James Longhurst

EMID, Prof. Lehrman

4/10/2009

The griDJ

(a/k/a The Wriggle Jr.)
Introduction:

For the final project, my group, comprised of myself, Devinder Aulakh, Andrew Clark, and Peter Taylor-Brown, created a laser grid very similar to the Wriggle Screamer II created by Yoichi Nagashima. Everyone in my group wanted to use lasers and photocells in some way to create music. The initial idea was to make a guitar with FSR strings to hold and laser strings to strum or pluck. Another group was already making a base guitar so, with a suggestion from Professor Lehrman, we decided to make a modified Wriggle Screamer II. We decided to use the “picture frame” aspect of the Wriggle Screamer II and have a separate controller box to be operated by a different person than the performer. This way, the box could manipulate the sound that the performer plays on laser grid.
Design:

We wanted the frame to be made out of wood for ease of creation. To make the instrument lightweight we used 2 x 2s for the frame. Initially, we were going to make it a 3 x 3 grid of lasers but a 4 x 3 grid would give us more notes and more of a musical scale. To play the instrument, you would have to break 2 beams at the same time that are perpendicular to each other. The 7 lasers offer 12 different intersection points and therefore 12 separate notes. To play each note, we figured it would be easiest to use all 4 fingers or your fist. Because of this, we designed the frame so the lasers would be 3 inches apart. This means that you have a space of 6 inches to break 1 laser without hitting any other laser. Using this spec the frame ended up being 19 x 16 inches. Each laser was a simple 5 volt laser pointer and each photocell was a simple photocell you could buy at any store like RadioShack. We also wanted a way to change the different reason patches that the instrument made. To do this, we used an accelerometer mounted on the side of the frame with the X-Y plane pointing perpendicular to the axis of rotation, which is from standing to flat. To allow the instrument to rotate freely we mounted it on a microphone stand oriented horizontally. This would hold the instrument vertical and horizontal depending on which way you spun it.

To be able to change different parameters such as pitch bend, filter frequency, etc. live while performing we wanted to use a separate controller box with a variety of controllers. Instead of making our own box we ended up using a controller box which was made by a group a few years ago. This box had 9 push buttons, 4 rotary encoders, 2 slide potentiometers, a toggle switch, and an IR sensor. We decided to use only 7 push buttons, the 2 slide potentiometers, the toggle switch, and the IR sensor. 

Assembly:

Peter Taylor-Brown and I worked primarily on the assembly of the instrument itself. We first cut the wood so that we had two 19 inch pieces and two 16 inch pieces. We then measured out the holes for the lasers. For the lasers, we drilled 1¼ inch deep blind holes the diameter of the laser pointer housing. This left ¼ inch material left so that the lasers sit inside the hole nicely (a 2 x 2 piece of wood is actual 1½ x 1½). We then changed the bit and drilled thru holes the diameter of the laser lens in the center of the larger laser housing holes. Doing this let the lasers sit almost perfectly perpendicular to the frame. We then put the frame together and marked where each laser would project onto the corresponding part of the frame for the photocells. After this we took the frame apart and drilled the holes for the photocells. Putting the frame together first ensured that the lasers would line up with the photocells. To eliminate the possibility of the ambient light setting of the photocell, each photocell was recessed ½ inch in the wood. We drilled holes the diameter of the photocells into the wood. To allow the leads of each photocell to come out the back of the wood, we drilled 2 smaller holes inside each photocell hole for each lead to come out of. Before securing all of the photocells and lasers we painted the frame red to match the controller box. We then installed each photocell and laser using super glue. To power the lasers we wired an AC 5 volt wall adapter to each laser in parallel. To turn the lasers on the wall adapter was wired to not only the lasers but also the toggle switch on the controller box. Finally, we mounted the accelerometer with electrical tape to the side of the frame and drilled a hole the diameter of the mic stand and mounted it. The photocells were all connected directly to the Doepfer box as notes.

Peter and I also worked on the assembly of the controller box. We unwired the rotary potentiometers and the push buttons we were not working so they would not get in the way. We had to rewire the slide potentiometers and the IR sensor because the IR sensor was never hooked up in the first place and the one of the slide potentiometers was not working properly.

MAX:

Andrew Clark created the entire MAX patch for this project. As mentioned before, each photocell was wired into the Doepfer box as a note. All of the controllers from the box were wired as controllers (obviously) along with the accelerometer on the frame. When each laser was hitting the corresponding photocell MAX would read in a note value of 127. What we wanted was for MAX to register only when there was a note value of 0. This was slightly difficult in MAX along with having a note being played only when 2 photocells were trigged, showing that you broke an intersection of laser beams. This was solved with using the “&&” operator which only banged a “makenote” when 2 photocells registered a value of 0. The accelerometer was wired to change which reason patch is selected depending on the orientation of the frame on the mic stand. This was done by using the “split” function which checked for a value within a certain range. Both axis of the accelerometer were used here and using the “&&” again compared the values to allow for 4 different patches.

Because of the limited controllers on the box, the IR sensor was used to set values for different parameters such as pitch bend, mod wheel, etc. When, say, the mod wheel push button was pressed, the IR sensor would control the value of the mod wheel. To set the value at a specific point one push button was assigned as a set button. This way the player could set the value where he wanted, switch to a different controller and change that controllers value while the previous controller stayed at the value it was set. This was done rather easily in MAX by making the set button just clear what controller was being controlled by the IR sensor. One slider was set to volume with the other was set to amp envelope. One button was set to a “flush” although it ended up not working properly yet we had no problem with stuck notes.

Reason:

Devinder worked with Peter to create the 4 different reason patches for the instrument.  Because the frame has 2 different horizontal states, each of these had a patch which sounded like a drum pad. These were created with an NN-19 to allow for random sounds to be played regardless of pitch. One had various drums and other percussion sounds while the other had more of a synthesized drum kit. The 2 vertical orientations were pure synth noises. One was set up to play a very heavy synth sound while the other played a very light synth sound that sounded like angel voices. The heavy synth was made with a Subtractor patch with a Scream distortion unit hooked up to it. The frame was wired so that moving from one corner in order to the opposite diagonal corner played a scale centered around middle C so the player could actually play specific pitches when he broke the beams on the synth orientations.

Problems:

There we very few problems with the actual assembly and creation of the instrument. Some wires on the controller box would periodically short because the box is metal and those needed to be really well insulated. There were no problems on the frame except for it being very time consuming to solder and insulate all of the wires for each laser and photocell. The MAX patch gave Andrew a few problems yet he was able to solve them in a few hours or so.
