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Progress Since Midpoint
1. Fully installed motor, pump, reservoir, manifold, clutch on bike, screen, 

and control system.

2. All hoses and hydraulic parts installed and no leaks.

3. Installed a chain tensioner and chain guard with no binding.

4. Control system went from nothing to fully operational.

5. Designed pump and motor mounts, chain guard, chain tensioner, a way to 
fix sprocket to back wheel.

6. Got bike to be operational.

7. Built crate for bike shipment.



Hydraulic Circuit Change
Old Circuit

New Circuit Oil Filter

Removed 
Mechanical Pump

Included 2 pressure checks



Pump and Motor Specs



Pump Mount

• Two big iterations, final iteration shown
• Flexible coupler in between 2 plates



Chain Tensioner

Two iterations, three 
different locations



Chain Guard
• Creating an exact shape was an iterative 

process due to weird geometry of the gear box.
• Used a laser cutter to cut cardboard to iterate.



Control System

Current layout of 
our PV500 screen 
which includes the 
accumulator 
pressure, mph, 
motor pressure, 3 
separate modes, 
and the battery 
voltage.



Control System Testing

Starting with the basics from what 
was ordered from IFP, we wired the 
bus bar to a wall adapter for initial 
powerup. Using the basic program 
from Josh Scarbrough, we were able 
to gain a basic understanding of 
how the program worked in order 
to improve and adapt our program.
The inductance sensor had to be 
mounted on the bike to test the 
speedometer.



Switchable Modes

We are able to switch 
between Direct Drive, Boost, 
and Regenerative with the 
flip of a switch. To enter into 
the fill accumulator mode, 
we use the touch screen.



Pneumatics / Clutch

• Clutch allows the rider to switch between coasting and 
regeneration modes.

• Clutch is actuated by a single acting pneumatic cylinder.
• Pneumatic circuit consists of a pressure reservoir, hoses, 

switch, and cylinder.
• Custom shaft adapter and mounting brackets were 

required to connect the motor and clutch.
• Pneumatic circuit 

required                   extensive 
troubleshooting.



Clutch System Specifications

Clutch actuation force 19 lbf

Cylinder pull force (80 psi) 70 lbf

System working pressure 60-80 psi

Cylinder Stroke length 1.5 in

Max Clutch Torque 25 lb-ft

• System was designed to work 
with decreasing air pressure 
over time.

• Threads had to be locked to 
prevent sprocket from 
unscrewing during regeneration.

• Pneumatic actuation allows rider to continue to control bike 
with 2 hands vs manual actuation which requires 1 at all times.

• Clutch requires rear sprocket to be fixed instead of free-
wheeling.



Full CAD Model



Lessons Learned

• Iterations take time
• Good designs usually are not on the first try
• Tool directions are hard to determine in CAD
• Account for lead times to not have an abundance of 

down time
• Leak tight welding is extremely difficult for new welders



Lessons Learned

• Double check your orders for accuracy
• Make a list when you go shopping
• Manufacturing goes faster when you can do it yourself



Back Up Slides













Budget



Cont.

Total: $3,999.44
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