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UNIT 1

Выучите слова и выражения
mechanical engineer – инженер-механик
to deal (with) – иметь дело (с кем-либо, чем-либо)

designing cars – конструирование автомобилей

to put into mass production – запустить в массовое производство

long service life – долгий срок службы

driving safety – безопасность езды (вождения)

to meet up-to-date demands – отвечать современным требованиям

smooth-acting clutch – плавное сцепление

silent gearbox – бесшумная коробка передач

dependable brakes and steering system – надежные тормоза и рулевое управление
to subject to tests – подвергать испытаниям
Текст 1

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) Road tests,

5) Mass production (manufacturing).

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 because it 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.


Упражнения

1. Подберите в тексте слова к данным дефинициям:

1. To make a plan or drawing.

2. Any vehicle with an engine, meant to be driven on the road.

3. A big open vehicle for carrying heavy things from place to place.

4. In the right way.

5. Freedom from harm or danger.

6. To mean to do something.

7. Making or being made quicker.

8. Slow destruction by chemical action.

9. The best or more favorable.

10.Device for reducing speed or stopping motion.

2. Дайте синонимы приведенных слов:

to produce, stage, modern, simplicity, to get, reliable, convenient, firm.

3. Придумайте вопросы к данным ответам:

1. Specialists in automobile industry.

2. It must meet up-to-date requirements.

3. In order to obtain all these qualities.

4. Because it is intended to shorten the time between designing and manufacturing.

5. Computers.

6. Before the car is put into mass production.

7. First in the plant’s laboratory then in road tests.

8. It must be comfortable and have all conveniences. 

4. Закончите предложения:

1. Before the automobile is put into mass production…

2. Engineers should develop modern methods of designing cars…

3. All units and mechanisms of the car are subjected to tests…

4. Only after many tests…

5. Specialists in automobile industry…

a)… using new types of resistant to corrosion, light materials.


b) … before it is put into mass production.


c) … deal with designing and manufacturing cars.


d) … it should be properly designed.


e) … the car is put into mass production.

5. Составьте предложения со словами, данными перед текстом.

6. Назовите фазы производства автомобиля и поясните, в чем заключается каждая из них.

7. Составьте план текста.

8. Перескажите текст 1.

9. Прочитайте текст 2 и дайте перевод выделенных слов.

10. Ответьте на вопросы к тексту 2: 

1. When does the fuel warning light go on?

2. Why does the float go down?

3. What makes the lever move downwards?

4. Does the float go up or down when the fuel level rises?

5. When does the lever move upwards?

Текст 2

FUEL WARNING LIGHT
Many cars have a fuel warning light. When the level of fuel (petrol) in the tank is very low, this light switches on and the driver can see that he needs more petrol. How does this light work? 
When the level of the fuel falls, the float moves downwards. When this happens, the arm also moves downwards and makes the lever touch an electrical contact. This switches on the fuel light in the car.
When the driver sees the fuel warning light, he puts more petrol into the tank. This makes the fuel level rise and pushes the float upwards. When the float rises, it makes the arm move upwards and this causes the lever to move upwards also. The fuel warning light then switches off.
UNIT 2

Выучите слова и выражения

body – кузов

car wheels – колеса автомобиля

power train – силовая передача

power plant – силовая установка

springs – рессоры
steering system – рулевая система
clutch – сцепление

final drive – главная передача

engine crankshaft – коленчатый вал двигателя

push down the pedal – нажимать на педаль
brakes are applied – тормоза срабатывают
frame with axles – рама с осями
fuel system – топливная система

lubricating system – система смазки
accessories – вспомогательные устройства

Текст 1

COMPONENTS OF THE AUTOMOBILE
Basically, the automobile consists of three parts: the power plant, or the engine, the chassis and the body. To these may be added the accessories: the heater, lights, 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. Most automobile 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 (he 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 stow or 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.
Упражнения

1. Найдите в тексте слова к данным дефинициям:

1. Circular frame or disc which turns on an axle.

2. Device in a machine or engine for connecting and disconnecting working parts.

3. Machine that converts energy into power or motion.

4. Material for producing heat or other forms of energy.

5. To move round a central point.

6. To put oil into machine parts to make them work easily.

7. The rubbing of one thing against another.

8. Lever worked by the foot or feet.

9. Worked by the pressure of fluid, or water moving through pipes.

10.Helpful, useful but not an essential part.

