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Receiver Quarterback Center Control

The main purpose of the quarterback is to consistently 

launch a football to a receiver for a throwing pass or 

running pass. The team went through 3 design iterations.

The center is designed to hold the football at the beginning 

of the play and then immediately pass it to the quarterback. 

The team went through 4 design iterations before finalizing 

the design.

Both the QB and receiver use a swerve drive mechanism to 

allow them to be more agile than a conventional tank drive 

robot.

Table 3. Center Mechanism Bill of Materials

Figure 6. Assembled 

Center Mechanism

The receiver is designed to catch and retain a running or 

throwing pass from the quarterback. The team went 

through 3 design iterations before coming to the finalized 

design.

Figure 4. Assembled 

Quarterback Mechanism

Figure 2. Assembled 

Receiver Mechanism

Figure 1. [A] Receiver Top View    [B] Receiver Isometric View

    [C] Receiver Front View  [D] Receiver Side View
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Figure 3. [A] QB Top View    [B] QB Isometric View

    [C] QB Front View  [D] QB Side View Figure 5. [A] Center Top View    [B] Center Isometric View

    [C] Center Front View  [D] Center Side View

Table 2. QB Mechanism Bill of Materials
Table 1. Receiver Mechanism Bill of Materials

A B

C D
D

A B

C

The final design of the 

center consists of a 

brushless motor to move the 

arm back and forth between 

its desired positions, and a 

servo on top to clamp and 

release the football at its 

different orientations.

The final design of the 

quarterback consists of two 

brushless motors controlling 

flywheels, two stepper motors 

controlling the linear motion of 

the scoop, a stepper motor to 

change the angle of the 

scoop, and a servo motor to 

secure the football.

The final design of the receiver 

consists of three main posts 

that lock into the top plate and 

hold the PVC pipes in between 

them. Atop the PVC pipes are 

shower curtains that act as a 

resistance barrier for the 

football to push through and 

allow for a more confined catch 

of the football.

Figure 8. Swerve Electrical Diagram

To control the complex swerve drive mechanism a fairly 

complicated electrical system is needed.

Figure 7. Swerve Drive Gear Train

To control the additional mechanisms on the center and 

quarterback robots, state machines are used.

Figure 9. Control State Machines
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