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Introduction

It is always great fun to play in or watch a baseball,
football, or basketball game. But you can double your
pleasure in these and other sports by looking at them with
the understanding that science brings.

This book directs your attention to many scientific
principles underlying modern sports. You will learn
how an athlete is able to improve his technique by let-
ting science work for him instead of against him. You
will observe certain actions of experts which you may
have overlooked before, and these may help you become
a better player yourself. Then you too will be able to
save split-seconds and gain inches and accuracy when
you play. All good players—and especially champions
—ause scientific techniques, whether they are aware of
them or not.

In the following chapters you will find answers to
hundreds of science questions you may have been won-
dering about. For example, do you know why most
fast baseball pitchers are tall men? Does a baseball
really curve? Why does a bat sometimes sting or break?
How does an electronic, automatic umpire work?

In football, why does a lineman crouch? Why is a
football made to spiral when it is passed? In blocking,
why is an upward motion used in addition to a forward
push?



How is the bounce of a basketball tested before a
game? Why do basketball shoes behave like “4-wheel
brakes™?

And no science book on sports would be complete
without a chapter about the athlete’s body. What is a
Charley horse? How are black and blue marks caused?
Is there such a thing as an “athlete’s heart”™® How often
does a sprinter breathe during a 100-yard dash? What is
a “tennis arm”? What actually happens during a knock-
out?

The most attention in this book has been given to
baseball, football, and basketball. However, an addi-
tional chapter on other sports is included to illustrate
principles you will observe while you are engaged in
or watching these sports. For example, do you know
why a golf ball has dimples? Why you can’t ice skate
on glass? How you keep your balance on a bike?

All in all—this very special book is your science com-
panion on the baseball diamond, the basketball court,
the football field, or anywhere that exciting events in the
world of sports are occurring.



Sports and motion

When we speak about sports we are referring to games
or contests involving force and motion. It is difficult to
describe a baseball, basketball, or football game without
using many action words. Nor can we omit these words
when telling about tennis, golf, track events, swimming,
and dozens of other sports.

There is pleasure in seeing a great athlete perform.
As we watch his perfect coordination we are aware that
it takes many years to reach such a state of perfection.
We know that he has had constant exercises in physical
strength, speed, and skill. We also know that he has had
to study his own body, to improve his strong points, and
to eliminate his weaknesses.

But, in addition to this, a good athlete has to know the
scientific principles involved in metion. He has to learn
to use them to full advantage whenever the opportunities
arise. By careful study and planning he can shave sec-
onds or get that extra push champions need in order to
break records.

If you too are aware of this strategy, and also of the
forces involved in motion, you will get greater enjoyment
from any sport you engage in or watch.



Let us review some basic ideas about motion, because
we shall refer to them constantly in every sport.

Things start moving slowly

You are probably already aware of this important fact
about motion. You know that automobiles must start
slowly. On your TV screen you have seen how slowly
huge rockets always leave their launching sites before
they gather speed.

About 300 years ago Sir Isaac Newton, an English
scientist, formulated many laws about motion. One of
them states: An object at rest tends to remain at rest
unless some force causes a change.

A force, as used by a scientist, is either a push or a
pull. In other words, an object which is not moving will
remain that way forever unless it is moved by muscles,
gravity, wind, explosions, electricity, or other force.

When a force starts to be exerted, the object starts
moving slowly at first. This is because the object re-
sists being moved. This tendency to stay in the same
place, is called NeRTIA (in-ER-shuh). It is a resistance
to change. You will read a great deal in this book about
inertia of objects at rest. Many actions in sports can be
explained with this law of motion.

For example:

1. At a track meet, a sprinter starts slowly as he over-
comes inertia.

2. A baseball player at bat must be well into his swing
when the pitcher’s fast ball reaches him. It takes
time to overcome the inertia of his bat and his muscles.
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3. When a swimmer makes a high dive into the water
at a wrong angle, he may hurt himself, because of the
inertia of the water.

Inertia of moving objects

Another part of Newton's law of inertia states: An
object in motion tends to continue in motion, at the same
speed and in the same direction, unless some force causes
a change.

Were you ever in a moving automobile when the brakes
were applied suddenly? Did you find that your body
continued to move forward as the car slowed down?
And when the car made a sharp right turn, did you sway
to the left? That was because you continued to go
straight ahead in space as the car made the right turn.

The tendency of moving objects to continue moving
in the same direction is also inertia. You have learned
about inertia of objects at rest. Now you know that
there can also be inertia of moving things.

Inertia then, is the tendency of moving objects and
stationary objects to continue what they are doing. For
example, we say that the inertia of the earth and other
planets keeps them moving,

In sports the players, balls, bats, golf clubs, or tennis
rackets usually move very fast. It often takes a great
deal of force to stop or change their direction of motion.
Inertia plays a big part in influencing the games.

Here are some examples of the inertia of moving ob-
jects:

1. A baseball player, sprinting to first base, cannot stop
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at the base because of his inertia. The rules allow
him to run past it without being tagged out—provided
he touches the base as he passes.

2. A batter sometimes swings at an unwanted pitched
ball. He cannot stop in time because of the inertia
of his muscles and also the inertia of the moving bat.
Should he miss the ball, inertia may even swing him
around completely.

3. A football player running with the ball will suddenly
change direction. He does this to escape the pur-
suing tackler. The inertia of the tackler makes him
continue for an instant in the same direction he was
moving.

Duration of a force affects motion

It is obvious that the longer a force acts on an object
to speed it up, the faster it will move. Suppose a player
is preparing to throw a ball. At the instant that he starts
his swing with his arm behind him, the ball is moving
very slowly.

As he overcomes inertia, the ball in his hand moves
faster and faster. The longer he holds the ball before
he releases it, the faster it moves.

In golf and tennis, good players always continue their
swings as long as possible. Baseball batters also take
long swings. This is called ForLowmNG-TEROUGH. It
makes the force act longer on the ball to make it go faster.

At a track meet, you can see how the hammer thrower
swings around several times before he lets go. In the
javelin throw, the athlete holds on as long as possible

12
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by making a complete about-face before hurling the
pole.

This same principle is used in reverse when a force
slows down an object. When a baseball player catches
a fast ball he draws the glove to him. This technique
increases the time that the slowing-down force of his
glove is acting. Therefore, the ball does not strike the
glove with too strong an impact. This lessens the danger
of the ball bouncing out of the glove. It also offers less

<

sting.
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For the same reason, when a football player catches
the ball, his body “gives” with the ball. This extra frac-
tion of a second is sufficient to slow down the speed of

the ball.

