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STRATEGY
Every member of the team begins the season by reading the game manual to understand the game and analyze 
game strategies, and we did so this year also. Using a weighted objective table, we analyzed possible point values 
against their respective difficulties, and created the following priority list.

1. Traverse the field
a. Cross the field quickly
b. Avoid getting stuck on fuel or gears
c. Withstand defenses

2. Shoot fuel into the high goal
a. Hold at least 45 pieces of fuel
b. Shoot from the side of a boiler
c. Shoot at least 5 pieces of fuel per second at 80% accuracy

3. Intake fuel from hoppers
a. Be able to open the hopper and collect fuel quickly

4. Intake fuel from the loading station
a. Be able to load fuel quickly

5. Intake fuel from the ground
a. Be able to intake fuel quickly
b. Ensure that fuel doesn't jam the robot

6. Score gears
a. Intake from the loading station
b. Does not require the robot to be perfectly lined up to intake
c. Do not lose gears when driving around

7. Climb
a. Line up and climb in under 10 seconds
b. Do not interfere with fuel holding capacity
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DESIGN DECISIONS

As driving is always a top priority, choosing a suitable drivetrain is crucial. Since the field is flat and fuel or gears 
are the only thing we might get stuck on, we made our decisions with that in mind. Major pros and cons brought 
up are outlined below, with our final decision bolded.

DRIVETRAIN

W HEEL SIZE

Any other drivetrain:

- Higher maneuverability/ omni-directional 
movement

- No pushing power (mecanum, omni)
- Very complicated (swerve, hybrid drives)
- Expensive (swerve, hybrid drives)
- Heavy (mecanum, swerve, hybrid drives)
- Have not done before (omni, swerve, hybrid 

drives)
- Faster to line up

West Coast Drive:

- Balance of pushing power and agility
- Experience with it - easy to implement
- Many COTS options 
- Lower maneuverability 

4" Wheels:

- Have used before 
- More space between base and ground - 

less likely to scrape ground
- Less space above frame for mechanisms

3.5" Wheels:

- Less likely to get stuck on gears/ fuel
- Lower center of gravity
- No reason to be higher than necessary
- Base just barely high enough to clear 

gearboxes
- More space above frame for mechanisms
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W HEEL DRIVE

4 Wheel Drive:

- Lighter 
- Would not turn as smoothly
- Won't rock

GEARBOXES

Single Speed Gearboxes:

- Smaller and lighter
- Don't require pneumatics - less complex
- Would have to compromise with a middle 

speed  

Double Speed Gearboxes:

- Faster cycles
- Able to withstand more defense 
- Would not have to compromise with a 

middle speed
- Require pneumatics - more complex

BASE AREA

Taller and smaller base area:

- Release point for fuel would be higher 
- Required more lining up to hopper
- Less weight used by base
- Required more lining up to loading 

stations, especially for gears

6 Wheel Drive:

- More agile, turns more smoothly
- Can still drive with one broken chain
- Robot would rock slightly 

Short and larger base area:

- Can intake balls more easily
- Fuel from loading station can go in 

the top
- Can accommodate 3 flywheels 
- More weight used by base 
- Easier to line up with hopper and 

loading stations
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DRIVETRAIN

CHASSIS

Our robot incorporates the following : 

- A six-wheel West Coast Drive
- 3.5" VEXpro Colson wheels
- 1/16" center dropped wheels
- West Coast Products 2 CIM Flipped 

Gearbox geared to 4.19:1 and 8.13:1, 
resulting in adjusted speeds of 8.11 (low 
gear) and 15.73 (high gear) fps 

Our chassis design includes these 
components:

- A 33" x 29" frame perimeter
- A waterjetted 1/8" aluminum 

baseplate
- 2x1 Versachassis tumbling
- An emphasis on withstanding 

defense and leaving easy mounting 
points while remaining at a 
manageable weight

SUPERSTRUCTURE
Our superstructure includes:

- 2x1 Versachassis tubing on the 
intake/ climber superstructure

- 2x2 Versachassis angle on the gears 
superstructure

- 1x1 80-20 extrusion on the climber 
superstructure

- 1x1 Versachassis tubing for 
superstructure supports

- A design that allows the robot to 
move around parts easily while 
remaining sturdy
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CLIMBER

INTAKE

 

Our intake is made with:

- 5:1 Versaplanetary with a 775pro
- 1.5? OD soft rubber tubing over  1? hex OD 0.5? hex 

ID tubing
- A design to intake fuel quickly and easily, even while 

driving

FLYW HEEL
Our flywheel implements:

- Feeder: 10:1 Versaplanetary with a 775pro
- Flywheel: 3:1 reduction from a 775pro 

(4:1Versaplanetary and an external gear up of 3:4)
- 3 rows of 2.875? diameter Banebot wheels (50A 

durometer) feed to 
- 4 Banebot wheels per flywheel (30A and 40A 

durometers)
- A design to quickly and accurately shoot fuel 

without jamming

Our climber is built with: 

- A 2.5" OD spool using the "hook" part of the 
velcro

- A miniCIM with a 56:1 reduction 
- VEXpro plastic clamping bearing blocks for easy 

gear alignment
- A design that makes it easy to line up and climbs 

in less than 5 seconds. 
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GEARS MECHANISM
 
Our gears mechanism has:

- Actuated on 1? stroke 0.75? bore pistons
- Made of 1/4? and 1/8? polycarbonate
- A design to quickly and accurately receive and 

deploy gears
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We use an NVIDIA Jetson 
Board to communicate with 

the robot

SPONSORS

NASA helped us machine 
and fabricate some parts of 

our robot, as well as 
providing us with our lab

Applied Welding 
Technology helped us weld 

our robot

World Metal Finishing 
powdercoated our robot to 
the beautiful blue that it is 

today

Our mentor, Steve Weiss, 
helped us with robot design 

and gave us access to his 
amazing machine shop

Cooler Master gave us a rad 
computer setup, where 

most of our CAD was done 
this year

Appl ied
W elding
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