Quilcom Whirlipan
Principle
The Quilcom Whirlipan is an effect that takes a mono input and converts this to a stereo signal to create the impression that the sound is flying around the listener’s head in the horizontal plane. The result is realised on headphones only but on speakers there is still an interesting wide and wild panning effect.
The processing makes use of binaural psychoacoustic phenomena. These are Interaural Time Difference (ITD), head shadowing, pinna shadowing, pinna-based spectrum modification, rear to front reflection and space reverb. All of these parameters can be adjusted to get a range of results which can be matched to the input signal content.
If desired, there can be several instances of the VSTi plugin, one per track, each set to a different rate or direction of rotation. This can give a very complex result which may be very useful, for example, in ambient music. If the input track is stereo the DAW’s routing can easily be set to connect both channels to the single input of the plugin. The stereo outputs can then be mixed in the DAW in the normal way and each track will retain its own spacial positioning effect.
The resulting mix may not be mono compatible due to the short delay times used and subsequent stereo incoherence, so if this is important please check the result in mono as you mix and master.
Operation
For auditioning the presets I’ve provided an ambient music clip for the first 6 presets and 3 clips for the corresponding 3 presets which have the same name as the clips. These latter 3 presets have been tweaked to create an effect matched to the source sounds. The WAVs can be dragged into your DAW or, in the Flowstone schematic, can be loaded into the Wav player module. The FS schematic also includes a basic synth for testing different input types (the synth and wave player are not in the VSTi download).
Front panel
At the top left you can set the rotation speed LFO and the direction of rotation. You can switch between the LFO and the Manual knob which is then used to statically place the sound source. Static location is not as effective as dynamic panning but this knob is useful for adjusting the other controls.
Next down is the Max ITD knob. This represents the delay produced by the wave front taking longer to reach the ear furthest away from the source. The average maximum delay for a human head is 660 µS, when directly in line with one ear, so this is the default if you ctrl-click on the knob. However the effect can be modified by setting different values and I found that about 1100 µS can give a much wider sound.
To the right are the reflection and amount knobs. The reflection is generally set to be higher when the virtual source is to the rear. By experimenting with the Reflection time and Amount knob settings it’s possible to get some nice room effects.
Next down are the pinna (outer ear) controls. These consist of a comb filter with frequency (delay) and variable resonance (feedback) and mix level controls. There is a degree of this type of multiple peak/notch filtering caused by the shape of the pinnae and the auditory canal. This effect helps to distinguish between rear and front directions. To experiment, switch to Manual and set the sound location to directly in front. The mixed-in effect should be quite subtle. There is no “correct” setting since we all differ physically so you’ll need to play with these settings until the difference between front and rear sounds the most convincing. The Crow and Machine WAVs and their presets are best to demo this since they have a range of higher frequencies present.

Next down are 3 filter sections each operating the same way, as dynamically modulated low-pass filters to mimic the parameters, as per their respective labels. The Cutoff sets the nominal frequency which will then be reduced by the internal control, depending on the filter function. The amount of reduction of higher frequencies is set by the Tracking knobs, so you can have a larger or smaller swing of cutoff.
Reflection: This takes the signal when at the front and reduces the higher frequencies proportionally so the front reflection is more apparent when the sound is from the rear. The idea is partial front masking of the reflected sound. Note that you need to have some amount of reflection adjusted on the Amount knob above; otherwise this Reflection filter will have no function.
Rear: This filter reduces higher frequencies when the source is from the rear and aims to mimic rear pinna shadowing.
[bookmark: _GoBack]Head shadow: This filter comes more into play when the location is either more left or right. It mimics the effect of higher frequency reduction caused by the damping effect of the head. When panned hard right the filter affects the left ear and vice versa.
Finally we have a basic reverb which can enhance the effect when set carefully. The delay function precedes the reverb so with judicious settings of the reflection it’s possible to mimic an early reflection followed by a general reverb. Room sets the volume of enclosed space and Damp sets the reverberant qualities and can mimic a space with damping due to furniture etc. Finally the level of the reverb tail can be adjusted. The idea is to add reverb to enhance or modify just the effect of the Whirlipan rather than the whole mix. If no reverb is needed turn it off to save CPU.
Tips
If you wish to experiment it’s much easier to use the manual panning knob while setting the other controls. In this way you can manually pan over the range you wish to adjust rather than waiting for the LFO to cycle to that region. 
When using the Whirlipan in a mix, try to keep the reverb level as low as possible; just enough to help with the localisation should suffice.
To get some idea of the pinna effect, try listening to a noise source and cupping your hands over your ears, or flattening the pinna to the side of your head. This will give an impression of how the pinna shape is contributing to your own personal hearing. This might help guide you to more ideal pinna settings. The sweet spot for pinna settings may well vary with the source content.

