines are secondary movers as they convert into
mechanical work the energy produced by generators. The basic components
of a steam power installation are a boiler and a steam engine. The boiler
produces steam with the required pressure. The steam engine transforms the
energy of the expanding steam into mechanical work. This engine operates
on the principle of simple expansion of steam. When used these engines are
more economical as they generate a greater power and consume less fuel.

Internal combustion engines are the principal power installation
employed in mobile and self-propelled road-making machinery as well as in
trucks and tractors. They are extremely efficient under all working conditions.

Electric power installations incorporate generators and motors. Electric
generators transform mechanical energy into electrical energy. Electric
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energy is then used to drive electric motors. Electric motors convert electric
energy into mechanical work.

2.

Put the following sentences into the Passive voice.

Example: Internal combustion engines transform energy taken from fuel into

mechanical work.
Energy taken from fuel is transformed into mechanical work by
internal combustion engines

1. Electric generators transform mechanical energy into electric energy.
2. The boiler produces steam with required pressure.
3. Engines generate power.
4. Electric motors convert electric energy into mechanical work.
3. Topics for oral work.
1) Speak about the types of engines.
2) Compare electric power installations and steam power installations.
4. Make up short dialogues using the following words and word combinations.
1) a power installation, depending on, steam engines, internal combustion
engines, hydraulic engines, convert;
2) a boller, the required pressure, expansion of steam, consume, working
conditions;
3) electric power installations, electric motors, electric energy, mechanical
work.
LESSON 8
Active Vocabulary
1. to propel — ynpaBnsATb
2. duration — NMPOAOIMKNTESNBbHOCTb
3. succession — rnocregoBaTesibHOCTb
4. revolution — oboport
5. four-stroke cycle — YeTbIpeXTaKTHbIW LUK
6. crankshaft — KOJileH4YaTbIn Bars
7. intake stroke — TaKT BMycka
8. compression stroke — TaKT cxKaTtusd
9. power stroke — pabounn xoa
10. exhaust stroke — TaKT BblNycka
11. piston — MOpLUEHb
12. connecting rod — WwaTyH
13. to descend — onyckaTbCcs
14. explosive — B3pPbIBHOW
15. to ignite — BOCMNJTAMEHATbLCA
16. ignition plug — CBeYa 3axuraHus

17. spark — UcKpa
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18. top dead centre — BEpPXHSAS MepTBasi ToYKa
19. bottom dead centre — HWXXHSAS MepTBasi ToYKa

1. Choose the equivalents to the following terms.

1) crankshatft a) uckpa

2) connecting rod b) cBeya 3axuraHus

3) ignition plug C) BEPXHAS MepTBasi Touka
4) spark d) obopoTt

5) top dead centre €) KoneH4yaTbIn Ban

6) power stroke f) paboumnn xoq

7) revolution g) WwaTtyH

8) succession h) nocrnepoBaTenbLHOCTL

1. Find the English equivalents to the parts of sentences.

1) MexaHu4eckn yrnpaBnsemble a) electrically operated machines
MaLLUVHbI b) hydraulically operated vehicles
c) mechanically operated vehicles

2) Knacc nepsogsuratenemn a) the class of secondary movers

the class of prime movers

3) [1Ba obopoTa KoneH4aTo- a) two revolutions of the wheel
ro sana b) two revolutions of the crankshaft
4) HmxkHaa mepTBasa To4ka a) bottom dead centre

b) top dead centre

Grammar: 1. Model Verbs with the Infinitive.
2. Present Continuous Active and Passive Voices (Recapitulation).

Models: 1. Combustion engines may be divided into different types.
Engines can be subdivided into five types.
2. The plant is producing these types of engines.
These types of engines are being produced by the plant.

INTERNAL COMBUSTION ENGINE

The engines of all mechanically propelled vehicles belong to the class of
prime movers. They are known as internal combustion engines.

Combustion engines may be subdivided according to the duration of the
cycle on which they operate. Cycle is in succession of operations in the
engine cylinder which constantly repeats itself.

Most engines operate on four cycle. Four stroke cycle is completed in
time of two revolutions of the crankshaft. The four stroke cycle comprises the
following four operations:
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intake stroke
compression stroke
power stroke

. exhaust stroke.

