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Design
The original Quilcom Blender provided the means to morph/crossfade between 2 sound sources, so was a one-dimensional system. The Blender 2 is able to crossfade between up to 4 sound sources (oscillators) using a 2 dimensional X-Y Joystick system. This has been referred to as “Vector Synthesis” and was first made famous by the Prophet VS.
At any position of the Joystick the resulting waveform is determined by the X-Y coordinates. The vector, which is the path taken by the joystick, will determine how the waveform changes over time.
The joystick position can be adjusted in real time and be recorded and automated in the DAW for detailed expression. You can draw a path freehand, or specify points for the joystick to move between in a linear fashion. 
The Joystick path created can be followed cyclically in loop mode, for rhythmic sounds, or can be a single shot initiated for each note played, and is polyphonic. The loop mode can be set to sync with the DAW tempo or be freely adjusted.
6 identical oscillators are provided. 4 are assigned to the joystick corners and the other 2 can be used for filling out the sound, as sub oscillators for example. A modulation system enables additional possibilities and, in addition, the means for SUB2 to frequency modulate SUB1 to provide for some classic FM sounds.  
The oscillators have a range of standard waveforms, including 3 noise types, but the system really comes into its own when loading your own single cycle waveforms. Several of the included presets use waveforms created in the Quilcom Wavemaker 4, which is an ideal companion for this synth. In addition I’ve provided a huge range of cycles made and collected by Adventure Kid, freely available on the internet. There’s a browser which allows these to be paged through and simultaneously auditioned in a test oscillator. Once a suitable timbre is found it can be sent to any of the 6 oscillators with one click.
A multimode filter is provided and has its own dedicated ADSR envelope generator. The cutoff can be key-tracked and modulated, along with resonance, from the modulation matrix system. A further envelope generator is provided for overall volume, and on both ADSRs the Attack, Decay and Release slope shapes can be adjusted.
An effects “rack” containing 7 effects is available to enhance the sound and all have a wide range of adjustments. Individual or all effects can be turned off if not required and this will save CPU use and allow favourite external effects to be used in your DAW.
I made a video on YouTube to demo some of the sounds and operation overview:
[URL]



Overview
[image: ]
The heart of the system is the Joystick mixer centre top of the panel. To the left is the preset manager. To the right is the overall volume control with Left and Right meters, fast clipping indication and a switch where you can turn any effects which are in use on or off.
The bottom half of the front panel is the view area and in the picture above the SYNTH view is selected. The central row of 4 buttons determines which view is visible.
Finally on the right is a PANIC button to clear any stuck notes etc.
All the knobs on this synth can be set to their default values with a double left mouse click. Hold down shift for fine control.
Most menu items use a pop-up system which you hold and drag to select the option required.






Preset manager
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Click on the preset name box to select a preset or page through them with the < and > buttons.
The MENU selector offers the options to load and save presets, banks or copy/paste the current preset.
The LOCKED button allows you to tweak any preset without it being committed and stored. If you change it to UNLOCKED the current synth setting will update the song file in your DAW. If UNLOCKED you have the chance to RENAME the preset (greyed out in the picture).
The text box below allows you to add comments for the preset and this text is saved with each preset. If you click on RENAME this comment text is cleared. 