2. Найдите в тексте синонимы к данным словам: 

revolve, apparatus, principally, consist of, link, regulate (direct), decelerate, perform, use, chauffeur.

3. Составьте предложения со словами, данными перед текстом.

4. Переведите на русский язык следующие слова и словосочетания:

Wheel-chair




engine-driver 

Fortune’s wheel 



dead engine

power-boat 




belt drive

power station 




chain drive

electric power 



metering device

to drive mad




silencing device

to drive at 




speed-limit device

to drive up 

5. Составьте вопросы к данным ответам:

1. Three parts.

2. The heater, lights, radio etc.

3. The power plant or engine.

4. Six or eight.

5. Brakes and steering system.

6. It carries the power from the engine to the car.

7. It connects the engine crankshaft to the gears.

8. It is controlled by the clutch pedal.

9. To stop the car.

10.By brake pedal.

6. Назовите основные части автомобиля и их функции.

8. Задайте по одному вопросу к каждой части текста.

9. Перескажите текст 1.

10.Прочитайте текст 2 и переведите выделенные слова.

11.Перескажите текст 2.

Текст 2

FINDING A FAULT IN A CAR

If your car doesn't start in the morning, you should check three things first: the battery, the fuel level and the spark plugs. It is easy to repair these faults. If the battery is flat, you should recharge it. If this doesn't work, you should replace it. If the petrol tank is empty, fill it up. If the spark plugs are dirty, clean them, and if the gap in a spark plug is too narrow or too wide, adjust it to the correct width.
If your car still doesn't start, the petrol pump may be broken, or the fuel pipe may be blocked. If the pump is broken, it must be repaired or replaced. If the fuel pipe is blocked, take it off and unblock it.
If there is a loud CLICK! when you turn the key, the starter motor may be jammed. If it is, you can try to release it by pushing the car forwards and backwards (in 2nd gear). If the car still doesn't start, the starter motor should be repaired or replaced.
UNIT 3

Выучите слова и выражения
internal combustion engine – двигатель внутреннего сгорания
combustion chamber – камера сгорания
stroke – такт, ход поршня

piston – поршень

top dead center – верхняя мертвая точка

bottom dead center – нижняя мертвая точка

four-stroke cycle engine – четырехтактный двигатель
two-cycle engine – двухтактный двигатель
intake stroke – такт впрыска (топлива)

valve opening – отверстие клапана

fuel system – топливная система

power stroke – рабочий ход поршня

exhaust – выхлоп

Текст 1

THE ENGINE

The engine is the source of power that makes the car move. It is usually called an internal combustion engine because gasoline is burned within its cylinders or combustion chambers. Most automobile engines have six or eight cylinders.

The operating cycle of the four-stroke engine that takes place in the engine cylinder can be divided into four strokes. The upper limit of the piston movement is called the top dead centre. The lower limit of the piston movement is called the bottom dead centre. A stroke is the piston movement from the top dead centre to the bottom dead centre, or from the bottom dead centre to the top dead centre. In other words, the piston completes a stroke each time it changes the direction of its motion.

Where the entire cycle of events in the cylinder requires four strokes (two crankshaft revolutions), the engine is called a four-stroke cycle engine. The four strokes are: intake, compression, power and exhaust.

Two-cycle engines have also been made, and in such engines the entire cycle of events is completed in two strokes or one revolution of the crankshaft.