Intake stroke. The intake valve is open. The piston moves from the top
dead centre (TDC) to the bottom dead centre (BDC). The top dead centre is
the position of the piston when it is at the maximum distance from the
crankshaft axle.

The bottom dead centre — is the position of the piston when it is closest
to the crankshaft axle. As the crankshaft turns it pulls down on the connecting
rod and the rod in turn pulls down on the piston. The piston descends in the
cylinder, drawing in behind a charge of fuel-air mixture.

Compression stroke. The piston is at the bottom. Both valves must be
closed. The crankshaft is turning. The connecting rod pushes the piston
upwards and the explosive charge is compressed.

Power stroke. As the piston reaches the top of the cylinder the fuel-air
charge is ignited by a spark at the ignition plug. The burning process
produces heat. The heat makes the gases inside the cylinder expand and
exert pressure on top of the piston. The piston is pushed down. Its motion is
transmitted through the connecting rod to the crank. The force of the crank
makes the crankshaft turn.

Exhaust stroke. The exhaust valve is opened. The piston moves from
BDC to TDC and pushes the products of combustion through the exhaust
valve out of the cylinder. The cylinder becomes clear and ready for the next
cycle.

honNhPE

1. Translate into Russian paying attention to the combination of model verbs
with the Infinitive:

1. Any rust which is present in the cylinder of the engine must be removed.

2. Electric motor can easily be switched off during idle periods.

3. Electric motors cannot be used on mobile and self-propelled vehicles which
have no mains-voltage supply.

4. The engine must be attached to the frame in three or four points.

5. The front wheels can be swung to the left or right.

6. The leaf spring may be made in a number of forms.

7. A satisfactory smooth ride cannot be provided only by springs.

2. Answer the following questions, begin to answer with the expressions: It
seems to me, here are a few words about, just a few words about, | think.

1. What are internal combustion engines?
2. How may combustion engines be divided?



20

What is a cycle?

In what time is a four-stroke cycle completed?

When is the inlet valve opened?

When is the exhaust valve closed?

When is the explosive charge compressed?

When is the fuel-air charge ignited?

. What does the burning process produce?

10. Where does the piston go when the exhaust valve is opened?
11. When does the cylinder become ready for the next cycle?

© 0o N RO

LESSON 9
Active Vocabulary
1. fuel oill — XXnaKoe Tonnmeo
2. to inject — BMpbICKMBATb
3. combustion chamber — Kamepa cropaHus
4. injector — (popcyHka
5. to burn — CXKuraTb
6. pump — Hacoc
7. carburettor — kap6topaTop
8. replace — 3amMeLlaThb
9. air-injection — BO3JYLUHbIN BNPbICK
10. solid-injection — 6e3B03aYLUHbIN BNPbICK
11. plug — npobka, 3aecb: urna
12. spring-loaded valve — NPY>XUHHbIN KnanaH
13. heat of compression — 3[1eCb: BOCMNaMeHeHMe OT XUOKOCTU
14. to require — TpeboBaTtb

1. Choose the equivalents to the following English terms.

1) air-injection 6e3B034YLUHbIN BNPbICK
2) combustion chamber Kamepa CropaHus

3) fuel ol NPYXXUHHbIM KnanaH

4) solid-injection Xnagkoe Tonmmneo

5) spring-loaded valve BO34YLUHbIN BMPbICK

DIESEL ENGINES

A diesel engine is an internal combustion engine in which fuel is ignited
by the heat of compression. Any gas when it is compressed will become
heated. In diesel engine the air drawn into the cylinder on the intake stroke is
heated during the compression stroke. It is heated to a temperature much
higher than required for ignition diesel fuel oils. When fuel oil is injected into
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the combustion chamber it is ignited by the heated air. Its combustion rises
the temperature still higher and expands the gases formed in burning to
provide the power. This power moves the piston.

The fuel is injected either by mechanically operated pump or by
compressed air. Neither carburettor nor ignition mechanism is used. They are
replaced by the injection system.

The type of a diesel engine is based on the method of injection:

1) air injection
2) airless or solid injection.

The air-injection engines uses compressed air to force the fuel into the
cylinder. The injector consists of a plug, a spring-loaded valve and a
mechanical device.

Solid injection consists in forcing the fuel into the cylinder by means of
mechanically operated pump.