Joystick
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The JOYSTICK PATH button shows the current recorded path (if there is one!) and the path is followed when any new note is pressed. A small dot will display the current position but, to keep things clear, it only shows the position of the last played note. So if you play a staggered chord the path indicator will reset to the start position even though the path will be followed polyphonically.
There are 2 playback modes: LOOP and SINGLE. In loop mode the system operates like an LFO and cycles repeatedly. In SINGLE mode the system operates like an envelope generator and is only triggered once per note played.
If you click on JOYSTICK PATH the recorded path is no longer seen or heard and the joystick can be operated manually or from the DAW’s automation.
The AS DRAWN button can be switched to SMOOTHED to even out any unwanted sharp transitions. This is really only useful for very complex paths, to avoid clicks caused by rapid changes. This button is non-destructive to the recorded path so you can check it out without worry.
The 2 graph icons display the X and Y excursions and have 2 purposes. One is to give some feedback as you draw, but the main one is to show the “Waveforms” which can be used as sources in the modulation matrix. This means you could for example control filter cutoff using the left-right (X) or top-bottom (Y) graphs as LFO or envelope wave shapes.
If SYNC ON is selected the BPM displayed will be from the DAW. On the left side you can select the beat fraction. Note that you can deviate from the DAW sync with the TEMPO knob, going from half to double. To stay in sync, double left click the knob to return to default. If you click on SYNC ON it will change over to FREE mode and the DAW tempo will not influence the base BPM that you adjust.
In LOOP mode the time for one complete loop is determined by the tempo and beat fraction. This means that if you lots of vectors in the path the rhythm will give a different impression to having few.
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There are 2 recording methods. The DRAW method is as follows:
If you click on RECORD the button will go red to warn that any changes made will alter the PATH. You then get an option to CLEAR the path recording. Move to the desired start position then click on CLEAR to make a new path recording. Just drag the joystick puck around and you can play a note and listen to it while you draw. When finished click on RECORDING again to preserve it.
If you click on DRAW it will change to 2 buttons POINT and SET:
[image: ]
This uses a different method whereby you can create straight lines between nodes.
Put the Joystick in the desired start position then click on CLEAR.
Then move to the next desired and click on SET. A new line is drawn. Repeat the process until you have what you want, then click on RECORDING to preserve it.
Tip: This POINT and SET method allows you to make exponential or other transitions by controlling the distance between set points. For example, if you want an exponential cross-fade between oscillators A and B, you start at A then create a SET point half way towards B. Then you repeat the process, each time moving half the remaining distance.
Technical note: In order to be able to sync irrespective of path complexity, there is a 512 byte buffer that stores the path which is read out at a rate determined by the BPM and beat fraction. This means that as you increase the amount of vectors drawn the graph icons will adjust accordingly. Linear interpolation is used to make whatever path you create fill the 512 byte buffer.


Volume
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This knob sets the overall instrument volume. It has a logarithmic response.
Either side of the knob is a simple vertical bar display to indicate the level. If there are clipping peaks the VOLUME label changes to red and holds for about 1 second.
The EFFECTS button can be used to turn off and on any effects which are enabled in the effects rack.




Oscillators
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All 6 oscillators are identical. The coloured name/letter is an on/off switch. In the picture above SUB1 and SUB2 are off. This will save CPU if not needed. A, B, C and D are assigned to the joystick corners.
You can tune each oscillator individually, set its LEVEL and PAN position and adjust the PHASE of the selected waveform (but not noise obviously!). The PHASE knob allows you to control any undesired cancellation which might occur when tuning is identical or possibly whole octave related.
The PHASE and LEVEL settings are also targets for the modulation matrix, and so provide for additional control of the sound.
The waveform icon shows the currently selected waveform, chosen by clicking on the label beneath the graph.
Each oscillator can have a single cycle waveform loaded; see LOADED WAVE selections in the picture above. This is a great strength and adds so much versatility to timbre generation.
The Top strip is where you browse, audition and load waveforms. Click on BROWSE and navigate to a folder where the waveforms are stored. Select any file and the browser will load the names of all the sound files in that folder. You can then page through them with the < and > buttons or click on the name window to select another.
If you click on the WAV button it will change to TXT and you can then browse and load waveforms in raw text format.
You will see a graph of the chosen waveform appear. If you wish to, you can select a desired MIDI note and click on either of the “ears” to audition the waveform. The note remains active if you page through further waveforms. This is good way to find the kind of timbre you have in mind.
Once you’ve found what you want the waveform can be sent to any of the 6 oscillators by simply clicking on their id letter or name. You could of course send the same wave to more than one or all oscillators for detuning purposes. 
The download contains a multitude of single cycle wav files. There are loads created by the Adventure Kid, in his original categories and also all in one folder. I’ve also provided all the waveforms used in the presets which were created in the Quilcom Wavemaker 4. There is also a selection of basic waveforms in raw text format.
The wav files should be single cycle but the byte length isn’t too critical due to interpolation when loading. The Adventure Kid ones are all 600 bytes for some reason, but they load and play perfectly. The ideal is 512 bytes because then there will be no interpolation, but other lengths will work fine.





















