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1.0. Introduction 

We recently held a Science Summer Camp for middle school students, designed to infuse young 

people with increased excitement for STEM (Science, Technology, Engineering, and Math) subjects. 

Our efforts, which received nationally-syndicated news coverage,1 included the invention of a versatile 

water balloon launcher.  This document contains: (1) detailed construction schematics and user 

operation guidelines for our balloon launcher; (2) data and instructions for reproducibly filling water 

balloons to specific volumes and weights, within <1.5% error; and (3) sample data recording sheets 

used by students during the summer camp. 
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2.0. Schematics and Instructions for Building the Launchers 

 
2.1. Launcher Description 

Our launcher can hurl water balloons up to 85 meters.  It has the educational advantage of 

enabling students to systematically change the elastic tube length and thereby measure launch results 

while varying the amplitude.  The launch angle can also be analytically set to any number between 0 

and 90 degrees (relative to the horizon) as Figures 1A-1C illustrate: 

 

Figures 1A-1C. The launch angle can be systematically varied from 0 (1A) to 45 (1B) to 90 degrees (1C).  
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2.2. Parts List 

Table 2. Parts list. 

 
Item(s) Quantity Estimated Price Running 

Total 

 
Boards 

 
  

1. 1, 1' – 2" x 4" board, 92.5" long 2 $2.40 each/$4.80 total $4.80 

2. 2 – 2" x 6" board, 33" long 1 $3.28 (includes item 3) $8.08 
3. 3 – 2" x 6" board, 42" long 1 Price included in line 2 $8.08 
4. 4, 4' – 2" x 2" board, 49" long 2 $6.68 (includes items 4-8) $14.76 
5. 5, 5' – 2" x 2" board, 47" long 2 Price included in line 4 $14.76 
6. 6, 6' – 2" x 2" board, 47" long 2 Price included in line 4 $14.76 
7. 7 – 2" x 2" board, 1.5" long 2 Price included in line 4 $14.76 
8. 8 – 2" x 2" board, 6" long 1 Price included in line 4 $14.76 
9. 9, 9' – 1" x 2" furring strip board, 3" long  2 $0.80 each/$1.60 total $16.36 

 
Screws and Bolts (not labeled in Fig. 1) 

 
  

10. 2.5" fine-thread drywall screws (10) 14 $6.92 total $23.28 
11. 0.25" 20 x 3" hex tap bolts, full thread (11) 2 $0.58 each/$1.15 total $24.43 
12. 0.25" 20 x 2.5" hex tap bolts, full thread (12) 2 $0.52 each/$1.04 total $25.47 
13. 0.25" 20 x 5" hex bolts (13) 4 $0.40 each/$1.60 total $27.07 
14. 0.25" 20 x 3.5" hex bolt (14) 1 $0.24 $27.31 
15. 0.25" 20 x 3" eye bolts (15) 2 $1.18 each/$2.36 total $29.67 

 
Nuts and Washers (not labeled in Fig. 1) 

 
  

16. 0.25" 20 nylon lock nuts (16) 5 $0.12 each/$0.60 total $30.27 
17. 0.25" 20 x 5/16" tee nuts – pronged (17) 4 $3.23 each/$12.92 total $43.19 
18. 0.25" 20 wing nuts (18) 6 $0.59 each/$3.54 total $46.73 
19. 0.25" flat washers (19) 18 $0.11 each/$1.98 total $48.71 
20. Small screws (20) 2 $0.00 $48.71 

 
Other Parts 

 
  

21. Metal plate
2 
(21) 1 $0.00 $48.71 

22. Magnetic angle-finder
3
 (22) 1 $9.86 $58.57 

23. 4" fixed-eye panic snap
4 
(23) 1 $3.99 $62.56 

24. Elastic slingshot tubing
5 (24) 1 $14.31 $76.87 

25. 100 biodegradable water balloons
6
 4 bags $3.99 each/$15.96 total $92.83 

  
 

Total Cost 
 

$92.83 
 

Tools needed: Circular saw, wood glue, drill, 0.25" drill bit, 3/32" drill bit, and two 7/16" wrenches 
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2.3. Construction Diagram 

 

Figure 2 shows a full construction diagram, to which our assembly instructions below will 

regularly refer. 

 

Figure 2. Construction diagram: boards are numbered 1-9, other parts 21-24, and Junctures A-D. 

  

 

2.4. Launcher Construction 

 

1. Cut and prepare Boards 1-9 as described in Table 2 above.   

2. According to Figure 3 below, drill thirteen horizontal 0.25" holes (spaced 5 cm apart), in succession, 

along a central line, into boards 1 and 1'. 

3. Beginning 13 cm from the holes drilled in Step 2, add six additional 0.25" holes, spaced apart in 3.5 

cm increments.  These holes should run in an off-centered horizontal line, about 2.5 cm from the 

edge of the board (Figure 3).  
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Figure 3. Boards 1 and 1'. 

