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BACKGROUND SYSTEM DESIGN

• Two way bearing system to allow for both forward and lateral stability.

• More permanent and efficient method of connecting both halves of the ball.

• Experimentation with different weight materials and shapes.

• 3D Printing of platform component pieces for a studier end-product.
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PROPOSED SOLUTION

Arduino UNO R3 Processor
This microcontroller was selected

due to its small size, low cost, and

easy programable features. The

board only required one additional

library for the ability to transmit

information via radio frequency.
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Figure 2- Assistance Ramp

Figure 4 – Platform/Shell Configuration

REFERENCES

Why did we choose this project?
Recreational considerations for
handicapped individuals is often
overlooked which consequently leads to a
poorer quality of life in comparison. To
combat this, we focused on a form of
recreation that we are passionate about,
making bowling more accessible to more
people.

What is the Goal?

Even though bowling is one of the

more accommodating sports, we feel

there is still room to help these

individuals feel more involved.

We wanted to create a remote-

controlled bowling ball that a

handicapped or disabled person can

control through the use of a joy-stick.

This will allow for user feedback and

interaction making it a more enjoyable

experience. Although it is understood

that this product would never fully

comply with USBC specifications, we

would like to be as close as possible.
Current solutions?

Feel free to contact us at Matthew.Lueck@mnsu.edu,

and Jacob.otto@mnsu.edu with any questions or comments.

CONTACT INFORMATION

The only current solution for many handicapped bowlers is a 

ball ramp, which takes away most of the users’ interaction 

and often feels rudimentary at best.

In order for the ball to be controllable, we need to heavily

modify the internals of existing equipment. This bowling ball

will contain a servo motor which manipulates a weight block to

promote side to side movement. The user will be able to

control this system wirelessly with a remote and joystick.

Weight System
Our weight system consists of a wooden arm

holding a 14.5 oz steel weight (seen in Figure 3).

This functions as a counterweight which both

stabilizes the platform and is controlled by the

servo motor. The motor is programed for a range

of 30 degrees of movement.

Figure 3 – Servo Motor and Weight

Weight Platform
This platform consists of a

piece of wood 3”x5” with a

cutout for the arm of the

mass system and bearings to

allow it to stay orientated

during operation. All

components of the system

are attached to this platform

and move independently of

the shell as it travels down

the lane.

Radio Transmitters
The radio system in this design consists of two

nRF24L01 shielded radios that allow for

communication up to 360ft which has been verified

in testing. These radios tie together the

communication between the remote controller and

the receiving weight system inside the ball as the

connection is strong enough to penetrate the shell

material. Controller
This controller allows the user two-way direction control of the

weight system inside the bowling ball. Using the joystick, you can

control lateral movement as it travels down the lane.

Power Supply
Power is supplied via a 4x AA battery harness that

delivers current to both the servo and Arduino

UNO R3 via the Vin power pin. These had to be

kept in parallel as to limit the current draw through

the Arduino board, which causes a system reboot.

Core

The core of this bowling has been hollowed out

to facilitate the modification and allow the

implementation of our design. The outer core

maintains a thickness of 1-1 ¼” to allow for

increased durability on impact.

Figure 5 – System Wiring Diagram

Software Code

The controller interprets

the movement of the

joystick and converts this

value into a range for the

servo to use. This data is

sent via radio waves to the

receiver, which processes

it in the ball

microcontroller, then

moves the servo to the

appropriate position.

System Wiring
As seen in Figure 5 to the right, the project is split

into two modules, a controller and a receiver. Each

requires an independent power source and an

antenna to communicate. Each module has a similar

wiring scheme as many of the connections are the

same. For the receiver, the power supply supports

both the board and servo externally to increase

stability of the system.

• nRF24L01+ Radio Transmitter Operational Specifications – Last Minute Engineers 

https://lastminuteengineers.com/nrf24l01-arduino-wireless-communication/

• USBC Official Rulebook Detailing Proper Equipment Specifications

https://bowl.com/rules/usbc-playing-rules

FUTURE DIRECTION
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