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Lesson One

How Automobiles Work (PartI)

Did you know that your car probably has about
7000 different parts in it? Some of them make it more
comfortable or better looking, but most of them are to
make it run.1

These are the important working sections of a car:

THE ENGINE

THE CLUTCH (automatic transmissions have a special
hydralic coupling instead of a clutch)

THE TRANSMISSION AND DIFFERENTIAL
(which are gears)

THE WHEELS

What is the first thing a driver does to start a car?
He puts his car key into the ignition lock and turns it.
The car key opens a path so that electric current can flow
from the car battery to the cranking motor.2  In the early
days of cars, you actually had to crank the engine with a
little handle. The cranking MOTOR or STARTER is
just powerful enough to start the engine turning,



Then the driver steps on the starter pedal or pushes
a starter button on the instrument panel. (In some cars
the key is the starter too.)

The starter gets its electricity from the STORAGE
BATTERY.

It does all the electrical jobs in your car: starts it, runs
the radio, the heater, the windshield wipers, the horn, and
the lights. If electricity kept flowing out of the battery
and never coming in, soon it would be all used up.3  The
battery would be dead. So the battery is attached to the
GENERATOR. The generator’s job is to make electricity
from the car’s engine power when it is running, and send
it back to the battery to replace the current that has been
used. ,

In the meantime, the gasoline pump has started pump-
ing gas from the tank (which is usually in the back of
the car) up through a tube into the CARBURETOR.

The big round thing on top is a filter to keep out dust
and dirt. The carburetor is a mixer. It mixes gasoline
from the tank with air — 2,000 gallons of air with every
gallon of gas. What comes out of the carburetor is a fine
fog of gasoline and air mixed.

This gasoline fog is forced through some valves
(which are little one-way holes) to the top of the CYLIN-
DERS.
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In the cylinder, which is a sort of can, is a round slice
of thick metal on a rod. This is called the PISTON. At
the top of each cylinder you see a spark plug.

Every spark plug is connected with a wire to a little
round box called the DISTRIBUTOR. The distributor
~ hands out electricity to the spark plugs, one after the other,

very fast, thousands of sparks a minute.4

At the end of each spark plug there is a space that the
spark has to jump across. When it does, it sets fire to the
gasoline and air mist all around it. ’

Bang! There is an explosion in the cylinder.

The explosion pushes the piston down.

The piston is attached to a rod.

The rod is attached to the CRANKSHAFT of the
~car. As the rods are pushed down, one after the other, .
they push the crankshaft around, just the way your foot
(attached to your pushing leg) pushes the pedal of your

bicycle around.s

The crankshaft turns the TRANSMISSION GEARS
which turn the DRIVESHAFT which turns the rear axle
and rear wheel DIFFERENTIAL GEARS which turn the
rear wheels,

After each explosion in the cylinder, the waste or
burned-up gas goes out through a valve and into a pipe
called the EXHAUST. The exhaust shoots the waste gas
out behind the car.




Notes to the Text

Some of them make it more comfortable or better
looking, but most of them are to make it run. Hrhg
BEHTMHERERMFEREN, HEBEZHRITHE
HERBIT RN,

“be + FIALERY Hity, HWARE “are+ HRAR
ER? ZRTBUELZHW R, B “BAT". “to make
it run” B R EIE “are” WRIE,

The car key opens a path so that electric current can
flow from the car battery to the cranking motor. &
EYIREREEE, BRARNREERLRARESY,

XR—MNEEEM, BHEREE “so that” 5|4y
= HHRE N,

If electricity kept flowing out of the battery and never
coming in, soon it would be all used up. Zp5HL A
EAERBEETARE, BLAABREAR.

XR—NRILESEY, DREROE RIS

EREBTRERK,
The distributor hands out electricity to the spark plugs,
one after the other, very fast, thousands of sparks a
minute. - ELESBESORNTM . JE% IR B A RS K
TEE, BHHF=amT L8 AT,

“bands out” FJy “HE” , KHEE=/4GE (one
after the other, very fast, thousands of sparks a minute)
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As the rods are pushed down, one after the other, they
push the crankshaft around, just the way your foot
(attached to your pushing leg) pushes the pedal of your
bicycle around. AT —AN8E— AN M D T
Bff, BT, ®EEROE GESRB/AD
B ) & BT E RN —H.

