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Design and Fabrication of a Shooting Stick for One-Armed Hunter 
 

Overview 
Mr. Zern, a Central Pennsylvania Spinal Cord Injury Support Group member who 
lost functionality in his left arm, faces difficulties stabilizing a rifle and adjusting leg 
height of current marketed shooting sticks. Central PA SCI enlisted our group to 
design and construct a prototype shooting stick with a budget of $1000 funded by 
the National Science Foundation (NSF). The shooting stick must help stabilize a 
rifle at various heights when being operated by a one-armed hunter.  
 

Objectives 
The team aimed to design and build a custom shooting stick that met customer requirements. The 
shooting stick must support and stabilize a rifle, have leg height control near the trigger guard, and be 
securely attached to the forestock without being cumbersome.  
 

Approach 
 Visited Penn State Hershey Rehabilitation Center to gather customer needs from Mr. Zern 

 Benchmarked current marketed shooting sticks, including a Primos bipod, and performed patent 
searches on leg locking systems 

 Target engineering specifications were generated that related to the customer’s needs 

 Concepts that incorporated customer needs and specifications were generated and evaluated with 
a Pugh Concept Scoring table 

 The initially selected concept design was switched to a pin-hole locking mechanism and fully 
modelled on SolidWorks to provide a visualization of the final product and its construction process 

 Finite element, bending, and pull-out calculations were performed for the shooting stick design 

 An aluminium alpha and PVC beta prototype were manufactured to aid in design refinement 

 The prototypes led to the incorporation of a bell crank when locking and unlocking the legs 

 The finalized prototype was tested for noise levels and load bearing capacity, with results that 
matched or exceeded customer requirements 

 

Outcomes 
The unique designed shooting stick meets 
Mr. Zern’s needs and has potential to fill the 
niche market for one-armed hunters: 

 The shooting stick is lightweight and 
rigidly attaches to the forestock in order 
to stabilize the rifle 

 Leg height is controlled with an 
electronic switch near the trigger guard 
that locks or releases the legs with 
actuated pins  

 The prototype was not fully functional, 
but still served as a visual example on 
how this shooting stick design can be 
implemented 