Speed, weight,and impact

The faster a football player runs, the greater will be
his impact as he strikes an opposing player. It is also a
well-known fact that the heavier the player, the greater
will be his impact at the same speed.

A light weight, such as a bullet, can have much hitting
force when it is going fast. On the other hand, a heavy
weight, such as a truck, can cause the same impact if it
is going slowly.

These effects are due to MoMENTUM ( moh-MENT-um ).
Stated simply, a moving object’s momentum is calculated
by multiplying its speed by its weight. A 200-pound
player moving at 3 miles an hour has as much momentum,

or striking force, as a 100-pound player moving at 6 miles
per hour.

- iy’ ‘;
200 pounds —— e e . —7"%
3 miles =

per hour 100 pounds Y ttéf _—

6 miles SAME .2 =

MOMENTUM-*-

o _—;33
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This is one of the reasons why heavy men are selected
to be football players. Of course, it is more difficult for
a heavy player to get into motion. But once he starts
moving, it requires more force to stop him.

In baseball, the weight of the ball cannot be changed.
However, the speed of the ball can be increased by faster
pitching or harder hitting. The result is that the ball
moves with more momentum. Such balls travel far.
They also strike the players’ gloves with resounding
impacts.

Action and reaction

Another very important law of motion can help explain
many activities in sports. It states: Every action force
has an equal and opposite reaction force.

Strange as it may seem to you, whenever you exert any
force upon an object, the object exerts a similar force
upon you—but in an opposite direction!

When you kick a football with a certain force, the
football pushes your foot right back with the same force.
When a bat strikes a baseball, the ball exerts an equal
but opposite force upon the bat. And when a basketball
hits the backboard, the backboard pushes the ball back
with the same force that it was struck.

Two objects are always involved in reaction. One
body can never exert a force upon another one without
the second reacting against the first. The reacting force
is always equal, but in an opposite direction.

How do we walk or run? This may sound silly, but
you go forward because you push backward against the
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ground. You can convince yourself of this. Try to run
on ice. Because of the lack of friction, there will be
little action against the ground. Therefore, there will
be very little reaction pushing you forward.

Spiked shoes, cleats, and rubber sneakers are worn by
athletes in order to increase friction and get better reac-
tion.

A sprinter at the starting line digs his feet into holes
in the track. This enables him to exert more backward
force against the ground when the gun is shot. The
ground can now push him forward quickly. Sometimes
a steel supporting frame is used at the starting line in-
stead of the holes.

A swimmer, too, goes forward because of reaction.
The resistance of the water enables the swimmer’s hands
and feet to exert a backward force. The reaction to this
causes the forward motion of the swimmer.

16



The pull of gravity

The invisible force which pulls everything to the
center of the earth is called cravrTy.

When a ball is tossed high into the air, it moves against
this force. That is why the ball loses motion until it
finally stops. Then, as gravity pulls the ball down, it
gathers more and more speed until it strikes the earth.

Scientists have calculated that it takes just as long
for a ball to come down as it took the ball to reach its
peak on the way up. They can also prove that the ball
strikes the earth with the same speed that it left the hand.

Every person is constantly working against gravity
just by moving his own body weight from place to place.
High jumpers, pole vaulters, shot-putters, discus and
hammer throwers are very much aware of this pulling
forcel

A ball takes a curved path

When a ball is thrown or batted upward or horizon-
tally, it always takes a curved path. That is because the
earth attracts the ball at an even rate the instant it goes
into the air.

All falling objects, regardless of weight or size, fall 16
feet in one second, 64 feet in two seconds, 144 feet in
three seconds, and 256 feet in four seconds. It makes no
difference whether the objects are dropped or thrown.

The curved path taken by balls, bullets, or other pro-
jectiles is called a TRAyECTORY (trub-jECT-0ry). Players
have learned from experience where a certain trajectory

17



A frajectory is a curved path

will land a ball. That is how a fielder knows exactly
where to “get under” a fly ball. Batters learn to estimate
the trajectories of the pitched balls. A catcher uses the
proper low trajectory when a player attempts to steal
second base. The second baseman can now tag the
runner with little loss of time or motion.

Football passes, basketball goal shots, and even run-
ning-broad jumps are just a few examples of the im-
portance of obtaining the proper trajectory.

18



BASEBALL

Baseball pitching

The pitcher is one of the most important players on the
baseball team. Upon him usually depends the success
or loss of a game. Because of the sensitive nature of his
work all his teammates pamper him. They try in every
way to save his strength and his nervous system.

A pitcher must have intelligence, strength, and poise.
He is a marvel of coordination. He has trained his eyes
and the muscles of his fingers, wrists, arms, legs, back,
and hips. His brain tells him the precise moment when
his hand must release the ball to deliver a strike. So
important is the well-being of a pitcher that he can be
“off his game” if he has anything wrong with him. A
little ache or pain or some nervousness may prevent him
from doing his best.

On the average, only 100 to 150 pitches are made by
one pitcher in a game. But every throw is carefully
planned and executed. Pitching is hard work and the
pitcher is rarely asked to work for the next few days.

See how he saves his energy while he is on the mound.
When a catcher wishes to talk to him, he comes up to the
pitcher. The pitcher does not walk around too much or
make unnecessary motions. He rests between throws.

e
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And the throws are never made too quickly, one after the
other.

He may relieve tension by chewing gum. He tries
not to be bothered by the jeers or heckling of the spec-
tators. He needs a calm and even disposition, especially
when he gets into tight spots.

Notice how he protects his pitching hand by receiving
balls from the catcher with his gloved hand only. He
also tries not to use his pitching hand when catching a
very fast batted ball.

Before a relief pitcher comes in, he warms up in the
“bull-pen.” [After he warms up he wears his jacket
to avoid a chill, which might tighten up his muscles.]
When such a pitcher comes to the mound he is allowed
up to eight trial pitches to loosen his muscles, and pre-
vent a “glass arm.”

Can you observe other ways in which a pitcher is
treated like a rare piece of china?

The strike zone

In order for a strike to be called, the pitcher must de-
liver a ball in the space over home plate. It must also
be between the batter’s armpits and the tops of his knees.

The part of home plate facing the pitcher is 17 inches
wide. The distance between the knees and armpits
varies, of course, for short and tall players. Also, some
players crouch and others stand more erect. For a
semi-erect stance, the average distance between the top
and bottom limits of the strike zone is about 36 to 39
inches.

20



THE STRIKE ZONE
To armpits
of batter

36 in.
to
39 in.

To tops | F
of knees

—17 in. —

/ h
yarTs B
batter's box / 4' Bafter's box
Home plate

The pitcher makes no attempt to throw every ball in
the center of the strike zone. He tries to confuse the
batter. He temptingly throws an assortment of high,
low, inside, and outside pitches in the strike zone. He
also tries to have batters swing at pitches outside the
strike zone. A good pitcher knows the weaknesses of
every batter on opposing teams.