“Just the way” 2 “just like the way” f-4GiER)

£, EDHEIRBENFRRE N,



Lesson Two

How Automobiles Work (Part II)

Meanwhile the cooling system is at work. The engine
gets awfully hot with all those explosions taking place in
it. If it weren’t being cooled all the time, the parts would
crack or melt together.!

The water has to be cooled too.

The FAN sucks air in through the front of the car to
cool the water in the car radiator. This water then flows
back through the water jacket around the engine cylinders
to cool them off.

Now the engine is running smoothly and you want to
get moving.2 The GEARS in the TRANSMISSION go
to work by connecting the moving parts of the engine to
the wheels. There are at least three sets of gears in most
passenger cars, even more in jeeps and trucks.

Gears are good multipliers. They can change a little
“twist” or “torque”, which is turning power into a lot of
torque.

The first set of gears have the hardest work of all,
to start the car moving. Things that are standing still

6
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are hard to start. When the next set of gears are used,
the car picks up speed. Finally, when the car is moving
easily, the gears are shifted again. We say then that the
car is in high gear.

Unless it has an automatic transmission, every car
has a CLUTCH, which takes the pressure off the gears
so they can shift. In some cars the driver has to step on
a pedal to release the clutch, then shift the gears with a
lever. In other cars all the shifting is automatic.

When you want to go backward, the gears work like
the powerful low gear, but in the opposite direction.

Some cars have an extra gear called OVERDRIVE
which allows them to travel long distances using less gaso-
line.

The gears in the transmission multiply the torque
from the engine, and send it back to the rear axle by way.
of the DRIVESHAFT. The rear wheels of the car push
it ahead. The front wheels only steer.

The driveshaft has joints, just as your arms and legs
have. The joints allow the shaft to move up and down as
the wheels go over bumps. Where the driveshaft meets
the rear axle (which is a rod connecting the back wheels),
there is the group of gears called the DIFFERENTIAL.

These gears turn the rear wheels. They let each wheel
turn at its own speed when it is necessary. If the car is




turning a corner, the outside wheel has to turn faster than
the inside one, which acts as a sort of pivot.

Other gears connect the steering wheel to the front
wheels which steer the car while the rear wheels push.

The foot brake pedal and the hand brake are connected
to the wheels too. When you press on the foot brake,
friction bands push hard against the wheel drums and stop
the wheels from turning.® The hand brake is connected
' to the brake shoes on the rear wheels.

On the instrument panels are several. instruments
which tell what’s going on under the hood.

The gas gauge tells how much gasoline is in the tank.
The oil gauge tells if the engine is getting enough oil.4
(A thin film of oil has to keep flowing around all the moving
parts of the engine to keep them working smoothly and
safely.)

The ammeter tells if the generator is sending new elec-
tricity into the battery. This should be happening most
of the time when the engine is running.

The temperature gauge tells if the engine is being cooled
enough. If there is not enough water in the radiator, or
if the fan isn’t blowing enough air back across the pipes,
the engine gets too hot.

The speedometer tells how fast the car is moving, It
does this by measuring how fast the wheels are turning.
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Some cars have a little handle on the instrument panel
called the choke. Pulling out the choke sends extra gaso-
line into carburetor to help the car get started on a cold
morning, or give it extra power to get up a steep hill.5

Notes to the Text

1. Ifit weren’t being cooled all the time, the parts would
crack or melt together. MEE VAN TS
A, WARTIVNFHFRSBERSELE—R,

XR—TENESH, BEESEN, 9HTRN
BIEFE, RRBR&,

2. ...andyou want to get moving. ...... TREFET,

(1) “to get moving” (=to start) B E, FHh
“}Fi‘;ﬁ” N “Eij]” o

(2) “to get moving” RIIHAERXEIE, fEFHHE
“want” HIEIE,

3. When you press on the foot brake, friction bands push
hard against the wheel drums and stop the wheels
from turning. YREETHHIZHE, BEARSERR
EEFEHGIFE L, EERELED,

(1) “stop...from...” BRETHMNHAEIE. BH “&
oo fZ E e »
(2) “tuming” R#HEA, fefri “fom” mWxiE,
4. The oil gauge tells if the engine is getting enough oil,
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Pulling out the choke sends extra gasoline into car-
buretor to help the car get started on a cold morning,
or give it extra power to get up a steep hill. R FEHR,
I, B4 G RIHI R, URMREERS
R, seNEM LK s, UER LR
o

P EE R &R EE “pulling out the choke”,
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