1. Replace the subordinate clauses by the Past Participle. Translate them into
Russian.
Example: The first vehicle which was built by a Russian inventor was put into
motion by pedals.
The first vehicle built by a Russian inventor was put into motion by
pedals.
1. The gas mixture which is produced by the carburettor is of no value
unless it is ignited.
2. Gas which is ignited quickly produces more force if first compressed.
3. A steam engine uses steam which is burnt outside the engine.
4. The air which is drawn into the cylinder on the intake strike is heated
during the compression stroke.
5. Gases which are formed in burning provide the power.

2. Answer the following questions, using the expressions: [ think, I'd say, As
far as | know, | am right in saying, It seems to me.

What is a diesel engine?

When will gas become heated?

When is fuel oil ignited by the heated air?

How is the fuel ignited?

What is carburettor and ignition mechanism replaced by?
What is the type of a diesel engine based on?

What does the injector consist of?

NogohrwNE

3. Learn the dialogue.

A. Can you tell me when a diesel engine was designed?
B. As far as | know it was designed in 1879.
A. Isitreally so? Was it designed at that time?
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B. | am right in saying that.
A. Oh, it’'s rather old, I'd say.
B. Of course, it is. But it’'s younger than gasoline engines.
A. You are right. Gasoline engines appeared about 35 years before
the diesel engine.
LESSON 10
Active Vocabulary
1. majority — 6OSIbLUNHCTBO
2. to participate — y4yacTBoBaTb
3. intake port — BcacblBaloLLee YCTPOMNCTBO
4. exhaust port — BbIXJIOMNHOE OTBEpPCTUE
5. tolead — BECTU
6. to admit — BMycKaTb
7. combustible mixture — roptoyasi CMecb
8. i.e. (that is) — TO eCTb
9. air-tight crankcase — repMeTu4ecKkumn Kkaptep
10. to reciprocate — OABuratbCcs B3ag v Brnepes
11. scavenging port — NpoayBHOE OTBEPCTME
12. repetition — NOBTOpEHME

1. Find the Russian equivalents to the following English terms.

1) intake port a) ropto4asa cmecb

2) exhaust port b) BCacbiBatloLLee yCTPONCTBO
3) combustion mixture C) NpoayBHOE OTBEPCTUE

4) reciprocate d) BbIXSIOMHOE OTBEPCTME

5) scavenging port e) ABuraTbCs B3a U Bnepes

Grammar: Participle | and its functions.
Models: 1. The port leading to the crankcase is open.
2. Fresh combustible mixture enters the space above the piston, thus
preparing the cylinder for the repetition of the cycle.
3. Engine being the source of power makes the car move.

TWO-STROKE ENGINES

The majority of present-day internal combustion engines operate on
four-cycle principle. Two-stroke engines are used in motor-cycles and starting
devices for certain types of tractor engines. In a two-stroke engine all the four
processes comprising the working cycle are completed during two strokes of
the piston, i.e. during one revolution of the crankshatft.

The engine is provided with an air-tight crankcase which participates
directly in the working process. Intake and exhaust ports in the walls of the
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cylinder serve for admitting combustible mixture into the cylinder and
exhausting the used gases from it. The ports are opened and closed by the
piston reciprocating in the cylinder. During the first stroke the crankshaft and
the connecting rod move the piston from bottom dead centre to top dead
center. The port leading to the crankcase is opened and the combustible
mixture is drawn into the crankcase. At the end of the piston stroke the
mixture bums.

During the second stroke the expanding gases push the piston from
TDC to BDC. At the beginning of the stroke the piston closes the intake port.
At the end of the stroke it opens the exhaust port, through which the pressure
of exhaust gases discharges them into the atmosphere.

In its further motion the piston opens scavenging port through which
fresh combustible mixture enters the space above the piston, thus preparing
the cylinder for the repetition of the cycle.

2. Translate into Russian;

the piston reciprocating in the cylinder, the process comprising the
working cycle, crankshaft and connecting rod moving the piston from BDC to
TDC, power moving the piston, the friction force arising between the wheels.

3. React to the statements expressing agreement or disagreement, make use
of the following expressions: There is no doubt about it.

