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Abstract 

There is no mobility equipment used inside of a spacecraft yet. Space services company, ASTRAX, is developing a 

few types of Zero G (gravity) Scooters and Space Scooters to improve mobility inside of space hotels and space 

stations. The scooter was born from the demand of the passengers on the zero gravity flights in Japan who wanted to 

fly like a witch or Harry Potter on a broom. ASTRAX has been developing 3 types of zero gravity scooters so far. 

These are very useful manned mobility systems in zero gravity environments using a rather innovative idea. In this 

paper, the concept and design of these 3 types of zero gravity scooters and a new type of space scooter will be 

introduced. 
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1. Introduction 

 

ASTRAX has been providing zero gravity flight services 

in Japan for eight years since 2012. It is popular for each 

customer to realize their dreams in zero gravity (see Fig. 

1). 

 

 
Fig. 1. ASTRAX's zero gravity flight service in 

Japan 

 

There were several requests from customers to become 

wizards in the service. Some people became a zero 

gravity Harry Potter because as women are wizards, men 

are Harry Potter.  (Fig. 2) A comparison of the three 

flying images shows one thing. All of them float for a 

moment, but then they lose their balance and spin around, 

and cannot move well. 

 

 
Fig. 2. Demand for wizard's broomstick flight in zero 

gravity flight 

 

Then, We ASTRAX decided that we had to do something 

about the broomstick. (Fig. 3) We decided to develop 

three test models. However, this project was limited to 

the development of a concept model (no actual functional 

verification was carried out). 

 

And while there is no technical reason for any of them to 

use as a sweeping tool, the fact that all of them are 

designed to meet the needs of customers who want to 
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become wizards make them the right way to go about 

development. 

 

 
Fig. 3. Concept of the zero gravity bamboo sticker 

 

2. Three types of zero gravity scooters 

 

As the first concept, we thought it is necessary to attach 

a bicycle saddle, gyro, main thrusters for forward and 

backward movement, and thrusters for up and down, left 

and right movement to the bamboo propeller to make it 

stable to ride and move in zero gravity. As a result, we 

developed three types of scooters. 

 

2.1 Zero G Scooter with bamboo broom 

 

First, we used a bicycle saddle for the seat. The main 

thruster had a small fan embedded in it. For the thrusters, 

I used the four cooling fans in a desktop PC, two of them 

are used for the up and down movement and the other 

two are used for left and right direction change. Since the 

purpose of this project was to make a concept model, we 

used a globe top toy as a gyroscope. The concept model 

of the completed Zero G bamboo scooter is shown in Fig. 

4. 

 

The image was taken by floating the scooter in a zero 

gravity environment (see left bottom in Fig. 4). 

 

 
Fig. 4. Concept model of a zero gravity scooter made 

of bamboo sticks 

 

2.2 Zero G Scooter with flooring wipers 

 

Next, we made a prototype scooter based on the flooring 

wiper. The chair and gyroscope are the same as the 

scooter with the bamboo broom shown in section 2.1. 

 

By combining the main thrusters (for forward and 

backward movement) and the thrusters for left and right 

directional changes, we were able to reduce the number 

of fans from five on the bamboo blower to four in this 

scooter. This is expected to reduce power consumption 

and mass.  

 

The completed zero gravity scooter with flooring wiper 

is shown in Fig. 5. We did not take pictures during the 

zero gravity flight, due to the fact that we did not have 

time to take a picture. 

 

 
Fig. 5. Concept model of a zero gravity scooter with 

Flooring wiper 

 

 
 

2.3 Zero G Scooters with spray mop 
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Model 3 was created using a spray mop. This one also 

used the same gyro and chair as the two machines 

mentioned above, with a bicycle saddle for sitting and a 

globe top toy as a gyroscope. For the thruster section, the 

number of thrusters was reduced to two by using fans that 

can be oriented vertically and horizontally (see Fig. 6). 

