Bapuant 1
The early days of the Automobile

1. One of the earliest attempts to propel a vehicle by mechanical power
was suggested by Isaac Newton. But the first self-propelled vehicle was
constructed by the French military engineer Cugnot in 1763. He built a steam-
driven engine which had three wheels, carried two passengers and run at
maximum speed of four miles. The supply of steam lasted only 15 minutes and the
carriage had to stop every 100 yards to make more steam.

2. In 1825 a steam engine was built in Great Britain. The vehicle carried 18
passengers and covered 8 miles in 45 minutes. However, the progress of motor
cars met with great opposition in Great Britain.

3. In Russia there were cities where motor cars were outlawed altogether.
When the editor of the local newspaper in the city of Uralsk bought a car, the
governor issued these instructions to the police: « When the vehicle appears in the
streets, it is to be stopped and escorted to the police station, where its driver is to
be prosecuted».

4. From 1860 to 1900 was a period of the application of gasoline engines
to motor cars in many countries. The first to perfect gasoline engine was N. Otto
who introduced the four-stroke cycle of operation. By the time motor cars got a
standard shape and appearance.

In 1896 a procession of motor cars took place from London to Brighton to
show how reliable the new vehicles were.

The cars of that time were very small, two-seated cars with no roof,
driven by an engine placed under the seat. Motorist had to carry large cans of fuel
and separate spare tyres, for there were no repair or filling stations to serve them.

After World War 1 it became possible to achieve greater reliability of
motor cars, brakes became more efficient. Multi-cylinder engines came into use;
most commonly used are four-cylinder engines.

5. Gradually the development of vehicles driven by international
combustion engine — cars, as they had come to be known, led to the abolition of
earlier restrictions. Huge capital began to flow into the automobile industry.

From 1908 to 1924 the number of cars in the world rose from 200
thousand to 20 million; by 1960 it had reached 60 million!



6. There are about 3,000 Americans who like to collectantique cars. They
have several clubs suchas Antique Automobile Club. Collectors canalso advertise
in the magazine published by their clubs. The best collection-100 old cars of great
rarity —is in possessionof William Harrah. He is very influential in his field. The
value of his collection is not only historical but also practical: photographs of his
cars are used for films and advertisements.

1. TlepeBeauTte HA PyCCKUIl A3BIK CJeAYIOLIHeE CJI0BA U
CJIOBOCOYETAHUA:

Vehicle, mechanical power, self-propelled, was constructed, a steam-
driven engine, wheels, passengers, motor cars, issued, prosecuted, of gasoline

engines,

introduced the four-stroke cycle of operation, two-seated cars, efficient,
international combustion engine, abolition, automobile industry, collect antique

cars, advertisements.

2. TlepeBeauTe mUChMEHHO NEePBbIE 1Ba a03ana

3. 3akoH4YHTe NMpeaJI0KeHNsl, BLIOPaB MX U3 TEKCTA

Yin..... a steam engine was built in Great Britain.

2) From 1860 to 1900 was a period of the application...

3) The cars of that time were very small...

4) Multi-cylinder engines came into use, most commonly used are...

5) The best collection-100 old cars of great rarity —...



BapuanT 2
Different kind of land transport

What was the reactionof the people after the invention of the steam
engine?

In Washington the story is told of the Patent Office who in the early
thirties of the last century suggested that the Office be closed because «everything
that could possibly be invented had been invented». People experienced a similar
feeling after the invention of the steamengine.

But there was a great need for a more efficient engine than the steam
engine, for one without a huge boiler, an engine that could quickly be started and
stopped. This problem was solved by the invention of the international
combustion engine.

Who introduced the first cheap motor car?

The first practical internal combustion engine was introduced in the form
of a gas engine by the German engineer N. Otto in 1876.

Since then motor transport began to spread in Europe very rapidly. But
the person who was the first to make it really popular was Henry Ford, an
American manufacturer who introduced the first cheap motor car, the famous
Ford Model «T».

When did diesel-engine Lorries become general?

The rapid development of the internal combustion engine led to its use in
the farm tractors, thereby creating a revolution in agriculture. The use of motor
vehicles for carrying heavy loads developed more slowly until the 1930s when
diesel-engined Lorries became general.

The motor cycle steadily increased in popularity as engines and tyres
became more reliable and roads improved. Motor cycles were found well suited
for competition races and sporting events and were also recognized as the
cheapest form of fast transport.

When were the trams introduced first?

Buses were started in Paris in 1820. In 1828 they were introduced in
London by George Shillibeer, a coachbuilder who used the French name Omnibus
which was obtained from the Latin word meaning «for all». His omnibuses were



driven by three horses and had seats for 22 passengers. Then in then 20" century
reliable petrol engines became available, and by 1912 the new motor buses were

fast replacing horse-driven buses.