The pitcher’s mound

The pitcher stands on a little hill or mound. At every
pitch he must rest one foot against a rectangular slab of
rubber 24 inches long and 6 inches wide. The nearest
edge of this pitcher’s plate is 60 feet, 6 inches from home
base. '

The trajectory of any pitched ball is lowered consider-
ably over that distance. The pitcher’s mound is there-
fore raised 15 inches about the level of the base lines.

21



But even with this aid, a pitcher still has to throw every
ball slightly upward. You can see this if you follow a
pitched ball carefully.

PITCHER WITHOUT MOUND

0 Sirike zone
Ball's path is low ~)

;4 60 feet, 6 inches 2

PITCHER ON MOUND

O

Same trajectory, but
ball is now in strike zone

The distance between batter and pitcher has been
designed to make a more even match between these two
players. For the first fifty years of baseball, the pitcher
stood 55 feet from home plate. In 1893, this distance
was increased to 60 feet, 6 inches. It is good to keep in
mind that the distances, apparatus, and rules used in
baseball have been changed many times. Each change
has made the game more competitive and thrilling to
watch.

Some sports writers and commentators refer to the
mound as the pitcher’s “box.” The reason is that before
1900 the pitcher actually had to stand in a white lined
area called a Box. So you see, some expressions never
diel
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The mound is a circle cleared of grass, usually 15 to
18 feet in diameter. An interesting experiment to check
this measurement is the following:

Hold a pencil or a stick vertically at arm’s length.
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Sight past this object toward the pitcher when he is in
the center of the mound. Compare the height of the
pitcher and the diameter of the mound by making refer-
ence marks on the pencil.

Measure the pitcher's height.
Is the diameter of the mound
cbout 3 times his height?

Suppose you find that the mound diameter is about
three times the height of the pitcher. Assuming that
the pitcher is about 6 feet tall, the diameter of the mound
would be 18 feet.

Try this next time you see a professional game on TV,
or at a stadium. You will find that not all ball parks
have similar pitchers’ mounds.

Little-League pitcher’s mound

This little hill is 8 feet in diameter and rises gradually
to a peak which is 6 inches above the level of home plate.
The official distance between the nearest edge of home
plate and the nearest edge of the pitcher’s plate is 44
feet.

24



The pitc!her’s windup

Many -people believe that the long windmill type
of windup is mainly for the purpose of confusing the
batter. Some pitchers however, have developed a style
which does not include an elaborate windup. Most
experts believe that when the windup is done correctly,
it limbers up the pitcher’s muscles. It also gives the
ball the mcst snap when it leaves the pitcher’s hand.

There are several very good scientific reasons for the
long stretch and fast motions of the windup. In order
to get the most speed into a pitched ball, the pitcher
must increase speed as long as possible before the ball
leaves his hand.

The pitcher does this by holding the ball as far back
as he can. He gets back still farther by lifting one leg
off the ground and bending the knee of the other leg.
This motion also lowers his entire body.

When he comes forward, his feet act as the center of
a large circle for which his legs, body, and arm act
as the radius. The ball can now move in as large an
arc as possible. As he continues forward, and his body
is thrown off balance, he takes a stride forward. Every
split-second, the force of the pitcher's muscles keeps
speeding up the ball more and more. (See illustration
on page 13.) When his throwing arm is as far forward as
he can get it, the pitcher releases his fingers. The inertia
of the moving ball makes it continue to home plate.

If the pitcher releases the ball too early, it is high; if
too late, the ball is low.
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3. The change-of-pace ball, also called crance-up. This
pitch approaches the plate slowly. It can be a half-
speed fast ball or a slow curve. It confuses the batter
and makes him change his timing.

In addition, there are special pitches which are really
variations of a curve ball. They are not used as often
as the three listed above because they are difficult to
perfect and to control. These include: knuckle ball,
screwball, slider, fork ball and several others.

Does a ball really curve?

There have been many arguments as to whether a ball
actually curves or whether this is only an optical illusion.
For over fifty years, all kinds of testing apparatus have
been devised by eager laymen and scientists in order to
find the truth. Photography, flashing lights, wind tun-
nels, and tapes attached to balls have been used.

Pitched curve balls have been thrown parallel to
vertical posts lined up in a straight line. Measurements
were taken of the distance of the ball from each post as
it shot by. It was found that the path of the ball did
indeed curve.

The most recent convincing research was done by Dr.
Lyman Briggs, former head of the National Bureau of
Standards. He attached a long strip of fine flat tape to
a baseball. He then had a good pitcher throw a curve
the regulation distance. He counted the number of
twists in the tape. This told him how many complete
spins the ball made in 60 feet, 6 inches. Then he set up
a baseball in a wind tunnel used in aeronautics research.
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He spun the ball at the rate determined by his experi-
ments with the twisted tape.

Dr. Briggs concluded that it is possible for a pitcher
to make the ball curve. The bend can be as much as
17% inches from a straight line between home plate and
the pitcher’s mound. This “ideal curve” travels about
100 feet per second. The ball has to be spun around an
axis at 1,800 revolutions per minute.

Why does a ball curve?

A pitcher makes the ball curve by giving the wrist a
hard snap as he releases the ball. The ball comes off the
side of his index finger and his thumb. Aided by the
friction of the fingers against the seams, the ball is set
spinning on its axis.

POSITION FOR THROWING A CURVE

Look at the diagram of the spinning ball moving
through the air. Its axis is vertical.

As the ball spins, there is friction against the air close
to it. This causes some of the air to be dragged around
by the spinning ball.

As the ball goes forward, it meets oncoming air which
acts like a wind. On the left side of the ball, there is
increased air resistance as the air carried by the ball

28
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Oncoming air * Ball moves toward right
A ‘ B

Increased air resistance Decreased air resistance

Axis
WHY A {1
BASEBALL Y Forward mofion
CURVES

meets the air coming toward it. This piles up the air at
A

On the right side of the ball, the air that is carried
by the ball now travels with the oncoming air. This
makes the air resistance less at B. The ball follows
the path of least resistance and moves toward the right.
As it keeps doing this along the entire flight, a curved
path is the result.

There is another way of explaining curves. Notice
that at B, the air speed is increased, because the on-
coming air and the air around the spinning ball are spin-
ning together.

It is a well-known scientific fact that when air is
made to move faster, its pressure gets less. Therefore,
the air pressure at B is less than at A.

Throughout the flight of the spinning baseball, the
higher air pressure on the left pushes the ball toward the
lower air pressure on the right.

