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This report comprises the design of a convertible target platform for a casting manipulation robot. First, 

the robot will be introduced along with why a convertible target is necessary. Design requirements are 

then detailed followed by how the product satisfied those requirements.  

Professor Ross Hatton and the Laboratory for Robotics and applied mechanics is building a casting 

manipulation robot, shown in Figure 1, for the purpose of researching the dynamics and controls 

involved using a tether to manipulate a projectile in flight.  

 

Figure 1. Casting manipulation robot and target 

The robot will operate as follows:  

1. Target coordinates are input into the robot and the desired flight profile selected. 

2. The robot then throws a projectile and feeds out line proportional to its velocity.  

3. Tension is applied to the line causing the projectile to fall once the target position is reached.  

Three different maneuvers will need to be accomplished during the initial testing phase: precision 

targeting without obstacles, precision targeting with the target obstructed, and wrapping the projectile 

around a cylindrical shaft. The implementation of a convertible target platform allows for the robot to 

practice these casting maneuvers with little downtime between target changes. 

To determine the requirements for the project Prof. Hatton was consulted and research was done into 

the current structure on which the robot is mounted. The primary requirements for a successful target 

where determined as follows: 

 Easily adjust for quick position changes 

 Accurately determine the angle of target platform 

 Utilize the current optical breadboard mounting surface 

 Quickly change targets to accommodate different throwing profiles 



To satisfy the above requirements the design was split into 4 separate subsystems: target platform, 

angle adjustment, target mounting, and target conversion. Each subsystem was considered and designs 

where generated to satisfy each. The target platform consists of an aluminum optical breadboard. This 

design allows for quick position and target changes by simply bolting on the desired target in a desired 

location. For angular adjustment a cam lock mechanism has been implemented. The cam lock 

mechanism will allow for the user to quickly rotate the platform by moving a lever. Angle is then be 

determined by reading a 360 degree incremented sticker on the rear of the target. Target support is 

accomplished via a cylindrical cantilever beam attached to the vertical breadboard previously installed 

on the robot. The cantilever beam and cam lock mechanism will also serve to satisfy the target 

conversion subsystem. To convert the target for wrapping maneuvers the cam lock will be removed and 

the platform will easily slide off the cylindrical shaft. The 2 states or the target are shown in Figure 2. 

               

Figure 2. Target platform mounted on cantilever beam (Left). Target platform removed for wrapping maneuvers (Right). 

Testing of the design showed that it satisfied all of the outlined requirements. The user friendly interface 

allows for the target to be quickly changed to precise positions with the ability to move with 3 degrees 

of freedom. Quick configuration allows for the robot to switch between precision targeting and 

wrapping maneuvers without any significant downtime. Furthermore, the versatile design allows for 

future targets to be added without any change in the design. Reduced downtime and easy modification 

allows for more time to be spent doing research. 



Appendix A: Poster Presented at 2014 Engineering Expo (5/16/2014) 

 



Appendix B: Casting manipulation robot project involvement timeline 

Winter 2012: 

 Iterating part existing designs and manufacturing  

Spring 2013: 

 Iterating part existing designs and manufacturing  

 FPGA, controller, and sensor interface research  

Summer 2013: 

 Iterating existing part designs and manufacturing  

 FPGA, controller, and sensor interface research  

 Target platform design and manufacturing 

 Throwing arm knuckle redesign and manufacturing 

Fall 2013: 

 Iterating existing part designs and manufacturing  

 Throwing arm shaft carrier system design and manufacturing 

 Shock-absorbing coupler design 

 Build Simulink control simulations 

Winter 2013: 

 Iterating existing part designs and manufacturing  

 Simulink interactive GUI design research 

 Design and manufacture graphical display monitor mount 

 Manufacture shock-absorbing coupler 

Spring 2014: 

 Laboratory safety coordination  

 Design and manufacture safety cage  

 Simulink interactive GUI design research 

 