By controlling the direction and speed of these fans, it is 

possible to move forward, backward, up and down, and 

change direction left and right. If we can develop a 

software to control them, the number of fans can be 

reduced, which could lead to further reductions in power 

consumption and weight (although a simple comparison 

cannot be made because of the different fans used).  

 

Fig. 6 shows a photo of the actual airplane floating in a 

zero gravity plane. 

 

 
Fig. 6. Concept model of a zero gravity scooter with 

a spray mop 

 

 

3. Zero gravity scooter with a vacuum cleaner 

 

When I developed the three types of zero gravity scooters 

shown in Section 2 and presented them at the 

International Space Development Conference, the 

Chairman of the Board of Directors of Dyson 

Corporation happened to be the main guest, and the idea 

of using a vacuum cleaner to create them was born. 

 

The idea is that a powerful vacuum cleaner by Dyson 

could convert the power of suction into the power of 

exhalation and provide the thrust of the main thruster. 

Also, by attaching several Dyson hair dryers to the front, 

back, and both sides of the object, it would be possible to 

change direction from up and down, left to right. An 

image of this system is shown in Fig. 7. 

 

 

 
Fig. 7. Concept model of a vacuum cleaner-powered 

zero gravity scooter 

 

 

4. Calculation of output power 

 

For the four types of scooters shown in Section 2 and 3, 

the output power required to actually control the scooter, 

the calculation of the power used, and the battery 

consumption have not yet been calculated. 

 

In the future, it will be necessary to compare the actual 

model with a computer to create a model so that can be 

analyzed numerically and then fed back to the computer 

to determine which model is the best. 

 

Two types of use are considered, one for people and one 

for non-riders (for transporting things) (The specific 

differences in the use of the vehicles are described in 

Section 5). The weight limit in the case of riding and not 

riding, and in the case of transporting things is also 

thought to change depending on the output of the fan. 

 

 

5. Application to the space station and space hotels 

 

The zero gravity scooters were originally created in 

response to the demand from zero gravity customers to 

"fly like a wizard", but inside the spacecraft (long-stay 

spaceships such as space hotels and space stations), the 

possibilities for their use are very diverse. We are still in 

the brainstorming process but we can roughly divide 

them into two categories: those that carry people and 

those that carry things (unmanned). 

 

5.1 Space scooters for transporting people 

 

According to astronauts aboard the International Space 

Station, they use their hands to move around the ship. 

That is, they push against walls and grab handles to 

change their posture and move around. Because of this, 
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they use their hands for movement, they often end up 

holding things between their knees. On the ground, they 

walk with their feet and hold things with their hands, but 

in space, the situation is reversed and it is possible and 

natural for them to walk with their hands and hold things 

with their feet. This may not be a problem for astronauts 

living on the space station. However, in the coming era 

of space travel, this could cause some problems for 

customers staying on the space station or in space hotels. 

 

First of all, using one's hands to move around in the 

spacecraft would mean that, for hygiene reasons, it would 

be better to wear something like gloves (like socks on 

Earth). This is because when we eat, we use the same 

hands we used to move to eat (on earth, it is the same as 

walking and eating barefoot). For this reason, it is 

considered more hygienic to have a mobile thruster 

(vehicle) to avoid touching the walls and handles as much 

as possible. 

 

Also, let's assume that a customer asks you to bring him 

a glass of water for room service. If you use your hands 

to move around, the water bottle or pot would be clutched 

between your legs. That's about as far as it will go in 

space, but an inexperienced space traveler might not feel 

so good if a hotel service person brings water between his 

legs. However, zero gravity scooters like the one I'm 

describing here (I like to call them space scooters when 

used inside a spacecraft) could solve these problems. 

 

Furthermore, if the only thing that matters is transporting 

things, there would be no need for people to ride them, 

and with automatic control technology, such as AI, it 

would be possible to load the scooters with just the cargo 

and carry them unmanned. If this is possible, it could be 

used like a drone equipped with a camera, in addition to 

carrying things. It would be like a space version of 

Amazon's delivery drones on the ground. 