Filter and amplitude control
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The multimode filter can be turned off and on from the FILTER label.
The TRACKING OFF selector gives access to several tracking ratios, whereby the key played can be made to open the filter. If you want it to close rather than open on higher notes, this can be achieved via the modulation matrix.
The FREQ knob sets the base filter cutoff point and any additional modulation, key tracking etc. adds to this base setting. Select the type of filter required from the LOW PASS button shown above and to the right you can switch between -12dB and -24dB per octave roll off.
The DRY-WET knob fades between the incoming signals from the oscillators and the filtered signal.
RES sets the resonance of the filter. When using the LADDER filter it can be made to oscillate when an input is present (can be a very low level).
The filter has FREQ and RES as targets for the modulation matrix.
There are 2 identical ADSR envelopes. The one on the filter panel is dedicated to the filter. The one below is for the main volume contour.
The filter cutoff can be swept in either a more open or closed direction by the –ADSR+ knob. 

Both ADSRs operate as follows:
The A, D and R times are set with their knobs. The icons below these can be dragged vertically to alter the shape of the slopes.
The Sustain level can be adjusted by the knob or by dragging the S icon vertically.
Velocity response can be adjusted by the VEL knob or its icon. Fully anticlockwise is no velocity response and maximum envelope. More clockwise setting will show the response icon changing to a graph which indicates that lower velocities will give reduced envelope amplitude. 























Modulation
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This panel contains controls for 4 LFOs, 2 GLFOs (Graphic LFOs), 2 GENVs (Graphic envelope generators) a basic ADSR (like the 2 on the synth view) and 4 knobs which provide addition level adjustments or be patched as macro controls.
The green buttons along the top are view buttons for the various sources. The small red triangle indicates that that source has been turned on. Sources are turned on and off from the labels on their individual panels. The macro knobs are always ON!
On the 8 slot modulation matrix you can choose from 21 sources. These include the above mentioned sources and many other sources such as the joystick X/Y, velocity, key number etc. These are selected in the first SOURCE 1 column.
The next column has the means to choose bipolar, positive or negative modulation ranges. These do not affect the sources themselves, so you could have an LFO being used for any combination of polarities.
The TARGET column allows you to select from 14 modulation destinations.
For flexibility there is the option to modulate a modulation source. SOURCE 2 allows you to select from any of the same 21 sources. The OUTPUT column can then specify the interaction between SOURCE 1 and SOURCE 2. In the picture above we have 2 different LFOs and the output is given as Source 1x2. This means that the actual modulation level from one LFO is controlling the other, so there is a combination of 2 LFOs. One might be fast and the other slow. This would provide a varying level of fast modulation.
LFO 1 to 4
The 4 basic LFOs are identical. The waveform is chosen from the menu above the graph. One option is DRAW. For this selection you can draw the shape you want and smooth it non-destructively. Double right clicking will clear the waveform. Holding down Shift will clear to zero where dragging.
You can choose between FIX PHASE whereby the wave will always start at the same point (polyphonically) or RND PHASE when every note will start with the LFO position anywhere, to give a more analogue behaviour like free-running LFOs would produce.
You can choose between LOW, which is normal LFO range of 0-20 Hz, and AUDIO which goes from 20 Hz to 10KHz. The audio range is useful for weird ring modulation effects etc.
The RATE knob sets the LFO speed/frequency but it can be synced to the host tempo using the button showing FREE above. The beat ratio can be chosen and the rate displayed will then depend on the DAW tempo. 
The GATE knob allows you to set the ON time for the LFO’s output. If you don’t want to use gating set it to 0.00 Sec.
The DELAY knob sets a time before the LFO output is given and the FADE knob can be set to give a fade-up time so the modulation can be introduced more slowly.
Note that if you are using GATE, DELAY and FADE together, the GATE could kill the LFO independently of the other two settings.

