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Design
The Quilcom Trout is a synth designed as a tribute to the many incarnations of the Trautonium, an instrument invented by Friedrich Trautwein and first unveiled in Germany in 1930. The further development was taken over by Oskar Sala, a composer and master player of the instrument. He specified many variations and improvements to the original instrument. Most of these variations can be simulated by the Trout. 
The original instrument was ingenious in its simplicity. A resistive wire was suspended just above a long metal plate. When the player pressed on this wire the resistance from the point of contact determined the pitch of a relaxation oscillator built with a Neon discharge vacuum tube. This made highly controllable portamento available to the player, much like you’d find on an instrument like the Cello. Unlike the Theremin’s sine wave, the sound was a rich sawtooth, more like a string instrument
The download contains many documents and links to the fascinating development of the instrument. So I won’t go into more detail here but in the text that follows some of the history will be mentioned in context with the functions described.
I would like to express my thanks to Kevin Brown for making what I think is a lovely and suitable GUI for the Trout.


Basic overview
The synth has a quite simple structure, in spite of all the knobs and switches!
On the left is the GENERATOR which creates the sounds. At the top right are 4 view buttons. These determine what you see in the central area of the front panel:
· FILTERS shows the FILTERS panel.
· GENERAL shows the panel where you can adjust many global settings.
· EFFECTS reveal the effects options available.
· RECORD shows you the recorder, where you can record and export your sounds and clips as wav files.
On the right are 3 rows:
VOL ENV is the envelope generator which controls the amplitude only.
TONE is where you can adjust bass and treble and stereo width (before the effects section). To the right of the tone section is a frequency shifter which Sala made frequent use of.
POLYRHYTHM GATER (PG) allows you to trigger the VOL ENV and/or PITCH ENV (in the GENERAL view) with triggers derived from the BPM divider system.
At the bottom is an on-screen wire keyboard simulator which enables you to optionally play the instrument with your mouse.

All these panels and functions will be described in detail below.


GENERATOR
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Here you will find the sound generating oscillators. The original Trautonium used Neon discharge tubes to create an approximate sawtooth waveform. The selector showing SAWTOOTH is where you choose the waveform. In all the old instruments the waveform was the same for all oscillators. But in the Trout you have a choice (again for all the oscillators together):
· SAWTOOTH is a digital sawtooth which had an accuracy not found on the originals.
· NEON TUBE aims to simulate the somewhat softer sound of the original. Such a relaxation oscillator had a longer reset time than an ideal sawtooth and so has a slightly different timbre.
· SQUARE WAVE was made available by Moog in their tribute Subharmonium module, and allows for a more hollow sound you typically get from woodwind instruments.
· SINE TO SQUARE is a simulation of the waveform available when Sala moved to using dividers for the sub harmonic oscillators. It was claimed that these were converted to sawtooth but in fact he just used transformers to shape the waveform.
· SINE Nobody included a sine wave option, but it can be useful for simulating Theremin sounds and exploring sub harmonic synthesis.
When Sala introduced sub harmonic oscillators he decided to include an additional oscillator, which he called Side or Auxiliary. This could be tuned to any interval against the sub oscillator(s). The AUX oscillator on the Trout has this feature and its tuning and level can be set with the knobs along the bottom.
Sala later introduced a noise generator with tone controls, so that’s also provided on the GENERATOR on the right side.
Now to Sub harmonics…
A harmonic series or Fourier series describes a waveform by having various integer multiples of the fundamental, as in classic additive synthesis. 
Sub harmonics go in the other direction. The ratios are integer divisions of the fundamental frequency. Whilst a harmonic series always sounds harmonious a sub harmonic series will sound disharmonious at certain division ratios. But the effect can be interesting for creating sounds with tension etc.
The idea is that the fundamental is running at a high pitch, say C6 (note 96), and is divided down by the ratios set. This conveniently means that when you divide by 8 you get A=440 which happily corresponds to the 8 foot organ pipe system. Smaller ratios give a higher pitch and larger ratios a lower one. For example, dividing by 16 gives a note one octave down but 17 gives a dissonance because it’s not a “proper” interval that corresponds to equal temperament tuning.
Sala started off with just one sub harmonic oscillator but went up to eight before deciding that four was the sweet spot. So the Trout has four of them. Each can have a ratio set and their level in the mix with the LEVELS knobs.
You’ll see in the image above that SUB 2 LEVEL has a red dot below it. This turns on at half way. Before this level there is no saturation of the signal but like in some versions of the original, higher mix levels tended toward distortion due to saturation of the vacuum tube preamplifiers. The original instrument was monophonic of course, but the Trout’s overdrive is polyphonic so any chords played will not be grossly distorted. In this way the overdrive is more of a timbre effect and can greatly increase the sound range (especially on sine waves).
The POWER switch is a novelty which turns the synth on and off and Kevin Brown (who made the GUI) arranged it so the simulated Nixie tubes “warm up” to full brightness when first turned on. In actual fact Nixies weren’t thermionic but it’s a nice vintage effect anyway.