On the intake stroke the intake valve is opened. The mixture of air and vaporized gasoline is delivered into the cylinder through the inlet valve.

On the compression stroke the inlet valve is closed so that the mixture can be compressed.

On the power stroke both valves (inlet and exhaust) are closed in order to rise pressure during the mixture combustion.

On the exhaust stroke the exhaust valve is opened to exhaust the residual gas.

Упражнения

1. Найдите в тексте антонимы к данным словам:

stow, external, lower, top, partial, outlet, fall.

1. Найдите в тексте синонимы к данным словам: 

motor, petrol, energy, working, border, rout, demand, combination.

3. Дайте английские эквиваленты русским словам: 

источник энергии, внутренний, такт, поворот (вращение), сжатие, давление, смесь, клапан, испаряться, остаточный.

4. Составьте предложения со словами, данными перед текстом.

5. Задайте 10 вопросов к тексту.

6. Перечислите все части двигателя.

7. Прочитайте текст 2 

8. Назовите преимущества и недостатки бензинового (карбюраторного) и дизельного двигателей.

9. Назовите виды транспорта, использующие: а) бензиновый двигатель, б) дизельный двигатель.

10. Расскажите по-английски о работе двигателя.

Текст 2

TYPES OF ENGINES

The two most common types of engine for land vehicles are the petrol engine and the diesel engine.


Petrol engines are usually lighter and smaller than diesel engines. This makes them cheaper, and this is why most cars and motobikes use petrol engines. Petrol engines are also less noisy than diesel engines. They usually go faster. On the other hand, diesel engines use less fuel and last longer than petrol engines, and this is why larger vehicles such as trucks and trains use them. They are also safer than petrol engines, because there is less danger of fire.


There are two main types of petrol engine – 4-stroke and 2-stroke. All cars and larger motor-cycles use 4-stroke engines. But most smaller motobikes use 2-stroke engines. These are lighter and smaller than 4-stroke engines, and are therefore cheaper.
UNIT 4

Выучите слова и выражения
melting point – точка плавления

jacket – кожух

pump – насос

camshaft – распределительный вал

shape – форма, очертания

tubing – трубопровод

draught – поток, тяга

to set in motion – приводить в движение
to overcome – преодолеть
to permit – позволять, разрешать

current – ток
storage battery – аккумуляторная батарея
to actuate – приводить в действие

ignition – зажигание
Текст 1a

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 small pump driven by 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 function, however, of allowing the water to pass through tubing with a large area, the outer surface of which can be cooled by the atmosphere. In the air cooling of engine cylinders, various means are used to give the heat an outlet and carry it off by a forced draught of air.

Текст 1б

THE STARTER

The petrol engine must usually be set in motion before an explosion can take place and power can be developed; moreover, it cannot develope much power at low speeds. These difficulties have been overcome by the use of gears and clutches, which permit the engine to work at a speed higher than that of the wheels, and to work when the vehicle is at rest. An electric starter receiving its current from the storage battery, turns the crankshaft, thus starting the petrol engine. The starter motor is of a special type that operates under a heavy overload, producing high power for very short periods. In modern cars, the starter motor is automatically actuated when the ignition switch is turned on.
Упражнения

1. Найдите в тексте синонимы данных слов:

To burst out, in a short time, enlargement, to supply, quickly, to differ, to permit, flow, velocity, exceptional.

2. Дайте дефиниции следующих слов:

melting point, minute, piston, to circulate, antifreeze, tubing, starter, engine, petrol, overload.

3. Составьте предложения со словами, данными перед текстом.

