
The Hook - A Coat's Dilemma
(ER) Engineering, Robotics, and Computer Science



Introduction
For this year’s science and engineering fair, our class walked around school grounds, looking 
for problems we’d like to fix. Several students noticed that in most classrooms, jackets were 
frequently on the ground due to falling off the hooks. This creates a tripping hazard, and we 
decided to tackle this issue by creating a new hook design for our engineering project. We want 
to design and test a coat hook that will keep student coats on their hooks. We will test 3 
different designs and will revise those designs based on data we collect and our research. 
Rather than replicate a model that already exists, we want to create a new design of coat hook 
that would create a safe classroom, as well as some additional features to increase 
functionality.



Problem
While walking around campus, we observed that jackets were frequently on the ground due to 
falling off the hooks. This creates a tripping hazard, and we decided to tackle this issue by 
creating a new hook design for our engineering project. We want to design and test a coat hook 
that will keep student coats on their hooks.



Background Research
We learned that there are a lot of hooks out there and a ton of different designs. Many seem to 
have a specific purpose and come in all sorts of shapes and sizes. We wanted to create a hook 
for our school that was affordable and improved upon those that were already installed at our 
school.



Requirements
What we want to achieve: Build a device that will stop jackets from falling onto the floor. We 
will use our school makerspace to construct our hooks.

Materials:
● Wood
● Pvc pipes
● Nails
● Paint
● Saw
● Hammer
● Screwdriver
● Drill
● Screws
● Glue
● Cardboard



REVISED Requirements
After attempting to construct hooks in our makerspace, we quickly realized that we did not 
have the tools or resources to achieve the designs we drew. So, we shifted to 

Materials:
● Tinkercad.com to create the designs from our drawings
● Makerbot Replicator+ to print the 3D designs
● 3D printing Fillament
● Drill with phillips head attachment
● Wood Screws



Alternative Solutions
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Solution Refinement

Students narrowed our 6 
chosen designs to 3. We 
then used Tinkercad (after 
failing in the makerspace) to 
make our designed reality.

Alternative Solutions



Prototype Design
Design 1 held 
jackets, so we 
tested weight. It 
held the weight of 
20 chromebooks, 
or 52 lbs! 
However, it 
showed some 
cracking so our 
next design will 
beef up the hook 
size.

Design 2 held jackets, 
so we tested weight. It 
held the weight of 15 
chromebooks, or 39 
lbs! However, the bags 
kept sliding off and the 
hooks kept bending 
towards each other. 
We will change it from 
2 hooks to just 1 and 
make it thicker.

Design 3 held 
jackets, so we tested 
weight. It held the 
weight of 18 
chromebooks, or 
46.8 lbs! However, it 
broke when we 
added 2 more 
chromebooks making 
the weight 52 lbs.We 
will add vertical 
thickness to the 
straight piece that 
comes out of the 
block to strengthen 
the area that failed to 
make it thicker and 
stronger.



Test and Redesign
Design 3 - vertical thickness 

added (see blue sections 
below) to strengthen against 

forces of a bag pulling it down. 
The ONLY hook to survive at 
20th chromebook in retest.

Design 2 - 2 hooks made 
into 1 hook. New hook 

made round and thicker. 
Knob added at the end. 

Broke at 20th 
chromebook in retest.

Design 1 - Hook made 
round and thicker. Knob 
added at the end. Broke 
at 20th chromebook in 

retest.



Results
Initially, all 3 hook designs held our classroom jackets all day, without sliding off. So, we 
decided to take the testing further and test each hook’s strength. Design 1 held a single coat 
well, but was initially too narrow and short to hold any backpacks or multiple jackets. Design 2 
was too straight and anything with weight slipped off easily. Design 3 help items very securely 
in all tests, but initially failed the strength tests. After modifying the designs. All 3 designs 
improved in their ability to securely hold their items in place (coats and backpacks). However, 
designs 1 and 2 failed the final strength test, failing to hold 20 chromebooks (52 lbs) without 
breaking. Design 3 ended up being the superior design in strength and ability to securely hold 
items in all trials.