FILTERS
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When the FILTERS view is selected you’ll see the FILTERS panel in the central area. Sala’s first filter addition used 2 filters in parallel which were termed Formant filters. These were basically bandpass filters with resonance. These were static filters (i.e. not modulated) but he would adjust them while performing. In the Trout all the knobs can be automated in the DAW to achieve similar effects.
Later on he moved to having 4 filters, along with 4 sub oscillators, a Side (AUX) oscillator and a noise generator.
The initial filter routing was parallel, so the mixed sounds went through all filters. Later versions had 1 filter per sub oscillator with the side oscillator and noise being fed to the inputs of all the filters. In the Trout you can use the switch at the top to choose between 4 to 4 (each sub osc to its own filter) and 4 to 1 (all sub oscillators in parallel to all filters). This allows both systems to be simulated.
Sala’s excellent idea meant that a waveform could be modified with the filters to produce a timbre which varied over the whole span, so a string sound would morph from a cello to a violin for example, depending on the key region being used. Formants exist naturally in instruments that use a sound box, as well as the human vocal system.
The 4 filters are identical and, unlike the originals, these are multi-mode (state variable) with the type being chosen using the selector on the left. The bandpass option gives a slope of -12dB /Oct either side of the adjusted FREQ setting to give a more pronounced formant effect. RES sets the filter’s Q or resonance. The OUT knob sets the output level on each filter. Unlike the old monophonic instruments, you can pan each filter left or right to give a wider stereo sound.
On the right are toggle switches to turn each filter off or on (off uses a bit less CPU). Up is ON.
A note about LEVELS: The LEVELS knobs on the generator can go into overdrive to create waveforms with different timbres (especially useful for sine waves). This means that if you advance the level on a Sub osc you may need to reduce the corresponding filter OUT levels.
I mentioned that the filters are “static” but there are two ways to add some automatic modulation.
The FILTER FREQ ENV is a simple affair with ATTACK and DECAY knobs. This is a monophonic envelope, as opposed to a per-note polyphonic one. The first note played will start the attack stage and any more notes added will be at the maximum reached by the ENV. Similarly the release will only happen when all the notes are released. The AMNT knob sets the amount of influence over the change in all filter frequencies. The modulation is summing, so will add to the static frequencies set on the knobs. The switch above the AMNT knob disables the ENV (saving some CPU if not in use).
The FILTER FREQ LFO works on all the frequencies in a similar way to the ENV above it. There is a choice of waveform for the LFO and you can set UNI (unipolar), so the LFO only increases the frequency. When UNI is off the LFO can modulate the set frequency up and down. When SYNC is turned on the LFO RATE follows the DAW tempo and the RATE knob’s readout changes to indicate the beat ratio. The LFO is monophonic so the LFO phase will be the same for all notes in a chord, irrespective of the sequence of pressing the notes.