Trams were introduced in the middle of the 19" century. The idea was that,
as the rails were smoother than the roads, less effort was needed to pull a tram
than a bus. The first trams were horse-drawn but the later trams were almost all
driven by electricity. The electric motor driving the tram was usually with electric
current from overhead wires. Such wires are also used by trolleybuses, which
run on rubber tyres and do not need rails.

What do the longestoil pipe-lines connect?

The pipe-lines, which were in use by the ancient Romans for carrying
water supplies to their houses, are now mainly used to transport petroleum. The
first pipe-line of this kind was laid in Pennsylvania, the United States, in 1865.

Some of the longest oil pipe-lines connectoil-fields in Irag and near the
Persian Gulf with ports on the Mediterranean coast. A famous Pipe-line Under the
Ocean was laid across the English Channel in 1944,

What are the cableways used for?

A form of transport which is quite common in some mountainous parts of
the world, especially in Switzerland, is the aerial cableway. Cableways are used at
nearly all winter sportcenters to pull or carry skiers to the top of the slopes.
Cableways are used by many Alpine villages which lie high up the mountain-sides
for bringing up their supplies from the valley bellow.

3aganug:

1. PacnpeaennTe npaBuJIbHO CJ10BAa, BCOOTBETCTBHHU C Pa3BUTHEM
TpPaHCIOPTA

Omnibus, cableway, steam engines, pipe-lines, motor cars, diesel engines

2. HajiguTe B paBoii KOJIOHKE PyCCKHE IKBHBAJIE€HTbI AHT JIHII CKUX
CJIOB U CJIOBOCOYETAHMIA:

Invention of the steam engines ycunue
efficient engine OU3ebHbLLL 08USAMENb

internal combustion engine. OMHUOYC



motor transport u3z00pemenue napo8o2o

osuzamersi
The rapid development OeH3uH 011 mparHcnopma
diesel-engine mponnenbycol
Trams NPOOYKMUBHDLU O8USAMENb
Omnibuses c653b ¢ HeghmaAHoU chepotl
horse-driven buses. osuzameinb GHYMp eHHe20
ceopamus
Effort MOMOPHBIU MPAHCNOPM
The electric motor mpameau
trolleybuses, JOUWAOUHASA CULA
pipe-lines INEKMPULECKULL MOMMO
transport petroleum. mpyoonposoo
connect oil-fields OeH3uH

3. 3aKoHYNTE NPea10KeHNs], BLIOPAB UX U3 TEKCTa
1. People experienced a similar feeling after the....

2. Thefirst practical internal combustion engine was introduced in the
form of a gas engineby...

3. The use of motor vehicles for carrying heavy loads developed more

slowly until...
4. Thefirst trams were horse-drawn but the later trams were...
5. Thefirst pipe-line of this kind was laid...

6. A form of transport which is quite common in some mountainous parts
of the world, especially in Switzerland, is...



BapuanTt 3
Automobile production

Specialists in automobile industry deal with designing and
manufacturing cars, so they should know that the production of the automobile

comprises the following phases:

1) Designing

2) Working out the technology of manufacturing processes
3) Laboratory tests

4) Roadtests

5) Mass production

Why is it necessary to know all these facts?

It is important to know them as before the automobile (car or truck) is put
into mass production, it should be properly designed and the automobile must
meet-up-to-date requirements.

What are these requirements?

The automobile must have high efficiency, long service life, driving
safety, ease of maintenance and pleasant appearance.

In order to obtain all these qualities engineers should develop up-to-date
methods of designing cars, using new types of resistant to corrosion light
materials. Also it is important to know computer science becauseit is intended to
shorten the time between designing and manufacturing. Computers offer quick
and optimal solutions of problems.

But before the car is put into mass production all its units and
mechanisms are subjected to tests, first in the plant’s laboratory, then the car
undergoes a rigid quality control in road tests. Only then the car is put into mass
production. Why are these tests required? What qualities are required of the
automobile? The modern automobile must be rapid in acceleration, must have
smooth acting clutch, silent gearbox, dependable brakes and steering system,
as well as pleasant appearance. Also it must be comfortable and have all

conveniences.



