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CAD 

The main feature of the
Bear Boots are the use of

electromagnets and
removable soles using
straps. Electromagnets
will be used along with

3D printed parts to create
a boot that has the ability
to have magnets switch
on and off to allow for

movement on a magnetic
surface
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Design Features

Teacher

Design Mechanics
The boots are comprised of 2
electromagnets and a small

stack of regular magnets. The
magnets are powered by a 12v

battery wired to a relay shield on
an Arduino. The Arduino powers
the touch sensor to activate the

magnets.
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About Us
Feel free to contact our team with any

questions!
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Description
This simplistic boot sole design
is a versatile yet pragmatic
design in the way that it, as a
singular design component, can
be added to current boots in
two ways- either as an add on,
or inserted into the sole. Either
way, the integrity of our boot
will be intact due to it's
construction. 

With our two setting system
being calculated by our team,
we deem 12 volts and 24 volts
of electricity is indicative of
how  much force is needed.
However, this also means that
the boots can be turned to a
desired voltage to get your
desired strength if the need
arises. 



Because of the nature of our
boots, they need little to no
maintenance. However, if the
need does arise, and magnets
need to be replaced or fixed,
they can be removed or
replaced easily, as they are
standard, and can be found in
standard stores in local areas
or online. They can be easily
screwed into place by removing
the screws along the top of the
sole. 

To further improve our project,
we would add a flexible middle
section to the middle of our
boot to add comfort. However,
with the basic design of our
boot, it can become an add on,
as well as a standard add on to
typical boots, making our
design extremely versatile. 

MAINTENANCE

Problems and
Improvements 

Assembly and Use

The two settings we have for
our boots is 24 volts and 12
volts. With these two settings, it
is easy to simply flip a switch on
or off to activate the boots, or
lower the intensity. However, if
other levels of voltage are
needed, the boots can be
adjusted to fit preference or
need. Along with the standard
magnets, which allow for mild
attraction all of the time. 



Campbell Almond, Chris Hirschbrich, Landon 
Tinker
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Goal:
Our goal is to keep an 
astronaut attached to the 
hull of a spacecraft while in 
zero gravity conditions. We 
plan to contain the entire 
device in the boot so that 
the astronauts have their 
hands free to make repairs 
and carry objects.

Preliminary Design 
Review:

 

Our prototype 
at the review 
demonstrated 
the toe switch
mechanism and
electromagnets
before walking
functionality. 
The main takeaways we got from the 
judges was that we needed some 
kind of stationary magnets and a way 
to easily turn the stationary magnets 
as well as the walking magnets on 
and off using the same toe switch.

Video of The Boot Working

In this video, we demonstrate the 
full functionality of the boot, and 
how we are able to easily control 
both sets of magnets from the toe 
input. The status of the magnets are 
shown throughout the testing to 
clarify what magnets are on and 
which ones are off.

https://youtu.be/43betaWshc4



To make the enclosure that 
mounts all of the 
components under the boot, 
we sketched 2d plates that 
stack on top of each other in 
solidworks, and laser cut 
them out of mdf.
We then stacked them on 
top of each other and held 
them together with bolts and 
nuts.

Making the Prototype:The Electronics:

1.Walking 
Magnets
2. Stationary
Magnets
3.Arduino
4.double relay
5. Toe switch

2

2
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3

4
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We decided the best way to control 
2 separate sets of electromagnets 
is with an arduino and a double 
relay. The arduino is coded so that 
when the toe switch is held down, 
the walking magnets are shut off by 
the relay, and when it is released, 
they turn back on. When the toe 
switch is double clicked, the 
stationary magnets toggle off by the 
relay until the switch is double 
clicked again. This makes it so if the 
stationary magnets are on, they will 
stay on even if the user turns the 
walking magnets on and off.