Right hand panel
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Late in the development Sala introduced his “Percussion” unit. This was a simple envelope generator and added a lot to the performance possibilities. The Trout’s VOL ENV provides far more options than he could have imagined!
The arrangement is a conventional AHDSR system which you will doubtless be familiar with. However there are some extra features I should explain…
When the Attack is set higher than about 9 o’clock higher velocities will reduce the set time. This means you have a means of varying the Attack as well as (optionally) volume.
The Decay time varies across the keyboard from C2 (36) to C7 (96) in such a way as to reduce the Decay time for higher notes as would happen in many acoustic instruments.
STRIKE adds an initial transient to the Attack. The STRIKE knob sets the level of this pulse. Two things determine the STRIKE phase: the ATTACK set and the velocity. If the ATTACK is slower (as in the picture) STRIKE will not be present. The other thing is velocity, so if a note is played hard the strike will be more pronounced. This strike pulse is not influenced by the VEL knob on the right. This VEL knob determines the amplitude of the whole envelope. At minimum (as shown) the envelope is always at maximum, but advancing it causes a reduction of volume at lower velocities.
The S TO REL switch is an experimental option to check out. When turned on, the time a note is held down in sustain determines the length of release. This is polyphonic i.e. per-note. So you could set a fairly short envelope on the ENV but, when you down hold a note, that specific note decays slowly. The usefulness of this will depend on the envelope values adjusted.
The PG switch moves control of triggering the ENV to the POLYRHTHM GATER as described later.
The row of knobs on the middle left forms a tone control where you can set bass cut or boost, treble cut or boost and the frequencies at which the shelving filters operate. The switch can turn the Tone control on and off (reducing CPU). Up is ON.
Next along is the WIDTH knob which adjusts the stereo width. This assumes some panning is applied on the FILTERS of course. When fully down it’s mono, half way (default) is stereo and beyond that the apparent width is increased towards super-wide.
Sala made extensive use of a custom made tube-based frequency shifter using heterodyning principles. The F-SHIFTER provides this facility. The toggle by the label turns it on when up. The FREQ knob sets the amount of shift in Hz. Double-click to restore it to zero. Turing clockwise will shift the partials up and anticlockwise turns them down. This is not a pitch shifter, so when a shift is set the integer ratios of all partials will be lost and a new timbre created with non-integer ratios. To finely set a frequency, hold down the shift key while dragging. The control is logarithmic in both directions from the zero position. The MIX knob mixes the original sound with the frequency shifted sound. Fully clockwise gives only the shifted sound. A mix can give interesting results especially when the shift is below 20 Hz. At very low shifts the sound beats in an unusual way.
The row of controls at the bottom forms the POLYRYHTHM GATER (PG). This is a much simplified version of the system in the Moog Subharmonium, but allows some basic exploration of polyrhythms. 
The principle is to take a nominal BPM value and use it as a master frequency (set manually in Hz or synced to the host tempo). This frequency is then divided down by a ratio to produce trigger pulses for the envelope generators (VOL ENV above or PITCH ENV – see later). 3 dividers are provided and each can be set from divide by 1 up to divide by 16. A divider is turned on or off by the switch alongside the ratio knobs. Up is ON. When two or three dividers produce a trigger pulse at the same time only one actual trigger occurs. By setting different ratios on the knobs you can achieve some interesting trigger rhythm patterns which will repeat over a time determined by the master oscillator and the division ratios. Of course you have to turn on the PG switch on the VOL ENV and have at least one note playing.
GENERAL view
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This is the view in the central area when the GENERAL view is selected. The panel has many settings which have a global influence on the instrument. To make it a bit easier to describe and follow I’ve split the view into regions.
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The PITCH BEND selector (showing 7) sets the range of the midi pitch bend wheel in semitones.
PIANO STRCH makes a small adjustment to tuning to match a typically stretch-tuned piano. This means the higher notes are slightly sharper and the lower notes more flat. It’s a subtle effect but it means when you play octaves you get a slight beating which can sound more natural.
When CHROMATIC is turned on any pitch bend will slide in semitone intervals. When it’s off the bend is smooth.
The POLY – MONO switch chooses between 32 note polyphony and monophonic note assignment. In MONO mode the switches below determine what happens to stolen and returned notes when more than one is pressed.
The synth has a number of options for GLIDE (Portamento). The GLIDE knob sets the time to glide from one note to the next. When you turn glide to minimum the little orange indicator extinguishes and the glide system then uses no CPU.
There are 4 options on the mode selector (showing MEMORY):
· EXP. FIXED TIME -for MONO only. This gives an exponential slide from any note to any other note and always takes the set time to do it. In this mode the slide rate slows down as the target note gets closer. It simulates an analogue system using an R-C filter.
· LINEAR FIXED RATE -for MONO only. This give a linear glide between any 2 notes played but since the rate is fixed notes further apart will take longer to reach the target.
· LINEAR FIXED TIME -for MONO only. This give a linear glide between any 2 notes played but the time taken will be the set time. So the glide time is independent of the distance between the notes.
· MEMORY is for MONO or POLY and can provide a form of polyphonic Portamento. It works by storing the previous note(s) played and which internal channels were used. Then when a channel is re-used the glide will go from the stored value to the new one. In a MONO setting this works like the sample and hold system on a Mini Moog or similar analogue system. So if you release a note the next note played will glide from the previous held note.
I’ve provided an experimental mode (suggested by Kevin Brown) called VEL TO GLIDE. The idea is you set the longest glide time you want but at high velocities the glide time tends towards faster or almost instant. It means you can play and have different glide times without having to tweak or automate the set glide time. Try it!
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This LFO is a more sophisticated one than the sine LFO linked to the Modwheel for vibrato (FM). The amount of FM controls the pitch of the whole instrument and when the FM knob is turned fully down the little orange indicator extinguishes to stop the LFO using CPU. In addition you have several waveforms available, an onset DELAY time and FADE in time.
The frequency range goes well into the audio range, up to 5 kHz, so you could have delayed clangy FM sound effects for example. This is true FM not phase modulation.
One advantage of having this LFO is that it releases the Modwheel for other functions, while still providing an optionally delayed vibrato.