The ball in the diagram will produce a curve which
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turns toward a right-handed batter. Itis called an msmE
curve. In baseball language, this curve “breaks” toward
the batter. It is the natural curve of a left-handed
pitcher.

If the ball were set spinning in the opposite direction,
it would be an oursme curve. It would break away
from a right-handed batter. This is the usual curve of
right-handed pitchers. Other spins using a horizontal
axis will produce curves that rise or fall.

€ Umpire

»
Catcher [ﬁ
Right-handed
) Q

batter

f

>

QP

INSIDE [ OUTSIDE
CURVE CURVE

é )
L
Left-handed Right-handed gﬂ

pitcher pitcher

0

A%
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Practically all throws made by major-league pitchers
are curves, in one way or another. A pitcher with straight
fast balls would not be in business long.

Even the so-called fast ball is released from the pitch-
er’s fingers with a back spin. (See illustration.) The
axis of the spinning ball is horizontal. The ball crosses
the plate with a rise called a mop.

THROWING A “FAST” BALL (

Back spln

llHole
Left- handed prcher

Pitchers can also make a ball curve down over the
plate. This is done by giving the ball an overhand spin
on a horizontal axis. This is called a proP or an over-
HAND curve.

THROWING A DROP CURVE
Overhand spin @

G Left handed itcher
g ;
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Can a pitched ball change
direction suddenly?

Many players and spectators insist that certain balls
come from the pitcher in a straight line. Then, just
before they reach home plate, the balls curve. Fanciful
tales are told of balls which swerve left and right, loop
the loop, hook, and corkscrew! Some even seem to hang
in the air for an instant!

— —_—
‘cgﬂ:‘;"" o © o
No such pitch

However, there is not a bit of scientific evidence that
this occurs. No pitcher can make fast balls curve only
at home plate by some kind of remote control.

Every curve is a gradual curve which starts as the ball
leaves the pitcher. The batter sees only the continuation
of this pitch.

But even reliable observers insist that they see the
ball curve “just before home plate.” The explanation
may be that objects and movements appear smaller
when they are farther away. The batter may be seeing
the curve suddenly get larger as the ball rapidly ap-
proaches.

How fast is a fast ball?

By means of instruments used to test the speed of
bullets and other small objects, scientists have learned
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that fast pitchers can throw a ball about 90 to 100 miles
per hour.

Bob Feller, one of the fastest pitchers of all time, could
throw a ball 98.6 miles per hour. He could move his
hand from back to front for such a pitch in one-eighth of

a second.

Weather, altitude, and pitching

Some pitchers feel that on hot, muggy days their
curves are not as good as those on cool, dry days. They
also believe that hot days are excellent for making the
speediest pitches.

As you know, the air around us is not the same at all
times. You hear weather reports stating that the air
pressure varies from day to day.

Actually, on cool, dry days the air is heavier and more
dense than on hot, humid days. The heavier the air,
the greater is the resistance to baseballs moving through
it. The thinner the air, the easier it is for a pitched ball
to move through it.

The success of a curve depends upon the differences
in air pressure set up on different parts of the spinning
ball. When the air is thinner, the air pressures around
the ball are decreased. This causes poor curves.

But on cool, dry days when the air is “thicker,” the
spinning ball develops a larger difference in pressure.
Better curves are produced.

Pitchers also say that they pitch poorer curves in
Denver, Colorado than they do in New York City. This
is because the altitude of Denver is almost 1 mile above
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that of New York City, which is at sea levell The air is
“thinner” in Denver.

However, while curves may be poorer in Denver, balls
travel much faster because there is less air to get in the
way of the balls. A pitcher can throw faster. But when
a ball is hit, it travels farther too!

Pitching distances for softball

Perhaps you would like to know the distance between
the pitcher and the batter in softball, which has become
a very popular sport. To make the game competitive,
the pitching distance is much less than in baseball.

That is because a softball is about 3 inches larger in
circumference than a baseball. It is also about 1 ounce
heavier. Besides, the pitcher must use an underhand
motion. That is, he pitches from below the hip.

The official pitching distance is 46 feet for men; 38
feet for women.



Batting the ball

Every craftsman knows a great deal about the tools of
his trade. A carpenter gives careful thought to selection
of a new hammer. A mechanic ponders over the choice
of a wrench for a certain job.

A baseball player too, learns all about the apparatus
he uses to display his special talents before thousands
of fans. Witness the large rack of assorted bats used
by big-league players. See the deliberation that goes
into the selection of the proper bat. Some players have
over two dozen bats just for their personal use. No
doubt you too have a favorite bat.

Batting skill is one of the biggest talents baseball
players can possess. That is why they spend long hours
of practice in perfecting this ability.

As you will see, there is much science involved in
“swatting” the ball correctly.

The bat

Bats are made of northern white ash grown in Penn-
sylvania and New York. Hickory, which is a slightly

35



heavier wood, is also used a great deal. These trees
are used because they produce wood which has the
proper grain and strength as well as weight.

The rules state that no bat shall be more than 2%
inches at its thickest point. No bat can be more than 42
inches long. Actually, most bats used in big leagues
are between 34 and 35 inches in length. However,
little-league bats are never more than 33 inches long.

Sometimes a bat is referred to by weight. However,
the weight and size may have the same number, because
a bat weighs about 1 ounce for each inch of length.

If the bat is very long, it is hard to whip it around
because of inertia. But, as you learned, a heavier bat
develops more momentum and consequently makes the
ball travel faster and farther.

Players show their personal preference for certain
bats. Some like to use lightweight bats against fast-ball
pitchers. Heavier bats are swung against those pitchers
who are not so fast. On hot days, or near the end of a
game, lighter bats may be preferred. For those who
tend to overswing, using a heavier bat may cure this
fault. Some choose bats for reasons which are strictly
sentimental.

Care of the bat

Good players do not abuse their bats. They avoid
striking home plate or the earth with them. Bats are not
left out in the rain. Moisture warps the wood and raises
the grain.

Some players rub their bats with a smooth bone in
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order to flatten the grain. Oil is often rubbed on the
wood after it gets wet and also when the bats are put
away for a long time.

Bats should be stored over the winter in a cool, dry
place, and kept in a vertical position. One way is to
hang a bat from the beams in a dry cellar. Tie a string
to a small nail or screw eye in the end of the handle.

The bat should not strike the ball with the “flat of the
grain.” The manufacturer has placed his trademark
over this weak section deliberately. Players are advised
to always keep the trademark up. That is, toward the
sky. This will lessen the danger of splitting the bat.
It will also cause less sting to the hands.