4. Определите, в каком значении данные слова употреблены в тексте:

time
a. время , b) раз c) срок

expantion

а) пространство b) экспансия c) расширение

to circulate

a) передаваться b) циркулировать c) быть в обращении

to mix


a) смешивать b) общаться c) спутывать

surface

a) внешность b) внешняя сторона c) поверхность

draught
a) глоток b) поток c) сквозняк

to boil
а) кипеть b) варить c) кипятить

motion
а) предложение b) ход c) движение

to start

а) начинать b) приводить в движение c) отправляться

means
a) намерение b) средство c) предназначение

5. Заполните пропуски глаголами switch, move, touch, pour, fall, rise, happen в соответствующей форме:

When you _____ petrol into the petrol tank of your car, the level of the petrol _____. The float (поплавок) also _____ and this makes the arm and the lever _____ upwards also. When the lever (рычаг) _____ away from the electrical contact, the warning light in the car _____ off.

When the level of the petrol _____ again, the float _____ downwards.

The arm and the lever then _____ downwards also, and the lever —_ an electrical contact. When this _____ the warning light in the car —

on.

6. Определите, соответствуют ли данные предложения содержанию текста:

1. As a rule, the temperature within the cylinder is much higher than the melting point of cast iron.

2. The piston would “freeze” in the cylinder because of expansion.

3. During hot weather the water is generally mixed with a suitable antifreeze.

4. Radiator is used to keep the water boiling.

5. Radiators of different shapes have different functions.

6. The petrol engine must be set in motion at the moment of explosion.

7. Much power cannot be developed at low speeds.

8. The starter motor operates under a heavy overload.

9. The starter motor is automatically actuated when the ignition switch is turned off.

7. Ответьте на вопросы к тексту:

1. What is the frequency of explosion?

2. Why could the piston “freeze” in the cylinder?

3. What are the jackets used for?

4. What kinds of antifreeze do you know?

5. What is a radiator used for?

6. When must the petrol engine be set in motion?

7. What difficulties have been overcome by use of gears and clutches?

8. How is the petrol engine started?

9. How is the starter motor actuated?

8. Прочитайте текст 2 и дайте перевод выделенных слов.

Текст 2

A CAR COOLING SYSTEM

Most car engines are cooled by water. The water flows around the engine and then passes through the radiator. It then passes through the water pump and around the engine again.
Here are the stages:
1 Water flows around the engine. The engine is cooled and the water is heated.
2 The hot water enters the radiator
through the top hose. 

3 It flows down through the radiator. Here it is cooled by air.
4 The cool water leaves the radiator through the bottom hose.
5 The water is pumped around the engine again.
9. Расскажите о работе: 

а) системы охлаждения, 

б) стартера
UNIT 5

Выучите слова и выражения

every other – каждый второй, через одного

comparable – сравнимый

fraction – часть, доля, фракция

cover – закрывать, покрывать

outward – наружный, внешний

withdraw – убирать, извлекать

to escape – выпускать, протекать, просачиваться

efficiency – к. п. д., отдача, эффективность

Текст 1

TWO-STROKE ENGINES


By suitable design it is possible to operate a diesel as a two-stroke or two-cycle engine with a power stroke every other stroke of the piston instead of once every four strokes. The efficiency of such engine is less than that of four-stroke engine, and therefore the power of a two-stroke engine is always less then half that of a four-stroke engine of comparable size.


The general principle of the two-stroke engine is to shorten the periods in which fuel is introduced to the combustion chamber and in which the spent gases are exhausted to a small fraction of the duration of a stroke instead of allowing each of these operations to occupy a full stroke.


In the simplest type of two-stroke engine, the valves are the openings in the cylinder wall that are uncovered by the piston at the end of its outward travel. In the two-stroke cycle the fuel mixture or air is introduced through the intake port when the piston is fully withdrawn from the cylinder. The compression stroke follows and the charge is ignited when the piston reaches the end of this stroke. The piston then moves outward on the power stroke, uncovering the exhaust port and permitting the gases to escape from the combustion chamber.


