
Walking Robot:
 Out of Mostly Recycled Materials



Why I chose this area of science

I chose this because I have done a lot of science experiments 
and needed a break so I chose the walking robot.



Problem 

How can I build a functional walking robot out of mostly 
recycled materials?

● The current problem is the motor is not strong and can not move the 
robot. The pulley was changed and the moter was fixed. The robot 
still cannot walk.  The problem is that the pulleys need to be rebuilt 
with different materials. 



The Hypothesis (or prediction)

I think I will be able to build a robot that 
can walk 1 foot or longer using mostly 
cardboard, straws and rubber bands if I 
have an electric motor and build the 
gears with flexible materials.



Research
Source #1

A Walking 
Robot Made
Out of 
Cardboard 

Engineering ideas & robots.  Type 1 walking robot                    

     The reason I read this article is because I wanted a 
cool engineering project to make.  I saw that the steps 
were easy as long as you have the right tools.  The tools I 
needed were a motor, a hot glue gun, a meter stick, 
paint, straws, cardboard and creativity.   I also wanted to 
see the transformation of something recycled into 
something cool.                                                                                                          

                                                                                                            

                                                                                                             

                                                                                                             

                                                                                                             

                                                                                                            

ttps://interestingengineering.com/video/a-walking-robot-made-out-of-cardboard

https://interestingengineering.com/video/a-walking-robot-made-out-of-cardboard


Research
Source #2 

Benefits of
DC Motors
and Why 
They are
Great

I learned that  a good reason to use dc motors during robotics is because it 
offers a below and above rating of speed. You control the motor through the 
supply voltage. It’s free from radioactive energy  nd offers electric energy 
instead.  It's very strong and can withstand heavy loads with lots of speed.  The 
only problem is that that they are very expensive but the do prove to be a great 
motor for small robots.

     

https://www.automate.org/blogs/benefits-of-dc-motors-and-why-they-re-great-for-robotics

https://www.automate.org/blogs/benefits-of-dc-motors-and-why-they-re-great-for-robotics


Research
Source #3 

Maker
Workshop
Walking 
Robot

With the help of a simple motor and some cardboard making a 
robot is quite easy.

 You can start by cutting two pieces of cardboard that is your 
preferred color. 

Then poke small holes big enough for a straw to fit through. 
Then use a glue gun to glue the corners together to make a 
rectangle. after make two large circles two medium and two 
small. Then poke another hole through the middle of all the 
circles. 

Book by Dr. Alison Buxton



Design 
Prototype 1



Testing Procedure  
I will first test my dc motor to make sure it works. 

After building my robot I will connect the motor to the pulley to make sure it 
works. 

If it does not work, I will keep retesting and remodeling until my robot is able 
to walk.



Model/Prototype 1 
1. Make robots body, two sides and top and bottom and glue together.

2.Poke three holes in each side and put a small straw inside.

3.Make the gears for the pulley system.

4.Make the first pulley.

5.Make the second and third pulley.

6.Add a rubber band to each pulley and put them in the robots body.

7.Test the dc motor. 

8.Connect the dc motor to the robots pulley system.

9.Make the legs and feet and glue together.

10.Attach the legs to the robot.



Model/Prototype 1 
11. Decorate the robot by adding a head and paint of your choice.

12.Glue in the battery pack to the bottom of the robot.

13.Turn on the battery pack to start the motor, if the pulleys are working right, the robot will 
move/walk.

Materials I used

Cardboard/rubber bands/1 plastic pulley /dc motor/battery pack 

Straws /hot glue gun/paint/googly eyes/scissors/wooden 

Skewers/and a knife 



Building My Robot



Testing Observations 
The motor was not strong enough to 
make the robot walk. I tried a different 
pulley. It still did not work.



Testing Observations 
I made another change to my robot. I 
changed the rubber band in the center. It 
works better, but my robot is still not 
walking. I need to make one more round of 
changes. I am going to redo all three of the 
pulleys and change all of the rubber bands.