3aganud:

a) Haiiqute B npaBoi KOJIOHKE PYyCCKHE IKBUBAJIEHTbI AHTJIMACKUX
CJIOB U CJIOBOCOYCTAHMIN:

1. mechanical engineer @) O0I2UTL CPOK CIYIHCObL

2. to deal (with) 6) 3anycmums 8 Maccogoe
npouU3800CmMe0

3. designing cars 8) noosep2anuv UCNbIMAHUIM

4. to putinto mass production 2) niasHoe cyenienue

5. long service life 0) omeeuamos co8peMeHHbIM
mpebo8aHUAM

6. driving safety e) umems 0eno

7. to meet up-to-date demands JC) HAOENCHBIE MOPMO3A U
PYa. ynp-

8. smooth-acting clutch 1) 6e30nacHocms €30l

9. silent gearbox 1) becuymHas Kopooka
nepeoau

10 .dependable brakes and steering system  «) uroicenep-mexanux

11. to subject to test 1) KOHCMpYUposauue

asmomoouen

2. OTBeTHbTE HA BOIIPOCHI 110 TEKCTY

1. What phases does the production of the automobile comprise?
2. What requirements must the automobile meet?

3. Why are cars subjected to road tests

4, What qualities are required of the automobile?

5 Why is it important for the specialists in automobile industry to

know computing methods?



3.3akoHuuTE NMPEAJTOKCHA, BblﬁpaB COOTBeTCTByIOHII/Iﬁ BapHaHT

OKOHYAaHUuMA:
1. The cars are subjected to road tests in order...
a) to shorten the time between designing and manufacturing
b) to meet up-to-date requirements
C) to work out new technological processes
2. The car must have the following units....

a) high efficiency, long service life, driving safety and
pleasantappearance

b) smooth acting clutch, silent gearbox, dependable brakes
and steering system
3. The car must have the following qualities....
a) high efficiency, long service life, driving safety and

pleasantappearance

b) smooth acting clutch, silent gearbox, dependable brakes
and steering system



Bapuanr 4
Components of Automobile

Basically, the automobile consist of three parts: the power plants, or the
engine, the chassis and body. To these may be added the accessories:the heater,
lighter, radio, speedometer and other devices. The power plant or engine is the
source of power that makes the wheels rotate and the car move. It includes electric,
fuel, cooling and lubricating systems. Mostautomobile engines have six or eight
cylinders.

The chassis consists of a power train, frame with axles, wheels and
springs. The chassis includes brakes and steering system.

The power train carries the power from the engine to the car wheels and
contains the clutch, gearbox, propeller or cardan shaft, differential and the
final drive. The clutch is a friction device connecting (or disconnecting) the engine
crankshaft to the gears in the gearbox. It is used for freeing the gearbox from the
engine and is controlled by the clutch pedal. Brakes are important mechanisms of
the car. They are used to slow or to stop the car. Most braking systems in use today
are hydraulic. They are operated by the brake pedal. When the driver pushes down
on the brake pedal, they are applied and the car stops.

3ananus:

1. IlepeBeauTte HA PyCCKUIi A3BIK BCTPeYalolye B TEKCTe
HHTEePHALMOHAJIBHBIE CJIOBA:

Automobile, chassis, speedometer, electric, system, cylinder, cardan,
control, hydraulic, pedal, accessories, differential

2. TloxGepuTe COOTBETCTBYIONINE OTBETHI HA BONPOCHI M HANUIIIUTE
HX B TOH MOCJIe0BATEILHOCTH, B KOTOPO# 3a/1aHbI BOIPOCHI.

Bonpocsl

What are the main basic parts of the automobile?
What does the chassis consist of?

What units does the power train contain?

What s the function of the clutch?

Why are brakes needed?

A A



3.

3akoHuuTE MPEaJOKCHUA, BblﬁpaB COOTBeTCTByIOllII/Iﬁ BapHuaHT

OKOHYaHus:

is...

1.
a)
b)
c)
2.

The mechanism used for stopping the car is...
clutch

gearbox

brakes

The mechanism used for changing the speedis...

a) clutch

b) gearbox

C) brakes

3.

a)

The mechanism used for connecting the engine from the gearbox

brakes

clutch

steering system
The unit carrying the power from the engine to the car wheels is...
power plant

power train

chassis

The instrument measuring the speed of the car is...
heater

lights

speedometer



Bapuanr 5
Internal-combustion Engines

Internal-Combustion engines are very important components of
Automobile. It have the following advantages: small specific weight (weight-to-
power ratio), quick start, a relatively high fuel economy (high efficiency), small
quantity of water required (only for cooling), and even this not in all engines,
speeds, adjustment over a certain range.

On the other hand, international-combustion engines cannot be reversed
directly or endure high overloads, and as a result when selecting an engine the
required power should be determined from the highest load duty; they also
cannot be started under load, which calls for the use of clutches. An international-
Combustion engine should be provided with a gear box (transmission) to change
the torque, since the torque developed by the engine at various crankshaft speeds
changes insignificantly.