Упражнения

1. Переведите следующие слова и словосочетания:

every one of them



every now and again 

every bit of much 



in every way

to size up the situation 


spontaneous combustion

chamber music 



chamber of commerce

chamber maid 



chamber of deputies

exhaust pipe 




my patience is exhausted

fuel oil 





fuel pump, lighter fuel

2. Закончите данные предложения:

1. The efficiency of a two-stroke engine…

2. The general principle of a two-stroke engine…

3. The spent gases…

4. The valves are…

5. Air is introduced…

6. The piston moves outward…

3. Ответьте на вопросы к тексту:

1. Why is it possible to operate a diesel as a two-stroke engine?

2. What is the efficiency of a two-stroke engine?

3. What is the general principle of two-stroke engine?

4. What are the valves in the simplest type of engine?

5. When is the charge ignited?

6. How do the gases escape from the combustion chamber?

4. Выделите ключевую мысль каждого абзаца. Озаглавьте каждый абзац.

5. Расскажите об устройстве и работе двухтактных двигателей.

6. Прочитайте диалог «On the road» по ролям. Попытайтесь воспроизвести его без опоры на текст.

7. Составьте свой диалог, используя прочитанный в качестве образца.

ON THE ROAD

Man Hello … Wadley's Garage. 

Ben Oh, good evening. I don't know if you can help me. My car's broken down.

Man We have a 24-hour breakdown service. Where are you? 

Ben I'm on the A 357 ... just north of Ringbourne. My car's just past the Red Lion pub … it's a white M.G.(марка автомобиля).

Man Do you know what's wrong with it? 

Ben I've got no idea … but it won't start. 

Man I'll send a mechanic out to you. He'll be there in about ten minutes.

Mechanic It's nothing serious, sir. You've run out of petrol. 

Ben Oh! Can you tow (буксировать) me to the garage? 

Mechanic That's not necessary, I've got a spare (запасной) can of petrol in my truck. 

Ben Shall I pay you now, or shall I come to the garage?

Mechanic You can pay me now. 

Ben Will you take a cheque? I've run out of cash,too.

Mechanic Yes, that's O.K. 

Ben Hold on … I can't find my cheque.

UNIT 6

Выучите слова и выражения

country folk – сельские жители

to vote – голосовать

to triple – утраиваться

to be around – существовать
affordable – доступный, по карману

assembly line – линия сборки, конвейер

manufactured products – промышленные товары
to perform – выполнять, совершать

part – часть, деталь

to drop – падать

reduced cost – снижение стоимости

to jump behind the wheel – садиться за руль
to nickname – давать прозвище

to roll off – сходить с конвейера

overnight – в одночасье

Текст 1

HENRY FORD'S MODEL T

The 1920s were a decade of dramatic change in American society. Everything, from work to sexual morality, seemed to be changing quickly. Country folk were leaving their farms for factory jobs in cities. U.S. soldiers returned from Europe, still young but now worldly wise; to share their experiences of the First World War. Women now could vote and became a political force. But exciting as these changes were, they weren't the most important force shaping America.

The 1920s were the decade of the automobile. From 1919 to 1929, the number of cars on the road more than tripled, from 6.8 million to 23.1 million. The car went from being a rich person's toy to everyone's necessity and in the process changed life for an entire generation.

The "horseless carriage" had been around since the late 1800s. But it took Henry Ford to find a way to make cars affordable for most Americans. Born a Michigan farm boy, Ford (1663-1947) was a brilliant inventor.

In 1906, Ford declared, "The car of the future, 'car for the people,' the car that any man can own who can afford a horse and carriage, is coming sooner than most people expect."

It came in 1913. That year, Ford opened a new plant in Highland Park, Michigan. There, Ford and his engineers adapted an "assembly-line" process for building the Model T Ford.

The assembly line revolutionized the way manufactured products were made. In earlier manufacturing, workers performed many tasks, often building an entire product from start to finish. But on an assembly line, workers stood in one place while the car and necessary parts came to them. Each worker then performed the same tasks over and over. The tasks were about as exciting as washing dishes, but they greatly speeded up the building process. The time it took to build the Model T dropped from 12,5 hours to 1 hour and 33 minutes.

