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Ben Means Ben Quade Dr. Brian Steward Dr. Saxon Ryan



Problem Statement and 
Objectives
ÅRefine and improve last yearôs design

ÅDesign a fluid powered vehicle that:

ïMinimizes losses due to HSTôs

ïMaximizes top speed

ïTravels 1 mile in at least 30 minutes



Summary of Midway 
Presentation
Å Design Objective

Å Vehicle design
ï Vehicle Design was revised after we tried to assemble the bike from last 

year's plans. Were able to see what did and did not work from last year.

Å Fluid power circuit design
ï See next few pages

Å Selection of hardware
ï Assessed hardware selections from last year and determined the 

additional components we needed.

Å Results and incorporation of analyses (e.g., finite element analysis)
ï Frame extension with 6061 T6 Al 1.75 x 1.75 x 1/8 in. square tube.

Å Developed a model of a human prime mover
ïUsed data from a professional rider and scaled it to 60%

ï Found required tractive effort for the bike

ïDeveloped a model of the bike

ï Human prime mover model for force on the crank

ï Determined gear ratios for optimal performance



Hydraulic Circuit Design 



Normal Drive Mode



Accumulator 
Pressurization Mode



Accumulator Power 
Mode



Regenerative Braking



Gear Box Design
Å Gearbox Only

Å First Gear 9.1:1

Å Second Gear 4.7 : 1

Å Full Output Transmission

Å First 17:1

Å Second 8.6: 1 Then Changed to 6.1:1

Top view Front view Rear Isometric view



Pneumatic circuit design

Pneumatic Circuit Schematic for Drive Gearbox
Å Double acting actuator was used to ensure enough force was applied to move 

the dog gear both directions, instead of relying on a spring.



Electrical Circuit

ω9·тлр aǳƭǘƛǘƻǳŎƘ /ƻƴǘǊƻƭ Yƛǘ
ςControl all valves through the display
ςUsing inductive sensors on rear wheel to 
monitor bike speeds
ςMonitoring real time pump pressure through 
pressure transducer on the manifold



Vehicle Construction
Å Construction was completed by the original proof of working design date
Å Most components were designed and fabricated by the team

Å Reservoir (red circle) was a new design; we had the lab at ISU weld it
Å Frame extension and mounting of pedals was all done by the team
Å Assembled all our own hydraulic tubing
Å Designed and assembled the entire gear box
Å Motor and pump mounts were used from last year's design
Å Wired the whole bike ourselves, even with the little knowledge we had on electronics

Rough prototype of last 
year's design

Wiring and initial chain 
routing

Initial tests using hydraulic 
lines, to ensure circuit works


