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Introduction

About fifty years ago, a famous British scientist observed that the
work of physicists was practically completed. There was nothing more to
be discovered! Then almost overnight, so it seemed, came the discovery of
radioactivity, a new idea about the nature of matter and energy. The atom,
which had so nicely been “tucked into bed.” was roused for intensive study
of suspected new particles and properties. The world of physics was once
more alive with discovery.

How foolish it would seem now for a scientist to state that everything
about any phase of science was completely understood, and nothing further
could be learned. As a matter of fact, almost everyone accepts the astound-
ing evidence that the amount of new knowledge is doubling at least every
ten years. Can you believe that by the time you grow up there will be at
least twice as much scientific knowledge as there is presently?

The How and Why Wonder Book of Electronics is a sample of the new
knowledge that scientists have accumulated in just one small part of the
giant field of physics. X-rays, vacuum tubes, radio, TV, radar, transistors,
communications satellites are all examples of modern electronic devices.
What improvements will be discovered within the next twenty years? If you
are in step with the times, you know that the future holds possibilities that
have not even been dreamed of today. For that is the way of man’s
ingenuity. That is the way of science.

So, as you read this book about electronics, you are preparing yourself
not only to understand the “magic” of electrons, but you are laying the
groundwork for speculation about new, as-yet-undiscovered, developments
of the future.
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ELECTRONICS

IN ENTERTAINMENT:
AN AMERICAN
BASEBALL PROGRAMME
OM TELEVISION

Electronics Everywhere

A giant airliner, today carrying
hundreds of passengers, comes in for a
landing at an airport shrouded in fog.
As the pilot brings the huge aircraft
down to the runway, he cannot see
more than a few feet in front of the
plane. Yet, unseen hands are guiding
the great airliner to a safe landing.
Known as an instrument landing

4

system (ILS) it enables the pilot to land
his aircraft without his seeing the run-
way. Many aircraft today may even
land automatically with the pilot
simply watching. Radar and radio
are two very important -electronic
devices.

A television camera closely follows
a football as it leaves the goalkeeper’s



foot to soar half-way down the pitch.
The camera follows the players as
they race after the ball; then the
camera points at the cheering crowd.
Sitting in your home, you see on the
screen of your television set all that
takes place in front of the camera at the
football stadium. You even hear the
thud as the ball is kicked and the
cheers of the crowd. The sight and
sound of the football game are brought

Electronics, still @ young branch of
science and engineering, has gm"-vn
to giant size, In fnqin, television,
and leng-d hone appa-
ratus, electn iys @ dominant
role in co : Electronics
“thinks"* for stiente, Industry, and
national defense in computers and
computer-controlled devices such os
rocket ond missile guiding and
tracking apparatus. Electronics
helps the doctor in diognoses and
tregtment.

Almost anywhere you turn electran-
ics is at work.
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During his approach to the fog-
bound runway, a pilot can see pos-
sible landing obstacles which show
up on a radar screen on the instru-
ment panel of his aeroplane.

When an airport is hidden by fog,
techniclans in the contrel tower
watch aeroplanes on radar
screens and then radie the pilots
careful landing instructions.

into your home by the electronic equip-
ment that makes television and radio
possible.

On a long belt in a factory, a line of
tin cans moves toward the packing
department. Now and then, a steel bar
moves across the belt, pushing a dented
can off the belt and into a discard chute.
The line of cans is inspected by an elec-
tronic’ “eye’—called by -engineers a
photoelectric cell — that notes the
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dented cans and causes the steel bar to
push them off the belt. Another photo-
electric cell counts the cans as they
enter the packing department.

A doctor wants to know whether his
patient, who was in an accident, has
broken ribs. The doctor places the
patient in front of an X-ray camera that
takes pictures of the ribs right through
the patient’s skin and chest muscles.

X-ray cameras were among the first
electronic instruments to be invented.
Besides enabling doctors to see bones
and other organs inside the bodies of
their patients, X-rays are used in indus-
try. Huge X-ray cameras “see” through
as much as 127mm (5in.) of solid metal
to detect weaknesses in machine parts.
For example, aeroplane wings and
wheels of train carriages are X-rayed to
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Electronics in industry: Cans
of food move on a conveyor
belt from the sealing ma-
chinery to the shipping room.
An “electric eye'' counts the
cans, detects faulty ones.

Electronics in medicine: A
powerful X-ray unit is used
te treat the sick.

learn whether they have tiny cracks that
cannot be seen on their surfaces. Exam-
ining these machine parts by X-rays
prevents accidents that might happen
were these parts to break when in use.

Electronic instruments play a large
part in scientific research. Atomic
physicists work with giant electronic
machines such as the cyclotron, which
is a huge atom smasher. Scientists, who
have large numbers of calculations to
perform, turn to electronic computers
to save the great amount of time it
would take to do the calculations with
pencil and paper. Microscopes that use
light to illuminate what is being looked
at cannot magnify objects more than
2,500 times their natural size. However,
a microscope that uses electrons instead
of light can magnify objects more than
200,000 times.

All these electronic devices play an
important part in our lives. Many, such
as radio and television, play a direct
part. Others, such as those used in avi-
ation, medicine, and industry, are less
familiar to you, but also play a part in
your life. From this book we will learn
what electronics is and how some elec-
tronic devices work.








































































































































