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Chassis & Drivetrain – 

Joseph Sznaza 
- The chassis is constructed 

using 1”x2” (0.1” thickness) 

aluminum extrusion. All joints 

of the main chassis structure 

are welded together, including 

bumper supports. The whole 

chassis is anodized black to 

give it a better surface finish, 

as well as more visual appeal.  

- The drivetrain is driven using 

two 3NEO ball shifters. The 

two main drive gearboxes 

drive six 4” diameter 1” thick AndyMark performance 

hubs using a custom modeled wedgetop tread. For the 

power transfer to each wheel, the middle wheel is 

driven directly from the gearbox, while the side wheels 

are driven off two #25 sprockets in the ball shifter 

gearbox, travelling to a #25 sprocket on either side. This 

then drives a thunderhex axle through the side bearing 

block, which can be tensioned using WCP cams, which 

turns the drive wheels. Each outside wheel is held on to 

its shaft using a flanged socket head bolt at the end, 

and the sprocket on the inside of the chassis is held on 

using two retaining clips. 

Bumpers 
- The bumpers are mounted to the chassis using 90 degree brackets onto the bumper supports. 

The 90 degree brackets are screwed to the bumpers with wood screws and mounted to the 

chassis through rivet studs. On the bumper support is a rivet stud, which mounts to the chassis 

by placing a locknut over the bumper support bracket.  

 

Above: Master view of drvietrain 

Below: Bottom view of Belly Pan and side axle 



v 
 

Electronics – Joseph Sznaza 
- The electronics panel consists of all the main 

FRC electronics and base pneumatic 

components. It consists of an 1/8” aluminum 

sheet that is machined on a waterjet, and the 

holes on the pan are tapped to accept all of 

the electronic and pneumatic components. 

The heart of the system is the PDP in the 

middle of the robot 

in between the two 

drive gearboxes. 

Mounted above that 

on a separate 

platform is the 

RoboRio and VRM. 

The RoboRio is 

mounted from below 

using 4 countersunk 

screws to minimize 

space between the 

platform and the top 

of the PDP, making 

space for the 

collection systems. On either side of the 

PDP panel are the 6 SPARK MAX motor 

controllers used for the 6 drive NEOs. The 

motor controllers are mounted through 

Velcro onto angled polycarbonate plates. 

Directly in front of the PDP is the battery, 

which is held in place using a laser cut 0.75” 

thick Delrin plate. On the right side of the 

battery is the circuit breaker, PCM, 

compressor and solenoid base mount. 

On the opposite side, there is the 

remaining 10 talons that control the 

rest of the motors on the robot 

(stacked in 2s), and the radio 

enclosure, which is 3d printed. The 

bellypan sheet also features cutouts for 

the bottom NEOs in the drivetrain 

gearboxes, due to interference. 
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Rock Manipulators – Kris Riordan 
- After deciding to split the task of Rock manipulation and Ore 

manipulation between two sets of mechanisms, my initial ideas for 

a collection and scoring system had to change to adapt to the 

situation. This proved beneficial, as there was no longer a need to 

design a system that would accommodate two different sized 

game pieces. Using the bumper cutout to facilitate the collection of 

Rocks (as they were larger) I created a top roller collection utilizing 

urethane belts to gain traction on the balls to roll them within the 

conveyor system. This collection pivots via a chain and sprocket 

system that also runs on the axle that is driven by a timing belt 

system. The roller on this axle allows the rest of the collection and 

the tower conveyor to be driven by a connected system of more 

urethane belts that moves the ball to the shooter. Once the ball is 

fed under the top rollers it hits the tubing and polycarbonate plate 

behind the bumper cutout. The ball is then rolled by the belts against 

the backplate to where a Colson driven by a 775pro motor on a 

pulley reduction acts as a flywheel. This accelerates the rocks by 

rolling them against the hood until it releases them at about a 35 

degree angle.  

Ore Manipulators – Trent Berrien 
- The collection for the Ore is an over the bumper roller style intake. 

The rollers are driven by a 775 on a 10:1, and the piviot is driven by a 

775 on a 30:1. The same 775 that runns the intake rollers powers the 

rollers the ore gets feed into to bring it to the shooter. The shooter is 

fixed at a 70 angle relative to the frame to allow the robot to shoot 

both Ore and Rocks form the same position. The hood is fixed at a 35 

degree angle to easily shoot in the high goal when set a small 

distance from the alliance zone tape. It is belt driven by 2 755's on a 

4:1 ratio. 

  

Right: Rock 

collection, 

serializer and 

shooter hood. 

Below: Ore 

collection 

(folded up), 

serializer and 

turret. 
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Descender – Joseph Sznaza 
- The descender is the subsystem 

designed specifically for the 

endgame task of descending the 

pole. The system consists of a 

superstructure mounted to the 

chassis, and a half inch carbon 

fiber arm. The arm would be 

machined by using a waterjet. The 

superstructure is mounted 

directly to the chassis frame using a combination of ¼-20 bolts and 

¼” rivets. 

- The system latches on to the endgame pole by rotating out at the 

end of the match, and having the robot drive sideways until the 

pole is sandwiched between four 1.625” diameter Colson Performa 

wheels (two on each side). The rotation is accomplished through a 

243:1 gear reduction (81:1 two stage versaplanetary and 3:1 simple 

reduction on both axles) using a single BAG motor. The system then 

drives down the pole through a 50:1 reduction on a BAG being 

transferred through various chain runs to the first set of Colsons. 

The weight of the robot helps the system clamp either side of the endgame pole, which makes it easier to 

descend. The system accomplishes all of this while only being run on two high-strength (Grade 5) titanium 

axles. The top axle transfers the motion of driving through two 60t bearing bore gears, which allows the 

driving to be run independently of the rotation. The rotation is run through the bottom axle, which runs 

off the first versaplanetary and then through the gear reduction. The top gears are held in place using 

shaft collars on either side, and the bottom gears are held in place using retaining rings. 