Internal-Combustion engines utilize for their operation the
thermodynamic processes which occur in the clutches during fuel combustion.

In carburetor engines the combustible mixture is prepared outside the
engine cylinders in a carburetor and is then delivered by the cylinders. The mixture
is ignited by an electric spark generated by a special source of current.

In diesel engines the combustible mixture is formed inside the cylinders as
the fuel is being injected through a nozzle. The fuel is injected at the moment
when the cylinder contains strongly compressed and therefore heated air, which
causes the mixture to self-ignite. For this reason diesel engines are frequently
called compressionignition engines.

A gasturbineis a rotary engine which transforms the kinetic energy of
gas produced by fuel burned in a combustion chamber into mechanical work. Gas
turbine units consistof a compressor, fuel pump, combustion chamber with
nozzle, and a gas turbine. So far the high temperature of the gas has prevented gas

turbines from being used widely on automotive vehicle.



3aganud:

1. l'[epeBezmTe Ha pyCCKI/Iﬁ SIBBIK CJICAYIOIIME CJ10Ba U CJI0BOCOYECTAHUA

Internal-Combustion engines, advantages, weight-to-power ratio, fuel
economy, adjustment, endure high overloads, the highest load, clutches, gear box

(transmission), the torque, the thermodynamic processes, carburetor and
diesel types, combustible mixture, source of current, injected, compression ignition
engines, gas turbine, fuel pump.

2. 3axkoHYMTE MpPeJI0KeHUsI, BIOPAB COOTBETCTBYIOIIM A BADHAHT
OKOHYAHUSA

1. Combustion engine should be provided with
a) clutch
b) gearbox
C) springs
2. Internal-Com bustion engines utilize for their operation...
a) the thermodynamic processes
b) with steering system
3. In carburetor enginesthe combustible mixture is prepared...
a) outside the engine cylinders

b) inside the engine cylinders

4. A gasturbineis a rotary engine which transforms...
a. mechanical work.
b. kinetic energy

3. OTBeTbTE HA BONPOCHI 10 TEKCTY

1. Whatare the advantages have the Internal-Combustion engines?

N

. Whatenergy does engine transform in gasturbine?

3. Whatis the Internal - Combustion engine?



Bapuant 6
Diesel Engine

If you know something about ordinary gasoline engines, suchas those in
automobiles, you know have noticed that diesel engines in many respects, work in

the same way.

Both types of engines are internal combustion engines, that is, they burn
the fuel inside their cylinders Most gasoline engines and many diesel engines
work on the four-stroke cycle, that is, the piston makes a suction stroke, a

compressionstroke, apower stroke and an exhaust stroke.

What are the main differences between diesel engines and gasoline
engines?

1. Adiesel engine has no ignition system- It has no spark plug fed with
high-tension electricity from a distributor, spark-coil, timer, and battery.

2. A diesel engine draws into its cylinder air alone, and it compresses this
air on its compressions stroke before any fuel enters the cylinder

3. Diesel engines use greater compressionthan gasoline engines. The
compressionin a diesel engine is not limited by the possibility of pre-ignition
because a diesel engine compresses air only. Therefore, diesel engines use
compressionratios of about 16 to 1, and so achieve greater efficiency in the use of
fuel.

Why are diesel engines used so much? Not merely because they can
produce power - there are many other ways of producing power.

Advantages of Diesel Engines.

Small Consumption of Fuel
Cheap fuel

Economy at Light Loads
Greater Safety

Economy in small Sizes
Independence of Water Supply
Quick Starting

N O e



3aganus:
1. IlepeBeuTe c10Ba M CJIOBOCOYETAHUS HA PYCCKUM A3BIK:

gasoline engines, internal combustion engines, diesel engines, four-stroke
cycle, the piston, suction stroke, a compression stroke, a power stroke and an
exhaust stroke, spark plug fed, distributor, spark-coil, timer, and battery, pre-

ignition, water supply

2.  3anojaHuTe TA0JUIY

«The main differences between diesel engines and gasoline engines»

DIESELENGINE GASOLINE ENGINE
1. 1
2 2.
3. 3
3. 3akoHuYHMTe MpeAJ10KeHUsl, BLIOPaB X U3 TEKCTA:

1. Most gasoline engines and many diesel engines work on the...

2. Adiesel engine drawsinto its cylinder air alone, and it compresses
this airon its...

3. Diesel enginesuse ... ............... than gasoline engines

4. Therefore, diesel engines use compression ratios of about...




Bapuanr 7
Four-Stroke Engine and Two-Stroke Engine
(DISEGN OF INTERNAL-COMBUSTION ENGINES)

The majority of present-day internal-combustion engines operate on the
four-cycle principle. According to the processesoccurring in the cylinder, each of
the four strokes is named as follows:

1 stroke —admission

2 stroke —compression
3 stroke — power stroke
4 strokes- - exhaust

Admission Stroke. The intake valve is open, the piston moves from TDC
to BDC. A rarefactionis built up in the cylinder end above the piston which in
different engines. In view of the difference in pressure in the cylinder and

carburetor, the combustion mixture flows from the carburetor into the cylinder.

