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Design
The SIM-GYIL is a plugin designed to simulate the African Gyil instrument. A Gyil is a type of xylophone which uses dried gourds to act as resonators. An important component of the timbre is the buzzing sound produced by covering holes made in the gourds with thin membranes. The principle of membrane use is similar to a kazoo but the sound is different due to the percussive nature of the instrument.
If you are interested in more detail you’ll find a lot more information and links in the background info folder.
The sound model can be adjusted to provide other similar instrument simulations as demonstrated by the included presets.
My “SIM” series of synths follows a common philosophy, namely to use only synthesiser techniques and no sample players. Apart from me loving a challenge, the upside is having control over many parameters to shape the sound as you wish, which is generally not possible even with huge sample sets. Of course the synth is free too, whereas sample sets, of necessity, involve a colossal amount of work to accurately capture a whole range of sounds, not to mention the articulations provided by professional musicians. That costs a lot of time and money, so I guess good sample sets can never be free. 
The downside to using pure synthesis is that authenticity to the modelled instrument will rarely be as convincing as real instrument samples, so you balance authenticity and cost with flexibility.

Overview
The main area is where you adjust the timbre and tuning of the synth. Below that are 2 environmental effects; an experimental simple room simulator and a reverb. You can also record individual sounds and clips directly from the GUI.
What follows are the details of all the controls.
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The preset manager contains several presets for different classes of xylophone type instruments. These are provided as easy starting points for you to tweak as you wish.
On the left side is the small section where you select the preset by clicking on the preset name or paging though them using the arrow buttons.
The MENU selector is where you operate on presets or banks. You can save, load, copy or paste presets, or save and load a bank from this menu.
All changes made to any settings will be stored with the DAW song file unless the switch UNLOCKED is changed to LOCKED. This locking feature is to avoid losing settings if you just want to mess with editing but want to keep the original default parameters. 
The RENAME button allows you to name or rename a preset providing the preset manager is UNLOCKED. Otherwise the RENAME button is dimmed.
On the right side is a free text area for adding comments to the preset. These comments are saved with the song and preset, providing the preset manager is UNLOCKED. Please be aware that you shouldn’t use a carriage return (Enter) in this text because the system won’t store any text after that. Also please be aware that when you RENAME a preset this text will clear, so if you want to keep it and just rename the preset, highlight the text, copy it then paste back in after you’ve renamed.
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Various types of hardwood can be used for the bars. The wooden bars are tuned by length and the amount of material cut in an arc shape on the underside. Cutting more wood from the underside will lower the pitch and cutting the length will raise it. So there are 3 parameters which all contribute to the decay time for a given bar. The LENGTH knob sets the average decay time and also affects other aspects of timbre simultaneously. Decay time is also dependant on the pitch, so higher notes will decay faster than lower ones.
When LENGTH is set to x1.0 the decay time is the same as my own Balofon (a Gyil with no membranes).
The hardness of the beater (“mallet”) head will have a profound influence on the timbre, attack and decay times. The BEATERS knob simulates different hardness of the heads. When fully down it’s a soft sound and when turned up the timbre gets “sharper”. I found on my own instrument that a strike from a wooden head also reduces the decay time, I guess because the higher frequencies produced are dissipated more quickly. This behaviour is included in the simulation.
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The buzz produced by the membranes is an essential component of the Gyil’s sound. Typically there seems to be 3 membranes on a gourd so this number is simulated.
I noticed that the size of the membranes varies between instruments and this has a big influence on the buzz. The SIZE knob is a macro that controls the simulation of membrane size.
Something else I spotted is that typically each note can have a different buzz profile, which is not surprising given that gourd tuning and membrane fixture and thickness will likely be quite variable from gourd to gourd. This variation can be adjusted with the macro VARY knob. This has 2 main functions: As the VARY value is increased the amount of deviation is increased. Also the knob steps through over 1000 different pseudo-random distributions. This uses a seeding system, so the variation will always be the same in the DAW song, as long as the VARY knob isn’t adjusted.
The LEVEL knob simply sets the volume of the membrane buzz and I noticed that this will vary from one YouTube video to another. I suspect this is, in part, due to having different microphone placements.
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The sound bars are of course mounted on a wooden frame via suspension ropes, so when a bar is struck there will be a certain amount of strike sound coming from the frame itself. The SIZE macro knob controls the percussive timbre of the sound and the LEVEL sets the volume.
On videos I’ve watched this frame sound is at different levels per instrument which I suspect is again down to the microphone position.
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OCT, SEMI and FINE adjust the base tuning of the instrument.
The wooden keys of these instruments are subject to tuning errors caused by temperature and humidity, so will rarely sound exactly tuned across the whole span. To simulate this you have the BAD knob which has 2 macro functions. Firstly, the amount set will control the maximum deviation from ideal tuning per note. Secondly, like the VARY knob for the membranes, the knob chooses from over 1000 different pseudo-random distributions of the detuning. This detuning will be stored as a seed value for the song and preset, so a song will always have the same pseudo-random distribution, unless the BAD knob setting is changed. This variation can help when using more than one SIM-GYIL in a song.
One feature of African music played on a Gyil is the performer or an assistant will hit a bar using the hard shaft of the beater. The strike will land on the front or back edge of the bar. This gives a much sharper tone (assuming the main player isn’t using hard wooden beater heads) and provides a rhythmic accent. Also a strike there will produce minimal membrane buzz, if any. In order to make this easier to play and program, the MIDI keys below C2 (48) will make the end-hit sound. The END OCT knob selects which pitch range this operates on. In the image above this is set to 2, so playing C2 (36) will sound as C4 (60) which is 2 octaves higher than the note played for the end-hit. If your MIDI keyboard goes down lower, all the lower notes will work for end-hitting. On my 5 octave keyboard I can end-hit 12 different notes.
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The sound is panned according the position of the bar which is hit (polyphonically). The low notes are panned left and the higher notes panned right, smoothly. This simulates close microphone positioning. As the microphones are moved further away the stereo image becomes narrower. This is simulated with the WIDTH knob. When fully down the sound is mono. Half way is full stereo and further up makes the sound unnaturally wider. 