 

 

 

4. Secure Board 2 to Boards 1 and 1' at Junctures A (seen in Figures 2 above and 4A-4B below) using 

three 2.5" fine-thread drywall screws (10) per Juncture (six screws total).  When making this 

connection, position the offset holes referred to in Step 3 (drilled into Boards 1 and 1') so that they’re 

on the same side as Board 2, as can be seen in Figure 2. 

5. Using two 2.5" fine-thread drywall screws (10), secure Board 8 to Board 2 so that Board 8 is facing 

up and is centered (Figure 4A). 

6. Drill a single, centered 0.25" hole through Boards 2 and 8 (Figures 4A-4B). 

 

Figure 4A. Topside view of Board 2, connected to boards 1 and 1' at Junctures A. 

 

 

 

Figure 4B. Underside view of Board 2, connected to boards 1 and 1' at Junctures A. 
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7. Using a 0.25" 20 x 3.5" hex bolt (14), a 0.25" 20 nylon lock nut (16), and a 0.25" flat washer (19), 

secure the 4" fixed-eye panic snap (23) to the hole drilled in Step 6 (Figures 4A-4B). 

8. Using two small screws (20), secure metal plate 21 to Board 2, according to Figures 4A-4B. 

9. According to Figures 2 above and 5-6 below, fasten Board 9 to Board 1 using a 0.25" 20 x 2.5" hex 

tap bolt (12), a 0.25" flat washer (19), and a 0.25" 20 wing nut (18), placed through one of the holes 

drilled in Step 2.  Repeat for Boards 9' and 1'.  (Note: it doesn’t matter which hole is chosen in this 

step, since Boards 9 and 9' are designed to be adjusted.  Just be sure that Boards 9 and 9' are 

equidistantly positioned from the ends of Boards 1 and 1', respectively.) 

10. If desired, label the holes drilled in Step 2 as “120, 110, etc.,” as seen in Figure 5. 

11. According to Figures 2 and 5-6, fasten a 0.25" eye bolt (15) through the hole immediately next to 

Board 9.  Secure 15 using a 0.25" 20 wing nut (18).  Repeat next to Board 9'.  Note that the location 

of the eye bolt can be altered by moving it to a different one of the marked holes in Board 1 (Figure 

5).  This change in position changes the length that the elastic tubing stretches during firing and, 

hence, the projectiles’ exit velocities. 

 

Figure 5. Board 1, connected to Board 9 and affixed to eye bolt 15. 

 

 

 

Figures 6A-6B. Various angles of the assembly depicted in Figure 5. 
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Figure 6C. Additional angle of the assembly depicted in Figure 5. 

 

 

 

12. Drill a 0.25" hole through one end of Boards 4-5, and through the centers of Boards 7. Repeat for 

Boards 4'-5' (Figure 7A). 

13. According to Figure 7A (Juncture B in Figure 2), sandwich one Board 7 between Boards 4 and 5 

using a 0.25" 20 x 5" hex bolt (13), a 0.25" flat washer (19), and a 0.25" 20 nylon lock nut (16).  

Repeat for a second Board 7 and Boards 4'-5'. 

14. According to Figure 7B (Junctures C in Figure 2), drill a 0.25" hole through the remaining end of 

Board 4 and through one end of Board 6.  Repeat for Boards 4' and 6'. 

15. According to Figure 7B, secure Board 4 and 6 using a 0.25" 20 x 3" hex tap bolt (11), a 0.25" flat 

washer (19), and a 0.25" 20 wing nut (18).  Repeat for Boards 4' and 6'. 

 
 
Figures 7A-7B. Sandwich Junctures B [Boards 4, 5, and 7 (7A)] and C [Boards 4 and 6 (7B)].  
 

     

 

16. Drill a 0.25" hole through the top ends of Boards 5-6 (Junctures D, Figures 8A-8B).  Repeat for 

Boards 5'-6'. 
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17. Assemble Junctures D (shown in Figures 2 and 8A-8B) by securing Boards 5-6 to Board 1 using a 

0.25" 20 x 5" hex bolt (13), a 0.25" flat washer (19), and a 0.25" 20 nylon lock nut (16).  (Note: it 

doesn’t matter which hole in 1 is chosen in this step, since Junctures D are designed to be 

adjusted.)  Repeat for Boards 5', 6', and 1'. 

 

Figures 8A-8B. Inner and outer views of Junctures D.  

    

 

18. Secure Board 3 to Boards 5 and 5' using three 2.5" fine-thread drywall screws (10) per side (six 

screws total, Figure 9). 

19. The completed triangular stand assembly should now look like Figure 10 below. 

20. Position the magnetic angle-finder3 (22) onto metal plate 21, according to Figure 11. 

 

 
Figure 9. Attachment of Board 3 to Boards 5 and 5'. 
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