Why bats sometimes sting

Every player knows that there is one best spot for
hitting a ball the greatest distance. When a ball is hit
“on the button,” there is an unmistakable clear, solid
sound. And the bat does not sting the hands.

You can find this spot in any bat by holding the bat
horizontally in one hand. Now pick up a hammer or
piece of wood and strike the bat at points 1 inch apart.
Start from the heavier end of the bat. (Do not spoil
your bat by denting it.)

You will find one small area which gives the most
solid ring to your impact. The hand holding the bat
does not feel any vibration or sting. Mark this spot.

You can repeat this experiment using both hands on
the bat handle. Use your regular grip. Have a friend
tap the bat with the hammer.
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1" Finding the bat's
CENTER OF GRAVITY

Bat is held
with the
trade-mark

You have found the bat’s cCENTER OF PERCUssiON. It
is the spot where the momentum of the batter’s swing is
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best transferred to the ball. It is usually between 2
inches and 10 inches from the thick end of the bat.

If the ball is struck above or below this point, the bat
tries to swing around this point. This twisting force
tries to wrench the bat out of the hands. Actually, it
is a series of back-and-forth movements called oscr.r.a-
TIONs (oss-ih-Lay-shonz). This is what makes the bat
sting.

Tie farther away from the center of percussion that
the bat hits the ball, the greater the twisting or vibrating
effect. Thatis why a “handle hit” stings the hands badly
and often splits the bat.

When a bat stings, the ball does not travel its maximum
distance. That is because some energy is wasted while
the bat is being twisted.

Many people make the error of calling the spot you
have found, the center of gravity of the bat. This is not
so.
The center of gravity is the spot where the weight of
the entire bat seems to be concentrated. It can be
found by suspending a bat horizontally from a string tied
at different places until the bat is balanced.

The center of gravity is where the string is now tied
to the bat. Mark it. You will find that this point is not
the same as the one you found when you held the bat
and struck it.

Incidentally—have you discovered that bats sting more
in cold weather? Also, can you devise an experiment to

show that the heavier the bat, the less will be the sting?
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About baseballs

When a bat hits a baseball, the ball is squeezed out
of shape for a tiny fraction of a second. As the ball goes
back to its original shape, it acts like a spring and pushes
against the bat.

Reaction now sends the ball away from the bat. This,
in addition to the momentum which the bat gives it,
sends the ball out to the field.

To have any kind of order in big-league baseball, it
is necessary that all balls bounce or rebound equally.
They must also be alike in every other way.

After much experimentation through the years, the
regulations now state that a baseball must measure be-
tween 9 and 9% inches in circumference. It must also
weigh not less than 5 or more than 5% ounces.

CUTAWAY VIEW
OF BASEBALL

Cork center
layers of rubber
~layers of yarn
Horsehide cover

Each ball contains a cork center covered by a layer
of rubber. Various layers of cotton and woolen yarn are
then wrapped evenly around the core. (See illustra-
tion.) The ball is covered by two strips of white horse-
hide, tightly hand-sewn by exactly 108 stitches. (No
machine has ever been perfected which can properly
sew on the odd-shaped, horsehide covering. )
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When extreme attention is paid to all details, every
ball, tested and passed, has the same “bounce.”

When many home runs are hit in one season, the
agitated fans are firm believers that the ball has been
made more lively. But the manufacturers, just as firmly,
state that today’s baseball is exactly the same as the one
used in 1927. That was when Babe Ruth hit sixty
homers in a season of 154 games. (Nowadays, the base-
ball season contains 162 games. )

Every ball also has the weight perfectly distributed
from its center. This makes the ball rotate evenly. If
the ball were off-center it would wobble when pitched or
hit. Off-center balls are often sold for fun in novelty
shops. They are called crazy-BALLS.

Balls cannot be intentionally discolored, damaged, or
moistened in any way. See how the umpire examines
every ball which is foul-tipped or which strikes the net
or fence. Scuffed balls are immediately replaced. Even
the smallest scuff can make a pitched ball act “crazy.”

A ball which is very cold loses some of its bounce,
because the enclosed molecules do not move as quickly
as when they are warm. When the sport was not so
highly regulated, old-time pitchers used to keep the
baseball in a refrigerator before a game. This deadened
the bounce, and if struck, the ball would not travel far!

Batter up!

Notice that when the batter waits for the throw he
is not in a very erect position. Instead, he is slightly
stooped. The reason for this stance is that it is the most
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patural position he can take. It is the best way one can
prepare the many muscles of the body for the awaited
fast swing.

It is not an easy task to overcome the inertia of a
motionless bat and to build up a very high speed in
two-fifths of a second. This is the approximate time it
takes for a ball to reach home plate after it is released
by the pitcher.

To make things more difficult, the batter wishes to
get a long swing, so he holds the bat far back. In addi-
tion, he has to start his swing before the ball is over the
plate. No wonder his tensed muscles have pulled him
into the familiar batter’s crouch. His body is now wound
up like a spring.

Did you ever consider that this crouched position is
a disadvantage to the pitcher? The strike zone is now
smaller than when the batter is erect.

Crouching may also give the batter a slightly better
view of the approaching ball. He is now several inches
closer to the flight path of the ball.

What else does the batter use to get more force into
his swing? Can you see how he steps into the pitch?
In this way he uses his weight to help his swing. The
batter stands with his side facing the pitcher. When he
swings, he will turn his body around. His twisting body
acts like a huge rubber band to give the bat more speed.

At every swing, try to pay particular attention to just
one muscle of the batter. For instance, first study the
part played by the back muscles. Then observe the
leg muscles. Also those of the arms, feet, neck, fingers,

and other muscles.
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If you look carefully, you will see the important use
of the wrist muscles. See how they snap the bat around
for that extra speed.

It is also interesting to see how different batters follow
through—especially after misses. A well-trained batter
will follow through his swing so that he will be in a good
running position to first base.

Next time you are up at bat, try to analyze your own
batting style. It may be a revelation to you.

THE BAT GIVES
ITS MOMENTUM
TO THE BALL

Momentum and batting

As you learned before, momentum represents the
“oomph” of a moving object. This is a combination of
the speed and the weight.

Scientists say that momentum cannot be destroyed.
When one body gains momentum some other body loses
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an equal amount. When you hit a baseball with a bat,
the bat slows down and gives its momentum to the ball.
The momentum the ball gains is about the same as the
momentum the bat loses.

Batting fast balls

Everybody knows that fast-pitched balls are batted
back to the field faster than regular pitches.

The reason is that the harder a ball hits the bat, the
more it is squeezed out of shape. As it goes back to its
original round condition, it gives the bat an additional
push.

