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Abstract
Hovercraft: The Scalloper

My project is about finding ways to improve transportation in more efficient ways. I am interested in 
researching crafts that use clean energy and recycled materials. To solve this problem I decided to 
build a personal hovercraft. I wanted the craft to be electric powered and be able to move and change 
direction. To accomplish this I used leaf blowers and a steering system.

I chose this project because I want to create solutions that will be useful someday. I think that 
designs like mine will solve important problems in the future. I thought it would be fun to experiment 
with movement and transportation.

My results were that I was able to make a successful hovercraft that could change direction. It proved 
to be strong and could hold almost double my weight. It could also travel at speeds up to 3 feet per 
second and glide across smooth surfaces. Further improvements could be made in the future to 
make it more controllable and travel on multiple terrains.



Problem
The problem I’m trying to solve is finding better modes of transportation by using 
alternative forms of energy. Transportation is becoming a source of pollution and it is 
getting harder to travel around. My project is to engineer a one person hovercraft. I 
want to build it because I want to make transportations more healthy for the earth. 
In a past project, I built a prototype hovercraft, but then I thought to myself, I 
should push my design to full size to see if it will work. A hovercraft is a vehicle that 
floats on a cushion of air. It can hover over Swamps, deserts, and water. A hovercraft 
would be a fantastic solution to transportation issues around the world.  



Background Information
● A hovercraft is a vehicle that traps a cushion of air underneath itself. Giant passenger ferries are capable of 

carrying over 400 passengers and 50 cars. A hovercraft can float over water and can carry large loads. 

● Hovercrafts have many uses. Some of the uses are gas prospecting, inshore search and rescue, and 
scientific surveys; and small, one- person recreational craft. 

●  Giving your hovercraft propulsion is necessary. It allows the rider to move the craft on its own and provides 
some directional control. 

● When you power on the blower, it forces air out the holes of the trap and towards the edge of the hovercraft. 
The large volume of moving air is spread out over a relatively thin area. This creates a large amount of lift

● Isaac Newton’s laws help me understand motion.
1. first law of motion: objects remain still unless acted upon by unbalanced forces. We have to reduce friction 

and apply force. 
2. second law of motion: Force = mass times acceleration (F=m x a). The more air shot from the blower the 

greater the force produced. 
3.  third law of motion: When action is exerted in one direction an equal amount of force occurs in the opposite 

direction.



Criteria and Constraints
Criteria

● It has to be able to float
● It has to be able to hold my weight (110 lbs)
● Move forward
● Be able to steer and change direction
● It has to be able to stop

Constraints

● How fast it can go
● how much can it hold
● control
● cost 
● time
● material availability 
● air flow
● size

I will address these constraints by consulting an 
expert vehicle technician. Use leaf blower motors 
to create air flow and control. I will control the 
direction by using the rudders and steering 
system. The blowers and the motors will be the 
most expensive thing to get. I will need to think 
about the air flow in the skirt and control the air 
that the leaf blowers blow into the skirt. 



Materials

1. 4x8 ⅜ plywood
2. 2 x Skil leaf blower (500 cfm) 
3. 2x Ego leaf blower (615 cfm) (170 mph)/ 56 vats
4. Lawn chair
5. 2 x bike cables
6. 2 x 3” 90 degrees pipe fittings
7. Pool raft
8. 1’ of 3” pipe
9. 1’ angle iron 29”

10. Bike handlebars and neck from old from old bike 
11.  12” X 6” 20 gage plate steel 
12. 2 x rolls of flex tape.



Design and Methodology
Deck

1. cut out the center of the raft so 
that just the inflatable walls remain
2.cut out an oval from the piece of 
plywood (34” x 60”)
3. Add a foam padding on top of the 
oval shape plywood so it wont pop 
the raft around it 
4. Cut two holes about 3 inches in 
diameter on the edges of the deck
5. Attach the platform to the raft 
(staple the lip of the raft) then secure 
with flex tape. Make sure edges are 
fully sealed 
6. Mount the two skill leaf blowers to 
the pipe fittings and attach to the 
holes in the deck  
7. Then cut small holes around the 
inner ring of the raft 

Rear

1. Behind the seat, build a mount 
(12” by 6”) from a flat piece of 
steel. Attach mount to a stand 
about 8 inches off the deck.

