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The Story of One of “Babe” Ruth’s Home Runs Told in Terms of Science
‘A—The Ball as It Leaves the Pitcher’s Hand, Rotating on Its Horizontal
Axis and Travelling at an Initial Velocity of 150 Feet a Second or

‘Nearly Two Miles & Minute.

B The Centre of Percussion of “Babe” Ruth’s Bat, Swung for One-Twen-
" tieth of a Second with a Force Equivalent to Forty-four Horse-Power,

Meets the Oncoming Ball, Checks Its Course

Waiti

Hands and Sends It Speeding
tirely Different Direction.

C—The Ball Immediately After Its Impact With the Bat, Moving Skyward
at an Angle of Forty-two Degrees and With an Initial
Velocity Estimated at Five Hundred Feet a Second
or Nearly Six Miles a Minute—Faster Than

press Train Travels.

P—Maximum Height Reached by the Ball as a Resuit

of Its Collision With the Bat's
Centre of Percussion, Backed Up
by Mr, zlln!h’s Fcr'!t‘?-o h:‘ ll;loT-
power Energy. L] e t t-
tained Will Be Greater on aCha_.t
Day Than on One When the Air
Is Full of Moisture.

Toward the Catcher’s
at Greatly Increased Velocity

Any Ex-

- —-—--—--------——---’_ - D e e Wmu e

E—Slowed Down

the Friction of the Air, the Force of Gravitation Begins to Overcome the Ball's Initial
Velocity and It g&.ﬂ. Falli

to Earth, Before the Full Effect of the Gravitational Force Is Felt, How
wver, the Ball Has Travelled Far Beyond the Fislders’ Reach and “Bf"." Ruth Has Scored Another Home Rus

By Prof. A. L. Hodges,
The Well-Known Physicist.

AST season *“Babe” Ruth broke all
baseball records by hitting twenty-
nine home runs. And this season

there is every indication that he will beat
his 1919 total by a wide margin. .

What is the secret of Ruth’s ablility to
make home runs with such surprising fre-
guency? s it because he is possessed of

greater strength than his fellow players?
Is it because his vision is keener or his
muscles better co-ordinated?

All these things doubtless have some-
thing to do with it, but the reason for
this phenomenal series of home runs scl
ence finds to be the way Ruth applies to
his work with the bat certain well-known
prineciples of physics and psychology.

“But,” you say, “Ruth is a ball player.
What does he know of physics or psy-
chology 1™

Nothelng, perhaps, but whether con-
sciously or unconsciously Ruth appllies
certain well-.known principles of these two
gciences every time he makes a home run.
Let us consider some of the many inter-
esting sclentifio factors dnvolved in bat-
ting a ball.

i As every follower of baseball knows, &
home run is the knocking of the ball out
©of the reach of opposing players and in
uch a direction and to such e distance as
make its return impossille before th>
runner completes the circuit of the bases.
Viewed as e mechanical prodlem, the hit-
ting of & home run means simply hitting
the bal} with the bat so as to give it great
speed in tfe proper direction. The spe.d
and direction which the bat can te made to
give the ball depend on the degree of tha
curve which the pitcher has imparted to
the ball, the weight of the ball, the weight
of the bat, the elasticity of the ball and
bat, and the angle at which the ball im-
pinges on the bat, -

The speed which a ball t "es on Im-
mediatsly after its collision with the bat
is a little difficult to compute because
neither the bat nor the ball is perfectly
elastic or perfectly non-elastic. To dllus-
trate the difficulty of such a <rmputation
let me explain what happens when per-
fectly elastlc end perfectly non-elastie
bodles come Into collislon.

If two inelastic bodies—say two pleces
of lead—of egual weight and going with
egqual speed, but In opposite directions,
meet squarely in mid-ajr, they will both
stop and fall to the ground, all theln
energy of motion having been turned into
heat. If, however, perfectly elastic bodier
of the same welght golng with the samas
velocity, but in opposite directions, meet
in mid-air, they will bounce back with
the same velocity they had griginally. It
one of these bodles has twice the velocity
of the other, the latter will bounce back

‘giderably, and this fact

H “E'?%-:"-;::E.;:‘:':--_.‘--— ‘!
1] *, - "‘-—:""-::_':_—-_—-"----
S i PSS T T il g WAL

g e e e *1—%
7 g 4 3 2 =

Diagram Showing How the Difficulty of Following the Ball (B) Ih-

~reases as It A

Nearar and Nearer to the Batter's

Eye (A), the Angle at' Which It Is Viewed from
Positions 6 and 7 Being Ten Times as
Great as That from 1 to 2.

were no atmosphere, everything elaa he-
Ing equal, the lighter the ball happened to
be the farther {f would go. The friction of
the air, however, slows the ball up con-
to be takem
into conslderation with several others.

The conclusion which science reachea is
that the heavier the ball is, without in-
creasing its gize or decreasing its elas-
ticity, the farther it will go after being
struck with the bat.

The direction taken by a batted ball is
affected to some extent by the rotation of
the ball as it strikes the bat. 'This factor
is of the greatest importance when the
bat does not strike the ball sguarely.

