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Introduction

I decided to do this project because every time I would 
carry my musical instrument to and from school the handle 
would dig into my hand. Inspiration for this project also came 
from my dad telling me stories of him carrying his trombone 
on his bicycle to school and back when he was a kid. This got 
me thinking, what if there was a way to carry an instrument 
case like a backpack.



Musicians have two options for their instrument’s case: a 

hard case (which have to be carried by hard uncomfortable 

handles) or a cloth bag (also known as Gig Bags). Gig bags tend 

to be soft padded, so their protection is limited.  They also provide 

very little storage, limiting their usage. A majority of people have 

hard cases which provide the most protection for a instrument 

(which are more than commonly fragile). They are a pain to carry, 

especially long distances, by hand. Also,the majority of people 

using hard cases are children who carry these daily with their 

backpacks and other belongings. Some children have to carry 

these cases on bicycles all the way from home to school! So 

because of this I am going to design a type of harness that can 

solve this problem. My harness will attach to a variety of  

instrumental hard cases and allow the instrument to be worn as a 

backpack.

Problem



Background Research
★ Gear 4 Music

○ On this website I found measurements & 

images  of hard cases that I used to plan 

the design of the harness.

■ Trombone Case- 97 x 25 x 15 cm

■ Alto Saxophone Standard Case - 

63 x 25 x 15 cm

■ Alto Saxophone Square Case - 

60 x 26 x 16 cm

■ Tenor Saxophone Case - 84 x 45 

x 18 cm

■ Trumpet Case - 97 x 25 x 15 cm

Requirements
1. The design of the harness needs to 

allow access to the instrument’s handle 

and have shoulder straps.  This allows 

for multiple options to carry the case.

2. The harness needs to be lightweight 

and as convenient to use as possible.

3. The bag needs to be able to 

accommodate various types of 

instrument configurations.

4. The bag needs to have additional 

storage pockets for school supplies, 

water bottles, music, etc.



Alternative Solutions
While planning for solutions I thought of multiple other things that might work. My first 

thought was to make an adjustable sling bag that had two backpack straps and a small pouch on 

the back. However this idea wouldn’t  be able to fit a trombone and a trumpet due to the large 

height gap. 

Then I thought about a bag with 6 different adjustment straps that would have some light 

padding and two shoulder straps while the back would have a small bag attached, however there 

were two problems with this design.  First, the instrument case could potentially slip out through 

the bottom.  Second, being a middle school musician, I know that most kids would not take the 

time to fasten all the straps correctly or not bother connecting them at all, leaving the 

instrument unsecured. 
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While planning I came up with 
many different designs that all 
were too complicated or didn’t 
meet my requirements. This 
design has only three buckles 
which makes it easy for 
people of all ages to use. It’s 
lightweight and has additional 
storage for school supplies. It 
also is adjustable so that it 
works for a variety of 
instruments.



Plan
1. Using scissors, cut the bottom 10 inches of the cloth gig bag.  This will 

become the bottom pouch that the instrument rests in.

2. Attach the small camelback bag to the back side of the bottom pouch 
using adjustable straps.  (Any length over 10 inches is fine, since it is 
meant to be adjustable)  Attach the straps by sewing either by hand or 
sewing machine.

3. Attach the large backpack to the front side of the bottom portion of the 
cloth instrument bag using adjustable strap.  (Any length over 10 
inches is fine, since it is meant to be adjustable)  Attach the straps by 
sewing either by hand or sewing machine.

4. Using straps and sewing materials, attach both sides of the camelback 
to the sides of the backpack.  Attach only at the sides, forming a tunnel 
that the instrument can slip through. The padded side of the camelback 
should face away from the back side of the backpack.

Materials:
● Cloth trombone 

gig bag
● 3 long adjustable 

straps
● Large backpack
● Small Camelback
● Sewing materials 

(black thread, 
black elastic, 
scissors, sewing 
machine)
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Building the prototype started out simple but later things got more challenging. At the 

beginning I started by  removing stitches along the Trombone Cloth, for the design I was going to 

use the bottom of the cloth bag as the base so the case couldn't fall out through the bottom. 

