


AUTO MECHANICS 109-114
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The basic parts of every gasoline engine are:

The eylinder block and the cylinder head or

heads.

The pistons, connecting rods, crankshaft, fly-
wheel, camshaft, valves, and oil pan.

A gasoline enginz may have one cylinder or, in
the case of an automobile engine, a number of
cylinders, but the principle of operation is the
same for each. A mixture of air and gasoline is
comprassed in the cylinder, then iguited by a

spark.

The burning gases expand, forcing the piston
down. As the piston is depressed, it acts through
the connecting rod to turn the -crankshaft and
provide power.

When a gascline engine has a number of cyl-
inders, each one provides power to tumn the
crankshaft by the downward thrust of its piston
and connecting rod.

Four-Stroke Cycle Engine

In order to produce a single one of these “power
strokes,” the following must oceur:

L. A mixture of gasoline and air must be fed
into the cylinder.

o

This mixture must be compressed and
ignited.

The power stroke must be delivered.

(%)

4. The burned gases must be expelled from
the cylinder.

In certain types of gasoline engines, such as
those used in some outboards, lawn mowers, and
light motorcycles, all these things are accom-
plished in the cylinder in two strokes.

Automobile engines, however, use four strokes
and are therefore known as “Four-Stroke Cycle”
engines.
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Here is what happens during each of the four strokes of a jour-stroke evele operation.

1. The Intake Stroke

During this siroke the exhaust valve is

&0
clased and the intake valve is cpened. The
gasoline-air mixture is free to pass into the
cvlinder from the intake manifold. As the
piston moves down, its downward motion
creates a vacuum and the mixviure is drawn
into the chamber. At the bottom of the intzke
stroke the intake valve closes.

™

The Compression Stroke

-alve are closed. The piston moves
vpward and the gasoline-air mixture is com-

Ry
and compressed gases and they begin to bura,

W

The Power Stroke

The heat from the burning fuel causes the
ases to expand. The piston is forced down,
srning the erankshaft and developing engine
power. During the power stroke beth valves
are closed so that maximum pressure can be
developed. At the end of the stroke the ex-
haust valve opens.

oo

4. The Exhaust Stroke

The piston  starts upward, forcing the
burned-out gases up the cylinder and out
through the open exhaust valve. As the piston
reaches the top of its stroke the exhaust valve
closes, the intake valve opens. and a new
cvcle begins. )

These four strokes—intake, compression, power,
and exhaust—form one complete cyele of a four-
stroke cycle engine. This Eompléte cvele takes
place hundreds of times a minute in each cylinder.
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With an automatic transmission, of course, the
.driver usually merely selects the general operating
condition he desires—neutral, forward, or reveise.
This may be done by the use of either a lever or
push button type selector. :

The work usually performed by the clutch pedal
and gear shift lever is accomplished automatically
by a special, hydraulically-operated system of
valves, which are carefully balanced to maintain

a precise relationship between the speed of the car
and the position of the accelerator.

Automatic transmissions are highly complex and
there aré many makes in use .on today’s cars. A
detailed discussion of each of them would be out
of place in this book. But it will help you to under-
stand the servicing of these transmissions if you
understand the basic principles of their operation.

Fluid Couplings and Torque Converters

FLUID COUPLING OR

ENGINE

Every type of automatic transmission has two
main parts—a forward section containing a fluid
coupling or torque converter, and a rear section
containing the gear assembly.

The fluid coupling or torque converter takes the
place of the conventional clutch. Both the fluid
coupling and the torque converter operate on the
same scientific principle, the action of a liquid.

To understand this principle, imagine two pro-
pellers placed in a tank of water. If one is turned,
the motion created in the tank will turn the other.
In the fluid coupling or torque converter, the fluid
is oil rather than water, but the principle remains
the same.
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TYPICAL AUTOMATIC TRANSMISSION

A fluid coupling unit consists of two sections,
each shaped somewhat like half of a hollow dough-
nut cut lengthwise. One of these is the “driving
member,” attached to the crankshaft, the other is
the driven member. Each contains fins, or vanes, on
its inner surface, which provide the “fan” action.

The driving and usually the driven members fit
inside a housing that is attached to the crankshaft
and revolves with it. This housing is flled entirely
with oil.

When the driving member is turned by the

crankshaft, its pressure on the oil is transmitted to
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the driven member, forcing it to rotate. At first,
the driven member does not rotate nearly as fast
as the driving member, but once it has picked up
speed, it turns at almost the same rate. The speed
of the two members can never be quite equal, but
the difference has little effect on the performance
of the car.

The Auid coupling is an efficient, smooth method
of transmitting power, However, it can only trans-
mit power; it cannot increase torque.

Some fluid couplings were used in the past in
connection with, or as an addition to, a conven-
tional clutch assembly. They are, however, most
commonly employed in automatic transmissions;
for example, the Hydramatic,

A torque converter differs from a fluid coupling
in that, in addition to transmitting power, it also
provides for changes in torque. It contains special
parts—stators, not used in a fluid coupling—which
redirect the oil so that it exerts more “push” on the
blades, thus increasing the torque.

The action of the torque converter produces
changes in torque, just as does a gear assembly. In
an automatic transmission using a torque converter,
some of the torque changing is done by the con-
verter, and some by the gear section. As a result,
the gear assemblies in these transmissions are
usually smaller than in those using fluid couplings,
when the gears must provide all of the torque
conversion.
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