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VEHICLE CONSTRUCTION



VEHICLE CONSTRUCTION



VEHICLE CONSTRUCTION

Cutout for Accumulator and 
Reservoir ports

Accumulator mount on Chassis 
shelf

Completed PVC Reservoir and 
mounting position

-10 JIC Bulkhead 
Pump Inlet

-06 JIC Bulkhead 
Manifold/Regen



VEHICLE CONSTRUCTION



VEHICLE TESTING - WELDING
Discontinuity 1 Discontinuity 2Backwall Echo



VEHICLE TESTING - MANUVERABILITY
Ackermann Steering



VEHICLE TESTING 
EFFICIENCY/SPEED
791 [ft] | 0.15 [mi] 8.4 [m/s] | 18.79 [mph]

Motor: 12 Teeth
Wheel: 45 Teeth

Motor: 12 Teeth
Wheel: 30 Teeth

0

200

400

600

800

1000

0

100

200

300

400

500

1065 1560 2687

Di
st

an
ce

 T
ra

ve
le

d 
(ft

)

Ti
m

e 
to

 C
ha

rg
e 

(s
)

Max Pressure (psi)

Distance and Effort

Actual Distance Time to Charge (seconds)



VEHICLE DESIGN REVIEW



TEAM GATR 2024-2025 
HYDRAULICS DESIGN



TEAM GATR 2024-2025
ADVANTAGES & DISADVANTAGES

Advantages Disadvantages

Implemented gearbox Not all gearbox ratios could 
be used

Convenient electronic 
placement

No implementation of CVT

Lightweight No implementation of 
Manifold

Fairly Efficient hydraulic 
circuit

Multiple components 
attached with little foresight

Compact Implementation No use of Pneumatics



MECHANICAL DESIGN

0.513 CIR Motor
12-tooth Sprocket

25” Drive Wheel
30-tooth Sprocket

“Softail” Swing-Arm 
Suspension

(Pneumatic Shock)

Pedal Mounts
Pneumatic 
Electrical 
Housing

20 cc/1.22 CIR 
PumpCustom ManifoldCustom 

Wishbones

Custom 
Steering 
Knuckles

HMI Display 
Mount

PVC 
Reservoir

Electrical Housing

1 Gallon Accumulator

Bike Seat

Steering 
Column

Steering 
Shoe



HYDRAULIC DESIGN

• Added Needle Valve 
to bleed Accumulator

• Default “Kill Switch”
– Failsafe

• Design Approved by 
Team’s Industry 
Mentor Tony Hennum 
and Technical Liaison 
Ernie Parker

8th Iteration Schematic
Updated Schematic w/Manifold

• Replaced SBV11 with 
SVP08

• Removed CV5 

• DCV3 replaced with 
2-way poppet valve

• P5 acts as common 
reservoir return 



REGENERATIVE BRAKING

Vonberg
1906-00 Poppet Type

Check Valve



PNEUMATIC DESIGN

Compressor
Shock

Pneumatic 
Electronics



ELECTRICAL



ELECTRICAL



ELECTRICAL



LESSONS LEARNED
• Technical Lessons:

– Model mounts and fastener locations before manufacturing.
– Use thinner mounting plates to save on weight. 
– Create second sprocket to allow for regen braking with CVT wheel.
– Add Oil level dipstick to easily check oil amount. 
– Use thinner Aluminum plates for the frame instead to help with the vehicle 

weight
– Conduct intermittent weight tests.

• Abstract Lessons:
– Finishing a project without cutting corners takes a lot of dedication and time, 

even if it seems simple from the outside.
– Your first design will probably not be the best option.
– Small mistakes can turn into bigger problems, have contingencies for your 

contingencies.
– Collaborating with others outside of the team can lead to a different 

perspective of your project and problem you're facing.
– When sourcing components ensure vendors understand what you need and 

efficiently communicate with vendors to reduce miscommunication. 
– Do not procrastinate on the small things



PROJECT TRACKING

Concept Design 
Review

Final Design 
Review

Ship Date (April 10th)

Manufacturing & 
Assembly Review

Verification & 
Validation Review

We Are Here

Ship Date 
(April 10th)

Midway Review 
(January 8th)

Spring Break



FUTURE COMPETITORS

Justin Below
Class of ‘28

Jesus Munoz
Class of ‘28

Foster Cave
Class of ‘28



ACKNOWLEDGMENTS



Thank You, Questions?
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