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MIDI “Swords of Death”

Introduction


This project was created by James Longhurst, Devinder Singh, Andrew Clark and I. Though we were previously a bit lacking in MAX knowledge, which we all figured out fairly well, our group dynamics could not have been better. All of us had good ideas to contribute, and thought logically and outside of the box while making the design. Our goal was to create a multi-person MIDI system composed of two swords that interactwith each other to create music.  We were very successful in completing this goal, as both swords reacted well with one another, and both people were able to control and affect the same MIDI produced sound.

Instrument Design


The frames for the swords were constructed using PVC piping, and a two PVC   T-joints. The first sword had a magnet strip along one side, and an LED strip with blue lights for aesthetic purposes on the other side. The lights were turned on and off by a toggle switch on one side of the hilt. The other side of the hilt held two small toggle switches. The handle of the swords had three buttons and a slider, arranged for comfort of grip. An accelerometer was also mounted in the sword.  The second sword had a virtually identical design, except had red LEDs, and ten magnet sensors instead of a magnet strip.

Process of Creation


For the preliminary planning stage of construction, we brainstormed ideas for possible interfaces to create MIDI music by use of obscure gestures, through which we decided on the MIDI sword fighting idea. Before we began anything, we designed the general shape of the swords, and the material and sensors that would be used. Once this was decided, we cut the PVC to a desired length and started planning sensor placement and use. We needed to think in depth about the motions that would be made by the user in order to know where, generally, each of the sensors would need to be placed. After we had these ideas, we went to the machine shop to measure out the dimensions of all the sensors and figure out their exact placement.  This also involved discussing the machining process, and the dimensions of the holes and grooves to be cut to fit the sensors.


A couple of days later, we went back to machine all of the parts. A notch was placed along the length of each sword, one for the magnet strip, and one for the magnet sensors. The notch with the magnet sensor had 20 holes drilled along it, two for the leads of each sensor.  Slits were then cut through the handle of each sword for placement of the sliders.  Holes for each of the buttons were drilled and then filed down to a square shape. For the LED strips, 24 holes were drilled down the length of each sword.


After this fabrication process the frame was ready, so all components were wired up by soldering wires to the leads of each sensor, and soldering these sensor wires to ribbon cable. Each sensor and component was then mounted and glued in. The sliders were mounted by set-screws fastening them to the inside of the handle, so only the slide was visible. The main issue encountered in this part of construction, was the lack of space inside of the tube. The wires had to be carefully run through the PVC, where at the bottom the conglomeration of wires barely fit through inside of the handle. In the future, PVC piping will not be used for this reason of difficulty in wiring.

Programming and Problems Faced


Our goal with the MAX patch was to have one sword that mostly controlled the notes created, but to have both swords alter those sounds. Unfortunately, we were forced to face some adversity upon beginning our quest for this goal. Upon testing the sensors before the programming stage, we found that one toggle switch on each sword, and the accelerometer on the second sword, had been killed by the murderous beast that is Superglue. Also one of the bottom magnet sensors had broken, after which another broke during testing the MAX patch. This was pretty easy to program around given it just meant less programming.  The sad problem though was that we were not able to control the sounds at all through the second swords’ orientation.


After jumping this small hurdle, we began the programming phase. Note-ons were set to trigger when the magnet strip of the first sword, was touched to the magnet sensors of the second sword. The first sword affected whether the note-ons triggered a single note, power chord, major chord, or minor chord depending of which button, if any, was held down during contact.  This swords’ toggle switch was set to change between 2 Subtractor patches, one wired through a phaser and a Scream 4 module to get a more “beefy” and voluminous synthesizer sound, and a Malstrom Graintable Synthesizer.  The slider was programmed to changed pitch bend. The accelerometer had multiple functions. Different levels of front to back tilt changed an ambient noise created by an NN-19 sampler, and the LFO rate. For the second sword, with the magnet sensors, the toggle switch was set to change the function of the slider between LFO type, Modulation wheel, and Filter Frequency. The top button was programmed to bang the flush in max, in case of any hung notes. The center button set a high amplitude release in each channel, so notes could be held and altered, and the bottom button was set to a medium release, so it could also be used to turn off notes being held from a higher release.


The first issue faced was that of notes being held if the channel was switched before a note off was received for a corresponding note on. This was quickly remedied by running all note-ons through a flush in MAX that could be banged by the aforementioned top button.  Also, there was a big problem with the gates that controlled the toggle switches being in incorrect positions when the Doepfer box was turned on. The gates had to simply be readjusted before each performance.

Breakdown of Work


Some group members worked more on specific things they were better at, but everyone in the group participated in all parts of the project so each person could learn the process required of each task. 


Everyone worked to fabricate the swords, even though I did the actual machining and guided the planning because I am fairly proficient in the machine shop. During the process, I showed everyone what I was doing so that they could learn about it.  Everyone did some of the soldering, so that we could all get experience with it, but Andrew did most of the magnet sensor and ribbon cable wiring .  Devindar and James worked the most on the MAX patch from what I noticed, though we all participated in this process. There were some areas where we all needed to put out minds together to figure out what we wanted the program to do for us.  During some of the MAX patch creation process, I went to the other computer and created most of the Reason patch, putting together the two Subtractor modules and the NN-19 module. James then added in the Malstrom synthesizer for the third channel.

What I learned


This project was definitely a learning experience for me. Through class instruction I saw slightly how everything worked but I learn best by doing, so all of the hands on work taught me more than I could have hoped to get out of the project. I finally learned how to successfully solder wires, which was made infinitely easier with the apparatus in the lab. We all also had to figure out how to mount and wire sensors, test sensors, and work with the Doepfer box. From working to actually program a functional device we all had to teach ourselves a lot about how to have Reason, MAX, and all of the sensors communicate with each other. In MAX, I got much better at using the specific functions of flush, and select, and using gates as a way to switch between channels using a toggle switch.  With Reason, I got better with Subtractor, and taught myself how to use a couple more of the modules, specifically Scream 4, a phaser, and a distortion module.

In all, the project was a great learning experience and I had a tremendous amount of fun creating and performing with the instrument.