 

The demand for weightlessness will be an important 

factor in the growing size of spacecraft and space hotels, 

whether for people or objects. 

 

 

6. Participation in motor shows 

 

I have presented these three concept models introduced 

in section 2 of this article several times at the 

International Space Development Conference (this is the 

first time I have presented them in a paper), but I chose 

the Tokyo Motor Show 2019 as the place to present them 

to the public. I chose the Tokyo Motor Show 2019 

because it was originally a wizard's broomstick, which is 

a vehicle for people to ride. Although the drivetrain is a 

fan, it uses a motor, and because the motor show craze is 

all about automatic cars, motorcycles that don't collapse, 

and flying cars that move around without spacecraft, I 

found it as a good fit for the space scooters. The reason 

for this is because no one has yet thought of a vehicle that 

could be used to do so, and we thought it would be 

completely new. 

 

However, we were not able to exhibit due to a 

combination of reasons such as, lack of information, the 

availability of the booths were limited and we were not 

allowed to exhibit unless we were a regular attendee, and 

the judges' awareness of private space travel had not kept 

up with the era of private space travel. 

 

In the future, we hope to exhibit these space scooters at 

motor shows and at space-related events such as the 

International Astronautical Congress. 

 

 

7. Joint development with manufacturers 

 

ASTRAX, Inc. and International Space Services, Inc. are 

developing the concept model at this stage, and will 

conduct numerical analysis and prototyping in 

cooperation with aerospace universities and research 

institutes, as well as joint development with car and 

motorcycle manufacturers like Honda, and also work 

with Dyson (vacuum maker) on the drivetrain, DJI (Da-

Jiang Innovations Science and Technology Co., Ltd.: a 

drone maker) on the thrusters and Segway on the 

gyroscope. 

 

We are exploring the possibility of joint development 

with a variety of manufacturers, such as a drone company 

(a manufacturer of drones), a gyroscopic system with a 

Segway and other manufacturers with their own 

elemental technologies, or with Panasonic, which 

developed a vacuum cleaner for cleaning the inside of 

experimental equipment on the International Space 

Station. 

 

In order to maximize the effectiveness of the promotion, 

we have dared to use a cleaning tool as a base for this 

research, but in reality, there is no need to stick to a 

cleaning tool. Some of the prototypes and experiments 

we have conducted so far include water control 

experiments that simulate a weightless environment, zero 

gravity flight experiments using an underwater drone, 

and the use of linear motors. 

 

 

8. Children of the space travel era 

 

ASTRAX has a children's education department called 

ASTRAX KIDS, where we started online courses in 

April 2020. As a summer science project, we asked 

children to think about ideas of a space scooter 
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development. This is a generation of kids who will live 

in an age where they will actually be able to go to space. 

Therefore, I think it's very important for them to start 

thinking realistically about the development of space 

mobility now. Here are some of the ideas that have come 

out of the ASTRAX KIDS' research. (Fig. 8) [22, 23] 

 

 

 

 

 

 

 

 

 

 

 

Fig. 8. Space Scooter ideas by ASTRAX KIDS 

 

 

9. Conclusions 

 

In the future, we intend to further develop the four types 

of scooters introduced in sections 2 and 3 in order to 

explore the new field of in-spacecraft mobility in the 

age of space travel. Moving forward, it may be better to 

realistically develop them away from cleaning 

equipment (such as the type with thrusters on the back 

or belt, or thrusters on the soles of shoes). 

However, we would consider continuing to develop the 

first model (a zero gravity scooter with a bamboo 

broom) because it's more important from a promotional 

point of view than a practical one (because there is 

already a high customer need for it). This is because the 

realization of children's eternal dream of becoming a 

wizard and flying with a broomstick is one of the most 

important roles for the developers.  

 

We hope that this paper will inspire developers and 

companies to develop their own in-spacecraft mobility 

devices and systems. 
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