[image: C:\Users\Rex\FLOWSTONE projects\Quilcom Trout\General Tuning and SLEW.png]
This tuning section is for the whole instrument. The SLEW knob allows slower changes between settings, so if you automate the tuning knobs the notes can be made to slide between the settings. Also the control section (see later) can control instrument pitch so the SLEW knob can smooth out changes in pitch.
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There is a simple decay envelope generator used as the PITCH ENV. The ENV is turned on and off with the switch above. Normally the PITCH ENV is triggered by note playing and is polyphonic so operates per-note. If you turn on the PG switch it will be triggered by the POLRHYTHM GATER (PG), assuming the PG itself is running.
DECAY sets the time taken to decay from initial maximum to minimum. The 
–AMT+ knob is bipolar, so when set centrally there is no pitch bend. Clockwise bends the note down to the target pitch and anticlockwise bends it up to the target. The VEL knob allows you to set a bend range based on velocity. When fully down the bend range is maximum and as you turn it up lower velocities will reduce the bend range. This makes it easier to simulate some percussion instruments like drums which have a more extreme pitch bend when hit harder. 
Simple Vibrato is provided by a sine wave LFO and you set the rate with the VIBRATO knob. At minimum the LFO is off and the little orange indicator extinguishes to reduce CPU. The internal LFO is routed only to the instrument pitch and the amount of vibrato is determined by the control source selected. In the picture --- is selected so the vibrato is not used. You can select MWHL to use the modwheel for vibrato which is the most popular arrangement. You can also choose A-TCH so if your midi keyboard generates a channel Aftertouch signal you can use it to bring in vibrato by pressing harder on the keys. Finally you can choose SLIDER and in this case raising the volume on the on-screen Slider handle will bring in variable vibrato above about half way. The Slider is discussed later.

[image: C:\Users\Rex\FLOWSTONE projects\Quilcom Trout\General CC controls.png]
This is the section of the GENERAL panel where you are able to control various parameters from external controllers. The names above the illuminated selectors state the target parameter and the knob to the right of each selector determines the amount of control. For all targets the control is always summing, so will add to whatever is already set on those targets.
The selectors each have the following sources available:
· MODWHEEL
· AFTERTOUCH
· FOOT PEDAL
· BREATH
· EXPRESSION
· CC…

When any source is set to CC… the CC you want to use can be entered into the input text box CC… and in the image the CC is set to 11. This means you can use any CC value to match whatever hardware you have.
I provided a GLOBAL PITCH target because you may be lucky enough to have a midi ribbon controller. Also sudden and/or wide pitch swings can have creative value, whatever the source. On the GENERAL panel the SLEW control can be used to smooth out pitch changes, should that be desirable.