1. The frame of the car is extremely rigid and strong.
2.1 believe some modem cars have a frameless structures.

3. Most vehicles operate on two-stroke cycle.
4. Tyres are of the air-filled or pneumatic type.

LESSON 11
Active Vocabulary
1. purpose — uenb
2. to reduce — YMeHbLUaTb
3. friction — TpeHue
4. torub — TepeTb
5. lubricant — CMa304HOE Macro
6. surface — NOBEPXHOCTb
7. film — TOHKWW CIION, NneHKa
8. to retard — 3aMeansaThb
9. rapidly — BbICTPO
10. to wear (wore, worn) — M3HaLWmMBaTbCA
11. to depend — 3aBUCETb
12. rough — LepoxoBaTbIn
13. loss of power — NOTepst IHEPrum
14. to eliminate — YCTPaHATb, UCKITOYaTb

15. due to — Bnarogaps Yyemy-nmbo
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16. crankshaft bearing — NOALIUMHUK KONleHYaToro sana
17. camshaft bearing — NOALUMMHUK Kyra4yKoBOro Bana
18. to deliver — nogasaTb

19. to drain — cTekaTb

20. to feed (fed, fed) — nogaeaTtb

21. oil hole — CMa304HOE OTBEpCTUE

1. Choose the equivalents to the following English terms.

1. lubricant a) noTeps aHeprnm

2. friction b) cmasouHoe macno

3. crankshaft bearing C) HecyLas NOBEPXHOCTb

4. loss of energy d) TpeHune

5. camshaft bearing €) NOALUMMHUK KorleH4YaToro Bana
6. bearing surface f) noaWwmnnNHUK KynaykoBoro Bana

Grammar: Absolute Participial Construction.
Models: 1. The friction being great, the loss of power is greater.
2. There are four-stroke engines and two-stroke engines, four- stroke
engines being more widely used.

ENGINE LUBRICATION SYSTEM

The purpose of lubrication is to reduce the friction between moving
surfaces. If parts rubbing on each other are not separated by a film of
lubricant the surface will rapidly wear away. Friction is a force that retards or
stops motion of one surface over another.

The frictional force depends on the nature of the surface and also on the
kind of material. The rougher the surface and softer the material, the greater
the friction. The harder the material and the smoother the surface, the less
the friction. The friction being great, the loss of power is greater.

A great amount of friction is necessary in certain parts of the car such as
in the brakes, the clutch, and the outer surfaces of the tyres.

It is impossible to eliminate the friction entirely. The loss of power can be
reduced to a minimum due to proper use of suitable lubricants.

The principal parts of the engine needing lubrication are the main
crankshaft bearings, camshaft bearings, piston and cylinder walls. Oil may be
fed to a bearing in two ways. It may be delivered into an oil hole located
above the bearing. From there it drains to the bearing surface.

Or it may be fed directly to the bearing surface under pressure.
Practically all modern engines employ pressure lubrication.

2. Translate into Russian paying attention to the Absolute Participial
Constructions:

1. The piston reaching the top of the cylinder, the fuel-air charge is ignited.
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2. The exhaust valve being opened, the piston goes up and pushes products
of combustion out of the cylinder.

3. The products of combustion being pushed away out of the cylinder, the
cylinder becomes ready for the next cycle.

4. The piston being at the top of the cylinder, the inlet valve is opened.

5. Electric generators transform mechanical energy into electric energy being
used to drive electric motors.

6. The applied force being removed, the gas returns to its original volume.

3. Translate into Russian.
Example: The rougher the surface, the greater the friction.
The smoother the surface, the less the friction.
The more friction there is, the greater the loss of power.
The more cylinder there are, the smoother the engine will run.
The greater the coefficient of friction, the greater the friction force.
The more heat involved during combustion, the greater the power
developed by the engine.
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4. Answer the following questions, using the expressions: I'd say, It seems to
me, To my mind, As far as | know, As far as | remember.

1. What is the purpose of the lubrication? 2. What is friction? 3. What
does the friction force depend on? 4. In what parts of the car is a great
amount of friction necessary? 5. Is it possible to eliminate the friction entirely?
6. What parts of the engine need lubrication? 7. In how many ways may be
oil fed to a bearing? 8. What lubrication do modern engines employ?