GLFO 1 and 2
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For most purposes the simpler LFOs 1 to 4 will be adequate. The 2 identical Graphic LFOs offer more features and control however.
You can draw the shape you want on the LFO.
Double right click will clear the shape.
Shift and drag will zero the region under the cursor.
If you click then hold Cntrl the vertical position is remembered, allowing you to draw the same vertical level anywhere, to get an exact match. Don’t forget to keep holding down the Cntrl key until you have finished otherwise the level will be forgotten.
The > and < buttons allow you to “rotate” the waveform to get an exact start position for example. You can smooth out any irregularities with the SMOOTH knob, which is non-destructive editing.
The LFO knob sets the speed if the button below says FREE, as shown above. This button allows you to set the sync beat ratio using the DAW tempo as a base. The actual frequency is then displayed.
The LENGTH knob allows you to reduce the region of the waveform. This might be useful if you make the right shape but it’s a bit too short for example. The pale orange bar will shrink to show the LFO region adjusted. The blue <<<< button links the reduction to the LFO speed so the rate will remain as set for full length.
The button showing REPEAT in the above picture has 2 other options. Obviously REPEAT is conventional oscillation. 1 SHOT turns the LFO into an advanced envelope generator with one shot per note played. The other option is SCRUB. When SCRUB is selected, you get to see another button to select from one of the 4 basic LFOs. The chosen LFO will then be set to scan through the GLFO waveform, and depending on the waveform and rate of the scrubbing LFO, a huge variation can be realised.

GENV 1 and 2
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The 2 identical graphic envelope generators provide a sophisticated modulation source.
Right click on the graph to open a menu of options.
The scroll bar below allows you to inspect longer and more detailed envelopes:
	Drag vertical for zoom in/out
Drag horizontal to inspect left/right
Hold down Shift for fine control.
Double left click on the scroll bar to lock the fine control, and again to unlock it.
You can drag the red nodes in 2 dimensions for time and level points.
You can drag the green nodes vertically to alter the section slope shapes.
It can happen that you have the shape you want but the times are too long or short. This is where the TIMES knob is handy. With this you can adjust all times simultaneously from 0.1x to 10x.
The VELOCITY control sets the sensitivity to keyboard velocity. When fully anticlockwise the output is always at maximum. More clockwise settings will reduce the output for lower key velocities.
ADSR
[image: ]
This is the same type of ADSR as seen on the SYNTH view and operates in the same way. Often you may only need a basic envelope for modulation, and this is provided for speed and simplicity.

KNOBS
[image: ]
There are 4 Knobs provided as “modulation” sources. This means you could use them for macro control to adjust several parameters with one control for example. All knobs in the synth can be automated in the DAW, so in this case you could have just one automation lane, for one knob, controlling many aspects of timbre at the same time.
Tip: For GLOBAL pitch modulation the adjustment range of the small level knobs in the modulation matrix is too coarse. You could patch in one of these knobs as SOURCE 2, with Source 1x2 selected, to provide finer control.