Compression Stroke. At the end of the admission stroke both valves are
shut off. As the crankshaft continues to rotate it drives the piston from BDC to
TDC. The temperature of the mixture at the end of the compression stroke reaches
about 300c.

Power Stroke. At the end of the upward stroke of the piston the
compressed mixture is ignited by an electric spark. Both valves are closed

Exhaust Stroke. The exhaust valve is open, the piston moves from BDC to
TDC and ejects the used gases fromthe cylinder. At the end of the exhaust stroke,
the temperature of the gases drops to 700-800c.

In a two — stroke engine all the four processes comprising the
working

cycle are completed during two stroke of the piston, during one revolution
of the crankshaft. This offers the following advantages:

1 with the same basic dimensions, a two — stroke engine should develop
theoretically twice the power of a four — stroke engine

2 the engine operates more smoothly since the power strokes occur twice
as frequently.



3apanusn:
1. IlepeBeauTe CJ10BA M CJIOBOCOYETAHUSI HA PYCCKUI SI3BIK:

internal-combustion engines, four-cycle principle, cylinder, admission
Stroke, intake valve, pressure in the cylinder, combustion mixture, Compression
Stroke, Power Stroke, Exhaust Stroke, a two — stroke engine, smoothly.

a) PacnpeneJmTe IMPaBUJIBHO U IIEPEBCANTE:

1 stroke — power stroke

2 stroke — admission

3 stroke- - exhaust

4 stroke — compression

3. 3aKoHYHTE NMpEeaJJ0KCHUA, BblﬁpaB HX U3 TEKCTa

1) The majority of present-day internal-combustion engines operate on
the...

2) Theintake valve is open, the piston moves from...
3) As the crankshaft continues to rotate it drives the piston...
4) At the end of the exhaust stroke, the temperature of the gases...

5) Inatwo — stroke engine all the four processes comprising the working
cycle are completed during two stroke of the piston...



BapuanT 8
Fuel System

The fuel System s designed to store liquid gasoline and to deliver it to
the engine cylinders on the intake stroke in the form of vapor mixed with air.
The fuel system must vary the proportions of air and gasoline vapor to meet the
requirements of the various operating conditions. Thus for initial starting with a
cold engine a very rich mixture of about 9 pounds of air to 1 pound of gasoline is
needed. After the engine has warmed up, it will run satisfactorily on a leaner
mixture of about 15 pounds of air for each pound of gasoline. For ensuring
accelerationand full load or high speed operation, the mixture must again be
enriched.

The fuel system consist of a tank in which the liquid gasoline is stored, a
fuel line, or tube, through which the gasoline can be brought from the tank to the
engine, a pump, which pulls the gasoline through the fuel line, and a carburetor,
which mixes the gasoline with air. The carburetoris designed to mix each pound
of gasoline with 9 to 15 pounds ofair under various operating conditions. The
richer mixtures of about 9 pound of air per pound of gasoline are for starting,
initial warm-up, and acceleration, while the leaner mixtures of about 15 pounds of

air per pound of gasoline are for normal over-the road operation.
3aganus:
1. IlepeBeauTte HA PYCCKUIl A3BIK CJeqYIOLIHeE CI0BA U

CJI0OBOCOUYCTAHUSA:

The fuel System, store liquid gasoline, engine cylinders, vapor mixed,
initial starting, acceleration, or tube, pulls the gasoline, the carburetor is designed

2. l'IepeBez[uTe IINCBMEHHO TEKCT

3. IlepeBeauTe Ha PyCCKHIl A3bIK BCTPEeYaK0IIUe B TEKCTE
HHTEPHALMOHAJIbHBIE CJI0BA:

Design system, carburetor, normal.
4. 3akoH4YHUTE NPeAJI0KeHNs, BHIOPAB UX U3 TEKCTA

1. The fuel System is designed...

2. After the engine has warmed up, it will run satisfactorily on a leaner
mixture of about...

3. The fuel system consists of a tank in which...
4. The carburetor is designed to mix each pound of gasoline



Bapwuant 9
Cooling system

Then an internal-combustion engine operates, the parts coming in contact
with hot gases are strongly heated. If the temperature of the pistons, cylinder
heads, valves and cylinders becomes too high, undesirable effects appear such as
deterioration of cylinder filling, power reduction ignition of fuel. Very often
the oil burns out and loses its lubricating properties.