LUBRICATION

In the force-feed system, a pump forces the oil to the main crankshaft
bearings and then through drilled holes in the crankpins. In the full-force
system, oil is also forced to the connecting rod and then out to walls of the
piston pin.

COOLING

At the moment of explosion, the temperature within the cylinder is much
higher than the melting point of cast iron. Since the explosions take place as
often as 2,000 times per minute in each cylinder, the cylinder would soon
become so hot that the piston, through expansion, would “freeze” in the
cylinder. The cylinders are therefore provided with jackets, through which
water is rapidly circulated by a small pump driven be a gear on the crankshaft
or camshaft. During cold weather, the water is generally mixed with a suitable
antifreeze, such as alcohol, wood alcohol, or ethylene glycol.

To keep the water from boiling away, a radiator forms part of the engine-
cooling system. Radiators vary in shape and style. They all have the same
functions, however, of allowing the water to pass through tubing with a large
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the outer surface of which can be cooled by the atmosphere. In air

cooling of engine cylinder, various means are used to give the heat an outlet
and carry it off by a forced draught of air.

LESSON 12
Active Vocabulary
1. universal joint — Kap4aHHoe cuenneHue
2. universal drive — Kap4aHHas nepefada
3. an axle shaft — Noslyocb
4. drive — ABWXEHne
5. through — Yyepes
6. live back axle — BeayLLnn 3agH1N Bars
7. bevel gearing — KOHMYeckasa NoBepXHOCTb
8. to convey — nepepasaTtb
9. driving wheel — Befyllee Koneco
10. to enable — JaBaTb BO3MOXHOCTb
11. to disconnect — pacuennaTtb
12. to keep — 3[ecCb: yaepXxuBaTb
13. engaged position — cLensieHHoe COCTOAHNE
14. to effect — OCYLLECTBIIATb
15. leverage —pbl4aXkHaa nepegava, KpyTALWMN MOMEHT
16. relatively — OTHOCUTENbHO
17. to vary — N3MEHATbLCA
18. to permit — NO3BOSIATb

1. Choose the correct equivalents to the following English terms.

1. BeayLunun 3agHUM MOCT a) driving wheel
2. KPYTALWNNA MOMEHT b) live back axle
3. Beayllee Koreco c) universal joint
4. KOHW4YecKasi MOBEPXHOCTb d) leverage

5. KapgaHHoe cuenneHune e) bevel gearing

Grammar: Infinitive and its functions
Models: 1. To guide the car is not easy.

2. The functions of lubrication is to reduce the friction between
moving surfaces.

3. | want to know something about the construction of a tractor.

4. Shock absorbers are used to prevent the oscillation of the springs.

TRANSMISSIONS

The term "transmission” includes the entire mechanism between the
engine and the rear wheels. The entire mechanism consists of a clutch, a
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gear box, a universal drive, a final drive, a differential and axle shafts. The
engine is situated at the front of the car. Its crankshatft is parallel to the centre
line of the car. From the engine the drive is transmitted through a clutch and a
short shaft to the gear box. From the gear box the drive is then taken by a
propeller shaft to the live back axle.

The propeller shaft has a universal joint at each end. Bevel gearing turns
the drive round through 90 ° and shafts convey it to the driving wheels.

The function of the clutch is to enable the engine to be disconnected
smoothly from the driving wheels. A spring keeps the clutch in the engaged
position. Disengagement is effected by the pressure of the foot on a pedal.
Therefore the driver must be sitting in the car to disengage the clutch.

The principal function of the gear box is to enable the leverage between
the engine and the driving wheels to be varied. The universal joints permit the
bade axle to move up and down relatively to the frame when the road is not
smooth.

2. Answer the following questions.

What does the term “transmission” include?

What does the entire mechanism consist of?

Where is the engine situated?

Where is the drive transmitted from the engine?

By what mechanism is the drive taken to the live back axle?
6. What has the propeller shaft at each end?

What is the function of the clutch?

What is disengagement effected by?

What is the principal function of the gear box?
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MANUAL AND AUTOMATIC TRANSMISSIONS

The transmission is a mechanism that changes speed and power ratios
between the engine and the driving wheels. Three general types of
transmission are in current use: conventional or sliding-gear, Hydra-Matic,
and torque-converter systems.