Prototype Evaluation 
If the redesigned  model is made with a stronger motor and different pulleys

Then the pulley systems may actually do their function and make the robot 
walk.  

This video shows my working motor, but my pulley systems are still connected 
properly. 

https://www.youtube.com/watch?v=vuYjOD3sDOU

https://www.youtube.com/watch?v=vuYjOD3sDOU


Redesign 1

For the redesign I am going to be fixing the pulleys by getting thinner and 
tighter rubber bands. I am also going to use straws to hold the skewers so that 
the skewers can move the pulley system. I won’t put glue in the wrong places. I 
want my robot to walk.  I will also redo the robots body and pulley wheels with 
thinner cardboard.



My Robot Data
. Motor 1 

Pulley 1
Orange
Regular Sized 
Rubber Bands

Motor 2
Pulley 2
Black
Regular Sized 
Rubber Bands

Motor 2
Pulley 2 - Black
Thinner/Smaller
Rubberbands

Motor 2
Pulley 2 - Black
Thinner Rubber Bands
Remodeled Pulley System 
Remodeled Body.

Test 1 The motor worked but did not 
spin the rubber band on the 
pulley system.

The motor was stronger and was 
able to spin the rubber band in the 
pulley systems.

This change made the pulley system 
work better but the new rubber band 
was not tight enough. It flew off 
almost immediately.

This change took forever. 
The rubber bands worked 
well but two of the cardboard 
pulleys were too big and the 
two little pulley wheels fell 
apart.

Test 2 The rubber band starting 
spinning, but only for one 
wheel in the pulley system.

The middle wheel of the pulley 
systems moved with the motor, but 
not other ones.

The middle wheel moved very fast 
but the pulley and the pulley system 
did not stay connected.

We replaced the little pulley 
wheels with plastic pulleys. 
The big pulley wheels were 
still a problem.

Test 3 The rubber band 
disconnected from the pulley 
system and the orange  
pulley..

The rubber band disconnected from 
the pulley systems and the black 
motor.

The middle wheel moved very fast 
again but the pulley and the pulley 
system did not stay connected.

We replaced the two big 
cardboard pulleys with 
plastic pulleys. The pulley 
system finally worked.



Redesign  2

Replace legs with wheels like a wheelchair.



My Robot Data Arthur 
(My Robot)

Test 1 Test 2 Test 3

Test with 3.5 
inch incline

80 inches 101 inches 114 inches



ABSTRACT 

I learned how to use dc motors and the correct way to use pulleys in a robot. The dc motor 
was small and fit well in my robot, but the battery pack does add a  bit of weight to it. This 
created drag with the robots body.  It was able to move when the battery pack was on the 
side, but when it was installed in the robot it made the robot too heavy to move. The dc motor 
stopped working because it wasn’t strong enough to handle to weight of the battery pack. The 
dc motor would turn on but you have to push the pulleys to get it started. The pulley system 
didn’t work long enough to move and didn’t start at all with the legs on.

I also learned from this project to never give up and keep trying when it comes to engineering. 
When one design doesn't work, try a redesign.   If that one doesn’t work remodel. I remodeled 
my robot four times. I rebuilt it completely too. I made it simpler and relied on the vibrations 
of the motor to make my robot move. I also changed the legs to wheels. My final robot, 
Arthur, still had many flaws but in the end he worked with the help of the motor, wheels, 
pulleys, and a small ramp.  The ramp was 3 and a half inches.                                                                                                                                                                               

                                                                                                                                                                                                                                                   

                                                                                                                                                                                                                                                  

                                                                                                                                                                                                                                                         

                                                                                                                                                                                                         

                                       



Arthur's Many Tests

Here is a video of a compilation of Arthur’s (my final robot) tests.

https://www.youtube.com/watch?v=0ORsr8bUtsQ