If the engine is excessively cooled, the portion of heat that goes for useful
work diminishes and the power of the engine drops.

The cooling system consists of the aggregate of all the devices ensuring
the required thermal duty of the engine.

A water cooling system operates in the following manner: the water
present between the cylinder walls and the cylinder heads cools the heated inner
walls and become heated itself in the process. It often flows to the radiator, where
it is cooled down by air. The cooled water is again redirected to the engine water
jacket.

Forced cooling, when the water is circulated by a pump, is most common
in modern engines. Cooling systems may be open or closed. In the first case, the
volume of the system is not closed tightly. In the second case the plug of the
cooler is provided with a two-way steam-air valve, which is opened by an excess
pressure of steam in the system and also when the pressure in the cooler drops
below atmospheric by 0.05-0.02 kg/cm2.

Toenable the engine to operate normally, the temperature of the cooling
water should be maintained at 80-90 irrespective of the load and the temperature of
the environment. For this purposeand also to speed up the warming of the engine
in starting, provision is made for adjusting the cooling rate which can be varied by
changing the volume of the air stream passing through the cooler and also by
changing the rate of water circulation.

In addition to water cooling, modern international-combustion engines,
especially low-power types, often air-cool the ribbed cylinder surfaces with the
aid of fans.



3apanusn:

1. IlepeBenuTe HA PYCCKUI A3BIK CJeAYIOLIHE CJI0BA U
CJIOBOCOYETAHUS

internal-combustion engine, the pistons, undesirable effects, lubricating
properties, diminishes and the power of the engine drops, ensuring, the heated
inner walls, the plug, a two-way steam-air valve, the cooler drops, circulation,

low-power types, cooling system.
2. IlepeBenuTe caeayronmii ad3an

To enablethe engineto operate normally, the temperature of the cooling
water should be maintained at 80-90 irrespective of the load and the temperature
of the environment. For this purpose and also to speed up the warming of the
engineinstarting, provision ismade for adjusting the cooling rate which can be
varied by changing the volume of the air stream passing through the cooler and

also by changing the rate of water circulation.
3. 3akoHYMTE NMPeAJIOKEHUsA, BBIOPAB UX U3 TEKCTA

1) The cooling system consists of the aggregate of all the devices...

2) Cooling systems may be open or closed. In the first case, the volume of
the system is...

3) Cooling systems may be open or closed. In the first case, the volume of
the system is...

4) To enable the engineto operate normally, the temperature of the
cooling water should be...

5) In addition to water cooling, modern international-combustion engines,
especially...



Bapwuant 10
Lubricating System

Lubricants may be supplied to rubbing surfaces by splashing, by
gravity or under pressure. Modern engines generally have lubrication systems
in which all the three methods are simultaneously employed.

The lubrication systems of various engines and how they work differ but
little at present. Pressure is used to lubricate main and crankpin bearings of
crankshafts, piston pins, crankshaft bushes, timing gears and valve rocker

arms. The rest of the parts are splash lubricated.

Gear oil pump delivers oil through channel and oil line to coarse-mesh
filter. After passing through the coarse-mesh filter the oil passes under the cap of
fine-mesh filter. With the engine warmed up, the oil flows farther along oil line to
oil cooler mounted in front of the water cooler. The cooled oil returns to the filter
unit and then to central main.

Oil pumps employed in engines can be subdivided into three types —
gear, rotary and plunger. Gear pumps are the simplest and most reliable in
operationand are therefore the most widespread. They are mounted on all
modern Soviet engines.

Filters remove the products of wear, particles of carbon, resin and dust
and other mechanical impurities from the lubricant. Three types of filters —
gauze, coarse-mesh and fine-mesh — are installed in modern engines.

Oil coolers are used in many automotive engines. They are mounted
outside as a rule, near the water cooler, and serviced by a common fan. In this
case the design of the oil and water coolers is almost identical.

Control instruments indicate the condition of oil in the system.
3aganus:

1. l'[epeBezluTe CJIOBA H CJIOBOCOYECTAHHUA HA pyCCKl/Iﬁ A3BIK:

Lubricants, splashing, gravity, pressure, lubrication systems, piston pins,
timing gears, valve rocker, Gear oil pump, coarse-mesh filter, plunger,
widespread, fine-mesh, carbon, condition



2. 3axkoHYMTE MPeNJI0KeHUsI, BIOPAB X U3 TEKCTA

1) Modern engines generally have ....

