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What is Spin Rate
❑ Spin

rate is the rate of spin on a
baseball after it is released.

❑ Spin

rate is measured in RPM,
revolutions per minute.

❑ Bauer

units are spin rate (RPM) /
velocity (MPH). This is a newer way
to compare spin rate at different
velocities.

❑ Spin

rate has become another way to
judge the effectiveness of a pitcher.

Making the Ball Have More Spin
Rate
❑

The

amount of spin on the ball
can lead to a smaller or larger
amount of movement.
More spin on the ball generates
more rpm making more
movement on the ball.

❑

But, eventually additional rpm
can cause the ball to have a lack
of movement.

❑

Forces Acting on a Baseball
❑Drag

is the force that slows
down the baseball as it moves
towards the plate.

❑Gravity

is the force that
makes the ball drop.

❑Magnus

force is a force that is
perpendicular to the motion of
the ball in the direction of the
spin. It can work against
gravity.

Research Question
❑

How does spin rate affect the movement of a
baseball?

Control – The same ball was used throughout. The
starting point to swing the ball and the starting
position of the ball was kept the same.

❑

Independent Variable- The ball hanging from
the string was swung like a pendulum. There
were five different amounts of time the string was
twisted to produce spin (10, 20, 30, 40, 50). The ball
was turned these amounts of time in both a
clockwise and a counterclockwise direction. It was
also swung without putting spin on the ball.

❑

❑Dependent

Variable- The dependent variable
will be the distance the baseball moves left or
right.

Hypothesis
If the baseball is spun
30 times then it will have
the most movement.

❑

Increasing spin rate on the
baseball makes the ball have
more movement, but
eventually added spin rate
can decrease the ball’s
movement.

❑

Materials
❑

1 baseball

❑

1 Drill

❑1.5meter

by 1.5meter cardboard.

❑1

eye hook.

❑2

meters of rope.

❑One

black and one red sharpie.

❑1

ruler

❑1

tape measurer.

❑Map

markers

Procedure 1
1.

A hole was drilled into the deck and an
eyehook attached. A string was tied to the
eyehook.

2.

Next the ball was hung from a string
allowing the ball to swing like a
pendulum.

3.

Underneath the baseball, a grid
with 2.54cm squares was placed
to judge how far right or left
the ball moved when the pendulum was
swung.

4.

The ball was swung 25 times without
turning the string at all. Each time, the
ball's movement was marked on the grid.

Procedure 2
5.

6.

The process was repeated, but

the string attached to the baseball
was turned 10, 20, 30, 40,and 50
times with 25 trials done for each
amount, and a set of trials was
completed in both a
clockwise and a counterclockwise
direction for a total of 275 trials.

For each set of trials, the data was
averaged to see how the spin rate
affected the baseball’s movement.

❑

The chart shows the distance the ball traveled left or right in inches and
centimeters from the midline.

❑

All the numbers were negative, showing movement to the left, due to
the clockwise spins.

Observations
❑

A total of 275 trials were
conducted (11 sets of 25).

❑

The ball was released at
the same spot for every
trial.

❑

Red lines were drawn on
the ball to make it easier
to see where it went.

❑

Slow motion videos were
taken to track the
movement of the ball.

❑

The chart shows the averages in inches and centimeters for each set of trials to
compare them.

❑

50 Spins Clockwise had the greatest amount of movement with - 8.47725 cm to the
left. 50 Spins Counterclockwise was second moving 6.9469 cm to the right.

Scatter Plot ( Control/Graph1)
❑

In the scatter plot (graph 1), the
trials for the control show that the
distances are similar in location;
but there was an outlier at around
five centimeters to the left.

❑

Therefore, 25 trials were
used to help average out the
outliers and to make the
data more accurate.

Averages Graph( Graph 2)
❑ In

graph 2 it shows that a
greater number of spins led
to a further distance
travelled.

❑

The distance went up
consistently as the amount
of spins increased in a
counterclockwise direction;
but in the clockwise
direction, the trials for 20,
30, and 40 spins were close
together, going upward
each time or staying close
together.

❑How

Conclusion

does spin rate affect the movement of a baseball?

❑The

greatest amount of movement occurred when the baseball was spun 50 times
clockwise resulting in an average of 8.47725 cm movement left from the midline. The
second most movement occurred when the ball was spun 50 times counterclockwise
making the ball move 6.946 cm right from the midline. The control trial averaged
1.40335 cm to the right of the midline.

❑The

hypothesis was if the baseball is spun 30 times then it will have the most
movement. Based on research, increasing spin rate on the baseball makes the ball have
more movement; but eventually added spin rate can decrease the ball’s movement.

❑My

data doesn’t support the hypothesis. The hypothesis stated that the best amount
would be thirty, due to the counter effect that occurs as spin rate increases on a
baseball. One possible explanation is that the baseball baseball didn’t get spun enough
times to generate enough magnus force.

Conclusion Continued
❑

The original plan was to conduct trials at 20, 40, 60, 80, and
100 spins, but at 60 spins the rope started to bunch up
from all the spins and the ball started to bounce, which
would make the data invalid. To prevent this, the trials were
done using 10, 20, 30, 40 and 50 spins. This may be the
reason that the countereffect of the magnus force was not
shown in the data.

❑ The information that was gained from the experiment was that

more spin on the baseball, led to more movement on the ball.
If the ball was spun clockwise, the ball went left. When the
ball was rotated counterclockwise, it went right.

❑

This information can lead to a change in the way pitchers
train. Instead of trying to get a higher velocity on pitches, the
goal would be trying to get a higher spin rate.

❑ Future experiments could be to try a new way of

conducting
the experiment so that it could be examined using a higher
number of rpms. Also, experiments could be done to judge up
and down movement of the baseball.
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