EFFECTS
I’ve provided 2 environmental effects for demo purposes. If you prefer to use your own effects they can be turned off with the little orange LED switch and will not use CPU.
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The ROOM effect is provided since performances are often indoors, to keep the Gyil out of unfavourable weather conditions. This ROOM effect is a simple simulation. SIZE is a macro control for a triple delay system and sets the reflection delay for all three delays. REFLECT is a macro that adjusts the simulated sound absorption of the walls etc. LEVEL sets the volume of the reflections heard which are added to the dry sound. If the microphone is close to a Gyil the reflections will be at a lower level against the instrument’s sound, so the LEVEL knob can adjust the balance.
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The REVERB uses the excellent MVERB 7B engine made by Martin Vicanek.
TAIL sets the length of the reverb tail for it to fall to T60 (-60dB below initial).
DAMP simulates a more absorbent environment and turning it up will progressively attenuate the higher frequencies in the tail.
WIDTH sets the stereo width of the reverb tail (not to be confused with the STEREO width of the Gyil).
MIX adjusts the balance between dry and reverb sound.
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The output VOLUME control has 2 vertical bar graphs which indicate average peak levels. If even short clipping occurs the inner pale blue ring will turn red for 1 second.

The RECORDER on this synth can record sounds or a short performance up to 10 seconds.
To make a recording, set the anticipated maximum TIME then click ARM. When a midi note is played the recording starts and a progress bar appears. Click on SAVE to open a regular Windows save file dialogue where you can save your recording as a WAV at 44100 Hz 16 bit stereo.
If you don’t get it right, just start again because the buffer will be cleared and overwritten. The processing in memory is simple so you can’t stop a recording once started; you have to wait until the progress bar disappears. Also, it can take a few seconds to create the wav file and write it to disk once saved.
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