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One-Quadrapus Band 
 

Christine Lee* 
 
Summary description 
This is a stuffed toy that plays sounds modified by the user, allowing the user to interact 
with a cuddly (but not too cute) animal by customizing its behavior. This is for kids who 
like to actually play with a cuddly stuffed animal. It simultaneously produces the user 
experience of creating music and establishes the creature as a character with distinctive 
behavioral traits. 
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   Behavior (outward) 
Affectionately referred to by its creators as “the animal”, “the creature” and “that thing”, 
this lonely being amuses himself by playing his musical limbs and will do so only if the 
user shows him love by petting him. Unfortunately, he can only move one instrument-
holding limb at a time, from rightmost to the left, with each limb playing a different 
sound, so the user can re-arrange his arms to re-arrange his music. 
 
Behavior (inward) 
Each limb has a different resistor value, each assigned to a specific sound that is played 
from the computer attached to the Arduino board, which is uploaded with a standard 
fermata script. If the light the dim is enough, the program reads the resistor value off 
from the Arduino for each analog pin and plays the sound, cycling through the four pins 
for each loop. In essence, it is a music sequencer. 
 
(See accompanying video)
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Development 

 
First Design 

 

 
Final Design 
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Torso Prototype, to test for the viability of the then fabric pattern 
and whether a physical form can house a functioning electronic 

component 

 
 
 
 
 
 
 
 
 
 
 
 
 
Limb prototype, to test whether 3.5mm TRS plugs can connect a resistor 

to the circuit 
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Components 
 
Physical: 
 
Joints 
Attaching the TRS jacks to the torso and securing their positions that can endure rough 
play) 
 

 
 
 
Schematic Design: 

 
Front (see through) Back 
 
One can think of numerous ways to secure the jacks, but all must be such that no matter 
how hard one pushes the joints, the jacks will not disappear behind the skin. 
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Shell of the torso 
Container of the electronics and filler, and Face of the Project 

 
Schematic Design: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Cutting Pattern: 
(see attached PDF file, named “Body Parts print out v1.1”) 
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• Zipper 
 
The zipper is not hard 
to sew onto the torso, 
although it is more 
visible than common 
threads. Most 
importantly, it allows 
one to conveniently 
retrieve/modify the 

inside electronics when needed. 
 

• Eye and closing of the Quadrapus 
 

 
 
 
Schematic Design: 

 
The face of the project also 
serves to see whether the 
light is dim enough to play 
the music. 
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Limbs 

 
 

• Sleeve of Faux Fur 

 
It is surprisingly hard to flip the sleeve inside out (sewed as such to avoid the threads 
being too visible). Hence, it is recommended to trim the fur at least a bit, and make sure 
the flipping goes through the hole (i.e. the left end in the picture of the upper-right corner) 
that can accommodate the max diameter of the sleeve. 
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• Inner working: 
 

 
The insides, each holding 
a resistor, are cloaked by 
the sleeve of fabric. 
Chenille allows the user 
to shape the limb as 
he/she wishes. (Note: the 
clips are not in the actual 
limbs)
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Electronic: 
 
Circuit board 

Bread-board circuit, to be 
transferred   The jacks are not yet attached 

 
 



Lee 
11 

Schematic diagram: 
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Code outline 
What it does: 
There are seven resistor values 
(each assigned to a specific sound 
clip), one analog pin for the photo 
cell, and four analog pins for 
resistor input. Essentially, the 
program recognizes which resistor 
is connected to one of the four pins 
by reading the input. 
 
In this four-pin version, the 
program cycles through four 
analogue pins; for each pin, it 
identifies the resistor value, plays 
the sound assigned to the value, and 
goes to the next pin. 
 
If the program does not recognize 
the pin value, then it does not return 
a sound and instead gives a pause. 
In addition, the music will play 
only if the photo cell reads below a 
designated value, and the program 
speeds up as the photo cell value 
lowers. 
 
How it does it: 
The program is made of several 
distinct modules/functions. 
As described before, the program 
cycles through four pins (main 
program), finds the resistor value in 
each pin (identify(int pore)), plays 
music (play(int pore)), and goes to 
the next pin. If the value is not 
identified, then the program gives a 
pause (play()). The photo cell pin 
controls whether the cycle is 
initiated in the main program. 
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Materials 
7’’ Zipper (1) 
All-purpose glue (A great deal of) 
Arduino board (1) 
Bubble wrap (small sheet) 
Chenille stems (21 stems) 
Cotton balls (A great deal of) 
Fake fur (i.e. faux fur), black and blue (A great deal of) 
Header pins (8) 
Muslin (some) 
RTS (3.5 mm) connectors (cable and receptor) (4) 
Shield (1, small) 
Thick Black threads (A great deal of) 
Thick White threads (A great deal of) 
White Felt (3 sheets) 
Photo Cell (1) 
Pins (10 to be safe) 
Resistors of many values (A great deal of) 
Solder (A great deal of) 
Tape (some) 
USB cable (1) 
Wires (some) 
Yarn of whatever color (some) 
 
Tools 
Chalk 
Knitting needle 
Finer Wire cutter 
Helping hand 
Needles 
Ruler 
Scissors 
Soldering iron 
Wire cutter 
Wires with clips 
 
 

*I’d like to thank the following individuals for their extensive and often self-less 
contributions, both material and technical, as well as (usually) allowing me to pester them 
for help. In alphabetical order: Prof. Mark Gross, Greg Saul, Cheng Zeng and the Kindly 
Folks at codeLab. I would also like to thank the generous person who allowed me to film 
him playing with the Quadrapus for this documentation. Finally, I’d like to acknowledge 
the following entities for inspiring this project: Mr. Christmas (Musical Chairs), Peter 
Bennett (BeatBearing), and Valve Corporation (simplified Martians). I must also thank 
Peter Bennett for his demo’s sounds, which I’ve used for this project. 


