Quilcom GONGVERB
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Design
When I was watching YouTube videos for Chau (Tam-tam) gongs I noticed that sometimes when the narrator spoke the gong produced a gong-like reverb of the words spoken. After completing the SIM-CHAU I realised I could make a “reverb” which simulated this behaviour by re-purposing the engine to take an audio input instead of the contoured noise exciter. This is similar in operating principle to a plate reverb, but uses a gong simulation instead of a more neutral-sounding metal plate. As such it produces a very coloured tail and is intended to be a creative tool rather than a general purpose reverb.
I also discovered that in 1928 Maurice Martenot invented the Ondes Martenot, an early electronic instrument that made use of 4 different speakers, one of which had the cone replaced by a small Chau gong. The intention was to add colour and interest to the basic waveforms the instrument produced. The GONGVERB is able to simulate such a speaker but, being digital, a very wide range of sounds can be achieved. 
The speaker image on the GUI is of the eowave reproduction: http://www.eowave.com/synthesizers/295-2/
Production of the speaker will restart in 2022 and there is a paid-for plugin version video on the same page called “Gong Amp”. The video might give you some creative ideas…

Using the GONGVERB
The effect can take a stereo input which is internally summed to mono to feed the resonator (designed by the amazing Martin Vicanek). The dry output signal retains the incoming stereo information and it can be mixed with the pseudo-stereo gong sound. Several presets are provided for starting points. The preset names are simply derived from the source material I used while making the presets, so DRUMS doesn’t mean the preset can only be used on drums!

So now I’ll move onto the function of the various areas and controls…
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On the left side of the preset manager 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 and 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 the preset if saved, 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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The GAIN IN knob allows you to increase the gain applied to the input signal. In my case I needed to boost my microphone signal quite a bit, but you might find that leaving it at 0dB will work for you. 0dB is suitable for most instrument levels and audio stems.
The DAMP knob allows you to manually damp the sound of the resonator which might be useful if you have a long decay sound adjusted. Of course this knob can be automated in your DAW. The damping is proportional and fastest damping is when the knob is turned fully up. For normal use leave it set to minimum. The knob actually controls a macro which addresses several processes to produce the damping. 
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This is the area of controls for adjusting the timbre and behaviour. The MODES row refers to the resonant vibrational modes of a gong. The BLOOM row refers to the sound of the higher frequency modes which develop after a sustained or percussive signal arrives. Shorter non-percussive sounds like a singing voice wouldn’t normally cause a BLOOM to happen. The SWING section is taken over from the SIM-CHAU and SIM-GONG synths. In those plugins it aimed to simulate the slight modulation you get when a gong is hit hard or repeatedly. In this effect plugin I’ve increased the LFO frequency range to provide creative possibilities only, since a gong-speaker probably wouldn’t be made to swing!
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The MODES row is where you control the base sound of the GONGVERB. It uses an array of 256 resonant bandpass filters. It would be crazy to have to set the frequency of 256 filters manually so Martin Vicanek’s solution was to have a system to make range and distribution settings possible, derived from an array of pseudo-random values. A pseudo-random array is selected with the TIMBRE knob and 20 different arrays are available, each with their own different characteristics. I should mention that the arrays are pre-determined so the plugin will always sound the same when a song is re-loaded.
TUNING controls the distribution of the values in the array. It’s a macro adjusting the transfer curve from the chosen frequency array values. The audio effect gives the impression of a higher or lower pitch, due to psychoacoustic phenomena.
B-WIDTH controls the bandwidth of all the individual resonant filters simultaneously. On the SIM-CHAU I labelled it RES but I think “bandwidth” is a better description of the effect on the timbre. Its effect on the sound is considerable.
RANGE sets the upper limit of the transfer curve derived from TIMBRE and TUNING. 
OFFSET shifts the lower and upper limits together, so the frequency RANGE moves up or down.
My description of the controls so far will probably seem a bit abstract, so I suggest you take an INIT preset and just fool around to get an impression of what does what to the sound.
The inherent decay of the filters is relatively short but this decay time can be extended by using FEEDBACK. When FEEDBACK is set high it can happen that some parts of the spectrum could exceed a feedback value of one, leading to run-away oscillation. To prevent this I included a limiter. When limiting happens the FEEDBACK label and readout will turn red just to indicate that the limiter is operating. You can then decide whether to reduce the FEEDBACK setting or retain the artefacts that limiting can introduce.
The filter bank produces a mono signal which is processed by a DSP system to generate a pseudo-stereo signal. The WIDTH knob set the apparent width of the stereo field created. At minimum the sound is mono. When set half way the synthetic stereo is heard directly and turning it up further leads to a widening of the field.
If you wish to simulate the imperfections of an amplifier-speaker driver you can increase the DRIVER knob settings. At minimum there is no effect but as you increase the setting it goes from mild saturation towards soft clipping distortion. The distortion is only added to the wet signal.
This DRIVER setting will interact with the GAIN IN setting of course, so I recommend you turn the DRIVER to minimum, adjust the GAIN IN as needed then adjust the DRIVER setting to get a sound you like.
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The term BLOOM relates to Chau gong behaviour. The higher frequency modes develop by excitation from the lower modes and there is usually a delayed build-up or “bloom”.
Typically the bloom takes a certain time to evolve and this is adjusted with the RISE time. At higher RISE times it will take a longer-lasting input signal to create the bloom effect. It can be set to zero which will actually be a very fast bloom. On a real gong, once a bloom has happened it will die away often slower than the rise time. The FALL knob sets the decay time of the bloom. The time readouts are only a guide since they operate in an approximately exponential manner.
The RANGE knob sets the maximum brightness of the bloom and at a high setting much more high frequency chaos will be heard.
The LEVEL knob sets the volume of the bloom sound. I don’t have a real gong-speaker to audition, but based on what I’ve heard on YouTube, real speaker-gongs don’t seem to offer much bloom. This may be because the transducer is hard-mounted to the centre of the gong plate. However, this is only worth considering if you want a more accurate simulation of such a speaker.
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As mentioned before, the SWING system was originally devised to simulate the effect of a large gong swinging back and forth. I included this in the GONGVERB as a creative possibility rather than as any type of simulation. For this purpose the LFO has an unnaturally wide frequency range (up to 100Hz) which might be interesting. The RANGE knob sets the amount of deviation created by the LFO. For a more “realistic” sound set the RANGE to minimum and there’ll be no SWING effect added.
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I provided a simple EQ using two shelving filters (again by Martin Vicanek) to operate as BASS and TREBLE controls. The AMNT knobs control the amount of cut or boost like on a regular home HiFi system. However, this EQ is more versatile because you can set the frequency at which the slopes sit for the BASS and TREBLE. The EQ only affects the wet signal from the gong DSP.
You may want to use your own equalisation plugin, so this EQ can be turned off with the orange LED-switch to save a bit of CPU. Note that when an AMNT knob is set to zero there is no change when the corresponding frequency is adjusted.
Although I don’t have a speaker-gong to test, I suspect that the treble response is poor, due to the mass of the gong and other factors. But unless you want to simulate a speaker-gong this point may be irrelevant. 
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This panel contains the master output VOLUME control and the DRY-WET MIX knob. The amount of WET signal will vary depending on the settings of the MODES and BLOOM areas.
There are 2 vertical meters which indicate the average peak levels of the final output of the plugin. If the signal reaches clipping even for a very short time the pale blue ring of the VOLUME control will turn red for 1 second.
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