According to the laws of reaction, the bat pushes back
equally hard in the direction of the field. This addi-
tional force increases the ball’s speed and therefore its
momentum. This momentum, of course, is in addition
to that which the bat gives the ball.

You can prove that there is more reaction against fast
balls. Simply throw a slow ball against a brick wall.
Then throw a fast ball. See how the wall pushes it back
faster then the slower ball.

The bat is like the brick wall. But here the “brick
wall” is also coming toward the balll

Placing hits

The oldest advice to batters is, “Hit ’em where they
ain’t.” As you know, players usually try to hit a ball into
an unguarded or weak position.

There are many delicate conditions which determine
where a ball will go after it is batted out. It is quite a
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complicated matter. Baseball players spend many years
of study and practice trying to perfect their placement
of hits. Even after many years, they cannot be absolutely
certain where their hits will fall. This is what makes a
baseball game so full of enjoyable suspense.

However, despite all complications, there are certain
things a batter can do in order to direct his hits.

In general, the placement of a hit depends upon:
1. The position and direction of the bat.

A well-hit ball will move in the direction that the

bat is moving at the moment of impact.
2. The part of the ball being struck.

BATTER IMAGINES PITCHED BALL
AS HAYING NINE SPOTS ON IT

Consider the ball as having nine spots as it comes to-
ward the plate. ,
a. If any lower spot is struck, the ball will go up-
ward as it leaves the batter.
b. I any upper spot is struck, the ball will go

downward.
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c. If the center spot is struck, the ball will be batted
neither up nor down. That is, it will go straight

ahead.

d. Hitting any right spot will make the ball go to

the left.

e. Hitting any left spot will make the ball go to the

right.

Here are the possibilities:

Spot on ball hit by bat

General direction where the ball will go

Upper center
Middle center
Lower center

grounder toward pitcher
straight ahead toward pitcher
toward pitcher, but over his head

Upper left grounder to right field
Middle left straight ahead to right field
Lower left fly ball to right field

Upper right grounder to left field
Middle right straight ahead to left field
Lower right fly ball to left field

Actually, when the batter changes the position and
direction of his bat, he is selecting the spot on the ball
which he wishes to hit.

In other words, suppose he strikes the ball when his
bat is at right angles (perpendicular, 90 degrees) to the
path of the pitched ball. Then all balls will very prob-
ably go foward the pitcher, because he is hitting the

center of the ball

In this position the bat can hit the upper, lower, or
middle center of the ball.
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1. HITTING
STRAIGHTAWAY

{Top views)

2. PULLING

Pulling and pushing hits

In order to keep the ball from going straight in the
direction of the pitcher, the bat’s position must be
changed.

If a right-handed batter meets the ball out in front
of him, his bat will be in a position to send the ball to
left field. (See illustration.) If a left-handed batter
meets the ball in front of him he will hit to right field.

Such batters are called purr mrrrERs. The most
powerful hitters are pull hitters because they throw the
weight of the entire body into the swing giving the bat
more momentum. They also exert maximum force be-
cause their muscles are pulling the bat to them. Another
feature is that pulling a hit allows for a longer swing
because the batter starts his swing early. The longer
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the swing, the greater is the momentum of the bat.

When a right-handed batter wishes to hit to right field
he must change his timing so that he swings late.
Consequently when he hits the ball at a point behind his
position at the plate, he is pushing his hit to right field.
A left-handed batter will push a hit to left field.

Pushing a hit usually results in a weak hit. The posi-
tion of the player’s body does not allow him to use his
muscles to full advantage. He uses a pushing or slap-
ping action as he hits the ball.

There is another reason for a pusher’s weak swing.
He has to meet the ball late. This gives him little time
to speed up his swing. His bat does not develop much
momentum.

Bunting

Bunting is a spectacular bit of baseball strategy. At
the moment of bunting, the batter holds his bat loosely
and horizontally. One hand is on the handle and the
other near the trademark. He does not push at the ball.
He lets the ball hit the bat.

When the ball makes contact, most of its momentum
is absorbed in jarring the loosely held bat. Because the
bat itself has developed very little momentum, the ball
does not travel far.

Since the bunt must be to the ground (a bunted fly-
ball is fatall), the best pitch is a low ball. This allows
the batter to hit the top of the ball.

The pitcher may suspect that a bunt is coming. He
will try to throw a high strike.
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Catching, fielding, and running bases

Crack! The batter has connected with the pitcher’s
best effort. The ball is shot to the crouching third base-
man. He scoops it up with a grace that is beautiful to
behold. Like a well-aimed bullet, the ball is thrown to
the outstretched hands of the first baseman.

An instant later the runner races across first base. The
umpire signifies that the runner is out, a victim of the
rule that there shall be 90 feet between bases. That is
the distance which a runner has great difficulty in
reaching, especially when the opposing team is highly
efficient.

Any wasted motion, or a momentary fumble, would
have made the runner safe. Baseball players know the
value of split-seconds when fielding hits or running bases.
That is why they use science to help them in every way.

In order to make little-league baseball competitive, it
was necessary to set 60 feet as the official distance be-
tween all bases. Experiments with various longer and
shorter distances showed that one side or the other was
getting too great an advantage.
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About gloves

Gloves are used mainly to protect the hands of the
players. The momentum developed by a 5-ounce ball
traveling at 85 miles per hour can cause an annoying
sting.

One of the reasons that a glove reduces the impact is
because it has padding. There are many kinds of pad-
ding, but usually a specially prepared felt is used.

The springlike nature of the padding, and the leather,
force the ball to take a longer time to slow down. This
reduces the shock of impact. For the same reason,
the player also brings his hands back at the in-
stant he catches a fast ball.

Another reason why a glove reduces sting is that it
spreads the impact over a larger area. Notice in the
first illustration how a bare hand catches a fast ball.
Here the impact area is only where the ball touches the
skin. The full force is acting over a small area. There-
fore, the sting is great.

Now see in the second illustration how the tough
leather of a glove helps spread this force over a larger
section of the enclosed hand. One spot does not get the

A
Ball hits Lleather padding
small area spreads force

over large area

*!’_7@h

% Je SINGI



full impact as with a bare hand. This removes most of
the sting.

Many years ago baseball players used no gloves.
Later, it was found that gloves caught and held balls
better. Soon fielders were using netlike affairs which
trapped fly balls like butterflies.

That is why official rules today are very definite about
sizes of gloves. Even the space between the thumb
section and the finger section is given very specifically
for different gloves. However, the catcher may use any
size, weight, or shape he wishes.

Little-leaguers™ gloves are the same kind used in big
leagues except that they are in smaller sizes.

The catcher is an important player

The catcher is usually one of the huskiest players on
the team. His job calls for more strength and stamina
than that needed by other players.

