
The Speed of Bristlebots!
Discovering Which Kind of Toothbrush is Fastest



Introduction
I am interested in this project because I like Bristlebots and I have fun building them.

According to Wikipedia, a Bristlebot is:

"a simple, rigid-bodied robot where the lower surface is coated in bristles, like a brush or velvet. The mass of bristles are 
oriented so that there is an overall inclination to them away from vertical. This is broadly consistent across the robot body, so 
that it gives a preferred "forward" direction. The robot is driven by vibrating its body. The action of these vibrations thro ugh the 
mass of bristles is to gradually move the robot, in the preferential direction of the bristles."

History of Bristle Bots from Wikipedia:

"Construction of bristlebots became popular in the mid 2000s, as cellphone vibrate motors became available as a low-cost 
item. These form an ideal bristlebot power source as they are both powerful enough and also light enough, even with a 
battery."

This is Wikipedia's explanation of how an effective bristlebot should be built:

"The toothbrush must be selected and possibly trimmed to give a flat contact surface with most bristles aligned in one 

direction. Some new brushes may have very vertical bristles that do not generate much movement, unless trimmed into a 
slope."

I wanted to find out if this was true. I decided to test this statement by racing bristle bots with different toothbrush heads.

I also wanted to find out what shape of toothbrush top is fastest.

Wavy toothbrush head



Question and Hypothesis
What is the effect of different shapes of toothbrush heads on the speed of bristle bots?

I have four different shapes of toothbrush heads, and I think the flat one will be the fastest.
I think this because I believe that since it is flat, it will go more smoothly than the other ones.

My 4 toothbrush heads
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Materials and Variables

Materials:
▪ 4 Different shapes of toothbrush heads
▪ Bristlebot kit with 4 batteries & motors
▪ Tape
▪ Pipe cleaners (for balance)
▪ Race track

Variables:
Independent Variable: Toothbrush heads
Dependent Variable: The speed of the bristlebots
Constants (Controlled variables):

▪ Battery & motor- I used all new ones
▪ Weight- I weighed them and they were all the same weight
▪ Pipe cleaners for balance – I measured them all the same length
▪ Length- I measured and cut themso that they were all the same.



Procedure
1. Cut off different toothbrush heads and measure them so they are all the same exact length.

2. Attach motors and batteries.

3. Measure pipe cleaners and attach them. Use different color pipe cleaners for each one.

4. Label brushes by pipe cleaner colors in lab notebook chart: RB (red/blue), OY (orange/yellow), RO (red/orange) and RP (red/purple)

5. Test the bristle bots to make sure they work.

6. Run the bristle bots one at a time on the track and time them.

7. Repeat #6 until 4 trials each are done.
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Graph of Average Speed
▪ And our winner is..... RB!!!!!!! The jagged 

toothbrush head was fastest.
▪ The flat toothbrush head and the one with 

a tip were the slowest.
▪ The wavy one was 2nd place.

Place winners photo taken by mePhoto of graph taken by me



Discussion and Interpretation of Results
The fastest average speed toothbrush head was RB, the jagged one. It has bristles coming out the bottom, making a jagged 
shape.

There is a big difference between the other contestants. I did not expect this one to be fastest. I expected OY (flat) to be fastest, 
so my hypothesis was completely wrong.

RP (flat with a pointy tip) and OY( flat) were very close. They were both a lot slower than the other 2.

OY liked to dance a lot. It kept changing directions on the track, and so I couldn't time it. We had to help it go straight. We don't 
know if it would have been faster, because it kept changing directions, but it was pretty fast.

It's possible that the battery was getting used up, so one of the bots could have been slower. Because they were all new 
batteries, I don't think this is very likely. There was a little bump in the track where the pieces connected, and some of the bots 
got stuck there. We had to start them over or bump them. This might have affected the times, but barely.

I think my procedure worked well, except for the one bot that would not go straight. I had to measure the pipe cleaners twice to 
be sure they were the same. If I did this experiment again, I might put something on the track to smooth the bump.

I learned that the flatter ones didn't go as well as the jagged ones.

Wikipedia said "The toothbrush must be selected and possibly trimmed to give a flat contact surface with most bristles aligned in 
one direction. Some new brushes may have very vertical bristles that do not generate much movement, unless trimmed into a 
slope."

I found that Wikipedia is wrong because it tuns out that the ones that are jagged went faster, and forward, and the flatter ones
went slower and in different directions.

The winner's bristles



Implications & Applications

• This project is useful because now people will 
know which toothbrush is fastest for making bristle bots-
jagged ones!

• It is also useful to know that jagged surfaces will go 
faster and straighter because they're like tires or shoe 
bottoms.

• If they have a jagged surface, they will go forward a lot 
better than a flat surface.

• So, if you want to race against your classmates, make sure 
your shoes have good traction!
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