2) Gear oil pump delivers oil through channel and oil line to...
3) Oil pumpsemployed in engines can be subdivided into three fpes...

4) QOil coolers are used in ...

3. IlepeBeauTe NMUCHMEHHO TEKCT, 00palIasi BHUMAHME HA
U3Y4YEeHHbIH JTEKCUKO-TPAMMATHYE CKUIl MaTepUaJl



BapuanTt 11
Transmission
GENERAL-PURPOSE MECHANISM

A large number of machines differing in purpose, principle and design are
provided with mechanisms which perform similar functions. Among such
mechanisms are transmissions, which are combinations of parts for conveying
energy from the prime mover to the operating members. Transmissions can be
classified as follows:

a) by the mode of energy transmission: mechanical, electric, hydraulic,
pneumatic and combination types

b) by the mode of energy distribution: to one, two or several operating
members

c) by operating conditions: continuous or intermittent

In electric, hydraulic or pneumatic transmissions the mechanical energy
obtained from the prime mover should be converted by a generator unit into the
kind of energy employed in the given transmission.

Directcurrent for the mechanism servicing engines is produced by a
generator unit consisting of an electric current generator rotated by a diesel or by
an a-c electric motor powered from the mains.

Direct current gives much better possibilities for adjusting the speed and
changing the torque of the engine when the machine operates under variable

load.
3aganug:

1. TIlepeBeauTe CJI0Ba M CJI0BOCOYETAHUS HA PYCCKHUI S3BIK:

Functions, transmissions, mechanical, electric, hydraulic, pneumaticand
combination types, energy distribution, continuousor intermittent, prime mover,
rotated, adjusting, torque, under variable load.

2. 3aKoHYHTE NMpEeaJ0KCHUA, BblﬁpaB HX U3 TEKCTa

1) Among such mechanisms are...

2) By the mode of energy transmission ...



3)

mechanical energy obtained from the...

4)

In electric, hydraulicor pneumatic transmissions the

Direct current gives much better possibilities for adjusting the
speed and changing the torque...

3. IlepeBeanTe HA PyCCKH SI3BIK BCTPEeYAIOIIHE B TEKCTE

HHTECPHAIIHOHAJIBHBIC CJIOBA:

Mechanism, transmissions, classified, mechanical, electric, hydraulic,
pneumatic and combination types, energy, a generator, diesel,

2.

3anoJHUTE TA0IHITY

Number

Classify




Cy10Bapb TEXHHYECKHX TEPMUHOB
A
Appearance - nosiBjieHue
Advertisement - oObsBICHNE
Abolition - otmena
Automobile industry — aBToMo0OMIBHAS IPOMBIILICHHOCTD
Advantage - nmpeuMyIecTBo
Adjustment — mopsaok
Acceleration - akceneparst
Available — umerornmii B pactiopsixeHun

Admission stroke — moctym Takta

B

Battery - 6Garapes

Body - ky30B

Braking systems — Topmo3Hasi cuctema

Burns out — Beiroparhb, CKUraTh

C

[Ipunoxenue

Collect antique cars —KOJUIEKIIHOHUPOBATH AHTUKBAPHBIE MAIIMHBI

Construct - KOHCTpyHpPOBAThH



Clutches - cueruenue

Carburetor engines —koopOropaTopHEbIii IBUTATENh
Compression - KoMIpeccHs

Cooling system — cuctema oxmaxaeHus
Cooler drops — xomoHast Karist

Circulation - mmupxynsiims

Crankshaft — xoieHuarbiit Ban qBuraresns
Cardan - kapnan

Control - xoaTpoIH

Corrosion -koppo3us

Comfortable - ymo6ubrit

Conveniences - yamo6cTBa

Connect - cBsi3bIBaTH

Cableway —kanarnast mopora

Combustion mixture —roprouasi cmech
Channel -xanan

Carbon - kap6on

Condition — ycitoBus, COCTOSIHHE

Conveying energy — riepeiaBaTh SHEPTHIO
Combination types —koMOWHUPOBAHHBIHN THIT

Convert — koHBepTUPOBaTh, MPEOOPAKATH

D

Determine - onpenensts



Diesel engine —au3enbHbIN IBUTraTEb
Design - nu3aiin

Distributor - pacupenemurens

Differential - nuddepenrman

Dependable brakes — yctoitunBeie Topmo3a
Dimension - BenmuuunHa

Distribution - pactipenenenue

E

Escort - conpoBoxaarh

Efficient -3¢ dexTrBHBII

Engine - nBurarens

Endure high overloads — tsxénas 3arpyska
Ensuring - o6ecnieueHue

Enrich - o6oramars

Exhaust stroke — BeixmomHas Tpyoa

Electric - snekrpuueckuii

Effort - ycunue

Energy - sueprus

F

Four-cylinder engines — 4eTrIpéX HMUIMHIPOBBIH IBUTATEb
Fuel economy — 3kOHOMUS TOTUTHBA

