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EMID First Project Report

Design Goals:


The idea behind this project was to make an organic arpeggiator that would use the motion of shaking to generate a random pattern of notes within a specific chord.  The instrument consists of a box inclosing bouncy balls, force sensing resistors (FSR’s) on the inside walls, simple button controls on the outside right and left sides of the box, and a thumb dial for expressive control.  To play the instrument, the performer first selects a root note with the set of buttons on the left hand side of the box.  These buttons are laid out like a chromatic octave of a piano keyboard.  The performer then selects the type of chord to build from the row of buttons on the right hand side of the box.  The choices are major, minor, augmented, and diminished.  Finally the performer vigorously shakes the box, creating a chaotic motion of bouncy balls ricocheting of the inside walls.  Depending on which FSR a bouncy ball hits, a specific note within the selected chord is played.  The performer may also use the thumb dial to control other aspects of the sound.
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Fig. 1: completed instrument

Construction:


My duty within the group was to perform the physical construction of the instrument.  The instrument is made out of 1/8” thick clear acrylic plastic.  The laser cutter was used to cut out the sides of the box and the outer mounting plates for the controls.  The outer dimensions of the box are 7.875 x 7.875 x 7.875 in.  Special care was taken to subtract the thickness of the plastic from the side walls where appropriate to ensure a perfect cube shape.  Every side except for the top was glued together with thick super glue.  The top is held on with Velcro to allow access inside the box.  A 1 x 1 cm hole was cut out of the bottom left hand corner to allow an exit for the wires leading from the FSR’s.  


Unfortunately, during construction the box was knocked off a table cracking one side and breaking glue bonds.  The solution was to repair the crack with scotch tape and reinforce the box with duct tape.


The laser cutter was used again to cut out holes for the buttons and rotary potentiometer in the two outer control plates.  Slots for Velcro wrist straps were also cut.
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Fig. 2: right hand controls

The buttons were glued into their holes and the control plates were attached to the box with wooden spacers to allow room for the buttons’ wires.

[image: image3.jpg]



The original plan was to have six buttons and a potentiometer on the right hand side and 12 buttons on the left hand side.  However, while the glue was drying, the box was turned upside down and the glue seeped into the buttons, sealing them shut.  A lot of effort was put into dissolving the excess glue with nail polish remover, however, only four out of the six buttons on the right hand side functioned and 8 out of 12 buttons on the left hand side worked in the end.  Many of the button caps on the left hand side cracked while trying to remove the glue with pliers.  The solution was to remove all of the button caps and fashion cardboard spacers and a scotch tape caps to unite the metal contacts.



Fig. 3: left hand controls


Three FSR’s were secured to the bottom, front, back, left, and right inside walls with their sticky backing.  The wires leading from the FSR’s were attached with duct tape and ran down the edges of each wall to the hole in the bottom left hand corner of the box.  The original idea was to use 24 FSR’s as continuous controllers.  Twelve pairs of FSR’s would be wired in parallel to meet the limit of the Doepfer box’s 16 continuous controller limit.  However, it was found that even with a hard impact, the impulse of a bouncy ball & FSR collision was not long enough to trigger the FSR.  The FSR’s were switched to binary inputs on the Doepfer box and only 15 FSR’s were used.  Larger, heavier bouncy balls were selected to hit the FSR’s with more force when the box was shook.  Another initial idea was to sandwich the FSR’s between an inner and outer box.  However, the extra layer of plastic on top of the FSR’s made them even less sensitive so this plan was discarded.
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                              Fig. 4: inside of box

Max Programming:


The Max patch took the information from the FSR’s and external controls and generated notes within the specified chord around the root note for each bouncy ball impact with a FSR.  Each side of the box was set to a different note within the chord.  All three FSR’s on a side played the same note.  The patch was set up so the performer would only have to press a root note and chord button once to set the instrument instead of holding down buttons while shaking.  The thumb dial could be set to modify various parameters such as mod wheel, filter frequency, decay, and release on the fly be pressing combinations of buttons on the right hand side.  Math was performed to keep the range of generated notes within two octaves of each other.

Reason Patch:


The reason patch used a subtractor module, thor module, envelope filter, spider audio merger, digital delay, and a six line mixer wired into a combinator module.  The audio from the combinatory ran through a graphical EQ and then through the main mixer.  The subtractor used a bass guitar sound and the thor used a patch call Zen Moments.  The bass guitar sound was very shrill but gave pitch to the notes while the thor patch provided a shimmery percussive sound.
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                             Fig. 5: Reason patch


Potential Changes:


If this project were continued or performed again, some things could be fixed to increase the performance and expressiveness of the instrument.  First, less glue should be used when mounting the buttons so that they all function.  Second, more FSR’s should be used and they should be connected as continuous controllers so that they can control note-on velocity.  The harder the performer shakes the box the louder the notes.  Third, the volume of the reason patch should be louder or the box should be dampened and contain fewer, smaller bouncy balls.  It was difficult to hear the percussive synth sounds over the banging of bouncy balls in the box.  Finally a revision to the shape of the bouncy balls’ container is not out of the question.  It was difficult to grasp the smooth plastic sides of the box while shaking.  A truncated icosahedron shape would be easier to hold and provide more internal surfaces for different notes.