More efficient production meant reduced costs. Lower prices meant more Americans could afford to jump behind the wheel. Americans bought the Model T in record numbers, in the process making Ford a millionaire.

The "Tin Lizzie," as the Model T was nicknamed, was the McDonald's hamburger of automobiles. More than 15 million Model T's rolled off assembly lines between 1908 and 1927. Almost overnight, automobile manufacturing became the largest industry in the United States.


Упражнения
1. Объясните по-английски значение следующих слов и словосочетаний:

decade, worldly wise, affordable for most Americans, revolutionize, to jump behind the wheel, the most important force shaping America, as exciting as washing dishes, horseless carriage, country folk.

2. Дайте синонимы следующим словам и выражениям:

experienced, to take part in election, to shape, existed, to have as one’s property, to wait, again and again, to accelerate, to decrease, very quickly.

3. Переведите следующие словосочетания:

to go into society 




to lose the vote 

voter 






voting-paper

to vote in 





prime necessities

shop assembly 




site assembly

change part 





fabricated parts

faulty part 





spare part

mating part 





stationary part

4. Объясните смысл данных пословиц и придумайте ситуацию их использования:

Necessity is the mother of invention.

It is easy to be wise after the event.

5. Разбейте текст на смысловые части и озаглавьте их.

6. Подберите концовку предложения, наиболее соответствующую содержанию текста:

1. According to the article, the most important force shaping American society in the 1920s was _________.

a) politics 


c) the automobile 

b) sexual morality 

d) factory jobs

2. From 1919 to 1929 the number of cars on the road _________.

a) significantly increased

c) went from about 7 mln to 23 mln

b) more than tripled

d) all of the above

3. The assembly-line process __________.

a) revolutionized the way cars were made

b) caused the price of cars increase

c) made factory work more intensive

d) increased the amount of time it took to produce a car

4. On an assembly-line ________.

a) each worker performed many tasks

b) each worker went from one place to another

c) each worker performed the same tasks over and over

d) each worker built the product from start to finish

5. The tasks were boring, but ________.

a) they increased the time involved in the building process

b) they speeded up the building process

c) they increased factory workers pay

d) they demanded less workers

7. Определите, соответствуют ли данные предложения сказанному в тексте:

1. By 1927, auto manufacturing was the largest industry in the United States.

2. American society experienced great social change in the 1920s.

3. The first Model T was built in the late 1800s.

4. The Model T was nicknamed the “Tin Lizzie”.

5. The Model T was as popular as “hot dog”.

8. Прочитайте и перескажите текст 2. 

Текст 2
POLLUTION-FREE ELECTRIC CAR

A Japanese automobile firm has announced successful development of three-wheel electric light van for pickup and delivery service and has started production of the car for full-scale marketing.
Recently, development work on electric cars has been accelerated in Japan as a principal means of eliminating environmental damage caused by automobiles through air pollution and noise. The electric car will be the first to be used on the streets.

This car will be employed mainly for delivery of newspapers, mail and mill-, as well as for light loads in a limited area, such as factory premises.

It has a motor and four 12-volt improved lead batteries as the power source.

The vehicle, seating only the driver, has maximum speed of 40 kilometres per hour.

The batteries can be charged with home electricity,

With each charging, which takes eight hours, the electric van can run for 40 kilometres.

The price is about twice that of conventional gaso​line cars of a similar type.

9. Подготовьте сообщения:

а) о создании автомобиля какой-либо известной марки;

b) об автомобилестроении в нашей стране.

Supplementary Texts

Текст 1

IGNITION

The mixture of air and petrol vapour delivered to the cylinder from the carburattor is compressed by the first upstroke of the piston. This heats the gas, and the higher temperature and pressure facilitate ignition and quick combustion. The next operation is that of igniting the charge by a spark plug. One electrode is insulated by porcelain or mica; the other is grounded through the metal of the plug, and both form part of the secondary circuit of an induction system.