EFFECTS
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A “rack” of 7 effects is provided to assist with sound design. Of course you will probably want to use your favourite external effects, but with these you can hear how these basic effects will influence the sounds.
The signal flow is from top to bottom. The stack of larger green buttons on the left select the effect to view. The small green buttons alongside indicate which effects are turned on/off and you can use these buttons to turn effects on and off. Each effect can also be turned on and off from its name label.
Remember that all effects which are turned on can be turned off/on from the button under the main volume control on the front panel. When an effect is turned off it doesn’t use CPU.
GRAPHIC EQ
This is a 20 band graphic equaliser covering the whole audio spectrum up to 16.7 KHz.
You are able to draw a shape with the mouse or set individual level bars. Each graph bar can be recorded/automated in your DAW to give a huge amount of control over the spectrum.
The RANGE knob sets the operating range of the graph bars. If you double right click on the graph it will reset all the bars to a flat position which is 0dB gain for all frequency bands. The default is +/- 24dB but the RANGE knob allows a smaller or larger range to be set. Use the LEVEL knob to prevent clipping when positive gain is set on the bars.
The filter bank used was made by Martin Vicanek and the default Q value of 3.0 gives the smoothest overall transfer function. It can however be adjusted to give a more uneven sound, especially useful for emulating formants. Tip: The graphic eq can be useful for creating static peaks in the sound spectrum to emulate enclosure formants etc.
The WIDTH knob is only for use where oscillators are panned Left/Right. In this situation the WIDTH knob can make the sound even wider (clockwise), or reduce it to mono when fully anticlockwise. The centre default gives no change to the stereo field.



TREMELO & PAN
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This panel allows you to modulate the volume (Tremolo) with the dedicated LFO.
You also have the possibility to pan the whole sound Left/Right with a further dedicated LFO.
This panel is a mono (i.e. not poly) effect (as are all the effects) and affects the whole sound of the synth. In some situations it may be preferable to use this mono effect for tremolo rather than using the polyphonic modulation from the modulation matrix.

FLANGER
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The default setting for this effect provides the classic flanging sound and has a dedicated LFO.
However, the controls can be set to provide a large range of delay-based effects including frequency modulation and chorus. Maximum delay time is 50mS.








CHORUS
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The CHORUS effect has a dedicated Sinewave LFO and is configured by default to give a wide range of classic stereo chorusing. If the FEEDBACK is increased a deep flanging type effect can be created.

DISTORTION
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3 types of distortion are provided with the possibility to balance the DRY and distorted WET sounds.
The DRIVE knob gives an adjustable “tanh” saturation effect. The amount of drive is compensated to reduce the volume for higher settings. This virtually eliminates the need to adjust the overall volume when drive is increased. The effect is more apparent when chords are played.
The CROSSOVER knob can create the effect of a badly adjusted transistor amplifier output stage. However, the effect is dynamic so it sounds similar across a wide range of signal levels.
The CLIPPING knob adjusts the amount of hard clipping applied to the signal. Note that this is dynamic so the distortion characteristics remain fairly consistent over a wide range of signal levels. 




DELAY ECHO
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At its simplest (default) setting this creates a classic repeat echo, where you can adjust DELAY time, FEEDBACK and DAMPING. The DAMPING provides an adjustable low pass filter so the repeats progressively lose higher frequencies, much like a tape-based echo machine.
The configuration was initially inspired by the Roland Space Echo which had 3 replay heads on the tape machine; here we have 4 replay “heads”. If you imagine the DELAY setting refers to the tape speed then each head will have that delay between them. So if the DELAY is set to 250mS HEAD 4 will provide the output at 4 x 250mS (1 second).
The knobs for HEADs 1 to 4 set the output level from the heads.
The OFFSET knob is where it gets interesting. This allows you to adjust deviation from the equal spacing, in either direction. This can provide very unusual echo patterns and, at short delay times with higher feedback you can get all sorts of odd reverb-like sounds due to the increasingly chaotic repeats. It’s worth playing around with it!
Tip: The maximum DELAY time is 1 second but if you want a simple repeat at a longer time, use head 4 to get up to 4 seconds delay. This can be increased further up to about 6 seconds by turning the OFFSET knob clockwise.
Tip: When used in conjunction with the REVERB you can create some remarkably varied pseudo-spaces.









