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Design
The SIM-KZ aims to simulate that most wonderful and widely revered instrument known in the west as the Kazoo. It has its origins in Africa hundreds of years ago, known there generally as a mirliton, which is a type of membranophone. The accomplished player will skilfully hum melodies into the mouthpiece to entertain and entrance the tribe. A thin membrane attached to the tube produces an additional vibration which is passed into the air, along with inherent resonances influenced strongly by the design of the body and construction materials chosen.
The background info folder contains more details.
In order to help develop a better synthesis model I splashed out and bought several different models and analysed their characteristics and, as usual, no samples are used. 

The SIM-KZ is an audio effect plugin and only processes the sound on its input which would normally be from a microphone, but you could try other monophonic (single note, no chords) sources of course. The left and right inputs are connected internally for monophonic processing. As your skill develops you will probably find that humming with mouth closed close to the microphone will give the best result. Professional concert Kazooists often make a plosive sound to give a sharper, well defined start to a note, like “doo-doo-doo”.
Operation
[bookmark: _GoBack]Since this is a synthesiser, and not a sampler, there are controls for varying and adapting the timbre to your needs. The range of many controls extends beyond conventional.
MEMBRANE simulates the effect of different sizes and materials for the membrane. When fully down you get a larger softer membrane and when turning it up it morphs into a smaller and thinner version for a more shrill sound.
TENSION: More advanced instruments have a screw-in clamping ring for the membrane. This means you can replace the membrane to try different materials to better match your playing style. It also means you can adjust the clamping tension between tight and loose. When the TENSION knob is set to maximum the simulated tension is at maximum and this gives a more stable vibration. When you reduce the tension random additional vibrations occur which can give a more chaotic behaviour.
VOICE: The microphone, or other signal source, is matched to the synth with this knob. The bar graph indicates average peak value. When the level adjusted exceeds 0dB the bar and knob turn red for 1 second, but this is not clipping because at that point saturation occurs to alter the vocal sound at high volumes and simulates the vocal effect of humming at high levels.
BODY: This is a macro knob that morphs between resonance profiles of metal (when fully down) and plastic (when fully up). The modelling allows intermediate values to be set. This setting has a significant effect on the timbre. The model uses resonance values measured by me on actual instruments. A plastic kazoo has a quite different timbre to a metal one with the same membrane type, which indicates that body resonance forms an important aspect of the resulting timbre.
MIX: This balances the buzz and resonance with the vocal sound. The vocal sound is filtered to simulate the effect of humming into the body and listening from a likely audience position. The filtering is required because you will probably be close to the microphone when performing, and this position emphasises the bass response. Also, higher frequencies are shaped and attenuated by the body of the instrument.
CHOIR: This knob progressively introduces a multiplicity of performers and is a macro for setting the excellent KORUS engine made by Martin Vicanek.
VOLUME sets the output level of the synth. The bar graphs indicate average peak levels and the knob’s ring will turn red for 1 second if the output goes to 0dBFS and clips.
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