Fuel pump — TormBHas mommna

Fuel System — TomiBHas cuctemMa



Fan - BeHTUISTOD
Frequently -yactoTHOCTB
Formation - ¢oopmanus

Functions -pyHkimm

G

Gasoline engines —ra3oBblii ABUraTellh
Gas turbine — razosas TypOuHa

Gear box — kopoOxka nepenay

Gasoline vapor - BeIxionmn

General - oGt

Gravity -rpaBuTarus

Gear oil pump —torumBHBIN HacoC

Generator - reaeparop

Highest load —camast BeIcOKast 3arpy3ka
Heated inner walls — otorutenue cten
Heater -oromienue

Hydraulic - runpasamueckuii

Horse-driven buses — iomaauabie cuitbl aBToOyca



Issue -BbITyCK

Introduce -npencraBisaTh

Internal-Combustion engines — aBuraresiab BHyTPEHHETO CTOPAHMUS
Initial starting —HavambHBIH 3aTyCK

Invention - uzobperenue

Instrument — uHCTpyMEHTBI

Indicate -yka3biBaTh

Intermittent -

Inject — nmxekTOp

J

Jacket - yexon

K

Kinetic energy — kuHeTH4YeCKas SHEPTHUS

L

Lubricating property — cmazouHbIe yCTpOKCTBa
Liquid ->xuaxocTh

Lubricating systems — cuctema cMa3ku
Laboratory tests — maboparopHbie TECThI

Long service life — monruii cpok ciry k01

Lorry -rpy30BuK



M

Mode formation — meto hopmaryn
Manufacturing cars —pou3BocTBO aBTOMOOMIEN
Mass production — maccoBoe IPOU3BOACTBO
Method - meton

Material - marepuan

Motor cycles -k

Multi-cylinder engines

Motor car - aBToM0OOUITb

Mixture -cMmenmBaHue

N

Normal - HopmasbHBI#t

O

Outlawed -

Operation - omepanus
Omnibuses - oMuHOYC
Oil - macmo

Obtain - nony4ars
Offer - npenarathb

Optimal solutions — onTuMaLHOE peIICHNE

P

Process - mporiecc



Prevent -npegoTBpaimarh

Portion —most, mopiust

Plug — Buika, BCTaBIATH

Pressure -naBienue

Pulls the gasoline — crryckarh GeH3uH
Pump - nomna

Power train — cusoBas nepegaua
Power plants — cunoBast ycraHoBKa
Propeller - npomnemiep

Pushes down - Haxxumars

Put into mass production — 3ammycTuTh B MaCCOBOE IIPOU3BOACTBO
Pipe-line - tpy6onpoBon

Petrol engines —OeH3MHHBIH JBUTaTEb
Power stroke — paGouwnii X1 TOPIIHS

Piston —mopieHpb

Q

Quality — xauecTBO

R

Range - psin

Reduction - camxkeHne
Redirect - mepeBopor

Road tests — mopoKHbIE TECTHI

Requirement - tpeGoBanue



Rigid quality control —kauecTBeHHBII KOHTPOJIb
Rapid in acceleration — yckopenue
Reliable -manéxubrit

Rotate - Bpamath

S

Steam engine — mapoBoii [BUTATEND
Speed - ckopocTh

Seat - mecto

System - cuctema

Source of current — ucrounuk
Suction stroke — cexmus xona
Safety - 6e3omacHOCTh

Splash -6ps3rH

Speedometer - cimgomerp

Steering system — pyseBas cucTema
Stroke engine —xom gBUraTesst
Simultaneously - cumyssnus

Subdivided - pa3aeneHo

T
Torque — KpyTsIIUi MOMEHT
Thermodynamic — tepmo auHAMHUK

Turbine - TypOuna



Transport - tpancopT

Trams - TpamBait

Trolleybuses - Tponeiibyc
Timing gears — jerkas nepeaada

Transmission - TpaHcMucCHsl

U

Use - ucroyib30Barb

\%
Vehicle — tpancnioptHOE CpenacTBoO

Valve - xnaman

w

Wheels -xoneco

Weight - Bec

Water supply — mocTaBka BOAbI
Way - yThb

Widespread —1mmpoko pacnpocTpaHeHHBIH

Z

Zone —30Ha
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