He is the quarterback of his team. As the only player
who can see all his teammates at one time, he often holds
up a game until everyone is in the proper position. He
can slow down or speed up a game simply by how soon
he returns the ball to the pitcher.

The catcher constantly watches the stance of a batter.
This is often a giveaway of the kind of a ball the batter
intends to hit.

For example, a batter may be standing too close to
the plate. The catcher signals to the pitcher for a high
inside pitch, since such batters can hit an outside ball
very hard.
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Observe that the catcher does not receive the pitch in
a full squat position. Instead, he stands half-erect, on
the balls of his feet, and with his body bent forward.
This enables him to throw a ball to a baseman with little
loss of motion.

A catcher with a good arm and aim is “instant death”
for anyone trying to steal a base. For example, suppose
a runner tries to steal second base. The catcher will
usually throw the ball to the left knee of the second base-
man. This is the best trajectory for a tag.

Watch a catcher go after a high fly ball to the rear of
home plate. He usually throws his mask in the opposite
direction to where he is moving. This prevents his trip-
ping over it. Such pop-ups are hard to catch, especially
with a heavily padded glove and while wearing his pro-
tective devices. The ball may be coming down very
close to the dugout, screen, or grandstand. The catcher
who is looking up, may hurt himself by running into one
of these.

Foul balls usually have a peculiar trajectory because
of the spin given the ball as it skids off the bat. Some
balls may even curve back toward home plate like a
boomerang. The wind also produces tricky behavior
when a ball has a high spin on it.

Watch the fielders

Once in a while a fielder has to make a spectacular
jump. Sometimes he thrills the bleacher fans with a
successful do-or-die catch.

But in the main, every fielder who has learned his
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business well, has a definite routine for catching fly balls.

First, he considers what kind of a hitter is at bat.
Watch how he shifts his location to be better able to
receive the expected hit. For example, he knows whether
the batter is a pull or a push hitter. He is often tipped
off by the way the batter stands.

The fielder begins his pursuit at the crack of the bat.
Years of experience have taught him to estimate the
trajectory of a fly ball. He runs to where the ball will
probably fall. Very often his back is to the balL. When
he turns to face the ball usually he has to make only small
adjustments to catch it. Once in a while, a fielder only
has to back up to get under the ball.

Remember that in the outfield the ball is not traveling
as fast as when it was struck. For example, when a fly
ball is first hit it may be going close to 100 miles an hour.

Measurements show that it reaches a fielder 294 feet
away in 4.3 seconds. That is an average speed of 47
miles per hour. So you can see how quickly speed tapers
off.

Outfielders must always know the direction and
strength of the wind. They look at the stadium’s flags,
at chimney smoke, or toss grass into the air. They allow
for the wind when estimating where the ball will fall
It is better for the wind to carry the ball to the fielders
than away from them. Sometimes they call for a nearby
fielder to take the catch.

Observe how most fielders run on the balls of their feet
and do not step down hard on their heels. In this way
they do not jar their bodies or their eyes. If they ran any
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other way they would see the ball bobbing up and down.
Try it yourself. It may take a little practice to do this
propely.

There is a technique for catching a fly ball when it is
in danger of getting lost in the sun. First, the fielder
places his glove overhead so that the sun is blocked from
view.

The ball is watched carefully until it goes into the sun.
The ball is not watched while it travels across the sun.
This would temporarily blind the player long enough for
him to lose the ball.

The ball is caught sight of as it comes out from behind
the glove covering the sun.

Today most fielders use polaroid sunglasses. These cut
out glare and also help the fielder follow a ball which may
have very little contrast against gray cloudy skies.

The science of throwing

A good ball player must know how, when, and where
to throw a ball.

Without natural muscle development a ball player can
never become a very fast thrower. But every player can
obtain extra speed by learning how to use leverage, mo-
mentum, reaction, friction, air pressure, and other factors.

Most throwers are taught to give the ball a backward
rotation such as a pitcher uses in throwing a fast ball.

See page 31. This rotation makes the ball go farther
in the air and also will make it bounce straight.

One of the secrets of returning a ball quickly is to be
set for it. See how the infield players are usually low
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Thrower digs in his
rear foot to brace

himself for a throw

and bent forward. They catch the ball and throw it with
just one step in any direction. If they had to straighten
out their bodies to throw they would lose a fraction of a
second. See how a fielder scoops up a ball and is im-
mediately in position for a throw.

A low trajectory is a timesaver when throwing a ball
for speed. Getting the arm high and making a large arc
will also increase speed. A strong elbow and wrist snap
are also in order.

Watch how a thrower digs his rear foot into the ground
when he wants speed or distance. He uses the same
principle of reaction as a cannon which is braced in the
rear. (See illustration.) The braced rear foot and the
braced cannon allow a harder backward push to be given
the ground. The reaction forward then becomes greater.

A first baseman saves a split-second by stepping to-
ward the ball thrown to him. He does this by pushing
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against the infield side of first base. Reaction pushes him
away from the base. He also can get out of the way of
the runner.

How to run bases

A champion base runner can circle all bases in about
14 seconds. He can do this only by using sound scientific
techniques. Not an inch of distance must be wasted or
even one misstep made.

The problem, even for the fastest runner, is that the
path around the bases is angular. Inertia makes it diffi-
cult to make sharp turns. It is easier to continue in a
straight line.

If a runner follows a direct line to a base, his inertia
will carry him along a wide arc toward the next base.
The larger the arc, the greater the distance he must run.

Expert runners have found that it is best to make most
of the turn before coming to the base. The illustration
on page 57 shows how to save valuable seconds when
running to second base.

A runner uses another trick when rounding bases. He
hits the inside corner of the base with one leg and pushes
hard toward the next base. Either leg can be used as
long as he does not break his stride. However, if possi-
ble, it is best to use the left leg. Many coaches feel that
this leg gives the best fast turn and push-off. |

According to the principle of reaction, the harder a
runner pushes the base, the harder the base pushes him
toward the next one.

A player also saves split-seconds by starting for first
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ROUNDING FIRST
ON WAY TO SECOND

base as soon as he hits the ball. He tries to be in a good
position to overcome his inertia quickly.

Notice how a runner always uses his body to help him
round a base. He leans in toward the pitcher and lowers
his left shoulder. He also swings his right arm toward
the next base.

""Hitting the dirt"”

Many people have the wrong idea about sliding into
bases. They think that this gives a runner a sudden in-
crease of speed in order to beat the ball to the base. Ac-
tually, sliding slows down a player.

A fast runner cannot stop suddenly. He therefore
slides to prevent his inertia from carrying him past a base
and causing him to be tagged.