EFFECTS view
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I looked into what is the preferred order of effects and came to the conclusion, for guitarists at least, that if you ask 10 of them, you get 11 different opinions!
So what I settled on is you have 4 “bins” and each one can have any one of 8 effects inside. All the bins are wired in series, like a pedal-based effect chain. So you could have 3 delays and a graphic eq for example, or 4 Graphic EQs if you’re a bit crazy. Only the selected effects use CPU and they can all individually be turned off (bypassed) as shown.
You can view the 4 effect bins using the buttons at the top. The label above each button will indicate which effect is selected for each bin, to make access a bit faster.
Of course, with any and all effects, you may want to use your own favourite external plugins, so the built in effects can all be turned off and CPU is reduced. But they might help with sound design to get a better idea of the final result. Effects also feature on most presets.
The excellent MVERB 7B was designed by Martin Vicanek and I think has a lovely sound and behaviour. It’s fixed at the end of the FX signal path and is always available, if you want it.
The knobs do what you would expect of a digital reverb:
PRE-DLY is a delay time before the reverb is introduced.
TAIL is the length of the reverb tail; the time it takes to drop to -60dB.
DAMP reduces the high frequency content during the decay of the tail. It simulates a “softer” space which behaves this way.
WIDTH controls the width of the reverb in the stereo field. 
DRY-WET sets the balance between the incoming signal and the reverberation signal.
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As mentioned above, you can put a GRAPHIC EQ anywhere in the signal path, to shape the frequency response of its input signal.
When you pass the mouse over the adjustment bars you’ll see a readout of the centre frequency of each bar. These frequencies are chosen to match the key span in half-octaves. So, for example, one of them is set to 262Hz which is roughly Middle C.
When you click and drag on a vertical bar you’ll see a readout of the dB offset in the range of +/- 18dB. You can also “draw” the frequency response by dragging the mouse over the bars in one sweep. A right-double-click will reset all the bars to 0dB. If you wish, you can automate individual bars in the DAW.
The Q knob sets the bandwidth of all the filters. When set to 3, the response is pretty much flat when all the bars are at 0dB. Turning it higher increases the colouration of the signal.
If you set a “peaky” response curve you can offset the overall gain of the eq using the LEVEL knob.

[image: C:\Users\Rex\FLOWSTONE projects\Quilcom Trout\Screenshot FX Drive .png]
The DRIVE effect is to simulate a vacuum tube preamp or tape saturation etc. It adds warmth at low levels and moves into soft clipping at higher settings of AMOUNT, giving a typical overdriven distortion. 
I discovered that real overdriven vacuum tubes often soft-clip the sound asymmetrically, so the positive going peaks may be more affected that the negative going ones. This is simulated with the ASYMM knob. 
Please note that even when the AMOUNT knob is at minimum there is still a small warming effect present.
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The Wah-Wah effect can have its frequency controlled by the on-board LFO whereby the SPEED and AMOUNT operates on the cutoff frequency of the Bandpass filter. Static frequency is set on the CUTOFF knob and the LFO modulates plus or minus around this setting. RES sets the resonance of the filter.
The 2 MODWHL knobs set the amount of influence of the modwheel on the settings above them. So you can alter the amount of LFO and the cutoff frequency in whatever proportions you wish. Please remember that the modwheel may also be used elsewhere in a synth preset.
Important to note is that the MODWHL signals can also come from a midi foot controller (set to CC 4) and the last one touched will take control.
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This is a general purpose delay. The 3 buttons at the top are local defaults or presets. They set all the main delay controls up to just be starting points for the type of delay effect you want. These momentary buttons only light briefly when clicked.
The LFO SPEED and AMOUNT set modulation of the static delay TIME you adjust, and are modulated plus and minus by the sine wave LFO.
FBK sets the amount of feedback and DAMPING sets a progressive loss of high frequencies as echoes repeat. LEVEL sets the level of the delayed signal added to the dry signal.
On the left is a switch here showing L-L R-R which means that left and right stereo channels are not swapped. Clicking it switches to L-R R-L INV which swaps channels over and inverts one. This is useful for chorus and some echo situations to give a wider stereo field.
The delays have a frequency shifter available which follows the delayed signal and is included in the feedback path. From what I can gather Sala often used his shifter in this configuration. It operates in the same way as the one on the front panel described before. The difference is the CC toggle which means control change and it allows whatever source is selected on the GENERAL panel for FREQ SHIFTER to be applied to any delay’s shifter. This means you could for example control just one delay’s shifter with the modwheel.
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This has a wonderful Chorus engine made by Martin Vicanek. It’s very advanced and gives a very natural sound. If you don’t need anything so sophisticated you can use the Chorus settings on the Delay above.
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For a more vintage sound you can insert a SPRING REVERB. This adds a spring-like “twang” to the start of the reverb tail, depending on transients in the sound (just like a real spring reverb).
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The CABINET simulates the resonances you might get from a speaker enclosure. It’s a simple solution making use of a comb filter which can mimic spectrograms of formants generated in hard enclosed boxes and such. If you want accuracy you should use a convolution plugin in the DAW, but the CABINET effect can be quite interesting in its own right.
SIZE is really the delay time in the comb filter, and is only loosely analogous to the cabinet volume. RES sets the height of the peaks in the spectrum. LEVEL sets the amount of resonances added to the dry signal. The range is from very subtle to extreme!
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This PHASER effect can add a nice warm swirl to the sound and Phasers are popular effects for many instruments. The LFO modulates the centre frequency of the all-pass filters and adds to or subtracts from the set FREQ. The effect can be deepened by adding more feedback with the FBK knob. The MIX knob allows a blend between live and effect but should be left half way for the richest sound.
The 16 STAGES selector allows you to choose the number of all-pass filter blocks, and more will increase the intensity.




