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The Tetrahedron (Tennis) Ball Launcher, is a good project to start 
with before designing adapted physical education equipment 
that will be used by people with disabilities. This guide will cover 
the basics of assembly and recommend next steps for thorough 
testing and improved design considerations. 
 
PART 1a: Preparing - 3D Printed Materials 

The following parts will need to be printed on a 3D Printer. 
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  < $3.50    

 
 
 
 
 

https://drive.google.com/file/d/1HxaAqeqvsaVVwG12agUcIjcwzaCTpC7G/view?usp=sharing
https://drive.google.com/file/d/1HxaAqeqvsaVVwG12agUcIjcwzaCTpC7G/view?usp=sharing
https://drive.google.com/file/d/1HxaAqeqvsaVVwG12agUcIjcwzaCTpC7G/view?usp=sharing
https://cad.onshape.com/documents/6af4544eb7cdad863dc42e21/w/65eb35ddea9522469c07c101/e/693cc7e830c8d4643f466fc3?renderMode=0&uiState=66ec784f3fd4ac303e13d634
https://cad.onshape.com/documents/6af4544eb7cdad863dc42e21/w/65eb35ddea9522469c07c101/e/693cc7e830c8d4643f466fc3?renderMode=0&uiState=66ec784f3fd4ac303e13d634
https://cad.onshape.com/documents/6af4544eb7cdad863dc42e21/w/65eb35ddea9522469c07c101/e/693cc7e830c8d4643f466fc3?renderMode=0&uiState=66ec784f3fd4ac303e13d634
https://drive.google.com/file/d/15WK_NqkhAiFnpEVjOUkDRwJcET-ObkSf/view?usp=sharing
https://drive.google.com/file/d/15WK_NqkhAiFnpEVjOUkDRwJcET-ObkSf/view?usp=sharing
https://cad.onshape.com/documents/6af4544eb7cdad863dc42e21/w/65eb35ddea9522469c07c101/e/21260dc3f3f4a6a2432dc365?renderMode=0&uiState=66ec78f03fd4ac303e13d9e9
https://cad.onshape.com/documents/6af4544eb7cdad863dc42e21/w/65eb35ddea9522469c07c101/e/21260dc3f3f4a6a2432dc365?renderMode=0&uiState=66ec78f03fd4ac303e13d9e9
https://drive.google.com/file/d/1f3cV3uatyMgrQGffovMToJxtlm3LMuVS/view?usp=sharing
https://drive.google.com/file/d/1f3cV3uatyMgrQGffovMToJxtlm3LMuVS/view?usp=sharing
https://cad.onshape.com/documents/6af4544eb7cdad863dc42e21/w/65eb35ddea9522469c07c101/e/0f4637b98611792aecf888a4?renderMode=0&uiState=66ec7aa43fd4ac303e13f7a2
https://cad.onshape.com/documents/6af4544eb7cdad863dc42e21/w/65eb35ddea9522469c07c101/e/0f4637b98611792aecf888a4?renderMode=0&uiState=66ec7aa43fd4ac303e13f7a2
https://drive.google.com/file/d/1_COJJ3oaYOlLXpKvyPBwJelc1Gx83-lm/view?usp=sharing
https://drive.google.com/file/d/1_COJJ3oaYOlLXpKvyPBwJelc1Gx83-lm/view?usp=sharing
https://cad.onshape.com/documents/6af4544eb7cdad863dc42e21/w/65eb35ddea9522469c07c101/e/11e09114837bb3ac855b2274?renderMode=0&uiState=66ec7ac53fd4ac303e13f80b
https://cad.onshape.com/documents/6af4544eb7cdad863dc42e21/w/65eb35ddea9522469c07c101/e/11e09114837bb3ac855b2274?renderMode=0&uiState=66ec7ac53fd4ac303e13f80b
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PART 1b: Preparing - Ordered Material 

The following will need to be purchased for each project. (There will likely be spare material.) 