REVERB
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The reverb is based on the classic Freeverb design and is highly CPU optimised by Martin Vicanek.
The EARLY knob controls a delay time before the reverb tail starts. This helps give an additional cue for the pseudo-space size and helps the initial sound to stand out more.
SIZE adjusts the length of the reverb tail.
DAMP adjusts the rate at which higher frequency components of the tail decay. At higher settings the tail sounds progressively more muffled.
WIDTH determines the apparent width of the stereo field created.
DRY-WET balances the original sound with the reverb tail level.















GLOBAL
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This view is where you can make settings that affect the whole synth.
Top left is where you select the maximum number of voices or monophonic. The blue buttons allow you to choose what happens with note stealing. This is mostly relevant to monophonic playing.
Next down is the global tuning for the synth.
Lower left is where you can adjust keyboard scaling. If the KEYBOARD SCALING button is off (as shown) the instrument pitch tracks the keyboard perfectly. When turned on, the LOWER and UPPER knobs can alter the key tracking above or below middle C. 
This has two main uses: You can limit the range of a sound’s pitch so it’s useful across all the keys with very small changes across the whole keyboard range, for example for a snare drum. The second use involves setting the controls a very small amount away from centre. In this case when you play octaves for example, there is a predetermined detuning to emulate imperfect mechanical instruments.
Top centre is the GLIDE (Portamento) control. The GLIDE knob sets the time or rate between 2 successive notes (in monophonic mode). The EXP. FIXED TIME selector gives 3 options for the shape of the glide curve. 
SMOOTH GLIDE can be switched to CHROMATIC GLIDE. In this case any pitch transition will be in discrete semitone steps. This includes pitch bend wheel and any global pitch modulation from the modulation matrix or the global pitch envelope.
If you select SCOOP FIRST NOTE (turned off in the picture) every note played will slide up to the target pitch, and this includes notes played in polyphonic.
The PITCH BEND 3 button provides a menu to select the maximum range of semitones you’ll get from the keyboard’s pitchbend wheel.
Bottom centre is control for MODWHEEL VIBRATO. This is a dedicated polyphonic sinewave LFO where you can adjust the speed of frequency modulation bought in by the keyboard’s modwheel. This is provided because modwheel vibrato is such a common need for many sounds.
Tip: This effect can also be made in the modulation matrix, to give more control and possibilities. If you’re using the modwheel this way, or for any other modulation control, it’s a good idea to turn off the MODWHEEL VIBRATO button.
Top right is another dedicated LFO system for introducing global vibrato automatically. Here you can select the LFO waveform, SPEED, onset DELAY time and FADE in time. You can choose to add small randomisation for this LFO using the RANDOMISE SPEED switch. This can give a more human feel or a thicker sound since this LFO is also polyphonic.
The FM LEVEL sets the amount of vibrato and you can turn the LFO system on/off with the GLOBAL FM switch.
Bottom right is a global pitch envelope generator. This is a very simple Decay only system whereby the DECAY knob sets the time of the decay. The –AMNT+ knob can adjust the sweep range of the decay signal and it can be in a negative or positive direction. At the end of the sweep the pitch will be correct. The VEL knob controls the amount by which the key velocity affects the sweep range. Fully anticlockwise means maximum sweep range (as set on the –AMNT+ knob) and more clockwise means the sweep range will be reduced at lower velocities. The envelope is polyphonic so you can get variations between notes played. It can be turned on and off with the PITCH ENVELOPE button.
Tip: For drum sounds it’s good to make the pitch sweep down a little to emulate the non-linearity of some percussion instruments.
Tip: If you make it more velocity sensitive you can adjust the sound to scoop up to a new note at higher velocities, like maybe a sax player would sometimes do.
Tip: If you set CHROMATIC GLIDE instead of SMOOTH GLIDE you can emulate an instrument where smooth glide simply isn’t possible. At higher velocities you can then get intermediate semitones using the pitch envelope.
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WanderingStar but with the Joystick X controlling filter
cutoff and Joystick Y controlling the amount of Global
FM from LFO1. Plus reverb and Echo to add weirdness.
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