However to use the bottom of the bag a rectangular pouch had to be removed, this pouch ran all 

the way down the side of the Cloth bag and after removed a zipper that ran down the side of the 

bag also had to be removed. Tese tasks proved fairly simple as the Cloth bag was poorly sewn 

and the stitches were easy to remove. After this the bag was cut so the bottom pouch remained 

but was attached to two straps, and because the zipper was removed one side of the pouch was 

gone. After that three strips of elastic strips were added to the top of the hole in the side of the 

pouch. Then we took the two straps and the other two straps attached to the bottom pouch and 

attached them to the camelback wich is acting as the padding between the Instrument Hard 

Case and the users back and had shoulder straps so it could be used like a backpack. Then a 

small backpack was attached to the other side of the camelback using the second two straps 

(The ones “not” attached to the bottom pouch). After this the bag was done, it consisted of a 

bottom pouch, a backpack, two small straps, and a camelback (excluding the pouch and tube for 

water).



Prototype Images

BACK VIEW
● Straps to be worn over the 

shoulders
● Padding to add comfort from 

hard case instrument
● Adjustable straps can be 

shortened/lengthened 
depending on height of 
instrument.

Instrument slips in between the 
backpack storage and the back 

padding.  The base of the 
instrument sits in the 

adjustable pouch. Straps can 
be adjusted as needed. 

● Backpack storage 
available for school 
supplies, music, 
water bottle, etc. 

● Adjustable pouch for 
base of instrument, 
using elastic

● Instrument slips in between 
storage pouch and back padding, 
secured by adjustable bottom 
pouch.

FRONT VIEW
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~Test~

Testing was relatively simple. I put a trombone hard case into the bag, adjusting the straps as needed. I 

then put the bag on my back (wearing it like a backpack) and walked around. I also jumped repeatedly while 

wearing the bag to test how secure the instrument felt.  Then I did the same thing with the trumpet case. 

Overall the bag design worked fairly well.  The straps were comfortable and the instrument felt secure 

as I moved around.  I did, however, note a few problems with the design. I noticed that whenever you set the 

bag down it would fall slack most of the time losing its  shape and support.  Also, when testing the trumpet 

case, I noticed the straps could not adjust enough leaving one hanging to the side. Furthermore, I realized that 

I only put the adjustable sides sewn to one side of the case.  This meant that the length of one side could be 

changed but the other could not….leading the shorter instrument to sit lopsided in the case. 

Despite some of the noted flaws, the bag thankfully met all requirements. The design of the harness 

allowed access to the instrument’s handle and had shoulder straps so that it could be carried in different 

ways. The harness is  lightweight and convenient to use.  The storage pockets provide room to carry school 

supplies, my water, etc. I was also able to adjust the bag so that it could successfully carry a trombone and a 

trumpet.  I am confident that it would work with other instruments as well.

Test 



Redesign

If I were to redesign my project, I would add clips to both sides of the backpack. These clips 

would not only hold the bag where desired on the instrument case but would also allow the backpack 

portion to be removed.  This would increase comfort when using the bag with an instrument but also 

increase its versatility as it could be used as a regular, everyday backpack when carrying an 

instrument is not needed. 

 

Also, to fix the problem with the smaller instrument being lopsided, I would reposition the 

adjustable straps so that they are balanced on both sides of the instrument.  This would allow me to 

balance out both sides so that the instrument is more secure and comfortable to carry.

Lastly, since I would like to make the backpack portion removable, I would also add two hidden 

shoulder straps on the inside of the backpack section. When the backpack was detached from the 

instrument harness, the user could use the backpack as their for other uses.  This is perfect because 

this product is intended more specifically for students.



Results

Building this invention was 
enjoyable. It connected two things I 
love: engineering and music.  Even 
though the end result wasn't 
perfect, I believe that this product 
could be very successful. I didn't 
truly discover any difficulties along 
the way, other than when sewing 
the bag.  The straps and bags I was 
using became too large and 
awkward for a sewing machine. 
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