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Mechanical Wig-L-Bug

 Use a hand crank as substitute for electric motor

 Hand crank speed ~ 50 RPM

 Gear ratio of 1:100
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Wig-L-Bug Motion
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Wig-L-Bug Motion Analysis
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Holder
Claw

Shaft

Cylinder

Uneven ring



Wig-L-Bug Motion Analysis
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Force on Claw Part 76 N

Stress on Claw Part 0.34 Mpa



Gearbox Design
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 Gears are compact and efficient

 Steel gears are required for 1:100 gear ratio



Gearbox Forces
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Gear Load Calculations

Modified Lewis Calculations



Gear Forces
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 High carbon steel spur gears

 20 degree pressure angle, 20 pitch

 Plain hub (no keyway)



Attaching Gears to Shaft
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Shaft, Gear and Pin

 Designed shaft at the machine shop

 Drill a hole through the gear

 Attach a pin



Polycarbonate
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 Easy to cut

 Easy to glue

 Cheap

 Strong



Crank Handle

 Specifications
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Crank Handle

Handle Installation

• Thread the end of the shaft

• Screw the handle on

Safety Factor 

• Maximum allowable torque = 36 N·m

• Torque designed = 15 N·m

• Safety factor = 2.4
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Gantt Chart
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Conclusion

• Wig-L-Bug Motion Analysis 

• Convert rotational to reciprocating

• Gearbox Design

• Gear

• Shaft

• Case

• Crank Handle

• Installation

• Safety factor
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Questions ?
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