2. Mount the 2 EGO leaf blowers 
to the mount with zip ties.

3. Using 5 feet of bike brake 
cable per side, attach cable 
from handlebars to the leaf 
blower mount. When 
handlebars turn the mount 
should also rotate.

                        Seating 
1. Cut handle bar attachment 

from small old bike 
2. Take old camp chair and cut 

the legs off 
3. Then use the extra metal to 

connect the handlebars and 
the metal pieces into a 
steering system

4. Attach extra foot pegs
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Procedures
Weight Test- 
Independent variable: the weight (pounds)
Dependent: the distance from the ground 
(centimeters)

1. Start the hovercraft 
2. Measure the distance from the ground (cm) 

no weight (control)
3.  Starting weight 110 lbs 
4. Add a twenty pound weight to the 

hovercraft base; measure distance 
5. Add twenty more pounds to the hovercraft; 

measure distance
6. Increase by 30 pounds; measure distance
7. Continue to add weights until it either 

touches the ground or maxes out at 210 
pounds

8. Measure distance from ground with 
hovercraft deflated.

9. Record results

Speed test 
Independent variable- we are going the distance  (feet 
20, 40, 60)

1. Mark, start area
2. Measure and mark 20 feet
3. Begin from start at area
4. Travel in a strait line 
5. Time in seconds how long it takes for hovercraft 

to each target distance 
6. Repeat distance 3 times each
7. Repeat steps 1-6 for all distances
8. Record results



Testing Results

Weight (lbs) Distance (in)

Control (no 
weight) 
inflated

8.38

110 6.5

130 6.25

150 5.25

180 4

210 3.87  maxed out

deflated 2.25

Weight test
Distance 
(ft)

Trial 1 Trial 2  Trial 3 Trial 4 Average 

20 7.36 5.57 7.24 6.48 6.66
Speed 3 fps

40 11 9.76 10.21 13.31  11.07
Speed 2.8 fps

60 12.55 21.56 13.10 15.56 15.69 
Speed 2.6 fps

Speed test



Graphs

Color Key
Orange - Trial 1
Pink - Trial 2
Blue - Trial 3
Green - Trial 4



Results

The results of the testing shows that the hovercraft was able to float 
and it was able to hold my weight (110 lbs). The hovercraft could move 
forward and it was able to steer and change direction. The only criteria 
we were not able to meet was that we couldn't make it stop. We tested 
the weight and learned that it can hold up to 210 lbs. Then we tested 
the speed by doing a speed test. At a distance of 20, 40, and 60 ft. the 
speed was pretty constant at 3 feet per second. Overall, results proved 
a successful hovercraft.



Conclusion
The problem I was trying to solve is to find more environmentally friendly forms of 
transportation. My idea is to create a hovercraft that can carry a person using air power. 

In a previous build, I made a model of a hovercraft and now I'm making a life sized 
hovercraft. The requirements for my hovercraft are that it needs to hold my weight, hover above 
the ground, move forward, and be able to steer.  One limitation was power. I needed more power 
to get it to float. Another constraint was cost and I wanted to keep the cost down by reusing 
some old objects we already had.

My hovercraft original design was to use a raft as the base. I cut out a deck from a piece of 
plywood in the shape of the raft opening. I included handlebars and a seat in order to drive. 

During the build I discovered I could use an old camp chair for the seat. For the handlebars 
I used an old bike and cut off the handlebars and attached it to the front of the hovercraft. The 
main problem was I didn't have enough power to make the hovercraft hover, and move forward. I 
had to upgrade the two leaf blowers for the deck to higher CFM. I also had to put two stronger 
leaf blowers on the back to make it move forward. This increased the cost of the materials. 

 In the end I was able to complete an exciting build, not only could it hover but it could 
move forward and move left and right. I could improve my design further by finding a way to trap 
more air by adding a second skirt. I am also wondering how I could design a brake system for 
the craft so that it could stop. 
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