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Initial Strategy:
The initial plan was to receive the ball on a landing surface angled downwards,
direct it onto a catapult, and automatically propel it to just above the height of the
box (12”), delivering it to the next system. The landing ramp was to be
constructed from a foam board, and the catapult was to be constructed from
Popsicle craft sticks (for the base and lever arm), rubber bands (to secure the
lever arm to the base and provide elastic potential energy), and a plastic spoon (to
catch and propel the ball). To adjust the range of the ball propelled from the
catapult, the launch velocity and angle were considered. A change in angular
momentum imparted to the ball is responsible for the ball’s launch velocity. A Figure 1: Initial Sketch
greater lever arm length will produce a larger torque, providing a larger change in
angular momentum and thus a larger launch velocity. The number of Popsicle (2) Foam boards
sticks inserted between the catapult’s base and lever arm determine the initial o b e
angle of launch. After conducting several trials to test for optimal range, the lever :ﬂ Ductteperoll
arm was determined to be the length of 1 Popsicle stick (6”’), and the initial angle (1) Breadboard
was chosen to be 20 degrees. The primary impediment at this point was designing e o
a method of automatically launching the cannonball. Several ideas were | Figure 3: Expenses b e it gy
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rolling down the ramp. This would trigger the catapult and launch the ball. L e s i e
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However, implementing this method proved to be extremely complicated and | | | |

unrealistic. £ RO T Reneehy ReseaREE T T senseriEiie, % consereninn, TS Figure 4: UNO Board and
Final Strategy: Breadboard Diagram

The final strategy involves the use of an Arduino Starter Kit and dual ramps. The

first ramp acts as the landing platform for the ball. Guides constructed from

Popsicle sticks direct the ball as it moves down the ramp to the center of the

platform. The second ramp is an incline placed opposite to the first and angled

slightly lower than the first, so that the ball drops from the first and is caught in

the space between the ramps. A light sensor (included in the Arduino kit) is

mounted on the landing platform, and the guides direct the ball so that it rolls ove

the sensor. The light sensor triggers the servo motor by returning a value that

indicates that the ball has rolled across it. The servo motor has an extension arm

constructed from Popsicle sticks attached to it. When triggered, the extension CEPAAT orintIn arsonaTie))

swings through an angle of 120 degrees, colliding with the ball and propelling it Figure 5: Excerpt from Source Code

up the incline and over the top of the system. The servo motor and light sensor (Programmed in C) _ _

are mounted underneath the ramp, and connected via a breadboard to an Arduino Figure 6: Final Product

UNO board. The electrical system is powered by a 9-volt battery.
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