After laser cutting all of the 
plates out and constructing the 
bottom of the boot, we 
attached a wakeboarding shoe 
with an exposed front end onto 
the base. The 12v battery is 
attached to the back of the 
boot and a master switch was 
added that turns off the entire 
boot. The toe switch is held by 
a metal bracket and is placed 
right above the big toe of the 
user, and can easily be 
pressed and double pressed.
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Explanation of Prototype
This design uses a toe box that holds the switch, a small box in the heel that has
the magnet, and a clip that attaches the locking mechanism to the user’s belt.
Both boots have their own magnet, battery, and locking mechanism. The magnet
is attached to the user’s leg.
Photos of Prototype

CAD

QR Code





















































At first, we were not 
sure where we 
would put the 
magnets so the 
circles show our 
thought process. 
We also were using 
too many. 
Eventually after 
brainstorming we 
decided to put six.

There are 3 different power 
levels for the magnets. 0= off, 
1= low power so you can slide 
your foot along the metal 
surface, 2= high power so you 
will stay put while working.

The Designers

We soldered the magnets to one flexible PCB to make it 
easier to plug in with only 2 wires instead of 12.



By: Colin Costella, Ryan Cather, 
Jamie Zhao

Partnered with:

Contact Us
For more information, check out our website 
or contact us at the email listed below. Thank 
you!

Email:
GlenelgEddMagneticBoots2022@gmail.com
Website: 
https://sites.google.com/inst.hcpss.org/magb
ootsedd-2022/home

What is our Project?
If spacecraft are made out of 
ferromagnetic materials, could we come 
up with a magnetic boot that would allow 
astronauts to walk around and work on 
the outside of the ship instead of floating? 
This would allow astronauts to maneuver 
with their feet and carry things with their 
hands similar to what they do on Earth.

About Our Group

We are seniors from Glenelg High 
School. This year we enrolled in Project 
Lead the Way’s (PLTW) Engineering 
Design and Development (EDD). In this 
class, students work on an engineering 
project for the entire school year to 
solve a real world problem.

Glenelg High School

Choose MAGBOOT for your next 
space adventure!



CAD Models

The image on the top represents our 
first design idea, and the below it is our 
current design.

Magnetism

Certain materials have naturally occurring 
magnetic properties but others can be 
magnetized via a conductive coil with a 
current.

Criteria
■ Power

The design must be able to have 
adjustable power.

■ Strength
⮚ The design must be able to hold a 

minimum of 20lbs.
■ Switching
⮚ The design must be able to be turned 

on and off.
■ Redundancy
⮚ The design must be redundant in the 

case of a failure.
■ Ergonomics
⮚ The design must be able to allow 

walking-like movement.
■ Materials
⮚ The materials used in our design must 

be safe for space and flight.

Boot Attachment Materials

▪ Stainless steel (top and bottom 
plates)

▪ PETG Plastic (spacer)
▪ 12V Electromagnets
▪ Straps and strap loops

Strapping and Mounting

Our design dimensions are based off of a 
pair of large air- insulated boots because it 
resembles that of a spacesuit boot

We believe that the strap configuration 
below is the most secure



Nasa Hunch Magnetic Boots 
Project

Ryan De Angioletti
Josh Gould

Christopher Rodrigues

Instructor: William Craig

Above is our Video Presentation

Thank You

Integration into an EMU:

Boot:

By increasing the height of the sole 
of an astronauts boot by 1 inch, the 
extra space can house the 
magnets, electronics, and hinge 
needed for the magnetic boots.

Power:

For integration, we could use the 
already existing EMU battery in suit. 
The battery can recharge and can 
last 9+ hours while powering the 
suit’s life support functions 

Wires:

To integrate the wiring to the EMU, 
the wires would be installed in the 
hard polymer outer-shell of the 
boot, and in the third innermost 
layer of fabric, to protect the wires, 
and to protect the astronaut.  



Requirements:

● Hold 20 lbs
● Run for 5 min
● Allow the user to walk
● Are easy to wear and 

use
● A setting for stationary 

work
● Theoretically function in 

zero gravity

Problems to solve:

● Where to place the 
batteries

● What type of magnets to 
use 

● How to switch between 
modes

Ski Boot

Spring and 
Front Panel

Above is our final circuit design 
for our magnetic boots.

Automatic

Rotary Switch

Pressure 
Switch 

Manual

Back 
Electromagnet 

Front 
Electromagnet 

Automatic Test

Manual Test

Manual - Both Magnets are on, 
used for stationary work

Automatic - Front magnet is on 
when the pressure switch at the 
heel is pressed, used for 
walking
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