
THROWING ELBOW

COMMON CORE STATE STANDARDS: Force and Motion:  Kindergarten – 12th Grade. Life Science:  4th, 5th, 7th, and High School Grades.           
21st Century Skill, Invention: Kindergarten-12th Grades

BIOMECHANICS

THROWING elbow
Use a lever system made of tongue 

depressors and rubber bands to learn         
about and explore biomechanics.
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1. The tongue depressor with the hole that is about 1 inch from the end is  
 the ulna/radius (forearm bones). The tongue depressor with the hole   
 .5 inch from the end is the humerus (upper arm bone). Label the tongue  
 depressors ulna/radius and humerus. 

2. Using the screw and nut, attach the two tongue depressors together   
 so that the labels are both on the same side of the arm. To do this,  
 push the screw through one hole and then the other. Then screw the   
 nut down. Do not tighten it too much as this will cause too much   
 friction between the two tongue depressors.

- 20 predrilled craft sticks (10 drilled     
 with a hole 1” from the end 10 with           
 a hole drilled .5” from the end)
- 30 small binder clips
- 10 rubber bands
- 10 #4-40 machine screws
- 10 #4-40 machine nuts
- 10 small brown pom balls
- 10 Tackle STEM Broncos stickers 

Putting the Elbow together

Materials List

3. Tie two of the binder clips together with a rubber band so that they are at opposing ends of the band. To tie the   
 rubber band to the first clip, take a small pinch of band and pass it through the silver of the binder clip when they         
 are both together.

 Pull on the loop so that it is large enough for the clip to go through the loop.  

 Pass the clip through the loop then pull the slack out. This will tie the two silver loops together and tie the rubber   
 band to the loops. 

 Repeat with the second binder clip on the other end of the rubber band.
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- Throw the “football” a few times. Measure the distance the ball travels  
 each time and calculate the average distance. Change something about  
 the “arm” (e.g., where the binder clip representing the hand is attached  
 to the ulna/radius tongue depressor), throw the ball a few times, and find  
 the new average.  
- Using similar lever systems and materials to replicate other joint systems
- Use a spring scale to determine how the location of where the rubber  
 band attaches to the tongue depressor affects the resulting force and  
 motion of the lever system.  

Muscles are bundles of fibers that pull along each other, contracting the muscle. Muscles themselves cannot push.  
When the body is doing a motion that is functionally pushing, it is muscles pulling pairs of bones that interact in a 
lever system, creating the resultant extension and “push.”  
All tetrapods have the same basic body plan, but there are differences in exactly where the muscles attach to the 
bones and in the lengths of the bones themselves. Where the muscles attach to the bones in relation to the joints they 
move allow for different trade-offs for example, the trade off between explosive power and range of motion. It is these 
differences that cause such variation in the way land animals move. Biomechanics is the study of these structures 
and their resultant differences in motion.  

Exploration and Extension:

The science behind the activity:

4. This step will connect the muscle (rubber band) to the bones (tongue  
 depressors). First, attach the binder clip to the end of the humerus that  
 is not part of the joint. You can’t open the binder clip the normal way   
 because of the rubber band, so you need to wiggle the tongue depressor  
 into the triangular space of the binder clip until the binder clip opens   
 and attaches to the tongue depressor. Once that is done, attach the   
 second binder clip in the same way to the short end of the ulna/radius.   
 (It can help to start up higher and slide the binder clip down). See the  
 illustration for Step 5.

5. Clip the third binder clip onto the ulna/radius tongue depressor to   
 function as the hand.

6. Place the Tackle STEM sticker on the back of the tongue depressor   
 labeled humerus

7. Place brown pom ball in between the silver loops of the binder clip   
 functioning as the hand. Pull the ulna/radius tongue depressor back.   
 When it is let go the rubber band will cause it to recoil back. The   
 centrifugal force will fling the pom ball free of the binder clip,   
 throwing it like a football.
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