The only base a player can overrun legally is first base.
That is why players do not slide into this bag.
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Friction of the body against the earth slows down the
runner. Contrary to popular belief, the spikes are not
supposed to be in the ground.

The runner “hits the dirt” about 10 to 15 feet before
a base. He has various techniques for giving the base-
man a small target for tagging.

Stealing bases

There is more to stealing bases than simply trying to
beat the ball to the base. It is a skill involving much
practice. It calls for a study of psychology in trying to
outguess the pitcher. It takes into account certain facts
in science.

Consider these:

a. A fast ball is thrown 120 feet per second.

b. A fast runner travels 30 feet per second.

c. It takes three-fourths of one second for the
catcher to throw a ball to second base.

You can see that a thrown ball is four times as fast as
arunner. It would be foolish for a player to try to beat
a ball.

He cannot even run to second if the catcher is holding
the balll It would take him three seconds of very fast
running to cover the distance of 90 feet. Add at least
another second for his inertia in getting started and for
stopping. His total time from first base to second base
would be at least four seconds.

But the catcher can throw from home plate to second
base in about one-fourth the time!

So you see, the only way for a runner to steal a base is -
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to be cunning. He must take a lead. Or he can start
running while the ball is in play. But at no time must
he compete on an even basis with a thrown ball. If he
does, then he is a “dead duck”!

An experienced stealer observes different parts of the
pitcher’s body. He can tell within a fraction of a second
when the pitcher is starting a real pitching motion. He
may also know when a “pick-off” throw is being con-
sidered by the pitcher. -

It is interesting to note that the pitcher’s throw to first
is not always made to catch the runner off base. The
main purpose of the throw is to prevent the runner from
getting the lead which he so urgently needs.

Once in a while a runner is “caught in a run-down.”
That is, he is trapped between two bases. He runs up
and back to avoid being tagged. In big leagues, this al-
most always ends in disaster for the runner. In onlysev-
eral throws, the runner learns that you cannot beat the
ball.

Frequently, during a run-down, the runner is made to
commit himself. The man with the ball pretends to
throw. The runner starts running and cannot change his
direction in time.

Notice that the throwing arm is always held high.
This makes it ready to throw the ball and puts the ball
in a spot where the other fielder can see it. Ina short dis-
tance, the ball can be thrown too fast for him to see it in
time. It may even hit his face.

59



Baseball is going modern
Everything in our country is in tune with this wonderful

electronic era in which we are living. It is natural that
baseball too should use modern ideas. Bit by bit, we
find that conditions in this sport, which we have always
been taking for granted, are being changed.

This chapter should help you realize that things keep
changing all the time! Especially when scientists and
technicians put their minds to problems.

Radio and television

Today you can always be within earshot of a good
baseball game. You can use your radio set at home or in
an automobile. Or you can take a walk while you are
tuned in on your transistorized pocket-size portable!

It is also a joy to see a sizzling game on television. For
only a few cents, which you pay for the electricity, you
can have “the best seat in the stadium.” And you also
get the free comments from top experts in the game.

TV cameras are set up at the field to quickly cover
all possible plays in the game. Some cameras have spe-
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cial lenses which can follow a player and keep him in
constant focus. They are called zoomar lenses.

Formerly, the camera man had to use one of several
lenses. These were mounted on a holder which would
swing the proper lens into place. Some lenses were used
for close-ups of the batter or pitcher. Others were for
distant actions. Zoomar lenses have made life simpler
for TV cameramen.

Five TV cameras are usually used to cover every angle
of the field as follows:

a. Two cameras are set up in the press box behind
home plate. They make a direct line with home
plate and the pitcher. More often, they are
slightly to one side.

b. One camera is in the bleachers, usually behind
the people. It may be in a direct line with the
pitcher and home plate. But usually, it is a little
to one side.

c. One TV camera is set up in the stands along the
first base line.

d. Another camera, also in the stands, covers the
third base line.

In the TV booth there is a screen for each camera. It
is called a Monrror. The director can see what picture
each camera is taking. He selects the picture he wants
on the air by turning switches.

He also has two more monitors for his commercials.
These are often sent from the main studio.

You can see games originating in other cities. Also, if
you miss a game there is a chance that you can see it an-
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Speed of sound is about 1,100 feet per second
The sound reaches the microphone before the distant bleachers

other time. Television can be recorded on special tape
and played back.

You hear sounds sooner at home

Suppose a player bats a ball at the stadium. Do you
know that you hear the sound at home before many peo-
ple hear it in the bleachers?

Sound travels in air about 1,100 feet per second. Spec-
tators in the bleachers are hundreds of feet away from
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the batter. It takes a fraction of a second for them to
hear the sound. But even though you may be 10 miles
away, you hear the sound before they do.

The microphone for radio or TV is placed near home
plate. The sound is changed to electrical impulses.
These travel through the air to your set at the speed of
light, which is 186,000 miles per second.

Your set changes the electrical impulses back to sound
vibrations. The loud speaker sends these to your ear.

The sound only travels through air for a short distance
at home. It has to travel a long distance at the stadium.
You can disregard the time the impulse traveled through
all the electronic equipment and through space to your
home. The time is practically instantaneous.

Turning night into day

When you go to a night baseball game you are wit-
nessing a modern miracle. The light is so bright you can
follow the ball and the plays very comfortably. Yet you
are not annoyed by glare. That is because the groups
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EACH FLOODLIGHT IS AIMED
TO LIGHT A CERTAIN PART
OF THE PLAYING FIELD

of floodlights are on poles about 120 feet high. Each
reflector is aimed at a certain spot on the field determined
by illumination engineers. The aiming device is like the
two sights on a rifle.

Notice that the lights are placed so that they do not
shine directly into the players’ eyes. They are never
along base lines, or in a direct line with the pitcher and
catcher. Also observe that the players do not cast any
strong shadows.

The infield is where much fast action occurs. There-
fore it has 1% times the illumination of the outfield. By
using instruments similar to your photography exposure
meter, engineers have determined that the light at a night
baseball game is equal to that of about 4,000 full moons.

Most large baseball parks have over a thousand lamps,
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each 1,500 watts. That means over 1% million watts are
being used! Compare that with your reading lamp,
which is probably 75 watts.

In many parks the lamps operate at a slightly higher
voltage than they were designed for. It has been found
that in this way they give one-third more light. But—
you guessed it—the bulbs burn out faster.

Iron Mike—the pitching machine

Years ago, spring training meant tired arms for pitch-
ers. They had to provide their teammates with an end-
less number of pitches for batting practice. Today, all
big teams save their pitchers’ strength by using some
form of Iron Mike.

This is the nickname given to the different kinds of
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