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The Great Change

The big steam locomotives which have drawn our

famous trains for about one hundred and fifty years,

have now given way to' locomotives propelled by diesel and
electric power*. Many railway enthusiasts will regret the
passing of the steam engine® with* its very individual character,
its impressive appearance, its powerful beat and its dis-
tinctive whistle,

Modern diesel or electric locomotives do not seem
to have the same special attraction, yet they are more
efficient in operation, quieter, cleaner, more economical
to run and faster between stations than their more
glamorous predecessors. And, of course, it is for the
travellers rather than the enthusiasts that the railways must be
run®, Train spotiers® of the future will know nothing of

the steam age which is rapidly receding into history’.
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How do these latest monarchs of the railways pull
their heavy loads of carriages, passengers and goods
along the iron highways of the world ? How do the men
in the driving cabs control them ? This book will give you
many of the answers and make your future spotting or
travelling all the more® interesting.

The diesel locomotive is dealt with in® the first part of
the book, followed by the electric locomotive toward the end®.
They have features of great difference as well as certain simi-
larities',
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The Diesel Locomotive Power Plant

All diesel locomotives have a diesel engine which

provides the power to drive the locomotive which pulls

the train. -

Every diesel engine has cylinders, which are really
tubes bored out of a cylinder block and closed off at the top by
the cylinder head®. In each cylinder a piston slides itp and
down®. Instead of the piston working directly against the
metal of the cylinder block®, liners are fitted, made of special
material better able to withstand wear and tear and corrosion®,
These can be more easily and cheaply replaced than
the whole cylinder block.

The movement of a piston up and down a cylinder® is
called a stroke. Pistons are joined to a connecting rod,
the lower end of which is connected to a crankshafi®. The crank-
shaft is shaped so that as the pistons move up and down they cause

it to revolve’. The action is the same as someone riding
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a bicycle:® his knees are the pistons, his legs the connecting
rods and his feet on the pedals, the crankshaft®. The turning
movement of the crankshaft provides the power to drive
the locomotive along. -

Around each piston there are a number of cast iron
piston rings. All the piston rings are split and act as springs',
pushing against the walls of the cylinder liner™®, sealing the space
in the cylinder above the piston from the area below™.

Some diesel engines are fitted with valves, fwo or
more for each cylinder, inlet valves and outlet valves in equal
numbers'®. These are opened and closed by push rods

and the action of cams, or projections'*, on the camshaft.
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How the Diesel Engine Works

In common with steam engines', diesel engines need
heat to make them work. The steam locomotive uses
coal which is burnt to heat water in a boiler. The steam
thus created® is then fed into the cylinders and causes pis-
tons to move backward and forward. With diesel opera-
tion®, the necessary heat is created within the cylinders
and the resulting burning, or combustion, works directly on the
pistons* in these cylinders. Because the heat is generated
internally the diesel is known as an internal combustion
(or i.c.) engine.

Let us make another comparison, this time with the petrol
engine of a car® In a car engine, a petrol and air mixture
is fed into the cylinders and is compressed by pistons
which move up and down. The heat generated by this
compression of the mixture® is not sufficient to cause com-
bustion, so sparking plugs? are used to produce a spark which
ignites the mixture and enables combustion to take place.

In the diesel engine, air is compressed by pistons into

the top of the cylinders. Fuel oil is then sprayed into the
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comptessed air. The heat generated through compres-
sion is iself® sufficient to ignite the fuel and cause com-
bustion without the aid of® sparking plugs. Diesels are

thus also known as compression ignition'® (or c.i.) engines.
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The Miracle of Combustion

We have seen how fuel is sprayed into the compressed
air' at the top of the cylinder to enable combustion to
take place. The space in whick this occurs® is known as
the combustion chamber, and, in a diesel engine, its
design is very important, The power that is developed by
the engine® depends on* efficient combustion occurring to drive
the piston forcibly down the cylinder and give the crankshaft a
powerful turning movement, or torque®, Efficient combustion
depends fo a great extent® on the complete inter-mixing
of the fuel spray with the air under compression in the
cylinder. I#? is therefore necessary to design the com-
bustion chamber and the top of the piston (the piston
crown) in such a way that the air is given a strong swirling
motion as it is being compressed®, This swirling motion helps
the mixing process, which, of course, must take place

in a tiny fraction of a second®.
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The type of diesel engine we have described’® is known
as a direct injection engine because the fuel is sprayed
directly into the top of the cylinder where combustion
takes place’. In another type of engine, a separate swirl
chamber is used to mix the fuel with the air. Combus-
tion takes place in this chamber and the expanding gases
then force themselves into the cylinder to drive the piston

down. This system is called indirect injection,

Piston Crown
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The Ways in Which Diesel Engines Vary

Locomotive diesel engines vary in shape, size and power®.
The number and the arrangement of the cylinders also
varies®. Thus there are many different designs of diesel
engines.

One rather special design is the ‘deltic’ engine. In
this engine the cylinders are placed in triangular forma-
tion, each cylinder having two pistons working in opposite direc-
tions®. .

Then there are in-line engines* of six or eight cylinders,

placed one behind the other®, For more power® twelve cylinders

can be used. These are often arranged in two rows

of six cylinders placed side by side. V engines are also
employed, in which the cylinders are set in two rows
at an angle to each other in ‘V’ formation®.

All the different designs and shapes of diesel engine
can, however, be divided into one of two basic types®: Four-stroke

or Two-stroke,

Four-stroke engines work on what is called the four-stroke
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