The conventional transmission provides for three or four forward speeds
and one reverse speed. It consists of two shafts, each with gears of varying
diameters. One shaft drives the other at a preselected speed by meshing the
appropriate set of gears. For reverse speed, an extra gear, known as the idler
gear, is required to turn the driven shaft in the opposite direction from normal
rotation. In high gear, the two shafts usually turn at the same speed. In low,
second, and reverse gears, the driven shaft turns more slowly than the driving
shaft. When a pair of gears permits the driven shaft to turn more rapidly than
the driving shaft, the transmission is said to have overdrive. The Hydra-Matic
type of transmission combines the automatic clutch provided by fluid coupling
with a semiautomatic transmission. A mechanical governor, controlled by the
pressure exerted on the accelerator pedal, regulates gear selection through a
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system of hydraulically controlled shift valves. Hydra-Matic transmission
provides for several forward gears.

The torque-converter type of transmission provides an unlimited number
of gear ratios with no shifting of gears. The torque converter is a hydraulic
mechanism using engine power to drive a pump, which impels streams of oil
against the blades of a turbine. The turbine is connected to the drive shaft
and causes it to rotate.

Both Hydra-Matic and torque-converter systems are controlled by a
selector lever on the steering column, which provides also for reverse and
sometimes for emergency-low gears.

ADDITIONAL TEXTS
THE FUEL SYSTEM

A mixture of petrol and air is burnt in the engine to provide the energy to
drive the car. The petrol has to be stored in the fuel tank and supplied to the
engine via the carburettor as required. Petrol is highly inflammable and its
vapour when mixed with air in a confined space can be explosive. The petrol
tank therefore is located away from the engine. It is also positioned so that it
will not burst in the event of an accident when sparks could start a serious
fire.

With the engine at one end of the car and the fuel tank at the other, a
pump is necessary to send the fuel from the tank to the carburettor. The fuel
pump is driven by the engine, usually from an additional cam on the
camshaft. The operating rod moves up and down and works a diaphragm
which is held at its circumference and moved by the rod at its centre.

Thus, when the rod moves downwards the diaphragm moves down and
petrol is drawn through the one-way valve on the right. When the rod moves
upwards the one-way valve closes and the fuel above the diaphragm is
pushed out to the engine through the one-way valve on the left closes so that
the fuel cannot be sucked back from the engine while the valve on the right
opens allowing more fuel to be taken from the tank.

The fuel tank holds enough petrol for about 500 km (310 miles) running,
(about 55 litres (12 gallons) for a medium size car). A sensor in the tank
sends a signal to the fuel gauge on the dashboard to tell the driver how much
fuel there is left in the tank.

THE CARBURETTOR

The function of the carburettor is to mix air with petrol from the fuel
system in the correct proportion (about 15 parts of air to 1 of petrol by weight)
and then to pass the mixture to the engine for burning in the cylinders.

Petrol is supplied to the float chamber from the fuel system and the
needle valve shuts off the flow when the correct level is reached. Air is drawn
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via an air cleaner or filter through the choke tube by the pistons of the engine
when they are on their induction strokes; it is made to pass through a reduced
area known as the venturi at the point where the tube from the float chamber
protrudes into the choke tube.

This has the effect of reducing the pressure there, so that the
atmospheric pressure within the float chamber can push the petrol out into
the choke tube. On its way it has to pass through the main jet which restricts
the flow; at the end of the tube where it emerges there are a number of radial
drillings that cause the petrol to form a uniform mist in the airstream as it
enters the cylinder.

The flow of combustible mixture and hence the speed and power output
of the engine is controlled by the throttle butterfly which is opened when the
driver presses the accelerator.

When the engine is being started from cold, a richer mixture is required.
To achieve this the choke flap is partially closed either by the driver or
automatically. This restricts the flow of air and increases the suction on the
petrol passing through the main jet.

Many high performance and racing cars use petrol injection instead of a
carburettor. A throttle butterfly operated by the accelerator pedal regulates
the amount of air passing into the cylinder while a pump pressurizes the
petrol which is then squirted directly into the cylinders through injectors. The
timing and the quantity of petrol injected can be precisely controlled by
electronic means.