It is possible for the bat to hit the ball
in such a way that it actually increases the
latter’'s rotation. In other werds, it is per-
fectly possible for the batter to hit the
ball in such a way that it takes on a de-
cided curve. Everybody who plays goif
knows what a common occurrence this is
on the links. A golf ball when struck acci-
dentally off centre will often deseribe the
welrdest imaginable path through the sair,
particularly if it passea through various
air currents,

A bhome run depends to a yery large ex-
tent upon the direction given the batted
ball., The importance of this factor may
be estimated as mnine times that of the
spead given the batted ball By direction
we m¥®an not only the horizonta] angle, but
also the vertical angle at which the ball

leaves the bat. For example, mio matter. g

how hard the ball {s hit, it will never re-
sult in a home run unless it clears the
:pid.mtched arms of the players In the
e
It 13 plain that the direction given
ethe batted bell must depend to a large
extent upon the manner in which the ball
is travelling before it meets the bat. Pro-
vided the ball is given a proper rota-
tion on its horizontal axis by the pitcher,
the kind of curve best sumited to make it
difficult to hit it at the proper vertical
angle is either the down shoot or the up
shoot. On account of the many variable
factorg concerned science believes that any
home run made with either of these curves
is a lucky chance pure and simpia. -
After the ball has been set in motion by
the bat with a certain speed, the distance
it will go depends upon the vertical angle
at which it starts. The most desirable
angle is ona of 42 degrees with the ground,
or about half a risht angle. Other factors
which determine the distance a batted ball
will travel are the speed of the ball, its
sphericity, the smoothness of its surface
and Its lack of rotation. The greater the
speed of the ball the more perfectly
spherical it is, the smoother its surface
and the less rotation with which it travels
the farther it will go. Atmospheriec con-
ns, of course, enter into the problem.
A ball will go farther in a clear air that is
free from moisture. The wind may carry
it bodily for guite a distance or may retard
its progress, . ;
If sclence were asked to make it difficylt

:

hit & home run it would select a day wnedl
the barometer was high, with the air so
heavy with moisture that it would retard
the progress of the batted ball. The

pitcher selected would be one good on very
slow but curvy downshoots. I such a
pitcher were not available, one who had
such great speed that Le couid put eny
kind of a ball over the plate for the
batter would bDe chosen. With this
kind of a pitcher the ball is likely to
be hit behind the plate and unlikely to be
started on its course at the proper angle,
His hitting of a home run could then be
mhade still more difficylt by compelling the
redoubtable * 3abe” to.use a bat either so
heavy that he could not swing it with much
speed, or so light that it would tend to hit
the ball at the wrong horizontal angle,

There is a certain spot on the bat, uso-
ally & few inches from the end, but vary-
ing with different bats, which gcience
knows as the centre of percussion. If the
ball hits the bat exactly on this spot the
greatest effect is produced. All ball play-
ers are aware when the ball hits this spot
on the bat, mot only through the absence
of jar to the arm, but also th & pecul-
far satisfaction which is hard define,
but which is no doubt physical as well as
mental.

“Babe” Ruth’s phenomenal honfe run reoc-
ord is largely due to the fact that, con-
sclously or unconsciously, he has found a
way of producing the collision between
bat and the ball on this centre of per
cussion more freqguently than any other
player.

What is called the centre of percussion
is a principle that enters into the design
not only of baseball bats, but of all things
designed for men to swing. In the ham-
mer, for example, the centre of percussion
should be in the head. If the tool is not
designed so that this centre is propetly
located the hammer is unsatisfactory to
use becsuse it jars and tires the arm too

much. :

The problem of hitting home runs with
the surprising frequency that “Babe” Ruth
does is one more complicated in the mat-
ter of powers of judgment and observa-
tion involved than in mechanical prin-
ciples. Viewed as a mechanical problem,
the home run requires a bat just as heavy
as a playef can use with comfort, the bat
be motion as fast as possible
en ball, and striking the
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To follow the ball as it leaves the pitcher’s
hand is no easy matter, as the sphere is
often travelling at the rate of 150 feet

plains Babe

me Runs
. Interesting Principles of Physics and
Psychology Involved in the 44 Horse- Power

Swing Which Shoots the Ball Skyward
at Six Miles a Minute '

How “Babe” Ruth Grasps ‘His Bat—and What Would Ha if a antic Bat Were Swung Against &
Skyscraper With the Thousands 425 v :

of Horse-Power Which All the
Home Runs Ruth Has Made Last -
Year and This Represent.

-

cient

to
Raise
a
55-Ton
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tive
Half a
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All other things being
equal, the a ball is
thrown the farther it can
be l:.att;od. You can prove
this to your own satisfac-
tion by throwing a ball
against a brick wall. The
faster it travels, the hard-
er it hits the wall and the
farther it will bounce
back. -

Of course, If it is raining
when one of “Babe” Ruth's
long hits 18 made, the
drops of water striking the
ball will bring it to the

long Dbefore it
otherwise would fall. The

heavier, and as it contains

energy dou' “Babe”
Ruth expend in hitting one of his home
tuns? The er involved

The Horse-P Required to%?iftyo!
“n:!be:Rutl:":«

rain also makes the ball
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Home Runs Would Be Suffi-

Ruth in all the home runs he has made
up to date could be collected into a single
force it would be & very enormous thing.
Twenty-nine such runs last season and
more than a score thus far this year—

this would be the equivalent of more than
2,000-horsepower—enough if exertéd ba
hind a gigantic bat to demolish & building
like New York's Metropolitan Tower!
Of course, there are many psych

as well as mechanical factors Involved in
the hitting of the long series of home <uns
which "Babe” Ruth has been : for
two seasons. The batter must be to
“sense” in some manner not yet fully un-
derstood just about what kind of ball the

per cent but in the case of “Bab
Ruth, as his batting record shows, they
must be about 80 cent accurate., As
everybody who ;E-l baseball or ever
watches a game knows, you can’t strike out
and lmmm&.&l:nrm
sel hit & home run unless ball he
8 across the plate unless
interrupted by his. bat.
This, then, is the secret of *Babe”
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