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Vehicle Design 

Gear system is 7:1

Ability to charge 
accumulator by hand 
pump, pedaling, and 

regen

3 switch electronic 
system that actuates 

solenoids in the 
manifold which 

defines what circuit is 
operating



Changes 
From Last 
Year

• Added 10:1 gear box to rear gear system

• Total ratio changed from 5.7:1 to 7:1

• Redesigned hydraulic circuit to include a hydraulic 

manifold

• Frame has more permanent mounting capability

• Added hand pump to manifold to charge the 

accumulator

• Simplified electrical system

• Added ability to operate without electrical power



New Components Used

Manifold Block                  Gear Box (10:1)



The 
Manifold



Gears



Hydraulic Circuit



Hydraulic Circuit



Electrical Work

• Andrew Clabaugh helped to design a 
safe electrical circuit and ran the wiring 
to the solenoids

• System has less power draw than the 
former design

• Added reverse polarity protection as a 
safety feature



Manufacturing 
Process

• Machined clamps and 

sprockets

• Water jet sprockets

• Machined keyed shafts



Obstacles

• The bike frame was difficult 
to build on/around

• Length of manufacturing 
process with a small team

• Designing frame mounts for 
gear train



Lessons 
Learned 

• Gear box created 
complication and 
unnecessary resistance

• Importance of being 
proficient on CNC machines, 
water jet, and manual mills



Questions?
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