The principal type of ignition now commonly used is the battery-and-coil system. The current from the battery flows through the coil and magnetizes the iron core. When this circuit is interrupted at the distributor points by the interrupter cam, a current is produced in the primary coil with the assistance of the condenser. This induces a high-voltage current in the secondary winding. This secondary high voltage is needed to cause the spark to jump the gap in the spark plug. The spark is directed to the proper cylinder by the distributor, which connects the secondary coil to the spark plugs in the several cylinders in their proper firing sequence. The interrupter cam and distributor are driven from the same shaft, the number of breaking points on the interrupter cam being the same as the number of cylinders.

The electrical equipment controls the starting of the engine, its ignition system, and the lighting of the car. It consists of the battery, a generator for charging it when the engine is running, a starter and the necessary wiring. Electricity also operates various automatic devices and accessories, including windscreen wipers, directional signals, heating and air conditioning, cigarette lighters, powered windows and audio equipment.

Текст 2

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 order machines this reversal is accomplished by means of commutator – 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 coil 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 fairy low voltages to avoid the sparkling between brushes and commutator that occurs at high voltage. The highest potential commonly developed by such generators is 1500 V. In some newer machines this reversal is accomplished using power electronic devices, for example, diode rectifiers.

Modern DC generators use drum armature that usually consist of 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 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 fields 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.

Тeкст 3

AMERICA ON WHEELS

By 1927, one in five Americans owned a car, a figure eight times higher than in any other country. The car appealed to Americans' restless natures. Many were even willing to cut back on necessities. When a farmer's wife was asked why she had a car but no bathtub, she answered, "Well, you can't get to town in a bathtub."

Never had so many people been so mobile. Cars meant that workers could live farther from their jobs, which fueled the growth of city suburbs.

The car also gave rise to a new fad – auto camping, Families could put a tent and some cans of food in the car and go exploring. They saw more of their country, and fellow Americans, than it had ever been possible before. "For the first time in history," wrote a popular newspaper columnist, C. P. Russell, in 1925, "the common, ordinary folks of the North and South are meeting one another on a really large scale, mostly by means of the national chariot – the Ford car."

Roadside industries were started to serve the new "autoists." By the end of the decade, there were more than 120,000 gas stations nationwide. Cheap hotels, called motels, lined major routes. Small towns set up free campgrounds for tourists.

The car might have given common people the means of moving, but the roads were still dangerous. A road system barely existed and basically had to be built from scratch. Only about 1 percent of country roads in 1920 were paved. The increasing number of auto owners put pressure on the government to build better and safer roads. By the end of the 1920s, 10,000 miles of roads were being built a year.

Road signs and maps also were new concepts. Their short supply provided plenty of material for jokes in popular magazines and radio shows of the day:

Driver: Do you know which road goes to Chicago?

Country boy: No.

Driver: Do you know which road goes to Joliet?

Country boy: No,

Driver: You don't know anything, do you?

Country boy: Yes, sir. I know I'm not lost.

At the same time, the car was blamed for many social ills. Critics blamed it for causing a decline in church attendance (too many Sunday drives), for increasing crime (too many quick getaways), and for corrupting the nation's youth (too much kissing in the backseat).

Not surprisingly, kids quickly discovered the advantages of going out on auto dates. Before the car, it was tough for a young couple to get out from under the watchful eyes of parents. Now, though, kids could hop in the car and drive to a dance in a distant town. They could also "run out of gas" on a lonely country road on the way home.

But love it or hate it, the car shook, rattled, rolled, and changed American society. The humorist Will Rogers said it best at the time. "Good luck, Mr. Ford. It will take a hundred years to tell whether you have helped us or hurt us, but you certainly didn't leave us like you found us."
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