RECORDER
[image: C:\Users\Rex\FLOWSTONE projects\Quilcom Trout\Screenshot Recorder .png]
The recorder allows you to capture any sound from the synth for up to 10 seconds, the length of the created WAV file being set with the TIME knob. This allows you to capture a sound to use elsewhere.
Set up the sound you want and the recording time. Click ARM and then the recording will start when you press any MIDI note or play the SLIDER. A bar shows the progress. 
If you want to save it, click on SAVE and use the standard Windows dialogue box to choose a location and name. If you’re not happy with it, just repeat the above without saving. The internal buffer is over-written. The wav is saved as 44.1 KHz 16 bit.
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The VOLUME knob sets the output level of the whole instrument. The central ring will turn red if the output signal hits the clipping point, even for a very short time. The red ring will stay in place for 1 second to indicate a clipping event. The meter registers average peak level and is fed from the summed stereo signal. Please only use the scale as a guide, so if you need more accuracy I recommend you refer to the DAW’s meters.

Preset Manager
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This is the preset (patch) manager. Click on the preset name to open a drop-list selector, or page through them with the arrow keys. The FILE button is for saving, loading, copying and pasting of presets. You can also save and load a whole bank. The FlowStone presets are saved as plain text files, which could be read and edited in Notepad.
When UNLOCKED is selected, as shown, any changes you make to the controls will be remembered by the DAW. You will also see the option to RENAME the preset.
When the UNLOCKED button is clicked, and then shows LOCKED, the current settings will NOT be saved with the DAW song file. This enables you to experiment and easily get back to the original sound by just re-selecting the preset.
The presets provided are by no means exhaustive and are intended to show some possibilities as starting points for your own creations.

SLIDER
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At the bottom of the GUI is a slider system. This enables you to get some idea of what it was like to play the original and its variations, but using your mouse instead of your finger.
The SLIDER switch on the left turns it on. When turned off it will have no effect on the sound or midi playing.
There are two directions for the mouse. Horizontal is for pitch and vertical is for volume. The pitch is always added to the base tuning of the Trout and when the slider handle is fully left there is no addition to the pitch. The operating range is set with the selector, here showing 3OCT. You can choose from 1 to 5 octaves. When more than one octave is selected you’ll see a guide marker appear at the octave break-points for guidance.
There are 2 modes of playing: 
The first mode is using your midi keyboard whereby you can play single notes or chords. If you hold down a note or notes (or press your sustain pedal) you can then slide the whole sound’s pitch with the slider and add expression to the volume.
The second mode is monophonic. On the right you can select the base note you want and its velocity value and turn that note on. When you play on the Slider the pitch and volume will be based on the selected note. The readout shows the note name, octave number and midi note number. If you click on the note name you can choose how you classify Middle C’s octave number. The ISO standard is C4 but you can also choose C3 or C5.
If GATE is turned on the sound will only be heard when the mouse is down. When it’s released the sound releases. If the GATE switch is off, the sound will be heard whether the mouse is down or not.
IF VOL is turned ON, the vertical position of the mouse will control the volume for additional expression. If VOL is turned off the volume is steady.
On the left side are 2 switches:
CHROMATIC will choose the nearest semitone to the mouse position. This means a target note will always be “valid” in the equal temperament scale. If CHROMATIC is off, the slide is smooth allowing for sci-fi and Theremin kind of sounds, as well as micro tuning.
There are 2 mouse horizontal modes: When JUMP is off you have to drag on the Slider handle for it to move. If JUMP is turned on you can click anywhere on the Slider groove and the handle and pitch will jump to the point. This is good for fast pitch transitions.
The SLEW knob allows you to set a slide time between notes (glide or Portamento). It’s very useful if you have CHROMATIC turned on so you can slide smoothly between 2 “valid” notes. It also goes well with the mouse JUMP mode.
If you want to add vibrato under mouse control, change the Vibrato source on the GENERAL panel to SLIDER, and adjust a suitable vibrato speed. The vibrato will start to come in proportionally when the Slider volume goes above half way. 
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