TWO-STROKE AND DIESEL ENGINES

Most diesels are also four-stroke engines. The first or suction stroke
draws air, but no fuel, into the combustion chamber through an intake valve.
On the second or compression stroke the air is compressed to a small
fraction of its former volume and is heated to approximately 440° C by this
compression. At the end of the compression stroke vaporized fuel is
injected into the combustion chamber and bums instantly because of the
high temperature of the air in the chamber. Some diesels have auxiliary
electrical ignition systems to ignite the fuel when the engine starts and until
it warms up. This combustion drives the piston back on the third or power
stroke of the cycle. The fourth stroke is an exhaust stroke.

The efficiency of the diesel engine is greater than that of any petrol
engine and in actual engines today is slightly over 40 per cent. Diesels are
in general slow-speed engines with crankshaft speeds of 100 to 750
revolutions per minute (rpm) as compared to 2,500 to 5,000 rpm for typical
petrol engines. Some types of diesel, however, have speeds up to 2,000
rom. Because diesels use compression ratios of 14 or more, they are
generally more heavily built than petrol engines, but this disadvantage is
counterbalanced by their greater efficiency and the fact that they can be
operated on less expensive fuel.
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DIRECT-CURRENT (DC) GENERATORS

If an armature revolves between two stationary field poles, the current in
the armature moves in one direction during half of each revolution and in the
other direction during the other half. To produce a steady flow of
unidirectional, or direct, current from such a device, it is necessary to provide
a means of reversing the current flow outside the generator once during each
revolution. In older machines this reversal is accomplished by means of a
commutator (konnektop) — a split metal ring mounted on the shaft of the
armature. The two halves of the ring are insulated from each other and serve
as the terminals of the armature coil. Fixed brushes of metal or carbon are
held against the commutator as it revolves, connecting the coil electrically to
external wires. As the armature turns, each brush is in contact alternately with
the halves of the commutator, changing position at the moment when the
current in the armature colil reverses its direction. Thus there is a flow of
unidirectional current in the outside circuit to which the generator is
connected. DC generators are usually operated at fairly low voltages to avoid
the sparking between brushes and commutator that occurs at high voltage.
The highest potential commonly developed by such generators is 1500 V. In
sonic newer machines this reversal is accomplished using power electronic
devices, for example, diode rectifiers.

Modern DC generators use drum armatures that usually consist of a
large number of windings set in longitudinal slits in the armature core and
connected to appropriate segments of a multiple commutator. In an armature
having only one loop of wire, the current produced will rise and fall depending
on the part of the magnetic field through which the loop is moving. A
commutator of many segments used with a drum armature always connects
the external circuit to one loop of wire moving through the high-intensity area
of the field, and as a result the current delivered by the armature windings is
virtually constant. Fields of modern generators are usually equipped with four
or more electromagnetic poles to increase the size and strength of the
magnetic field. Sometimes smaller interpoles are added to compensate for
distortions in the magnetic flux of the field caused by the magnetic effect of
the armature.

DC generators are commonly classified according to the method used to
provide field current for energizing the field magnets. A series-wound
generator has its field in series with the armature, and a shunt-wound
generator has the field connected in parallel with the armature. Compound-
wound generators have part of their fijelds in series and part in parallel. Both
shunt-wound and compound-wound generators have the advantage of
delivering comparatively constant voltage under varying electrical loads. The
series-wound generator is used principally to supply a constant current at
variable voltage. A magneto is a small DC generator with a permanent-
magnet field.
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HeTécoBa HOnua AnekcaHopoBHa

AHMMUNCKNUN A3bIK

[MpakTnkym
MO pa3BUTUIO HABLIKOB YTEHWS U NepeBoja
ONA CTYAEHTOB 2 Kypca (pakynbTeTa TPaHCMOPTHbLIX CUCTEM.

YacTb 2.
Pepaktop H.M. KoknHa
NoanucaHo K neyaTtun Bymara tnn. Ne 1
dopmat 60x80 1/16 Ycn.neyw.n. 2,5 Yy.m3g.n. 2,5
3akas Tupax 200 LleHa cBoboaHas

N3patenbcTBO KypraHCKoro rocyaapCTtBeHHOro yHMBepcuTeTa
640669, r. KypraH, yn. ['oronga, 25
KypraHckuin rocynapCcTBeHHbIN YHUBEPCUTET, pusorpad



