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Problem

• 1 out of 5 People Disabled in U.S. (CDC)

• Lack of Physical Ability to Cast and Reel

• Accessible Fishing, Peter Pauwels

▫ Assisted float trip

 North Platte River

▫ Dock fishing 

 Lake Mary, Rocky Mountain Arsenal

Image source: http://www.accessiblefishing.org/

http://www.accessiblefishing.org/


Casting System Process

• Cock

▫ Hold line

▫ Rotate rod

• Release (Cast)

▫ Forward motion 

▫ Release line out with lure

• Reel

▫ Steady reel in speed

▫ Set hook (hook-ability)



Current Solutions

• UW 2002 Prototype

• Torsional Spring, DC 

Motor, Electric Clutch

• Linear Spring, Line 

Plunger, Stepper Motor

• Linear Springs, Actuator, 

Mechanical Release 

Latch
Image source: Kristi Bilan



Project Goals

• Cost < $1000
• 30 feet ≤ Variable Distance ≤ 80 feet
• Auto-Reel System (Hook-ability)
▫ 2-10 ft/s

• 3/8 oz. Lure
• Weight < 15 lbs (Casting Mechanism)
• Lifetime of Approximately 5 years
• Maximize Safety
▫ Emergency shutoff 
▫ Waterproof

• Battery of Approximately 3 hours
• Product Delivery
▫ May 8th



Design Approach: Design Options

• Spring

▫ Torsional or linear

• Release Mechanism

▫ Electric clutch, mechanical clutch, or solenoid latch

• Apply a Force

▫ DC motor, pneumatic cylinder, or linear actuator



Design Approach: Our Solution Approach

• Linear Actuator

▫ Coupling

 Solenoid Release 

 Quick Release Pin

• Linear Spring

• Solenoid Latch Linear Actuator

Linear Spring

Solenoid Latch
Coupling



Detailed Design: Linear Actuator 

Linear Actuator

Casting Mechanism

12 VDC Battery 
Source

Coupling



Detailed Design: Linear Actuator

• Linear Actuator

▫ Pin and solenoid coupling

▫ Vary amount of force applied

▫ Spring hinge support



Detailed Design: Moment Arm

Casting Mechanism

Moment Arm



Detailed Design: Moment Arm

• Moment Arm

▫ 15° Canter

▫ Rod holder

▫ Swivel “bell” receptacle 

Bell

Rod Holder



Detailed Design: Reel

Casting Mechanism

Reel



Detailed Design: Reel

• Reel

▫ In line with rod

▫ 30° ramp 

▫ Customer designed

▫ Solenoid release
Reel

Pull Solenoid



Detailed Design: Stand

Casting Mechanism

Stand



Detailed Design: Stand

• Frame and Stand

▫ 600 lb. capacity

▫ Steel 

▫ All terrain tires



Detailed Design: Electrical 

• Controller

▫ Waterproof

▫ Joystick



Detailed Design: Electrical 

• Circuit Diagram

▫ Peripheral interface controller

▫ P.I.C



Engineering Testing

• Reel  Speed

▫ Record time & distance

 2 ft/s

• Hook-ability Speed

▫ Measure time & distance

 10 ft/s

• Reel Torque and Power

▫ 𝜏 = 𝑟 x 𝐹

▫ 𝑃 =
𝜏∗2𝜋∗𝑅

33000



Mathematical Models

• Projectile Motion

▫ Required Velocity
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▫ Launch Angle

 𝜃 = cos−1(
𝑣𝑜𝑥
𝑣
)

• Rotational Motion

▫ Angular Velocity

 𝜔 =
𝑣

𝑟

▫ Moment of Inertia

 Solidworks analysis

Image source: http://www.staff.amu.edu.pl/~romangoc/M2-1-projectile-motion.htmlImage source: http://hyperphysics.phy-astr.gsu.edu/hbase/rotq.html



Mathematical Models

• Mechanical Energy

▫ Rotational
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Compliance Testing

• Design Specifications

▫ Variable Distance

 30ft – 65ft Manually

▫ Hook-ability

 Reel In Speed of 7.3 ft/s



Future Recommendations

• Rotation
▫ 360° Pivot

• Circuit Design
▫ Universal Plug

▫ Feedback

• Controller
▫ Joystick, Sip-and-Puff, Neck Controller

▫ Wireless Remote



Conclusions

• Cost
▫ Total cost of materials = $1,576.28 

• Unique Technology
▫ Linear actuator with quick release pin
▫ Variable distance
▫ Hook-ability

• Requirements
▫ Met & not met

• Alternative Applications
▫ Scaled up or scaled down

• Delivery
▫ Working model by May 8th



• Advisors: Dr. Steve Barrett & Mr. Scott Morton

& Peter Pauwels, Accessible Fishing

• The National Science Foundation, Biomedical 
Engineering, Research to Aid Persons with 

Disabilities

• College of Engineering & Applied Science Shop



Questions?



Data

Rotational Energy, Er 4.7 ft∙lb 

Kinetic Energy, Ek 8.9 ft∙lb 

Required Spring Energy, Es 13.63 ft∙lb 

 

Energy Calculations

Mass Moment of Inertia, I 0.14 lb*ft
2
 

Max Angular Velocity, ωmax 6.89 rad/s 

Max Rotational Energy, Er 3.38 ft∙lb 

Min Angular Velocity, ωmin 4.05 rad/s 

Min Rotational Energy, Er 1.39 ft∙lb 

 

Rotational Motion Calculations

Spring constant, k 

58 lbf/ft 

Max Elongation, X 0.34 ft 

Max Spring Force, Fmax 19.8 lbf 

Average Spring Force, Favg 10 lbf 

 

Spring Analysis

Velocity (max) , vmax 49.5 ft/s 

Velocity (min), vmin 29 ft/s 

Launch Angle, θ 42° 

 

Projectile Motion Results