Latex 
Tubing 

 

Cut into 3, 22” 
lengths Amazon Order Link 

$17  
($3.56) 

1” PVC 
Pipes 

 

Cut 2, 10’ pipes into 
6, 40” lengths Lowes Order Link $17 

Smart 
Servo 

 

Add double Arm 
Servo Horn Smart Servo Order Link $75 

Nylon 
String 

 

Will need 
approximately 4” 

Number-1 Braided Nylon 
Mason Line 

$9 
($.01) 

Mounting 
Screw 

 

Will need 2 
Nylon Plastic Socket 
Head Screw M5 x 0.8 

mm Thread, 20 mm Long 

$18  
($.36) 

 
PART 1c: Preparing – Recommended Tools* 

It is recommended to have the following tools available  

Scissors 

 

For cutting and trimming string 
and latex tubing. Amazon Order Link $3 

Pipe 
Cutter 

 

For safely cutting PVC pipes Amazon Order Link $10 

M5 Tap 

 

Used to create M5 x 0.8 threads 
in 3D printed parts. Amazon Order Link $9 

M5 Tap 
Handle 

 

Provides leverages for M5 Tap Amazon Order Link $9 

4mm 
Allen 

Wrench  

Provides leverage when 
inserting M5 mounting screws. 

McMaster Order Link $2 

* These tools are part of the Smart Servo Marker Space 
 
 
 

https://www.amazon.com/gp/product/B0BCP55HNX/ref=ox_sc_act_title_1?smid=A3OV0VL8CQ900D&th=1
https://www.lowes.com/pd/1-in-dia-x-10-ft-L-450-PSI-PVC-Pipe/3133091
https://form.jotform.com/242305220934144
https://www.amazon.com/T-W-Evans-Cordage-12-500-Number-1/dp/B0058I3T52
https://www.amazon.com/T-W-Evans-Cordage-12-500-Number-1/dp/B0058I3T52
https://www.mcmaster.com/93640A151-93640A163/
https://www.mcmaster.com/93640A151-93640A163/
https://www.mcmaster.com/93640A151-93640A163/
https://www.amazon.com/Amazon-Basics-Multipurpose-Stainless-Scissors/dp/B0CRB1VZ46/
https://www.amazon.com/tubing-cutter-brake-line-cutting/dp/B084ZV5BXP/
https://www.amazon.com/uxcell-Metric-Machine-Titanium-Plating/dp/B07Z9RLFRW/
https://www.amazon.com/uxcell-Wrench-Adjutable-Straight-Tapping/dp/B07SS6W6BF/
https://www.mcmaster.com/7813A46/
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PART 2: Assembling the TBL 
  1. Assemble components. 

 

   2. Thread tube through corner piece. 

    

    3. Fold back ¼” of tubing. 

 
  4. Insert plug. 

 

   5. Fold back tubing. 

 

    6. Pull =ght through corner. 

 
  7. Insert same tubing through cop. 

 

   8. Insert plug. 

 

    9. Fold Back and pull =ght. 

 
  10. Repeat for all three corners. 

 

   11. Add PVC pipe to corner. 

 

    12. Complete side as shown. 

 
  13. Add two more PVC pipes as shown. 

 

   14. Pull together with third corner. 

 

    15. Add PVC pipes and forth corner. 
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PART 3: Preparing and attaching the Smart Servo to the TBL 
 
PART 4a: Guide to leveraging the Human Centered Design process to provide 

Universal access and engagement with the TBL. 
 
 
 
 
 
 
 
 
PART 4b: Guide to applying scientific inquiry to rigorously test and evaluate the base 

TBL apparatus. 
 
 
 
 
 
 
 
 
 
PART 4c: Guide to using skills to improve the safety and performance of the TBL. 
 

  1 

  2   4 

  3   5 

  EMPATHIZE 

  DEFINE   PROTOTYPE 

  IDEATE   TEST 

• Build from NGSS MS Science 
Standards on Energy 

• Learn about Sensors 
• Learn about Servos 
• Some exposure to Python 
• Not reliant on Digital Design 

and Precision Manufacturing 

  1 

  2   4 

  3   5 

• Application of Physical 
Computing, Digital Design 
& Precision Manufacturing 
skills. 

• Stress on divergent/lateral 
thinking, reiteration, and 
continuous testing. 


